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Abstract
The number of mainland Chinese students was 791 (64% of total international students in
Hong Kong) in 1996/97 whereas such number went up to 12,037 (73%) in 2016/17—more
than fifteenfold increase within 20 years. In particular, mainland China undergraduates
(MCU) exhibited a phenomenal growth from 5 in 1996/97 to 6,852 in 2016/17. Nonetheless,
few studies have focused on this group of students concerning their acculturative stress
and/or mental health in Hong Kong, even though there were several cases of suicide
committed by MCU in Hong Kong in the past decade. Completing tertiary education in one’s
home country is generally not an easy task, and pursuing a university degree in a culturally
different and unfamiliar place will surely add to one’s difficulties. A literature search of
scales assessing acculturative stress showed that none of the existent scales were applicable
to MCU in Hong Kong, either because of language issues, different target population, or
cross-cultural problems. Hence, the purpose of this study was to develop and validate a

suitable scale to measure the acculturative stress of MCU in Hong Kong.

A 172-item pool was created from literature, in-depth and focus group interviews, and then
validated in a sample of 274 MCU in Hong Kong using one-parameter Rasch model analysis
to produce a 117-item Acculturative Stress Scale for Mainland Chinese Undergraduate
Students (ASSMCUS) in 21 dimensions, which are English Barrier: Limited English
Proficiency; English Barrier: Limited Colloquial English; Cantonese Barrier: Limited
Cantonese Proficiency; Cantonese Barrier: Limited Colloquial Cantonese; Study Stress:
Heavy Course Load; Study Stress: Student-Centred Learning Approach; Cultural Difference:
Mutual Cultural Misunderstanding; Cultural Difference: Identifying with Hong Kong’s
Culture and Values; Social Interaction: Loneliness; Social Interaction: Hard to Make Friends

with Hong Kong People; Social Interaction: Limited Social Connectedness; Discrimination:
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Negative Attitudes; Discrimination: Feeling Rejected; Discrimination: Stereotypes; Family
Responsibility; Homesickness; Career Prospects: Application of Knowledge; Career
Prospects: Where to Develop One’s Career; Accommodation; Finance; and Life Stress.
Empirical findings supported measurement validity of the ASSMCUS in terms of good Rasch
item reliabilities, unidimensionality, effective response-category functioning, and absence of
gender differential item functioning. The ASSMCUS demonstrated a statistically significant
positive correlation with negative affect, and statistically significant negative correlations
with positive affect and life satisfaction. Moreover, the ASSMCUS was targeted at a specific
place, population, language, level of studies, and cultural background, thus it was culturally
appropriate to MCU in Hong Kong. Overall, these results suggested that the ASSMCUS was
a reliable and valid instrument to measure acculturative stress within a population of MCU in
Hong Kong. Nevertheless, it is the first Chinese scale of acculturative stress developed and
validated among a sample of MCU in Hong Kong. Further validation of the scale in the
future needs to be conducted to confirm the validity of the scale. In addition, it is better for
participants to have a shorter version of the ASSMCUS to reduce their burden to ensure data
quality.
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Chapter 1: Introduction
1.1 Background
According to Hong Kong’s University Grant Committee’s statistics on funded programmes
(University Grant Committee, n. d.), the number of students from mainland China was 791
(about 64% of total international students in Hong Kong) in 1996/97 whereas such number
went up to 12,037 (about 73%) in 2016/17—more than fifteenfold increase in 20 years (see
Table 1.1). Therefore, students from mainland China are a nonnegligible student group in
Hong Kong tertiary institutions. In recent years, there has been a demographic change that
more students from mainland China are pursuing undergraduate studies, exhibiting a
phenomenal growth from 5 in 1996/97 to 6,852 in 2016/17 (see Table 1.1). Nonetheless,
few studies have focused on this group of students as to their acculturative stress® in Hong

Kong.

Table 1.1
Number of students from mainland China enrolled in Hong Kong government-funded
university programmes

1996/97 2016/17

International students 1,238 16,474
Mainland Chinese students 791 12,037
% of mainland Chinese students in international students 63.89%  73.07%
Mainland Chinese undergraduate students 5 6,852

% of mainland Chinese undergraduate students among mainland Chinese
students 0.63% 56.92%

Note. Reproduced by the researcher from official data published on the website of University
Grants Committee at http://cdcf.ugc.edu.hk/cdct/searchStatSiteReport.do

! Acculturative stress is ‘a stress reaction in response to life events’ that arise during acculturation
(Berry, 2006, p. 294). Acculturation refers to ‘the process whereby the attitudes and/or behaviors of
persons from one culture are modified as a result of contact with a different culture’ (Thomas, 1995, p.
132)



Completing tertiary education in one’s home country is generally not an easy task, and
pursuing a university degree in a different country will surely add to one’s difficulties (Yuan,
2011). As a high-risk group of students for poor mental health (Furnham, 2004; Furnham &
Trezise, 1983), they cope with a variety of stresses to adapt to new environments (Mori,
2000) when pursuing their studies in foreign countries, for example, language,
accommodation, academic, financial, food, friendship problems (Cheung, 2013; Lin & Yi,
1997; Mori, 2000; Pan, Yue, & Chan, 2010). Many of them develop some sort of negative
feelings, including cultural identity crisis, powerlessness, marginalization, inferiority, and
loneliness (Sandhu, Portes, & McPhee, 1996, p.16), as well as distress relating to social
interaction, social connectedness, social support, and homesickness (Liu, 2009). Even though
most international students can settle in the host countries with successful adaptation
outcomes (Rosenthal, Russell & Thomson, 2006; Sam, 2001), around 15% to 25% of all
international students are gauged to have psychological and psychiatric problems (Leong &
Chou, 2002). In a sample of 130 international undergraduate and graduate students attending
a university in Utah in the United States for about 2 years, 11.6% of them were reported
experiencing acculturative stress (Chavajay & Skowronek, 2008). Recently, a group of 119
Chinese international undergraduate nursing students were reported to have a moderate level
of acculturative stress in Australia (He, Lopez, & Leigh, 2012). Hence, mental health is of
concern to international students. In Hong Kong, from November 2007 to April 2017, six
international students (3 postgraduates and 3 undergraduates including 1 exchange student)
from mainland China and two from elsewhere committed suicide (So, 2010; Lo, 2010; To,

2012; “A 21-year-old foreign female student committed suicide,” 2017; “i5 K N Hb X3R4 BB

BT, 2014; “REAE B HEA S TEE 21 B A b AR BRI EC A " 2015), to the best of
researcher’s knowledge. With such sad losses of precious talents, an understanding of the

level of acculturative stress inflicted on international students in Hong Kong, especially



students from mainland China, is needed. Other than these extreme and unfortunate cases,
some mainland Chinese students may find it difficult to adapt to Hong Kong’s academic
environment. For instance, one mainland Chinese undergraduate students at the University of
Hong Kong relinquished her scholarship place to retake mainland China’s National College
Entrance Examination in the following year and got admitted to Peking University to study
sinology; she decided to leave the University of Hong Kong because she found it difficult to

adjust to Hong Kong’s humid weather and Cantonese medium of instruction, which might

hinder her study (Wu, 2014; “ZH K BB EA LMEIRTTEILR, 2014).

Though Hong Kong resembles mainland China very much with respect to cultural heritage
such as Chinese festivals, many differences exist between them, resulting in substantial
adjustment for mainland Chinese undergraduate students during their sojourns in Hong Kong
(Xie, 2009). Firstly, in Hong Kong, the daily spoken language is Cantonese, which is quite
different from the spoken language in mainland China—Putonghua (i.e., Mandarin). The
form of written Chinese in Hong Kong is traditional Chinese, whereas that in mainland China
is simplified Chinese. Secondly, the main medium of instruction in Hong Kong’s tertiary
institutions and many secondary schools is English, as opposed to Chinese that is the
principal teaching language in mainland China. Thirdly, regarding teaching and learning
styles, Hong Kong tertiary institutions generally adopt Western models in which students
engage in presentations and group/class discussions; by contrast, in mainland China, a class
generally operates with teacher-centered instructions: teacher takes full control of the class
and its activities, and students usually keep silent and do not have many chances to express
themselves in class (Cheung, 2013). Fourthly, in regard to financial issues, Hong Kong was
globally ranked first by Mercer LLC. (2016) and second by The Economist Intelligence Unit

Limited (2016) respectively in terms of cost of living in 2016. An international student’s



costs of studying, including tuition fee, living costs and on-campus accommodation, in a
Hong Kong’s publicly-funded tertiary institution for a regular bachelor’s degree in the 2016-
17 academic year is roughly estimated to be in the range of US$20,740 to 23,240 (City
University of Hong Kong, 2016). Given that the average annual income for a mainland
Chinese family in 2012 was US$2,100 (Wong, 2013), the price of Hong Kong’s tertiary
education is hardly affordable to many ordinary families, unless a middle-school-leaving
student can secure a scholarship from Hong Kong’s tertiary institutions. To maintain the
scholarship as well as meet the high expectation from his/her parents, he/she must attain a
good academic performance during his/her studies (So, 2010). Therefore, mainland Chinese

undergraduate students in Hong Kong are susceptible to acculturative stress.

In this exploratory study, students from mainland China undertaking undergraduate studies in
Hong Kong are of particular interest, because research studies on acculturation issues
encountered by mainland Chinese undergraduate students in Hong Kong are very few.

Based on a systematic search for empirical articles in online select databases in ProQuest and
EBSCOhost (see Appendix 1), only one article about mainland Chinese undergraduate
students pursuing teacher education in an education-focused university in Hong Kong was
found, but it focuses on their motives and future career intentions. Other articles targeted on
mainland Chinese students at either postgraduate level or undergraduate through postgraduate
levels as an entire group. Although some research on their acculturation issues has been done
on mainland Chinese postgraduate students in Hong Kong (e.g., Zeng & Watkins, 2011),
mainland Chinese undergraduate students remain relatively unexplored in that respect. Their
acculturation experiences may be different from those of postgraduate students in Hong
Kong, in terms of levels of academic study, life experience, and maturity. Therefore, this

study would like to fill this void to explore and shed light on the difficulties and challenges



encountered by mainland Chinese undergraduate students in the process of acculturation.

With respect to acculturative stress, a first step to help mainland Chinese undergraduate
students is to develop a culturally sensitive measurement instrument to assess their stress
levels. A systematic search on acculturative stress scale for international students, especially
mainland Chinese students in Hong Kong (see Appendix 2) revealed that no extant scales
have been designed for mainland Chinese undergraduate students in Hong Kong. Many
acculturative stress scales were developed in the United States, except one in Hong Kong
(i.e., Pan, Yue, & Chan, 2010). However, the target participants of Pan, Yue, & Chan (2010)

were mainland Chinese postgraduates, rather than undergraduates.

1.2 Aim and objectives

It was against this backdrop that the current study was aimed at developing and validating a
culturally competent acculturative stress scale for mainland Chinese students pursuing their
undergraduate studies in Hong Kong to assess whether they were under excess acculturative
stress. To achieve this aim, the research objectives were to identify the stress factors
influencing their acculturative stress, set up an item pool, and construct a valid scale to

measure their acculturative stress.

1.3 Research question

Considering the aim and objectives, a research question was derived as follows:
Given the probable acculturative stress experienced by mainland Chinese undergraduate
students in Hong Kong, can a scale be constructed to rank individuals along a continuum

of acculturative stress?



To help answer the above research question, the following sub-questions needed to be
addressed:

1. Does the scale exhibit unidimensionality?

2. Do the items fit the Rasch model well?

3. Does the rating scale work well?

4. Do the items exhibit differential item functioning (DIF)?

5. Do the values of person and item reliability and separation indicate adequate

psychometric properties for the scale?
6. Do the items exhibit sensible item hierarchies?
7. Does the scale have a good targeting?

8. Does the scale attain convergent validity?

1.4 Significance and/or impact of this study

This study imparts information about the acculturative stress of mainland Chinese
undergraduate students in Hong Kong, and adds new knowledge to the discipline of
acculturation. Findings of this study not only provide an original measurement scale to
assess mainland Chinese undergraduate’s acculturative stress, but also probably help improve
the practice of counselling, and assist counsellors design apposite and more effective
intervention and acculturation programs, which could in turn enhance these international

students’ well-being.

Many previous scales measuring acculturative stress of international students may not be
completely applicable to this study, because of the United States rather than Hong Kong
context, questionnaire in English rather than Chinese, Chinese research graduate rather than

undergraduate students, Chinese undergraduate and postgraduate students as a whole rather



than sole undergraduate students. The proposed scale in this study was an acculturative stress
scale for mainland Chinese undergraduates in Hong Kong context and could be considered
innovative since no such scale is available yet. Also, this study was intended to address
whether domains of financial concerns, perceived discrimination, and cultural differences
should be included in this proposed scale, because the inclusion of these domains in previous
studies was inconsistent. Last but not least, many previous scales were obtained by means of
factorial methods in classical test theory. This study adopted Rasch analysis, a modern
measurement method, to construct an instrument to measure acculturative stress by

transforming ordinal scores into interval measure.

Practically, the scale may be used as a diagnostic tool by mental health practitioners,
counsellors of student affairs, educational psychologists and as a self-assessment tool by
mainland Chinese undergraduates in Hong Kong. Also, when the essential factors giving rise
to their acculturative stress are identified, governments and tertiary institutions can take
appropriate measures to reduce the negative effects of these factors, and thus enhancing these

international students’ well-being.

1.5 Scope of this study

This study only included students from mainland China pursuing full-time bachelor’s degrees in
Hong Kong’s government-funded and private tertiary institutions, and excluded those from
Macau, and Taiwan. This study focused on their acculturative stress arising from acculturation
process in Hong Kong. In-depth interviews and focus group interviews as well as online survey

were carried out to collect qualitative and quantitative data.

1.6 Methodology

To achieve the above aim and objectives, and address the research questions and sub-



questions, the following procedures were conducted:

1.

Search literature, and existing scales relevant to acculturative stress of international
students and mainland Chinese students. On this basis, compile an item pool of
acculturative stress that is relevant to mainland Chinese student sojourners.

Conduct in-depth interviews with some mainland Chinese undergraduates in Hong Kong
to identify any missing item or dimension that had not been covered by the item pool.
After analysing the findings from these interviews, update the item pool and produce an
initial questionnaire.

Carry out a pilot test of the initial questionnaire with another groups of mainland Chinese
undergraduates in Hong Kong. Afterwards, conduct a focus group discussion with them
to fine-tune the initial questionnaire to come up with an online survey, which included the
final questionnaire and criterion measurements.

Distribute the online survey to target participants to collect data.

After data collection, evaluate the psychometric properties of the scale using Rasch

method, and examine convergent validity of the scale.

1.7 Structure of this thesis

This thesis was organized into 5 chapters. This Chapter 1 gives the background of this

research, aim and objectives, research questions, significance and/or impact of the proposed

study, scope of this research, methodology, structure of this thesis, and definition of terms.

Chapter 2 reviews literature on major theories of stress and acculturative stress, and

instruments measuring acculturative stress. Chapter 3 is about the methodology of this study

covering research design, sampling and size, instrumentation, ethical issues, tools for data

analysis, and principles of data analysis. Chapter 4 presents the analyses and results. Chapter

5 covers the discussion and conclusion.



1.8 Definition of terms

The following terms were used in this study. In order to facilitate readability, their meanings
were given as follows:

Acculturation

From a psychological perspective, acculturation refers to the process by which an individual
experiences cultural changes across various life domains such as language, ethnic

identification, and affective expression arising from continuous contact with another culture.

Acculturative stress

The concept of “acculturative” in the term “acculturative stress” comes from acculturation.
Acculturative stress is the stress resulting from the process of acculturation, in which there
are interactions among acculturative stressors, cognitive appraisal and coping, outcome, and
emotions. In this way, acculturative stress is a stress reaction in response to acculturative
stressors that come up during acculturation. In other words, acculturative stress is a
physiological and psychological state brought about by acculturative stressors rooted in the
process of acculturation (Berry, Kim, Minde, & Mok, 1987). These acculturative stressors
are culture-specific, encompassing social, familial, and environmental stressors as well as
perceived difficulties across various culture-specific life domains such as language,

education, work, and intercultural interactions.

There are times and situations in which the cultural changes can be stressful to an
acculturating individual. Nevertheless, acculturation does not necessarily result in negative
emotions, i.e., negative stress reactions; for instance, rising to a challenge may give a

sojourner’s personal satisfaction. Many factors moderate the level of acculturative stress



such as cultural distance between home and host countries, social support, length of stay in
host country, etc. For example, the more social and family support, the lower a sojourner’s

level of acculturative stress in host country.

International student
International students refer to students enrolled at an institution of higher education in a
country or territory, e.g., Hong Kong, of which he/she is not a permanent resident (UNESCO,

1971, p. 9).

Mainland Chinese undergraduate students
Mainland Chinese undergraduate students refer to students from mainland China pursuing
bachelor’s degrees in Hong Kong’s government-funded and private tertiary institutions.

Chinese students from Macau and Taiwan are excluded.

Stress

There are many definitions of stress. Under stimulus-based category, stress can be defined as
either a situational stimulus or life events impinging on a person, whereas under response-
based category, stress can be defined as a person’s psychological or physiological response to
stressfully situational stimuli. Another group of definitions of stress is psychological
category, one of which is Lazarus and Folkman’s (1984) transactional model of stress and
coping, an often cited and widely used stress model; in such model, stress was defined as “a
particular relationship between the person and the environment that is appraised by the
person as taxing or exceeding his or her resources and endangering his or her well-being” (p.
19). In this proposed study, the above Lazarus and Folkman’s (1984) definition is adopted,

because this definition recognizes that stress is the product of the person’s subjective

10



perception of imbalance between environment’s objective demands on him/her and his/her
coping resources. Also, this definition of stress overcome the common weakness of
stimulus-based and response-based categories of stress definitions, which treat an individual
like a machine to objectively convert the environmental stimulus into
biological/psychological response, and largely ignore the individual differences toward the

stimulus as well as the interactions between the individual and his/her various environments.

In this study, stress is conceptualized to cover both stressors and responses to stressors, which
are process components of stress, since stress is a process of interaction between stressors
(i.e., events or transactions between the person and the environment), cognitive appraisal and
coping, outcome, and emotions. Therefore, items in survey can be stressors or responses to
stressors. The stressors are the ones being appraised (i.e., perceived) to be either harmful,

threatening, or challenging by the concerned individual.

11



Chapter 2: Literature Review
2.1 Acculturation
Originally, sociologists and anthropologists studied acculturation with a keen focus on
cultural/group level changes arising from acculturation (van de Vijver & Phalet, 2004).
Redfield, Linton, and Herskovits (1936) defined that “acculturation comprehends those
phenomena, which result when groups of individuals having different cultures come into
continuous first-hand contact, with subsequent changes in the original cultural patterns of
either or both groups” (p.149). Acculturation at cultural/group level denote a cultural
group’s collective changes such as social benefits, political ideology, and economic policy

(Matsudaira, 2006).

By contrast, social psychologists studied acculturation at psychological/individual level
(Rudmin, 2003). Graves (1967) coined the term, psychological acculturation, to differentiate
between individual/psychological-level changes due to acculturation from those occurring at
the group/cultural level. Psychological acculturation denotes an individual’s changes in

manners, value judgements, and identities during acculturation process (Graves, 1967).

Figure 2.1 depicts a framework connecting cultural/group level and psychological/individual
level acculturation (Berry, 2003, p. 20). The original culture groups A and B, and the
resulting cultural changes in both groups A and B after coming into contact impact
individuals in both groups A and B to undergo psychological acculturation to lead to eventual

adaptation to their new situations.

At the cultural/group level (on the left), two original cultural groups (A and B) come into

contact, and interact to result in major (e.g., loss of an ancestral language in a cultural group)
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or minor (e.g., adoption of the other cultural group’s language being one of the official
languages in a culture group) changes in attitudinal reaction (e.g., prejudice and
discrimination), politics (e.g., multicultural policy development), economy (e.g., foreign
workers), demography (e.g., population expansion), and cultures (e.g., cultural diversity) of

each cultural group.

At the psychological/individual level (on the right), psychological acculturation affects
individuals’ behavioral changes in both cultures A and B such as changes in manners,
thoughts, attitudes, cognitions, personalities, languages, values, and orientations of human
relationships. Some of these behavioral changes are easily attained, e.g., ways of dressing,
and eating. Nevertheless, if attainment cannot be made, these changes can be problematic,
producing excessive stress, i.e., acculturative stress, such as anxiety and depression.
Adaptation can be either psychological (e.g., sense of self-satisfaction) or sociocultural,

relating the individual to others in the new culture group (e.g., using host language

competently in everyday life; Searle & Ward, 1990; Ward, Bochner, & Furnham, 2005; Ward

& Kennedy, 1992).
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Figure 2.1. A framework for conceptualizing acculturation (Berry, 2003, p. 20).

Making the differentiation between cultural/group level and psychological/individual level
acculturation is essential for two reasons. First, the degree to which the groups and
individuals experience acculturation could differ. Second, there are big individual
differences in the psychological characteristics being brought to the acculturation process,
and each individual coming from the same culture group does not necessarily acculturate to
the new culture at the same rate or to the same extent, even though all of them dwell in the
same acculturative place (Berry, 2003; Berry, Poortinga, Breugelmans, Chasiotis, & Sam,
2011). Since the aim of this study is to develop a measurement scale to assess acculturative
stress of individual mainland Chinese students pursuing undergraduate studies in Hong Kong,

the psychological/individual level of acculturation is much considered in this study.
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Theoretically, each culture group could equally exert influence on one another. However,
pragmatically, one tends to dominate the other, resulting in dominant and non-dominant
groups (Berry, Poortinga, Breugelmans, Chasiotis, & Sam, 2011). The present study is about
the mainland Chinese undergraduate students in Hong Kong. Since they are the minority in
Hong Kong, it goes with saying that Hong Kong culture is the dominate one, whereas the

mainland Chinese culture brought by them is the non-dominant one.

The conceptualization of acculturative stress is guided by a general discussion of stress.

Therefore, stress is discussed below first, followed by acculturative stress.

2.2 Stress

The definitions of stress are many and vary widely (Goodnite, 2014). For instance,
Sommerville and Langford (1994) opined that “stress is a societal problem which has
significant ramifications in terms of the health and well-being, prosperity, and productivity of
the individual and also for the organization within which he/she is employed” (p. 234).
Schlebusch (2004) defined stress as “a multifaceted construct encompassing a person’s
physiological, psychological and behavioural responses when seeking to adapt and/or adjust
to internal and/or external pressures or demands associated with change and its perception”
(pp. 327-328). Benson and Stuart (1992) remarked that “stress is the perception of a threat to
one’s physical or psychological wellbeing and the perception that one is unable to cope with
that threat” (p. 180). Generally, these definitions of stress fall into one of the three
categories: stimulus-based, response-based, and psychological (Beehr & Franz, 1987; Cox &
Griffiths, 2010; Kalsi, 2013; Pan, 2008; Wincott, 1986). The former two are dated categories,

whereas the latter one is the contemporary category.
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2.2.1 Stimulus-based category

Stress is viewed as a situational/environmental stimulus (Cox, 1993; Nikolaou & Tsaousis,
2002) or life event (Holmes & Rahe, 1967) impinging on a person. This category of
definitions adopts the ‘engineering approach’ (Cox, 1993, p. 8) to draw an analogy between
stress and a load/demand (i.e., an external force) applied to a physical object to cause a strain
to probably result in its deformation (Smith, 1987). In physics, Hooke’s law (2012) of
clasticity states that a physical object can restore to its original state when a load/demand
being exerted on it is taken away, provided that the strain is within its elastic limits. By
analogy, a person can stand stress up to a threshold, beyond which either physiological or
psychological symptoms/breakdown will come about; moreover, like different physical
objects, different people have different thresholds of breakdown. A major weakness of this
category is to consider stress to be equivalent to the stressor, which is the source of stress,

resulting in a confusion about stress and stressor (Li, 2002; Pan, 2008).

2.2.2 Response-based category

Stress is treated as a person’s psychological or physiological response to stressfully
environmental/situational stimuli (Nikolaou & Tsaousis, 2002). For instance, an influential
pioneer in stress research and endocrinologist, Selye (1976) referred to the “the non-specific
response to any demand, including efforts to cope with the wear and tear in the body caused
by life at any one time” (p. 398) as stress, and introduced the General Adaptation Syndrome
(Selye, 1936, p. 32; GAS) concept to characterize “the sum of these non-specific adaptive
reactions” (Selye, 1946, p. 119) to stressful stimuli by three stages: alarm, resistance, and
exhaustion. “Non-specific” means a set of commonly shared and predictable pattern of
biological responses, irrespective of the stressor’s nature (“Hans Selye’s General Adaptation

Syndrome,” n. d.; Goldstein & Kopin, 2007; Selye, 1946). In the alarm stage, an
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individual’s body initially identifies a stressor, and runs into a response of “labouring,
running or fighting” (Cannon, 1929, pp. 422-423) by discharging blood sugar and appropriate
hormones to provide instant energy to remove the stressor; if the stressor lingers, the
individual enters into the resistance stage (or called adaptation stage), and the body starts to
adapt to the stressor in order to minimize the effect of the stressor; in the exhaustion stage,
should the stressor persist beyond the coping capacity of the individual’s body for a long
time, the body’s ability to resist the stressor gradually subsides and eventually collapses,
resulting in long-term bodily harm and/or illness (“General Adaptation Syndrome,” n. d.).
The drawback of GAS lies in its restricted concepts on the physiological stressors, processes
and responses without much considering psychological ones, because an individual’s
personality and perceptions of a stressor as well as the stressor’s characteristics greatly affect
the response of an individual to the stressor (Lazarus & Folkman, 1984). Moreover, critical
comments on the validity of the non-specificity of biological response in GAS arises; Mason
(1971, 1975) conducted experiments to demonstrate that the non-specificity of the
physiological response to nocuous stimuli was not entirely consistent with what GAS
described, because the presence of psychological stimuli, e.g., emotional discomfort or pain,
in many experiments on physical stressors, e.g., heat, and cold was previously ignored; in
other words, GAS cannot categorically claim that the non-specificity of biological response is

solely elicited by physical stressors.

The common weakness of the stimulus-based and response-based categories is that both are
conceptually founded upon a ‘stimulus-response paradigm’ with an individual being treated
like a machine to convert the environmental stimulus into biological response, and largely

ignore the interactions between an individual and his/her various environments as well as an

individual’s perceptual and cognitive processes (Cox, 1993, p. 11).
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2.2.3 Psychological category

To overcome the shortcomings of stimulus-based and response-based categories,
psychological category is characterized by six things: first, an interaction between an
individual and the environment is much considered; second, an individual is assumed to take
up a more active role in that interaction which calls for explanation based on a number of
psychological processes, such as perception, cognition, and emotion; third, individual
differences and how they affect stress reaction are taken into consideration in the stress
process; fourth, stress is treated as “a negative (unpleasant) emotional experience which
occurs when individuals perceive themselves to be subject to excessive demands, or demands
with which they cannot cope” (Cox & Griffiths, 2010, pp. 36-37); fifth, ways to cope with
stress and how coping could mediate or moderate the effects of stress on states of health are
investigated; sixth, stressful stimulus and response are included in this category of definitions
from the encounter of a stressful stimulus in the situation/environment to the psychological
and physiological changes in the individual’s body in response to the stressful stimulus (Cox

& Griffiths, 2010; Cox & Ferguson, 1991).

Two subtly different sub-categories of psychological definitions identified, interactional
(structural) and transactional (process), look alike, but differ in where they lay emphasis on
the relationship between the individual and the environment (Cox & Griffiths, 2010).
Received much contribution from social epidemiology, the interactional definitions
concentrate on the structure of the individuals’ interactions with their environment; whereas
drawing great input from clinical and social psychology, the transactional definitions focus on
the individuals’ psychological processes behind their interactions with environment (Cox &

Griffiths, 2005; Cox & Griffiths, 2010).
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2.2.3.1 Interactional sub-category

This sub-category of definitions views stress as a relationship (or “statistical interaction™)
between stressors and responses (Cooper, Dewe, & O’Driscoll, 2001, p. 11; Mazzetti, 2014).
It focuses on cause and effect and the interaction between stressors, such as workload, and
responses, such as anxiety; moderators are commonly used to account for the individual
difference, e.g., an individual’s attributes, or for environmental context, e.g., social support
available to an individual in that environment (Mazzetti, 2014). Greater emphasis is put on
the “architecture” (i.e., structures, attributes) of the environments/situations that cause an
individual’s stress than processes involved and how the individual copes with the stress (Cox
& Griffiths, 2010, p. 37). Structures denote “the relatively stable arrangements of things”,
and processes refer to “what structures do and how they change” (Lazarus, 1999, p. 13). This
category is described as “structural” and “quantitative” because a stressor is often
hypothesized to correlate with a response (Cooper, Dewe, & O’Driscoll, 2001, p. 11). The
weakness of this sub-category is that it is basically static and limited, due to the “structural
manipulations” by varying a third variable (a moderator) on the interaction between the
stressor and response to explain the complexity of their relationship; such an explanation of
the relationship does not detail the stress process, because empirical findings usually reveal a
moderator effect only but do not elucidate the role that the moderator takes up in the stress

process (Cooper, Dewe, & O’Driscoll, 2001, p. 11).

A number of models, and variants thereof, have been developed within the category of
interactional definitions (Cox & Griffiths, 2010). It is not possible to survey them all. The
main and most recent models are person-environment fit model (Caplan, 1987; Edwards,
Caplan, & van Harrison, 1998), job demand-control model (Karasek, 1979), demand-control-

support model (Johnson & Hall, 1988), and effort-reward imbalance model (1996).
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2.2.3.2 Transactional sub-category

Being primarily concerned with cognitive appraisal, emotion and coping, transactional sub-
category of stress emerged likely through the development, testing, and application of the
interactional sub-category of stress, largely consistent with it (Cox & Griffiths, 2005; Cox &
Griffiths, 2010). Transactional sub-category of stress explicates the stress process, in which
the person’s experience of demands, control, and social support within the environment
causes his/her experience of stress, reactions to it as well as efforts to cope with it, and

impacts on his/her behavior and health (Cox & Griffiths, 2010).

Unlike interactional sub-category that focuses on the structures of a person’s interaction with
his or her environments, transactional sub-category lay great emphasis on the dynamics of the
psychological mechanisms of his or her cognitive appraisal and coping during a stressful
event (Cooper, Dewe, & O’Driscoll, 2001). Fundamental to this sub-category is the possible
imbalance between demands and ability or competence; that is, if a person’s perceived
demands exceed his or her perceived capability, the experience of stress will arise (Hassard &
Cox, 2015). Stressful experience is taken as a person-environment transaction (Glanz &
Schwartz, 2008). The term “transaction” means that stress does not reside in a person or an
environment, but rather “reflects the conjunction of a person with certain motives and beliefs
(personal agendas, as it were) with an environment whose characteristics pose harm, threats
or challenges depending on these personal characteristics” (Lazarus, 1990, p. 3). In other
words, stress is not a factor within the person or environment, but exists throughout a
continuing process that involves a person transacting with his or her environment, appraising
or evaluating those stressful issues, and trying to cope with them when stressful matters come

along (Cooper, Dewe, & O’Driscoll, 2001). Transaction also means “process”, in which the
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interaction between the two is very dynamic, rather than static, owing to the ongoing
interplay between the person and environment (Lazarus, 1990). That is, his or her perception

could change over time even in the same environment (Hassard & Cox, 2015).

An often-cited, widely used and seminal transaction model is Lazarus and Folkman’s (1984)
transactional model of stress and coping (Goh, Sawang, & Oei, 2010; Pan, 2008). Another
one is Cox and Mackay’s transactional model of stress (in Cox, 1978, p. 19), especially in the
literature of work stress. These two models resemble each other closely in terms of the
processes and stages (Mark & Smith, 2008). As depicted in Figure 2.2, Cox and Mackay’s
transactional model of stress considers stress to be part of a complex and dynamic system of
transaction between the person and his or her environment, and to be an individual perceptual
phenomenon derived from psychological processes. Equipped with a feedback mechanism,
such a non-linear and cyclical system has five stages (Cox, 1978):
e The first stage stands for the sources of demand on a person and reflects the

features of their environment. There are two types of demand. External demand is

a factor of the person’s external environment, whereas internal demand refers to

meeting the person’s psychological and physiological needs.
e The second stage denotes the person’s primary appraisal, that is, the person’s

perception of the demand and of his or her ability to cope with the demand. The

person will feel stressed out if there is a personally critical imbalance or mismatch

between the perceived demand and the perceived capability to cope with that

demand. Such personal perceptions rely much on the individual’s personality,

which could differ from person to person.
e The third stage represents the response to stress, including secondary appraisal with

respect to the methods of coping available to the person. As mentioned above, the
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personally marked imbalance results in the subjectively emotional experience of
stress (e.g., mood change), which in turn leads to both psychological and
physiological responses. Cognitive defence and change in behavior, i.e., coping,
are adopted to alleviate the stressful effect of the demand.

e The fourth stage is concerned with the consequences of coping.

e The fifth stage is the general feedback and feedforward, which take place at all

other stages in the stress system, and help shape the outcome at each stage (pp. 18-

20)
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Figure 2.2. Cox and Mackay’s transactional model of stress (in Cox, 1978, p. 19)

22



Lazarus and Folkman (1984) developed a process-oriented and relational transaction model
to stress and coping responses. The model is process-oriented because it presumes the person
and environment are in a “dynamic and reciprocal relationship” (Schneider & Hammitt, 1995,
p. 226); the model is relational inasmuch as stress is defined as “a particular relationship
between the person and the environment that is appraised by the person as taxing or
exceeding his or her resources and endangering his or her well-being” (Lazarus & Folkman,
1984, p.19). This definition of stress shows the prime importance of the relationship (or
interaction) between the person and the environment, and takes into consideration of both
characteristics of the person and the nature of the environment. The evaluation as to whether
a particular person-environment relationship is stressful depends on the person’s cognitive
appraisal, rather than the objective environment. Subject to his or her ongoing cognitive
appraisal and ways of coping, the personal-environment relationship/interaction (i.e., stress)
is ever changing at different times within an encounter or across a variety of encounters.
Therefore, cognitive appraisal, and coping are all viewed as dynamic mediating processes,
rather than static states, to regulate between the causal antecedents and outcomes (i.e.
immediate and long-term effects) of stress. Figure 2.3 is a theoretical schematization of
Lazarus and Folkman’s (1984) transactional model of stress, coping, and adaptation (p. 305)
with three essential groups:

1. causal antecedents, i.e., person and environment variables as;

2. mediating processes and components, i.e., ongoing processes of stress in different
times of each stressful encounter, and each process of stress consisting of two main
components: appraising, and ways of coping

3. adaptational outcomes both for immediate (i.e., short-term) effects and long-term

effects.
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Antecedents Timel..T2 . T3 . Tn Effects Effects
Encounter 1 ...2...3 ...n
Person variables Primary appraisal Physiological changes Somatic health/illness
Values-commitments
Beliefs: Secondary appraisal Positive or negative Morale (well-being)
Existential sense of R sal feelings
control cappraisa Social functioning
Coping Quality of encounter
Environment Problem focused outcome
Situational demands, Emotion focused
constraints Seeking, obtaining and
Resources (e.g., social using social support
network)
Ambiguity of harm

Imminence of harm

Resolutions of each stressful encounter

Figure 2.3. A theoretical schematization of Lazarus and Folkman’s (1984) transactional

model of stress, coping, and adaptation (p. 305)

Their model proposes that there are antecedents leading to stress and coping appraisals by a
person. These antecedents are person factors affecting appraisal and environment factors
affecting appraisal. The person factors include, but are not limited to, value judgements
based on personal experiences and cultural background, for instance, commitments which
“express what is important to the person, what has meaning for him or her” (Lazarus &
Folkman, 1984, p. 56); and beliefs which “determine how a person evaluates what is
happening or is about to happen” (Lazarus & Folkman, 1984, p. 80), for example, existential
sense of control that concerns “a person’s feelings of mastery and confidence” (Lazarus &
Folkman, 1984, p. 66). Lazarus opined that among these factors, goal commitment is the
most crucial one because “it implies that a person will strive hard to attain the goal” and that
“if there is no goal commitment, there is nothing of adaptational importance at stake in an
encounter to arouse a stress reaction’’ (Lazarus, 1999, p. 76). Values and beliefs are likely
“to be weaker factors as influences on actions or reactions than goal commitments”, for a

person can have values and beliefs “without ever acting on them”; for instance, having wealth
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is good, but not worth making a strong commitment to acquire it (Lazarus, 1999, p. 75-76).
The environmental factors comprise, but are not limited to, situational demands which are
composed of “implicit and explicit pressures from the social environment to act in certain
ways and manifest socially correct attitudes” (Lazarus, 1999, p. 61); situational constraints
stipulating “what people should not do, which are also backed up by punishment if violated”
(Lazarus, 1999, p. 62); environmental resources which a person can “draw upon to survive
and flourish” (Lazarus & Folkman, 1984, p. 243), for instance, social network that can help
reduce the risk of “many physical and psychological” issues (Lazarus & Folkman, 1984, p.
247); ambiguity of harm which can either intensify or reduce threat of harm, depending on a
person’s level of tolerance for ambiguity and his or her anticipation of harm (Lazarus &
Folkman, 1984, p. 106); and a more imminence of harm leads to a “more urgent and intense”
appraisal (Lazarus & Folkman, 1984, p. 115), which could affect the “quality of decision
making” as a thorough search for and evaluation of information and advice may not be
feasible (Lazarus & Folkman, 1984, p. 93). Under the influence of person and environment
variables, a person evaluates an encounter using three types of cognitive appraisal: “primary,

secondary, and reappraisal” (Lazarus & Folkman, 1984, p. 53).

Primary appraisal is a judgement about whether “an encounter is irrelevant, benign-

positive, or stressful” (Lazarus & Folkman, 1984, p. 53):

e when the person perceives the encounter not to have any impact on his or her well-
being, the encounter is appraised to an irrelevant one;

e when the person assesses that the encounter’s outcome can maintain or even
enhance his or her well-being, the encounter is appraised to be a benign-positive

one which is characterized by pleasurable emotions such as satisfaction or joy; and
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e when the person appraises that the encounter has harm/loss, threat, or challenge, it
is considered to be stressful:
% harm/loss denotes that actual damage to the person has already happened;
% threat concerns potential/anticipated harms or losses which are characterized by
negative emotions such as anxiety; and
% challenge refers to the encounter that holds potential for gain, growth or benefit
which is characterized by pleasurable emotions (Lazarus & Folkman, 1984).
However, if there is no threat in the perception of challenge, the encounter is not
considered to be stressful (Lyon, 2012) but benign-positive.
Hence, stress is understood as an outcome of a primary appraisal of an encounter which
poses either immediate harm/loss, a threat of future harm/loss, or challenge that could
give rise to opportunities for potential gain as well as risks of threat (Miller & McCool,

2003).

Secondary appraisal is triggered by the perception of threat (Lyon, 2012) in primary
appraisal, and is a judgment on “what might and can be done” (Lazarus & Folkman,
1984, p. 53). It evaluates what available coping strategies can be effectively applied to
tackle the threat, and the consequences of using such coping strategy/strategies

(Lazarus & Folkman, 1984).

Coping is defined as “constantly changing cognitive and behavioral efforts to manage
specific external and/or internal demands that are appraised as taxing or exceeding the
resources of the person” (Lazarus & Folkman, 1984, p. 141). This definition

underscores five characteristics of coping as follows:
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1. asreflected in the words “constantly changing”, coping is deemed to be a process-
oriented, rather than trait-oriented, phenomenon, which contains both cognitive and
behavioral elements;

2. as indicated in the word “specific”, coping is context-specific since a person will
adjust his or her cognitive and behavioral efforts to meet the particular stressful
encounter;

3. in contrast to automatized adaptive behaviors and thoughts which requires no effort,
coping involves what a person does or thinks, no matter whether the outcome of the
acts or thoughts is good or bad;

4. the word “manage” does not mean mastery. Managing encompasses a person’s
efforts to minimize, evade, endure, modify, or accept the stressful conditions as well
as his or her attempts to master or handle the environment (Lazarus & Folkman,
1984, pp. 141-142); and

5. coping process is initiated in response to primary appraisal, in which the person’s

values, goal commitment, and/or well-being are threatened.

There are two coping strategies: “problem-focused”, and “emotion-focused” (Lazarus
& Folkman, 1984, p. 179). Like problem-solving strategies concentrating mainly on
the environment, problem-focused coping strategies are directed outward to manage or
change the problem with the distress-producing environment such as “defining the
problem, generating alternative solutions, weighting the alternatives in terms of their
costs and benefits, choosing among them and acting” (Lazarus & Folkman, 1984, p.
152). However, problem-focused coping strategies are also directed inward (i.e.,
“directed at the self”) in terms of a person’s “motivational or cognitive changes” such

as “shifting the level of aspiration, reducing ego involvement, finding alternative
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channels of gratification, developing new standards of behavior, or learning new skills

and procedures” (Lazarus & Folkman, 1984, p. 152).

Emotional-focused coping strategies are directed at reducing emotional distress (Lyon,
2012), or “regulating the emotional response to the problem” (Lazarus & Folkman,
1984, p. 179) such as avoidance, meditation, selective attention, blaming, wishful
thinking, venting anger, having a drink, distancing, seeking emotional support, and
wresting positive value from negative events (Lazarus & Folkman, 1984; Lyon, 2012).
Unlike problem-focused coping strategies, emotional-focused coping strategies do not
directly change the meaning of an encounter, for example, activity like meditating may
assist a person reappraise the meaning of an encounter without distorting the reality, but

has nothing to do with directly changing the meaning of the encounter (Lyon, 2012).

Reappraisal is “a changed appraisal based on new information from the environment
and/or the person” (Lazarus & Folkman, 1984, p. 53). It is a “process of continually
evaluating, changing, or relabeling earlier primary or secondary appraisals” (Lyon,
2012, p. 9) as well as the outcome of “cognitive coping efforts” (Lazarus & Folkman,

1984, p. 53), when the encounter unfolds.

Though no feedback loops are shown in Figure 2.3, the theoretical schematization of Lazarus
and Folkman’s (1984) transactional model of stress, coping, and adaptation is dynamic in a
sense that processes of appraisal and coping are ever changing, and “recursive” because
immediate or long-term effects resulting from coping process can impact antecedent causal
variables, depending on where the encounters start and finish, for instance, effects like

negative feelings can, themselves, be stressors (Lazarus & Folkman, 1986, p. 72).
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Conceptualized as immediate and long-term effects (Lyon, 2012), adaptational (or
adaptational health) outcomes which are shaped by appraisal and coping processes have
three basic types: “somatic health”, “morale or life satisfaction”, and “functioning in
work and social living” (Lazarus & Folkman, 1984, p. 181). Immediate effects
comprise physiological changes, positive or negative feelings, and quality of encounter
outcome. Physiological changes may include, but are not limited to, “elevated blood
pressure, elevated serum cholesterol, and compromised immune system functioning”
(Edwards, Caplan, & Harrison, 1998, p. 30). Examples of positive or negative feelings
may be happiness, felicity, anxiety, or dysphoria. Quality of encounter outcome
concerns whether “the situation [is] improved, the same, or worse” (Lazarus &

Folkman, 1987, p. 156).

Long-term effects include somatic health/iliness, morale (well-being), and social functioning.
Such somatic health/illness (i.e., a person’s physical health/illness) as hypertension or even
coronary heart disease may come about when the experiences of physiological changes like
elevated blood pressure accumulate over time (Edwards, Caplan, & Harrison, 1998). Morale
deals with “how people feel about themselves and their conditions of life” (Lazarus &
Folkman, 1984, p. 194). The cumulative experiences of positive feelings like happiness at
work or negative feelings like anxiety over time can result in high morale such as work
satisfaction or low morale such as chronic depression respectively (Edwards, Caplan, &
Harrison, 1998). Social functioning is referred to as “the ways the individual fulfills his or
her various roles, as satisfaction with interpersonal relationships, or in terms of the skills
necessary for maintaining roles and relationships”, and “is an extension of coping
effectiveness in many specific encounters over the life course” (Lazarus & Folkman, 1984, p.

223). Coping effectiveness is defined as the “fit or misfit” between what the individual does
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and his or her available coping options (Lazarus, 1991a, p. 412). Hence, coping
effectiveness indicates quality of encounter outcome. As such, the cumulative experiences of
poor quality of encounter outcome in the course of time may lead to a bad social functioning.
Conversely, sustained good experiences of good quality of encounter outcome may produce

good social functioning.

In 1999, Lazarus added to and changed the model depicted in Figure 2.3 slightly to make it
more complete after years of afterthoughts to give a revised model in Figure 2.4, based on “a
broader, more complex, and richer rubric—namely, emotion” (Lazarus, 2000, p. 230).
Emotion was defined as “an organized psychophysiological reaction to ongoing relationships
with the environment, most often, but not always, interpersonal or social”, and appraisals of
the personal significance for well-being mediate between the continuous person-environment
relationships and the psychophysiological reactions to these relationships throughout the
adaptational process (Lazarus, 2000, p. 230). Like psychological stress, emotion has to do
with “person variables, such as personal values, goals, goal hierarchies, belief systems, and
personal resources as well as social (environmental) events of importance” (Lazarus, 1999, p.
91). Lazarus (1993) claimed that psychological stress should be “part of a larger topic, the
emotions” (p. 10) for four reasons. First, psychological stress theory is equivalent to a theory
of emotion (Lazarus, 1993). Stress and emotions have more things in common than
difference “in the way these embodied states of mind are aroused, coped with, and how they
affect psychological well-being, functioning, and somatic health” (Lazarus, 1999, p. 36).
Second, either as a “unidimensional” concept—that is, as a continuum ranging from low to
high, or with only a few functional categories, stress only renders relatively little information
about a person’s struggle to adapt when compared with emotion, which has 15 or even more

different types to enrich the description and analysis of his or her adaptation struggle, and
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provide a fairly comprehensive picture of and clinical insight about the dynamics his or her
life adaptation (Lazarus, 1999, pp. 32-34). The 15 emotions are “anger, envy, jealously,
anxiety, fright, guilt, shame, relief, hope, sadness, happiness, pride, love, gratitude, and
compassion”, each of which not only reveals something different about how the person
appraises an encounter, and how he or she copes with it, but also exhibits a different story
about his or her continuous person-environment relationship (Lazarus, 1999, p. 34). Third,
knowing what emotion being experienced by a person, and his or her appraisal and coping
processes of the person-environment relationship may uncover a stable feature of his or her
emotional life. For instance, if a person repeatedly reacts in numerous encounters with the
same emotion, e.g., envy, jealousy, or pride, he or she is evidently bound to be an envious,
jealous, or proud person. Hence, a person’s emotional response, to a certain extent,
“transcend” the situational context, and reflects his or her “personality trait” (Lazarus, 1999,
pp- 34-35). Fourth, stress always goes with emotion, but not vice versa (Lazarus, 1999, p.
35). Emotions such as anger, fright, and sadness (these could be called “stress emotions™)
and are derived from stressful encounters, i.e., “harmful, threatening, or challenging
conditions” (Lazarus, 1999, p. 36). However, arising from a person’s favorable appraisal of
circumstances and coping, emotions like happiness, pride, or gratitude which are “positively
toned” may or may not be associated with stress; for instance, when a person feels happy
about making a profit from sale of an investment product that has occurred, he or she may not
necessarily have a nasty fright that the favorable conditions engendering his or her happiness

will fizzle out soon (Lazarus, 1999, pp. 36-37).

As stress was conjoined with emotions, research focus has shifted from stress to emotions.
The concept of appraisal was expanded beyond perceptions of threat, harm, and challenge to

include evaluation of benefit perception in order to cover both “negatively toned emotions
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that flow from stress”, and “positively toned emotions” (Lazarus, 1999, p. 91). Appraisal of
benefit perception refers to gain that has already happened (Gomes, 2014; Nicholls, Perry, &
Calmeiro, 2014). To avoid the confusion between what the terms “interaction” and
“transaction” were all about, a new phrase “relational meaning” which was adopted to replace
them referred to the meaning, i.c., “personal significance”, that a person “construes” from the
person-environment relationship (Devonport, 201, p. 134; Lazarus, 1999, pp. 13, 60; Lazarus,
2000, p. 665; Lazarus, 2006, p .12). “Relational” denotes that “emotions are always about
person-environment relationships that involve harms (for the negative emotions), and benefits
(for the positive emotions)” (Lazarus, 1991b, p. 819). To put it simply, “the relational
meaning of an encounter is a person’s sense of the harms and benefits in a particular person-

environment relationship” (Lazarus, 1993, p. 13).

A discrete emotion, derived from appraisal processes, is linked to each distinctive relational
meaning, which is also called core relational theme (Lazarus, 2006, p. 15)—a “synthesis”
(i.e., summary) of maximum six separate judgments out of either primary (goal relevance,
goal congruence, type of ego involvement) and/or secondary (blame or credit, coping
potential, future expectations) appraisals (Lazarus, 1999, p. 94). For example, the core
relational theme for anxiety is “facing uncertain, existential threat” (Lazarus, 1991, p. 122;
Lazarus, 1999, p. 96). Each positive or negative emotion associates with a particular kind of
appraised benefit or harm respectively (Lazarus & Smith, 1988). The intensity and type of
emotion provoked depends on the particular combination of primary and secondary

appraisals (Uphill & Jones, 2005).

Primary appraisal concerns whether an event is personally relevant (e.g., a person’s values

and goals) and is “expanded” to comprise three elements: goal relevance, goal congruence,
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type of ego involvement (Lazarus, 1991, p. 133). Goal relevance concerns whether a person
views an encounter to be relevant to his or her well-being. If goal (or well-being) is not at
stake, emotion, like stress, will not be aroused. Goal congruence pertains to whether the
conditions of the encounter are conducive to a person’s aspiration. If the conditions are
favorable for attaining the goal, positive emotions will result. If the conditions are
unfavorable, negative emotions will come about. Type of ego involvement refers to the role
of diverse goals, personal commitments, or ego-identity in shaping an emotion, e.g., social or
self-esteem, moral values, or well-being of a loved one (Lazarus, 1991, 1999). Secondary
appraisal, resembling the counterpart in stress theory of Lazarus and Folkman (1984),
concerns a person’s perceived coping options/strategies, i.e., “whether any given action might
prevent harm, ameliorate it, or produce additional harm or benefit” (Lazarus, 1991, p. 133).
To choose an emotion, there are three secondary appraisal elements a person needs to
evaluate: “blame and credit for an outcome, coping potential, and future expectations”
(Lazarus, 1999, p. 93). Blame and credit for an outcome refers to judging who or what is
responsible for a harm, threat, challenge, or benefit, and assigning credit or blame to the
provocateur, perpetrator, incident, or thing; coping potential has to do with whether and how
a person can minimize or get rid of a harm or threat, or bring a challenge or benefit to
fruition; future expectation concerns whether person-environment relationship may change
psychologically for the better or worse (“i.e., becoming more or less goal congruence™)

(Lazarus, 1991, p. 150).

Whether a certain set of environmental circumstances is appraised as harmful or beneficial
relies on a person’s particular configuration of goals and beliefs (Smith & Lazarus, 1993).
As such, in Figure 2.4, appraisal and coping (i.e., primary and secondary appraisals) perform

the “mediational role of linking emotional responses to environmental circumstances on the
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one hand, and personal goals and beliefs on the other” (Smith & Lazarus, 1993, p. 234).
Appraisal in the person-environment relationship occurs through the process of relational
meaning as core relational themes, and coping revises the relational meaning of the person-
environment relationship, resulting in one or more of 15 emotions and their effects as well as
morale, social-functioning, and health. Although there are no feedback loops shown in
Figure 2.4, the revised model is still dynamic in a sense that processes of appraisal and

coping are ever changing, and recursive.

Antecedents Processes Qutcomes

Person:

—Goals and goal
hierarchies

— Beliefs about self
and world

— Personal resources

The person- —» Appraisal —» Relational —» Coping —» Revised —» One or more of 15

environment meaning, as relational emotions and their

relationship core relational meaning effects; sometimes
themes combined in the same

transaction.
Also morale, social-

) functioning, and health
Environment:

— Harms/losses
— Threats

— Challenges
— Benefits

Figure 2.4. Lazarus’ revised transactional model of stress and coping (Lazarus, 1999, p.

198).

Although transactional sub-category has been extensively adopted in stress and emotion
research domain, some limitations do exist. First, as the stress process is a sequence of
relationships between the objective environment and the person’s subjective perceptions,
between those perceptions and his or her experience of stress, and between that experience,
and his or her changes in behavior, psychological and physiological functions, the drawback

of transactional sub-category is that combining the different measurements of stress derived
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from the sequence into a single stress index will pose a great challenge (Cox, 1993). Second,
transactional sub-category assumes that personalities are associated with certain traits and
patterns of behavior; however, a person adopts various ways of coping in different situations
(McNamara, 2000) and over time. Third, since the cognitive appraising processes are of
essence in transactional sub-category, generalization is only applicable to adolescents and

adults, but not infants or very young children (Rew, 2005).

2.3 Acculturative stress

A major source of stress is having to relocate from one’s culture of origin to another culture,
whether permanently—as in immigration—or temporarily—as in sojourning (Lazarus, 1999).
The stress associated with this struggle to adapt to a new culture is called acculturative stress,
which concerns “one kind of stress, that in which the stressors are identified as having their
source in the process of acculturation, often resulting in a particular set of stress behaviors
that include anxiety, depression, feelings of marginality and alienation, heightened
psychosomatic symptoms, and identity confusion” (Williams & Berry, 1991, p. 634).
Pursuant to the definitions of stress, three categories could be used to conceptualize

acculturative stress: stimulus-based, response-based, and psychological (see 2.2 Stress).

2.3.1 Stimulus-based and response-based categories

In stimulus-based category, acculturative stress is referred to as culturally-specific stressors
(i.e., stressful events, and difficulties), such as cultural conflicts, discrimination, financial
constraints, and communication and command of host language, in the course of one’s
culture of origin interacting with host culture (e.g., Castillo, Conoley, Brossart, & Quiros,
2007; Cervantes, Fisher, Cordova, & Napper, 2012; Joiner Jr & Walker, 2002; Smith &

Khawaja, 2011; Wei, et al., 2007). This category mixes up acculturative stress with the
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acculturative stressor.

In response-based category, acculturative stress is generally taken as “a stress reaction in
response to life events that are rooted in the experience of acculturation” (e.g., Berry, 2005, p.
708), and “manifested by uncertainty, anxiety, and depression” (e.g., Berry, Kim, Minde, &
Mok, 1997; Berry, 2005, p. 702). The category confounds the impact of acculturative stress

with acculturative stress itself.

2.3.2 Psychological category

The key stress concepts of psychological category, including interactional and transactional
subcategories, are the interaction process between the person and environment, and his or her
active appraising role (e.g., Cox & Griffiths, 2010; Lazarus & Folkman, 1984; Moos &
Schaefer, 1993). As such, acculturative stress could be conceptualized as an interaction
process between the acculturating person and new host cultural environment that is appraised
by him or her to be faced with excessive demands which that person cannot cope, and to
threaten that person’s well-being. In acculturation literature, John Berry’s influential work
on acculturation and acculturative stress has created considerable attention for several
decades, remarked by many scholars such as Kuo (2014, pp. 17, 21); Lazarus (1999, p. 186),

and Ward, Bochner, and Furnham (2005, p. 38).

2.3.2.1 Berry’s model for acculturative stress

Berry, Kim, Minde, and Mok (1987) developed a model of acculturative stress (see Figure
2.5) to explicate the factors influencing acculturative stress and adaptation in the context of
acculturation. On the left of Figure 2.5, a person joins in a particular acculturating

environment (e.g., an international student in a host university) and experiences cultural
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changes varying from a great deal to just a little. These varying experiences lead to stressors
in the middle of Figure 2.5; some people may encounter many stressors while others may
encounter just a few, depending on the moderating factors at the bottom of Figure 2.5. Also,
these factors together with stressors influence the degree of acculturative stress inflicted on
the acculturating person. The first of these factors is the nature of the larger (or host) society,
i.e., whether the larger society welcomes or dislikes newcomers, to put it simply. The more
accommodating the larger society is, the less acculturative stress the newcomer experiences.
The second factor is the type of acculturating group, which refers to five different groups,
namely, immigrants, refugees, native peoples, ethnic groups and sojourners (Berry, Kim,
Minde, & Mok, 1987). Their mental health status might be impacted by the different extent
of voluntariness, movement, and permanence of contact; for instance, owing to their
temporary stay and lack of permanent social support, sojourners might experience a higher
level of acculturative stress manifested as mental health issues than native peoples who are
more permanently settled (Berry, Kim, Minde, & Mok, 1987). Being the third factor, modes
of acculturation encompass integration, assimilation, separation, and marginalization. Out of
a number of studies, Berry (2003) found that “[f]or acculturative stress, there is a clear
picture that the pursuit of integration is the least stressful..., whereas marginalization is the
most stressful” (p. 31). The fourth and fifth factors are a number of demographic, social and
psychological characteristics of the acculturating person. These characteristics affect the
level of an acculturating person’s acculturative stress in many studies. For example, an
acculturating person with a higher education level had a lower level of acculturative stress
(Berry, 1997). Yeh and Inose (2003) found that “English fluency, social support satisfaction,
and social connectedness were all predictors of acculturative stress” (p. 15); in addition,
international students, an example of sojourners, from Asia, Central/Latin America, and

Africa, had more acculturative stress than their counterparts from Europe (p. 15), i.e., the
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greater the cultural differences/distance, the higher the acculturative stress.

Acculturation Experience Stressors Acculturative stress
Much Many High
I | I 1 I
Little | Few : Low

i i
i i
1 ]
i .
i |
|
|

Factors moderating relationship between acculturation and stress

Nature of the larger society

Type of acculturating group

Modes of acculturation

Demographic and social characteristics of individual
Psychological characteristics of individual

Figure 2.5. Berry, Kim, Minde, and Mok’s (1987) model of acculturative stress (Berry, Kim,

Minde, & Mok, 1987, p. 493).

The drawback of this early model is that it only caters to acculturation at the individual level,
i.e., the acculturation of newcomers in a larger (host or dominant) society, and does not take
into consideration acculturation at the group level, i.e., the changes brought to both society of
origin and society of settlement during acculturation. To overcome this drawback, Berry
(1997) expanded the above model to incorporate acculturation at group level on the left of
new model in Figure 2.6. Berry described and explained the acculturation process within the
stress and coping framework with a focus on the negative psychological and psychosomatic
consequences of cross-cultural contact and change (Ward & Rana-Deuba, 1999).
Acculturation experience is conceptualized as an important life event that takes in a series of

life changes (Smith & Khawaja, 2011).
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Figure 2.6. Berry’s (1997) model of acculturative stress (Berry, 1997, p. 15).

As shown in Figure 2.6, Berry’s (1997) model of acculturative stress depicts the central flow
of acculturation experience, appraisal of experience, strategies used, the immediate effects
and long-term outcomes. Being influenced by the discriminating features of societies of
origin and settlement as well as group acculturation, acculturation experience is considered “a
major life event that is characterised by stress, demands cognitive appraisal of the situation,
and requires coping strategies” (Ward, Bochner, & Furnham, 2005, p. 71), resulting in
psychological short-term and long-term outcomes. Within the process of acculturation, there
are two levels of variables, i.e., group-level variables which are mostly “situational”
variables, and individual-level variables which are largely “person” variables (Berry, 1997).
The interplay of all these variables exert influences on stress, coping and adaptation of the

acculturating person.

The group-level variables consist of characteristics of the societies of origin and settlement.
Distinctive features of these societies could include political structure or stability, economic
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system, demographic structure, degree of multiculturalism, as well as social support provided
to and attitudes towards ethnic and cultural out-groups. The combination of political
context, economic situation, and demographic factors in the society of origin can shed light
on the extent of voluntariness and motivation for migration of acculturating groups and
individuals. In the society of settlement, two broad factors affect migrants’ settlement:
attitudes, and social support. Attitudes include multicultural ideology and ethnic attitudes.
A positive multicultural ideology refers to a policy being adopted by a society to pursue and
support cultural pluralism and diversity (Berry, 1997) to promote migrants’ integration. In
addition, positive ethnic attitudes of host society toward migrating groups such as tolerance
toward their culture, religions and food are conducive to their acculturation. Furthermore,
social support from both the institutions of the larger society (such as migrants’ job-seeking
centre) and from the ongoing and developing ethnocultural communities provide a more

positive settlement for migrants (Berry, 1997).

When the society of origin meets the society of settlement, i.e., many migrants move from
society of origin to society of settlement, group acculturation results. Under the influences
of two cultures, migrant group and the local community usually undergo many changes in
different aspects. Physical changes involve modification of urban and/or rural landscapes
because of increased population of migrant group; biological changes have to do with health
of the migrant group and local community owing to new dietary intake and exposure to new
disease; economic changes may be loss of job opportunities in the local community due to
increased supply of human resources, or new job and business opportunities to both migrant
group and local community due to new capital and job skills being brought by migrant group;
social changes may result in racial hatred between migrant group and local community, or

new friendships. Cultural changes may bring changes to both migrant group and local
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community, for example, modifications in what to wear in everyday life, shifting from home
language to host language, alterations to religious belief, and changes to value judgment

(Berry, 1997).

At the individual level, five processes of acculturation are represented in the central flow of
Figure 2.6, starting with acculturation experience and finishing with long-term outcomes.
Acculturation experience involves demands generated from life events which concerns the
experiences of both handling two cultures in contact, and taking part in them with different
degrees (Berry, 1997). If the meaning of experiences is appraised to be non-problematic,
adaptive changes will be quite easy to deal with; hence, minimal or even no acculturative
stress occurs, and positive personal consequences of these experiences generally result.
However, if the acculturating person appraises the meaning of the experience to be
problematic, demands from such experiences will be considered acculturative stressors.
According to Lazarus and Folkman’s (1984) model of stress and coping, the acculturating
person will engage in such coping strategies as problem-based coping and/or emotion-based
coping to tackle the stressors. If the acculturating person can successfully contain the
stressors, the level of acculturative stress will be low, and immediate effects positive. By
contrast, if the stressors cannot be completely surmounted, the level of acculturative stress
will be higher and immediate effects negative. In the extreme, when the acculturating person
is overwhelmed by the stressors, and cannot successfully deal with them, immediate effects
will be much negative, and a substantially high level of acculturative stress will end up in the
form of psychosomatic and psychological symptoms, such as depression and anxiety.
Although acculturation is usually considered negative because of migrants’ adjustment to
new and unfamiliar environment, evidence from various studies reveals that most migrants

cope with “stressors and re-establish their lives rather well, with health, psychological and
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social outcomes that approximate those of individuals in the larger society” (Berry, 2006, p.
294). Finally, as a result of processes of cognitive appraising and coping with demands from
the acculturation experiences, some long-term adaptations ranging from positive to negative
psychological and socio-cultural adaptations to the society of settlement may be attained.
Adaptation refers to “the relatively stable changes that take place in an individual or group in
response to environmental demands” (Berry, 1997, p. 20), and can be considered as the level
of fit between an acculturating person and his or her environment (Berry & Sam, 1997). A
fit may not necessarily work out well for each acculturating person (Berry, 1997; Berry &
Sam, 1997) probably due to incompatibility in personality, cultural values, norms, and
attitudes in new culture. Hence, “[IJong-term adaptation to acculturation is highly variable
ranging from well- to poorly-adapted” (Berry, 2006, p. 295). As an long-term outcome of the
process of acculturation, there are two types of adaptation: “psychological” and
“sociocultural adaptation” (Ward, Bochner, & Furnham, 2005, pp. 202-209, Berry, 2006, p.
295). Psychological adaptation mainly encompasses psychological and physical well-being
of an acculturating person in the new social and cultural milieu, whereas socio-cultural
adaptation concerns how well an acculturating person interacts effectively in his or her daily

cross-cultural living (Berry, 2006).

This model, at individual level, separates and expands the moderating factors in Berry, Kim,
Minde, and Mok’s (1987) model of acculturative stress into two sets of moderating factors
that exist before and arise during acculturation. Examples of moderating factors existing
prior to acculturation are the acculturating person’s demographic characteristics, motivation
for migration, expectations, and personality. Instances of moderating factors arising during
the process of acculturation are the acculturating person’s length of residence, acculturation

strategies, coping strategies, and social support. The interplay among these factors,
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appraising, and coping during acculturation leads to the immediate effects and long-term

adaptation of the acculturating person.

2.3.2.2 Some comments on Berry’s (1997) model for acculturative stress

Lazarus and Folkman’s (1984) transactional model of stress, coping, and adaptation laid the
foundation for Berry’s (1997) model of acculturative stress to emphasize the significance of
the acculturating person’s appraising and coping, and individual differences during cross-
cultural transition; describe the acculturation process at group and individual levels; and
introduce a number of individual-level moderating factors which may affect the level of
acculturative stress and cross-cultural adaptation of an acculturating person (Berry, 1997,

2006; Ryan, Dooley, & Benson, 2008; Smith & Khawaja, 2011).

In spite of Berry’s great contribution to acculturative stress, there are some issues for Berry’s
(1997) model of acculturative stress. The first issue is that acculturative stress in Berry’s
(1997) model of acculturative stress encompasses all sorts of stress during migration;
however, some stress is part of daily life anyway regardless of whether an individual
undergoes acculturation process or not (Lazarus, 1999). In other words, acculturative stress
is only a subset of stress that is brought about by migration (Ryan, Dooley, & Benson, 2008).
As such, Berry’s (1997) model of acculturative stress does not distinguish stress due to
migration from stress not due to migration. Nevertheless, it is arguable whether to
differentiate them, since an acculturating person “experiences them as a whole rather than as
two separate parts of life” (Bai, 2012). The second issue raised by Lazarus (1997) is that the
system of variables in Berry’s (1997) model of acculturative stress was “both too complicated
to study, and too abstract” to completely reveal the everyday struggles of living experienced

by acculturating people in host society (p. 187). In terms of what Somerfield (1997)
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commented on conceptual models of stress and coping, “the inherent complexity of [Berry’s
(1997) model of acculturative stress] presents conceptual and methodological challenges that
make testing a complete model difficult” since the formulation of Berry’s (1997) model of
acculturative stress was based on Lazarus and Folkman’s (1984) model of stress and coping.
Lazarus (1999) further added that Berry’s (1997) model of acculturative stress did not have
“a microanalytic, narrative sense of the adaptational struggle” experienced by acculturating
people in their daily lives (p. 187). Arguably, Bai (2012) opined that it was “a common
dilemma of quantitative research methods rather than a problem with Berry’s (1997) model”
(p.- 18), and it was practically infeasible to cover all key variables in Berry’s (1997) model in
quantitative research studies. Bai (2012) recommended that more qualitative studies be
conducted to “supplement” Berry’s (1997) model of acculturative stress (p. 18). The third
issue is that Berry (1997) considered acculturative stress to be “a stress reaction in response
to life events that are rooted in the experience of acculturation” (p. 19). In this sense, the
response of acculturative stress is confused with acculturative stress itself. The fourth issue is
that Berry’s (1997) model of acculturative stress focuses on life events as stressors without
considering daily hassles as alternative or complementary stressors. Life events refer to
social events which indicate or require “a significant change in the ongoing life pattern of the
individual” (Holmes & Rahe, 1967, p. 217), are low-frequency, high-intensity, objective
occurrences that are considered stressful by most individuals regardless of whether such
change is positive or negative, and lead to changes in health by accumulating these changes
(Hahn & Smith, 1999; Lazarus, 1990; Macnee & McCabe, 2000), for example, death of
spouse. Examples of life events in the context of acculturation include “loss of social
networks”, “changes in work status” (Vinokurov, Trickett, & Birman, 2002, p. 425),
immigrating to a new country, furthering one’s education in a foreign country, and being

assigned to work in a culturally-different environment. Daily hassles, as minor everyday
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events, are defined as the “experiences and conditions of daily living that have been
appraised as salient and harmful or threatening to the endorser’s well-being” (Lazarus, 1984,
p. 376). Another frequently-quoted definition states that daily hassles refer to the “irritating,
frustrating, distressing demands that to some degree characterize everyday transactions with
the environment” (Kanner, Coyne, Schaefer, & Lazarus, 1981, p. 3). Both these definitions
suggest that unlike relatively objective life events, daily hassles can vary in interpretation,
intensity, and importance greatly between individuals, situations, and over time, such as
having too many responsibilities, and dealing with an inconsiderate smoker, because daily
hassles are subjectively appraised by each individual relative to his or her available coping
resources (Ruffin, 1993). These definitions also imply that a particular daily hassle can
happen many times within a period of time, say a month. Therefore, as demands that happen
frequently or as everyday transactions, daily hassles include chronic stressors which are
“aspects of the environment that are demanding on an ongoing and relatively unchanging
basis”, for example, constant, minor conflicts with family members (Hahn & Smith, 1999, p.
90). Examples of daily hassles in the context of acculturation include, but are not limited to,
difficulties communicating in host language, homesickness, and political system of host
society. Considering the results of previous research studies, daily hassles were stronger
predictors of outcomes of psychological adaptation and health than life events were, owing to
the cumulative nature of daily hassles (e.g., Chamberlain & Zika, 1990; Chang, Yang, Lin,
Ku, & Lee, 2008; De Benedittis & Lorenzetti, 1992; DeLongis, Coyne, Dakof, Folkman, &
Lazarus, 1982; Ivancevich, 1986; Ivarsson, Johnson, & Podlog, 2013; Kanner, Coyne,
Schaefer, & Lazarus, 1981; Mak, Chen, Wong, & Zane, 2005; Rowlison & Felner, 1988;
Ruffin, 1993; Weinberger, Hiner, & Tierney, 1987). Research findings also suggested that
daily hassles could be mediators between life events and health (e.g., Ivarsson, Johnson, &

Podlog, 2013; Stefanek, Strohmeier, Fandrem, & Spiel, 2012; Weinberger, Hiner, & Tierney,
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1987). As such, daily hassles are more strongly related to the outcomes of psychological
adaptation and health in the stress process than are life events. In the context of
acculturation, it is equally likely that “the accumulation of hassles on a daily basis may be
more taxing than a singular significant event to individuals cross—culturally” (Mak, Chen,
Wong, & Zane, 2005, p. 436). Hence, stressors arising from acculturation, i.e., acculturative
stressors, are preferred to be conceptualized and operationalized in terms of daily hassles
arising from acculturation, i.e., acculturative daily hassles, which are the daily hassles
encountered during acculturation, consist of “both acculturation-specific and acculturation
non-specific daily hassles” (Lay & Nguyen, 1998, p. 173). These hassles have their
implications for the psychological adaptation and health of an acculturating person (Lay &

Nguyen, 1998).

2.4 Differences between mainland China and Hong Kong

Between 1644-1911, China was under the rule of Qing Dynasty, which was overthrown by
Dr Sun Yat-sen in October, 1911 to end 4,000 years of China’s imperial rule, establish
Nationalist Party, and name the country officially as the Republic of China in January, 1912.
After World War 11 with the defeat of Japan in 1945, an all-out civil war broke out between
the Nationalist Party and the Chinese Communist Party (“CCP”), which was formed in 1921
to promote revolution based on Marxist principles. Eventually, the Chinese Communist Party
gained full control over most of China, and named the country officially as the People’s
Republic of China (“PRC”) in October 1949, whereas the Nationalist Party retreated to
Taiwan until now. From 1949 onwards, PRC practised socialism in mainland China, as
opposed to capitalism in Hong Kong. On July 1, 1997, the sovereignty of Hong Kong
reverted to the PRC from the United Kingdom to make Hong Kong as a special

administrative region of the PRC under the “One country, Two systems” arrangement to
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maintain the capitalist system and the way of life of Hong Kong people for 50 years,
according to the Article 5 of The Basic Law of the Hong Kong Special Administrative Region

of the People’s Republic of China (“BL”).

Mainland China and Hong Kong are quite different in many aspects because of Hong Kong
being a former British colony for about 150 odd years between 1842 and 1997. During the
colonial period, Hong Kong transformed itself from a small fishing village to one of world’s
most significant financial centres nowadays. Such huge socio-economic changes as well as
the long-standing British-style systems of law, politics, and education in Hong Kong
distinguish the unique cultural landscape in Hong Kong from that in mainland China. As
opposed to Renminbi circulated in mainland China, Hong Kong dollars remains to be the
legal tender in Hong Kong after 1997 (Article 111 of BL). Hong Kong continues to practise
her own taxation system, which is independent of that in mainland China (Article 108 of BL).
Unlike mainland China, Hong Kong remains to be a common law, rather than civil law,
jurisdiction (Article 8 of BL). Largely preserving the political structures of the British
colonial era, the post-1997 Hong Kong government system has three separate powers,
namely, the legislature, the executive, and the judiciary (Sections 2-4 of Chapter IV of BL).
Hong Kong enjoys “independent judicial power, including that of final adjudication”
(Articles 2 and 19 of BL). The courts of Hong Kong can “exercise judicial power
independently, free from any interference” (Article 85 of BL), and do frequently pronounce
judgments on judicial reviews of administrative decisions (e.g., Li Wai Hung Cesario v.
Administrative Appeals Board, 2015) and domestic legislation as to their compatibility with
BL (e.g., Wong Chi Fung v. Secretary for Justice, 2015). However, this independent judicial
power has been challenged by the Standing Committee of the National People’s Congress of

the PRC (“SCNPC”) to interpret the BL to make final determinations (Article 158 of BL) in
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few occasions, resulting in protests and heated controversy over whether these SCNPC’s
interpretations undermine Hong Kong’s judicial independence and/or compromise the
integrity of Hong Kong’s judicial process (e.g., Lau, 2016, November 10; Tong, 2016,
November 8; Tsang & Lo, 2016, November 8; Ng & Yeung, 2016, November 9; Un, 2016,
November 8). However, in mainland China, judiciary independence is not totally upheld
because law is thought to be a tool for governance by CCP (Espelid, 2014; Lawrence &
Martin, 2013), and court decisions could be interfered by various internal and external
controls such as adjudication supervision; local governments; CCP; people’s congresses; and
procuratorate (Congressional-Executive Commission on China, n. d.; Woo, 1991). Being
the dominant political institution in the PRC and “holding itself above the law”, CCP “insists
that judicial authorities cannot investigate™ its members without its permission (Lawrence &
Martin, 2013, p. 17). For example, in the trial case of the former Chongqging Party Secretary
Bo Xilai in 2013, CCP first conducted its own investigation and then decided as to whether to
hand over him to the judiciary authorities for adjudication (Lawrence & Martin, 2013).
Nevertheless, CCP has recently started some judicial reforms to make judiciary more
independent (Congressional-Executive Commission on China, n. d.; Lin, 2016; Zhai, 2014,
July 10). In economics, Hong Kong, as a capitalist economy with minimum government’s
intervention, ranks as the freest economy in the world for the twenty-second consecutive
years, whereas mainland China, as a “socialist market economy” characterised by substantial
state’s intervention (Article 15 of Constitution of the PRC, 2004), was ranked number 144
out of 178 economies, according to the 2016 Index of Economic Freedom formulated by The
Heritage Foundation (Chandran, 2016, February 1). This composite index measures ten
economic-freedom factors, which are grouped under four broad categories—rule of law
(property rights, and freedom from corruption), limited government (government spending,

and fiscal freedom), regulatory efficiency (business freedom, labor freedom, and monetary
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freedom), and open markets (trade freedom, investment freedom, and financial freedom), to
arrive at an overall score by averaging these ten economic-freedom factors, with equal weight
being given to each (The Heritage Foundation, 2016). Apart from economic freedom, Hong
Kong residents continue to enjoy freedom of speech, of the press and of publication; freedom
of association, of assembly, of procession and of demonstration; and the right and freedom to
form and join trade unions, and to strike (Article 27 of BL). Each year, Hong Kong has quite
a number of assemblies, demonstrations, and protests, some of which are probably to be
banned in mainland China, e.g., June 4 annual candlelight vigil held in Hong Kong’s Victoria
Park to remember 1989 Tiananmen Square crackdown since 1989; July 1 annual march held
in Hong Kong since 1997 as a channel to fight for democracy, universal suffrage, rights of
minorities, protection of freedom of speech, and many other political concerns. Radio phone-
in programs and letters to the editors of newspapers are still extant. Critiques of government
policies, strategies, tactics and performance, including some scathing criticisms of chief
executive or government officials of Hong Kong (e.g., Lam, 2016, September 24), are
ongoing. Critics and callers to radio stations; newspaper/magazine readers, columnists and
journalists continue to freely express their widely divergent, but non-libelous, views.
Furthermore, Internet access in Hong Kong as well as access to international television and
radio broadcasts, via the Internet or satellite receivers, from services including CCTV from
mainland China, FTV from Taiwan, BBC from the UK, VOA from the USA, DW Akademie
from Germany, NHK from Japan, just to name a few, are unrestricted (Freedom House,
2016a). By contrast, in mainland China, access to foreign news outlets such as South China
Morning Post, Reuters, Bloomberg News, and New York Times; and social media services
including Twitter, Facebook, YouTube, Instagram, Snapchat, and various Google services was
/ is blocked (Carsten, 2015, January 19; Freedom House, 2016b; Tsai, 2010; Ward-bailey,

2014, December 29; Wei, 2015, February 13). Although Article 35 of the Constitution of the
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PRC, 2004 assures that citizens of PRC enjoy freedom of speech, of the press, of assembly, of
association, of procession and of demonstration, CCP’s discretion as to things deemed
harmful to its ruling power in mainland China can pre-empt these rights (Freedom House,
2016b; King & Roberts, 2013). The Central Propaganda Department of CCP monitors the
appointment of media personnel and controls over news coverage by coordinating with
General Administration of Press and Publication and State Administration of Radio, Film, and
Television to make sure that the news content falls in line with CCP’s doctrine (Esarey, 2006;
Freedom House, 2016b; Zhao, 2004). Media in mainland China serve as the publicity fronts
for the CCP, and journalists being mouthpieces for CCP speak no evil (Esarey, 2006; Tiezzi,
2016, February 20), as corroborated by what Jiang Zemin, former State Chairman and Party
General Secretary of the PRC, told CBS reporter Mike Wallace on August 15, 2000 as
follows:

“We insist on ‘one hundred flowers blooming and one hundred schools of

thought contending.’ China’s news has freedom. But this freedom must obey

and serve the interest of protecting the state and the public.” (Cheung, 2007, p.

358).
Mainland China’s press freedom is consistently rated much low on international press
freedom indices. According to the Freedom of the Press 2016, which ranks the degree of
press freedom in 199 countries and territories in 2015, mainland China was ranked 186th
(Freedom House, 2016¢) and rated “not free” (Freedom House, 2016b). Pursuant to the 2016
World Press Freedom Index, which assesses the level of press freedom in 180 countries in
2015, mainland China was ranked 176th, and has continually stayed in the bottom six
countries since the World Press Freedom Index was first published in 2002 (Reporters
without borders, 2016). Compared with severely restricted news reporting in mainland

China, Hong Kong has relative press freedom, as evidenced by the fact that Hong Kong was
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ranked 76th and rated “partly free” in the Freedom of the Press 2016 (Freedom House, 2016a,
2016c), and 69th in the 2016 World Press Freedom Index (Reporters without borders, 2016).
Nevertheless, press freedom in Hong Kong has been increasingly threatened in recent years,
as indicated by a number of violent attacks on journalists; cases of growing self-censorship in
news content due to mainland China’s enormous economic influence over Hong Kong media
owners; and businesses’ withdrawal of advertising from newspapers that criticized mainland
China and supported prodemocracy protesters; difficulties faced by journalists in obtaining
information they need for reporting; and government manipulation of the media in reporting
news (Buckley & Forsythe, 2015, January 16; Freedom House, 2015, 2016a; Hong Kong

Journalists Association, 2015, March 27).

In everyday life, Cantonese, a dialect in southern China, remains the most widely spoken
language in Hong Kong, and written Chinese is still largely traditional Chinese character,
even though Hong Kong has become an integral part of the PRC after 1997. Both Chinese
and English are the official languages in Hong Kong (Article 9 of BL). By contrast,
Putonghua (also known as Mandarin) is the commonly-spoken and sole official language in
mainland China, and written Chinese is simplified Chinese character. In education, unlike
mainland China where Putonghua is the medium of instruction in both local middle (also
referred to as secondary) schools and higher educational institutes, Hong Kong adopts
English as the main medium of instruction in a large number of local secondary schools and
most of tertiary institutes. Since mainland Chinese students need to obtain a student visa /
entry permit issued by the Hong Kong Immigration Department in order to pursue tertiary-
level study in Hong Kong, they are regarded as non-local students and pay a much higher
tuition fees for the government-funded programmes, but the same fees as their local

counterparts for the self-financed programmes. As regard to pace of life, Hong Kong was
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ranked 10th whereas China was ranked 23rd out of 31 countries and territories (Levine &
Norenzayan, 1999), indicating that Hong Kong has a faster pace of life than does China.
Explicating the relationship between economic factors and the pace of life, Hoch’s (1976)
theory suggests that growing population of economic cities bid up the cost of living such as
higher rent or transport costs. Under these economic pressures, “‘economizing on time
becomes more urgent, and life becomes more hurried” (Hoch, 1976, p. 857). Corroborating
Hoch’s (1976) theory, Levine and Norenzayan (1999) confirmed that places with more vital
economies were faster in terms of pace of life. As Hong Kong is a global financial hub
ranked fourth in the Global Financial Centres Index nineteenth edition (Z/Yen Group
Limited, 2016) and the world’s most competitive economic entity ranked first in IMD World
Competitiveness Yearbook 2016 (IMD World Competitiveness Center, 2016), residents “are
posited to work within a tight schedule to keep pace with economic development”, resulting

in faster pace of life in Hong Kong (Cheung & Chow, 1999, p. 375).

Considering the above differences between mainland China and Hong Kong, it is conceivable
that when mainland Chinese students come to Hong Kong to study, considerable adjustments

in their academic study and daily living are required.

2.5 Stressors encountered by mainland Chinese students in Hong Kong

Although there are a raft of research studies related to adjustment issues of mainland Chinese
students pursuing their overseas education, few concern such issues of these students in Hong
Kong. Based on 11 focus-group interviews of total 54 mainland Chinese students pursuing
undergraduate and postgraduate studies in four local universities and staying in Hong Kong
from 1 month to 4 years, Yu & Zhang (2016) found that linguistic adaptation, social network,

perceived discrimination, and different political ideologies were their most significant

52


https://en.wikipedia.org/wiki/Global_Financial_Centres_Index
http://www.zyen.com/
http://www.zyen.com/

adjustment problems and difficulties. In a study adopting both quantitative and qualitative
methods and including 312 mainland Chinese students from 7 government-funded
universities in Hong Kong studying at various academic levels ranging from sub-degree to
doctoral, Cheung (2013) revealed four challenges faced by these students, namely, language
adjustment, academic adjustment, socio-cultural adjustment, and financial adjustment. Pan,
Yue, and Chan (2010) investigated vital factors of acculturative hassles encountered by 400
mainland Chinese postgraduate students in 6 government-funded universities in Hong Kong,
and identified four similar vital factors: language deficiency, academic work, cultural
difference, and social interaction. In a qualitative study of 15 mainland Chinese
undergraduate students’ adjustment to living and studying in a local government-funded
university, Xie (2009) found four categories of their challenges: financial burdens, language
barriers, teaching/learning differences, and cultural barriers. In light of these limited research
in Hong Kong, the major difficulties (i.e., stressors) facing many mainland Chinese students
may be: language stressor, academic stressor, socio-cultural stressor, and financial stressor as

well as perceived discrimination and different political ideologies.

2.5.1 Language stressor

To be accepted by Hong Kong’s universities and tertiary-level learning institutions, all
international students, including mainland Chinese students, from non-English speaking
countries or regions must attain an acceptable score in English proficiency tests such as the
Test of English as a Foreign Language (“TOEFL”) or the International English Language
Testing System (“ILETS”) when applying for admission. Many mainland Chinese students
in Hong Kong still perceive their command of English to be not good enough to navigate
their studies and everyday life, in particular listening and speaking, probably because they

lack an English language environment to practise English in mainland China, where English,
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being learnt as a second language by most students, is only used in English classes and all
other disciplines are taught in Chinese (Pan, Yue, & Chan, 2010; Yu & Zhang, 2016). By
contrast, English is the main medium of instruction in most Hong Kong’s universities and
tertiary learning institutions (Cheung, 2013), and students need to acquire most disciplinary
knowledge via English, such as attending class lectures in English, reading textbooks and
materials in English, and turning in assignments and theses in English (Yu & Zhang, 2016).
Moreover, since Hong Kong’s universities and tertiary learning institutions take on academic
talents around the globe, adjusting to different English accents could pose an additional

challenge to mainland Chinese students (Cheung, 2013).

In everyday life, Cantonese is the lingua franca among Hong Kong residents. Although
Cantonese and Putonghua are Chinese languages, they are quite different from one another in
terms of pronunciation, intonation, and expression when spoken (Xie, 2009). In terms of
written Chinese, traditional Chinese characters are used in Hong Kong, as opposed to
simplified Chinese characters in mainland China (Xie, 2009). Mainland Chinese students
from non-Cantonese speaking regions may be hindered from engaging in university student
communities because of the low-level proficiency in Cantonese language (Min & Chau,
2012). As Hong Kong is a multilingual and multicultural society, other Chinese dialects and
foreign languages have an impact on Cantonese language used there (Wu, 2006). Even for
mainland Chinese students coming from Cantonese speaking regions have to adapt to Hong
Kong’s Cantonese environment owing to some differences in lexicon, linguistic style, and

pronunciation (Yu & Zhang, 2016).

2.5.2 Academic stressor
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Strong motivation for academic achievement is commonplace in Chinese families and
culture, since success in higher education is considered important and advantageous for their
self-fulfillment and career advancement (Zeng, 2006). These high academic aspirations and
achievement motivation for their studies become a source of academic stress for mainland
Chinese students (Pan, 2008). In Pan (2008)’s research on acculturation and resilience of
mainland Chinese postgraduate students in Hong Kong, academic stress is the most important

risk factor for their emotional well-being.

English language as the medium of instruction, and teaching and learning styles are two main
factors influencing academic adjustment of mainland Chinese students in Hong Kong
(Cheung, 2013). The findings of Cheung (2013)’s study reveal that they were comfortable
with their listening and reading skills in English, but thought that their speaking and writing
skills in English were far from satisfactory. This could attribute to the fact that in mainland
China, all course materials, learning instructions, and assignments are in Chinese (Cheung,
2013)—a Chinese teaching and learning environment. That is why it takes time for them to
adjust to Hong Kong’s all English teaching and learning environment. In Cheung (2013)’s
study, a majority of mainland Chinese students were satisfied with the Hong Kong’s student-
centered teaching and learning styles, which follow the Western educational practice to train
students to learn how to learn and encourage them to express their own views by various
means such as studying case studies, doing class presentations, and engaging in small group
discussion, as opposed to mainland China’s teacher-centered teaching and learning styles,
which highly value the virtue of classroom harmony and the role of a teacher to pass
knowledge on to students who are supposed to be silent and passive learners in class (Pan,
2008; Zeng, 2006). Nonetheless, some students, in particular the newcomers, had a growing

level of unease in group discussions and presentations (Cheung, 2013), due to their getting
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accustomed to teacher-centered teaching and learning styles in mainland China and/or limited
proficiency in oral English. Wang and Shan (2006)’s qualitative study of 10 mainland
Chinese postgraduate students pursuing their master’s level studies in Australia found that
most of the mainland Chinese students preferred having precise answer from teachers to
participating in laborious research or group discussion to get the answer. In Xie (2009)’s
qualitative research on the living and learning experiences of 15 mainland Chinese students
pursuing undergraduate studies at a university in Hong Kong, participants encountered five
academic difficulties: study stress, different learning styles, difficulty with English,
cooperative skills, and different teaching style. Study stress came from heavy study load, and
risk of being expelled for poor grade point average. With respect to different learning styles,
students in Hong Kong need to be more independent and take more initiative in learning, say
managing their own time, choosing their own courses, and engaging in self-learning; by
contrast, in mainland China, “learning is heavily structured and the teacher instructs the
student to a greater extent” (Xie, 2009, pp. 110-111). Difficulty with English refers to
adjusting to the learning environment with English as the medium of instruction in Hong
Kong, as opposed to mainland China where the medium of instruction is Chinese.
Cooperative skills could be a challenge to mainland Chinese students since they did not need
to do much team work in their prior study before coming to Hong Kong, where learning at
universities puts great emphasis on team work and group projects. Concerning different
teaching style, students in Hong Kong are expected to engage in wide reading to review and
reflect on course materials, while in mainland China, reading the textbook of a course is

usually good enough.

2.5.3 Socio-cultural stressor

Although Hong Kong is now part of PRC, Hong Kong was once a British colony for more
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than 150 years and western culture has a profound influence on Hong Kong society. Given
that over 90 per cent of Hong Kong population is ethnic Chinese (Census and Statistics
Department, 2012), Hong Kong is a melting pot of oriental and western cultures. Mainland
Chinese students need to adjust themselves by learning how to behave and what to expect in
this unique cultural and value system which differs from their own (Pan, Yue, & Chan,
2010). Severing their direct connections with families, relatives, and friends in mainland
China, adjusting their lifestyle as well as setting up a new social network in an unacquainted
milieu from scratch could pose a big challenge for many mainland Chinese students (Pan,

Yue, & Chan, 2010).

In their qualitative study of 54 mainland Chinese students, Yu and Zhang (2016) found that
most of them experienced social isolation during their sojourns in Hong Kong, and tended to
stay with other mainland Chinese students in and after class. In addition to putting academic
results first and heavy school workload, language barrier may hinter mainland Chinese
students in participating in local students’ activities because their Cantonese may not be good
enough (Cheung, 2013; Xie, 2009). However, proficiency in Cantonese may not be a
sufficient condition to ensure a smooth transition (Gu, 2011). The findings in Cheung
(2013)’s study showed that most of respondents said that “one of the main reasons why they
did not mingle with local students was cultural differences” (p. 231). Even mainland Chinese
students coming from Cantonese-speaking provinces who could speak fluent Cantonese and
basically have no big language barrier, mingling with local students still poses a problem to
them because of their different upbringings (Cheung, 2013; Xie, 2009; Yu & Zhang, 2016)
and unfamiliarity of Hong Kong’s values, norms, popular terms, and jokes (Cheung, 2013;
Gu, 2011). As such, different cultural values and conflict may have a greater effect than

language barrier on their social interaction with locals (Cheung, 2013; Yu & Zhang, 2016).
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For example, when interacting with local students, mainland Chinese counterparts always
shied away from expressing political views on controversial issues such as Tibet, Taiwan,
and the June 4 Tiananmen Square incident to avoid conflict (Cheung, 2013). In a study on
the worldviews of Chinese students from mainland China, Taiwan, and Hong Kong pursuing
their studies in the United States, Chinese students from mainland China and Taiwan were
more “pragmatic, doing-oriented, and goal-oriented” (Kwan, Sodowsky, & Ihle, 1994, p.
195), while the counterparts from Hong Kong exhibited to be more “acceptance to self,
others, and nature” (Kwan, Sodowsky, & Ihle, 1994, p. 192). To account for such different
worldviews, Kwan, Sodowsky, and lhle (1994) explained that “the students from Hong Kong
may have had a different worldview preference than students from [m]ainland China and
Taiwan because of their British colonization experiences and their consequent
accommodating attitude towards the co-existence of diverse cultures” (p. 195). According to
Yu and Zhang (2016), no fixed class system in Hong Kong universities may also contribute
to the mainland Chinese students’ experiencing social isolation. Unlike universities on the
mainland China in which students are allocated to a fixed class so that they interact with a
fixed group of classmates throughout their course of studies, Hong Kong universities adopt a
credit-based system in which students are free to take any elective courses they wish to meet
their personal interests and study schedules as well as academic requirements (Yu & Zhang,
2016). In other words, students in Hong Kong universities are required to be independent
and responsible for their own learning process as well as manage their time effectively, such
as deciding how many courses to be taken in a semester and designing their own time-table
(Xie, 2009). Therefore, students do not always stay with the same group of classmates at
universities to develop a deeper friendship with each other (Yu & Zhang, 2016). To cope
with these problems, many mainland Chinese students seek out friendship and support from

participating in students’ organizations and activities organized by mainland Chinese students
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(Cheung, 2013; Yu & Zhang, 2016). Playing a vital role in facilitating their adjustments to
their study and living experiences in Hong Kong, these organizations and activities not only
provide a sense of familiarity, but also a sense of connection (Cheung, 2013). However, this,
in turn, reduces their interaction with local students further, resulting in limited social
experiences. In a study of mainland Chinese students’ resilience, i.e., ability to sustain
adjustment and withstand stress, in Hong Kong, Cheung and Yue (2013) found that these
students’ connectedness with Hongkongers produced “a significant positive effect on
resilience and a significant negative effect on depressed mood” (p. 785). Citing evidence
from previous overseas studies on international students, Cheung (2013) mentioned that
“international students who interacted less with host nationals had more adjustment issues
and were less satisfied with life in general” (p. 225). Similarly, Pan, Yue, and Chan (2010)
cited from various psychological studies and revealed that “a lack of social contacts within
the host society was found to be related to a decline of emotional well-being and health
problems such as anxiety, depression, somatic symptoms, and paranoia, and highly correlated

with psychological distress” (p. 166).

Other living issues faced by mainland Chinese students in Hong Kong such as hot and humid
climate, food being mild tasting and having few vegetables, high cost of living, cramped
housing, learning to be independent and self-disciplined, managing time effectively,
homesickness, and loneliness also make their lives stressful (Chen, 2014, July 31; Chen,
2014, August 19; Kao & But, 2013, February 5; Kell & Vogl, 2012; Xie, 2009). Although
some of these may seem to be trivial, they can take up much of the mainland Chinese

students’ time and effort to adjust (Steele, 2008).
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2.5.4 Financial stressor

In Cheung (2013)’s study to examine adjustment challenges of mainland Chinese students in
Hong Kong, finance is one of four challenges faced by them. Their concerns lie in high
living expenses and tuition costs; many of them thought that landing a part-time job not only
helped ease some of their financial burden, but also assisted them to integrate better into
Hong Kong society (Cheung, 2013). Although they can work on campus for not more than
20 hours per week or off campus without any limit in relation to working hours and location
during the summer months (Immigration Department, 2015, December 11), getting a part-
time job on or off-campus is not easy for them at all because of “language and cultural
differences” (Cheung, 2013, pp. 232-233). A noteworthy point in Cheung (2013)’s study is
that mainland Chinese postgraduate and undergraduate students in Hong Kong have a marked
difference of opinion about finance. In general, finance is a not big problem for postgraduate
students as opposed to undergraduate counterparts. The reason was that most postgraduate
students doing research-based degree programs could obtain full scholarship and some
stipends to make them live comfortably when studying in Hong Kong, whereas most
undergraduate students did not receive any scholarship, and did pay a comparatively much
higher non-local tuition fee and meet daily expenses on their own. Similar findings are
corroborated by the studies of Xie (2009) as well as Pan, Yue, and Chan (2010). In Xie
(2009)’s study on mainland Chinese undergraduate students in a government-funded
university in Hong Kong, a common complaint among self-financed students was that they
needed to keep a close eye on their expenses due to high cost of living (Kao & But, 2013,
February 5). Although financial stressor is not that big of a problem to the scholarship
holders, they faced an additional academic stress to attain a high grade point average in their
undergraduate studies such as 3.5 for the maintenance of their scholarships in the following

year (Xie, 2009). Pan, Yue, and Chan (2010) dismissed financial difficulty as a stressor for
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mainland Chinese research postgraduate students because all the government-funded
universities in Hong Kong offer them scholarships and/or stipends, which meet their tuition
fees and living expenses, in the course of their studies. In a more recent qualitative study on
exploring the stressors encountered by mainland Chinese undergraduate and postgraduate
students in Hong Kong, the findings even made no mention of financial stress as one of
primary or secondary stressors at all (Yu & Zhang, 2016). Owing to the rapid economic
development in PRC in the past 25 years, there has been a tremendous growth of middle-class
and wealthy families who can afford to send their children to study outside mainland China
(Cheung, 2013; Li, 2010; Li & Bray, 2007). Financial concern may be no longer a major

stressor for these affluent mainland Chinese students (Bai, 2016; Cheung, 2013; Xie, 2009).

2.5.5 Perceived discrimination

In the qualitative study by Yu and Zhang (2016), it was revealed that many newly arrived
mainland Chinese student participants perceived to be treated differently by the locals outside
the campus, because when mainland Chinese student participants spoke Mandarin or heavily
accented Cantonese, the locals would adopt an unfriendly attitude. Yu and Zhang (2016)
opined that owing to the absence of feedback from the locals, a solid conclusion that
mainland Chinese students are really discriminated against was hard to drawn. Some of the
mainland Chinese student participants attributed such perceived discrimination to the
influence by featured articles from local newspapers and television programmes, which are
claimed to intensify the tension between mainland Chinese and locals (Yang, 2013, May 29;
Yu & Zhang, 2016) for reporting that newly arrived immigrants from mainland China who
felt discriminated against in their daily lives (Zhao, 2015, June 3) due to their accented
Cantonese, physical appearance, female status, immigrant status, and lower socioeconomic

status are perceived to be uncultured and ill-mannered (Chen, 2014, December 16; Chou,
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2012; Mo, Mak, & Kwan, 2006; Wu & Mak, 2011). In Xie (2009)’s qualitative study of the
adjustment issues faced by mainland Chinese undergraduate students in Hong Kong, only 4
participants felt discriminated against by university staff and local students, whereas 9

participants disagreed and did not have such feeling.

By contrast, in the study of Pan, Yue, and Chan (2010), perceived discrimination was not
found to be a stressor for the mainland Chinese research postgraduate students in Hong Kong.
Pan, Yue, and Chan (2010) explained that “[s]ince 1997, frequent communication and mutual
understanding have been increasing between Hong Kong and mainland China. In fact, most
mainland migrants experience positive attitudes rather than discrimination from the local
people in Hong Kong” (p. 173). Similarly, Cheung (2013) did not find perceived
discrimination among mainland Chinese undergraduate and postgraduate students to be one
of the four key adjustment stressors in Hong Kong, even though discrimination was included
in the questionnaire as one of the reasons why mainland Chinese students did not mingle with
local Hong Kong students. These findings of Pan, Yue, and Chan (2010) as well as Cheung
(2013) echoes Kell and Vogl (2012)’s qualitative analysis of the experiences of international
students in Hong Kong. A mainland Chinese student appreciated the acts of kindness of

locals for walking with that student to locate bus stop (Kell & Vogl, 2012).

2.5.6 Different political ideologies

As a capitalist society rather than a socialist or communist enclave, Hong Kong has been
struggling to straighten out the deep-seated mainland “China factor” for many decades (Ma,
2015, p. 39). Soon after Japan surrendered in World War Il, civil war broke out in mainland
China and the CCP eventually seized power, leading to a substantially large influx of

refugees coming to Hong Kong to flee from the Communist rule in the 1950s (Mark, 2007).
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Inspired by a protest statement issued by the Chinese Ministry of Foreign Affairs on 15 May
1967 to the British Chargé de Affaires in Beijing, anti-British demonstrations in Beijing and

Guangzhou, and editorials in the People’s Daily (A [ H %, Renmin Ribao), the communist-

dominated Federation of Trade Unions and other local communists in Hong Kong turned a
labor dispute into a territory-wide campaign against British colonial rule in 1967, resulting in
bloody riots, demonstrations, strikes, violent clashes with Hong Kong police, bomb
explosions, and heavy casualties (51 killed and 848 wounded) (Yep, 2012). In 1989, the
suppression of student movement to protest governmental corruption and nepotism, and to
demand democratization in Tiananmen Square in the PRC (Bowie, 1990) precipitated many
Hong Kong people to emigrate to foreign countries to avoid any form of governance under
the PRC’s sovereignty (Kwong, 2016b). To counter brain drain and induce key Hong Kong
residents to remain and work in Hong Kong, the United Kingdom (“UK”) granted 50,000
heads of households and their families (up to 225,000 people) the right of abode in the UK
without leaving Hong Kong to meet residency requirements of UK citizenship (Goldammer,

1995), under the British Nationality (Hong Kong) Act 1990.

In the early post-1997 period, fear about mainland “China factor” subsided since the PRC
government exercised little ostensible intervention in Hong Kong’s social and economic
policy making (Ma, 2015, p. 43). However, in 2003, six years after Hong Kong’s return to
the PRC in 1997, half a million of Hong Kong people marched and protested against
perceived post-1997 governing ills and the proposal on enacting laws on national security
under the Article 23 of the BL, for dissatisfaction about poor economy and pandemic control
as well as fear of eroding individual rights and freedom of expression (Kwong, 2016b; Ma,
2012). To ease the concern for governance crisis and instability in Hong Kong, the PRC

government in 2003 introduced Individual Visit Scheme to salvage Hong Kong’s ailing
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economy right after Severe Acute Respiratory Syndrome; and the Closer Economic
Partnership Arrangement to prop up Hong Kong’s economy and facilitate China-Hong Kong
integration (Kwong, 2016b; Ma, 2012; Legislative Council Secretariat, 2014, May 7; Tourism
Commission, 2016, August 29). Though such tourism economy and further mainland China-
Hong Kong integration brought Hong Kong’s economy back to life, they had serious
repercussions on conflicts and hostility between Hong Kong and mainland China, leading to a
new stage of anti-mainland-China sentiments (Ma, 2012). A surge of mainland Chinese
visitors to Hong Kong impacted the livelihood of Hong Kong people (Prendergast, Lam, &
Ki, 2016). Property prices, rents, and prices of consumer goods shot up, in line with the
economic law of demand and supply in a capitalist society like Hong Kong (Lee, 2014, April
28; Liu, 2014, January 15). On the other hand, in the 20 years since implementing the “One
Country and Two Systems” policy in 1997, the progress towards democracy in Hong Kong
has more or less remained stagnant (Kwong, 2016a), such as no election of its chief executive
by universal suffrage, and no direct election of all Legislative Councillors in Legislative
Council contrary to what stipulates in the Articles 45 and 68 in the BL respectively. Being
sceptical about increased economic and social ties with mainland China, many Hong Kong
people worried that such dependence on mainland China’s economy enabled the PRC
government to wield greater political influence over Hong Kong’s economic, social and
political affairs, resulting in the loss of local identity (Kwong, 2016b; Ma, 2012). The
contradictions inherent in, the concept and practice of the “One Country, Two Systems”
policy, especially the conflict among the ideologies of CCP-led socialist political system in
mainland China; the aspirations towards Western-style liberal democracy on the part of “pan-
democrats” and their followers in Hong Kong (Chen, 2016); and the objectives of localism in
Hong Kong to uphold the will of Hong Kong people to reclaim their own destiny, to reject the

CCP’s authoritarian rule, and to reclaim unique local cultural identities as different from
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mainland China (Chen & Szeto, 2015), coupled with livelihood issues brought about by a
large influx of mainland Chinese tourists and perceived ill-governance of the Hong Kong
government, sparked a series of high-impact public protests, including “Anti-Express Rail
Link” in 2010, “Anti-National Education Campaign” in 2012, “Umbrella Movement” in
2014, “Anti-parallel Trading Protests” in 2015, and “Mongkok Riot” in 2016 (Kwong,
2016b). In brief, a strong sense of resistance and hostility against mainland Chinese visitors
and the PRC government led to an increasingly strong anti-mainland China sentiment

(Kwong, 2016a).

Although the main purpose of mainland Chinese students in Hong Kong is to pursue their
studies, they are not living in a bubble, and are aware of the local current affairs from various
media to say the least. With their upbringing in an authoritarian socialist regime with a
strong emphasis on unified political ideology and tight control on information circulation,
media and Internet access, the newly-arrived mainland Chinese students may find it difficult
to understand the liberal political scenes in Hong Kong, where is a melting pot of
diametrically opposite points of view (Ye, 2016, November 12; Yu & Zhang, 2016). To cope
with strong anti-mainland China sentiment, some mainland Chinese students constructed
concurrent identities of a “free” self that was spatially mobile and ideologically unconfined,
and an “elite” self that was among the winners of global competition, to justify their much-
challenged legitimacy of pursuing their studies in Hong Kong and often-questioned decision
to give up attending top mainland Chinese universities (Xu, 2015b, pp. 15, 39). During face-
to-face conversations with their Hong Kong counterparts, many mainland Chinese students
deliberately tried not to touch on controversial social and political matters to avoid
unnecessary conflicts (Cheung, 2013; Peng, 2016; Yu & Zhang, 2016). In on-line social

media such as Facebook or WhatsApp, most of these sojourn students would tend to remain
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silent or disregard the anti-mainland China discourses, even if they disagreed with or felt
annoyed at such discourses (Peng, 2016). Nevertheless, taking an eclectic approach to
various stances or opinions should be conducive to their adaptation to the more liberal
environment in Hong Kong (Yu & Zhang, 2016). “That is, they need to take consideration of
the perspectives of locals and respect differences, so that gradually a common ground can be

created between the two groups” (Yu & Zhang, 2016, p. 13).

2.6 Conceptual framework

As mentioned in section 2.2, there are many definitions of stress. Under stimulus-based
category, stress can be defined as either a situational stimulus or life events impinging on a
person, whereas under response-based category, stress can be defined as a person’s
psychological or physiological response to stressfully situational stimuli. Another group of
definitions of stress is psychological category, one of which is Lazarus and Folkman’s (1984)
transactional model of stress and coping, an often cited and widely used stress model; in such
model, stress was defined as “a particular relationship between the person and the
environment that is appraised by the person as taxing or exceeding his or her resources and
endangering his or her well-being” (p. 19). In this study, the above Lazarus and Folkman’s
(1984) definition is adopted, because this definition recognizes that stress is the product of
the person’s subjective perception of imbalance between environment’s objective demands
on him/her and his/her coping resources. Also, this definition of stress overcome the
common weakness of stimulus-based and response-based categories of stress definitions,
which treat an individual like a machine to objectively convert the environmental stimulus
into biological / psychological response, and largely ignore the individual differences toward
the stimulus as well as the interactions between the individual and his/her various

environments.
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In this study, stress is conceptualized to cover both stressors and responses to stressors, which
are process components of stress, since stress is a process of interaction between stressors
(i.e., events or transactions between the person and the environment), cognitive appraisal and
coping, outcome, and emotions. Therefore, items in survey can be stressors or responses to
stressors. The stressors are the ones being appraised (i.e., perceived) to be either harmful,

threatening, or challenging by the concerned individual.

The concept of “acculturative” in the term “acculturative stress” comes from acculturation.
Acculturative stress is the stress resulting from the process of acculturation. From a
psychological perspective, acculturation refers to the process by which an individual
experiences cultural changes across various life domains such as language, ethnic
identification, and affective expression arising from continuous contact with another culture.
In other words, acculturative stress is a process of interaction between acculturative stressors,
cognitive appraisal and coping, outcome, and emotions. Hence, acculturative stress is a
stress reaction in response to acculturative stressors that come up during acculturation. That
is, acculturative stress is a physiological and psychological state brought about by
acculturative stressors rooted in the process of acculturation (Berry, Kim, Minde, & Mok,
1987). These acculturative stressors are culture-specific, encompassing social, familial, and
environmental stressors as well as perceived difficulties across various culture-specific life
domains such as language, education, work, and intercultural interactions. There are times

and situations in which the cultural changes can be stressful to an acculturating individual.

Nevertheless, as shown in Figure 2.7 below, acculturation does not necessarily result in

negative emotions, i.e., negative stress reactions; for instance, rising to a challenge may give

67



a sojourner’s personal satisfaction. Many factors moderate the level of acculturative stress
such as cultural distance between home and host countries, social support, length of stay in
host country, etc. For example, the more social and family support, the lower a sojourner’s

level of acculturative stress in host country.

As shown in Figure 2.7 below, a proposed conceptual/theoretical framework was constructed
based on Lazarus and Folkman’s (1984) transactional model of stress, coping, and adaptation,
and Berry’s (1997) model of acculturative stress, and Lazarus’s (1999) revised transactional
model of stress and coping.

Negative Emotions

- |

Acculturative — Appraisal: . Coping Outcome: || Positive Emotions or
Stressors | harm, ; | Favorable/Unfavorable Negative Emotions
‘ threat,
challenge

Moderating Factors, e.g.,

¢ Demographics of the sojourner
o Social support
¢ Duration

Figure 2.7. A conceptual framework of acculturative stress.

This framework in Figure 2.7 illustrates that during acculturation process, a sojourner
encountering acculturative stressors will appraise whether they will bring harm, threat or
challenge to him/her. Based on the appraisal results, appropriate coping strategy will be
employed to address the stressors, resulting in favourable/unfavourable outcomes which
bring about his/her positive/negative emotions. The negative emotions will then be fed back

into the acculturation process for his/her further appraisal, i.e., reappraisal. This appraisal-
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coping-negative emotion-reappraisal process repeats itself, thus producing the conditions of
acculturative stress. Moderating factors, such as age, duration of stay, and social support, can
affect the sojourner’s acculturation process, which in turn impacts his/her level of

acculturative stress.

The above framework represents the process model of acculturative stress and underpins this
research study. Acculturative stress is a process of interaction between acculturative
stressor(s), cognitive appraisal and coping, outcome, and emotions. In this way,
acculturative stress is a stress reaction in response to acculturative stressors that come up in

the experience of acculturation.

Acculturative stressors in Figure 2.7 could be cross-cultural adjustment problems or
difficulties (Lazarus, 1984; Lazarus & Folkman, 1984; Pan, Yue, & Chan, 2010). Many
acculturation studies have identified some acculturative stressors experienced by international
students in host countries in domains such as language, academic, sociocultural, and financial
issues (e.g., Cheung, 2013; Smith & Khawaja, 2011). Upon encountering acculturative
stressors, the sojourner appraises the relevance and significance of that encounter to him/her,
i.e., how the sojourner gives meaning to the stressors. When the acculturative stressors are
appraised to be problematic (i.e., harm, threat, or challenge) because of its relevance and
significance (i.e., person-environment relationship), coping process will be initiated to tackle
these stressors by way of problem-focused, emotion-focused, avoidance-oriented, or
meaning-focused coping (Folkman, 2008; Lazarus, 1999; Lazarus & Folkman, 1984; Berry,
1997). If a sojourner can cope with the stressors through various coping resources, positive
emotion will end up; otherwise, negative emotion (i.e., distress) will result. Like those in

Berry’s (1997) model of acculturative stress, moderating factors such as demographic factors
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and social support can affect the level of acculturative stress experienced by the sojourner

through influencing the relationship between the events.

2.7 Existent scales for measuring acculturative stress of international students

As shown in sections 2.4 and 2.5 above, mainland Chinese students in Hong Kong are
vulnerable to acculturative stress. To assist these students to rise to the challenge and identify
their stressors, an initial move is to construct a culturally suitable assessment instrument to
gauge their levels of stress. As indicated in Appendix 2, there are five scales of acculturative
stress relevant to international students, especially mainland Chinese students. The

following section will discuss them.

2.7.1 Acculturative Stress Scale for International Students (ASSIS)

Developed by Sandhu and Asrabadi (1994) (see Appendix 3), ASSIS is the earliest and most
popular scale among the five scales. ASSIS consists of 36 items on 7 factors, which are
perceived discrimination (8 items), homesickness (4 items), perceived hate/rejection (5
items), fear (4 items), stress due to change/culture shock (3 items), guilt (2 items), and non-
specific/miscellaneous (10 items). All statements of ASSIS were randomly presented. The
response format is based on 5-point Likert scale ranging from 1 as strongly disagree to 5 as
strongly agree with 3 as not sure. The higher score on an item, the higher acculturative stress
perceived by the respondent. The total score ranged from 36 to 180. ASSIS demonstrated a
very high measure of reliability: The internal consistency, i.e., the Cronbach’s alpha
coefficient, of the 36 items was .95 and the Guttman split-half statistic was .97 with .94 as the
correlation between halves (Sandhu & Asrabadi, 1998). The mean score and standard
deviation of ASSIS were 66.32 and 21.16 respectively; a score higher than 109, i.e., 2

standard deviations from the mean score, was considered a cutoff point for counseling and
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psychological intervention (Sandhu & Asrabadi, 1998). Sandhu and Asrabadi (1998)
suggested that ASSIS should be served as a screening, rather than clinical, tool since

identification of psychiatric symptomatology needs much more meticulous evaluation.

According to the article published by Sandhu and Asrabadi in 1998, 29 studies were using
ASSIS at that moment. Nevertheless, based on the literature search from electronic databases
of Scopus and Web of Science as at 18 January 2017 using ‘Acculturative stress scale for
international students’ as search keyword (see Appendix 4), a handful of 6 peer-reviewed
journal articles have reported to adopt ASSIS to assess the acculturative stress of
international students since 1994. Only one of these 6 articles focused on measuring the
level of perceived acculturative stress of Chinese overseas students (from mainland China,
Hong Kong or Taiwan) who were enrolled in a Bachelor of Nursing programme in an
Australian context, reporting a high internal consistency reliability of the ASSIS with a
Cronbach’s alpha coefficient of .95 (He, Lopez, & Leigh, 2012). Four other articles covered
the use of ASSIS to gauge acculturative stress of international students with different
nationalities sojourning in Germany, China, and the United States. One other article studied
the stress and health-related quality of life of Nepalese students pursuing their studies in
South Korea. In Akhtar and Kroner-Herwig (2015)’s study of international students in
Germany, a modified version of ASSIS with 41 items (2 original items being deleted and 7
newly-added items) instead of 36 items was constructed and had a high Cronbach’s alpha
coefficient of .95. Results of the study revealed that homesickness, non-specific concerns,
and culture shock were the top three stressors whereas guilt and fear were the least two
stressors (Akhtar & Kroner-Herwig, 2015, p. 808). Based on the same set of data, the two
articles studying acculturative stress of international students in mainland China found that

ASSIS also attained a high Cronbach’s alpha coefficient of .93 (Liu, Chen, Li, Yu, Wang, &
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Yan, 2016; Yu, Chen, Li, Liu, Jacques-Tiura, & Yan, 2014). The items of ASSIS remained
the same, but the factors grouping these items were different, as opposed to those in the
original ASSIS of Sandhu and Asrabadi (1994). In Bhandari (2012)’s study of Napalese
students in South Korea, the findings showed that they experienced substantial amount of
perceived acculturative stress, which was negatively related with their the health related
quality of life. The Cronbach’s alpha coefficient for ASSIS was .9, an indicator of a high
level of reliability. In Chavajay and Skowronek (2008)’s study of international students in a
university in the United States, the Cronbach’s alpha coefficient of ASSIS with a value of .91
was also very high. All the above empirical studies showed that ASSIS was a reliable scale
of acculturative stress for international students in various countries, though it was developed

in the United States context.

Nevertheless, the obvious drawback of ASSIS is that the instrument is an English one. The
items of ASSIS could be misunderstood by mainland Chinese students owing to their
probably different interpretations of English words. Although the main purpose of most
international students to go overseas is to further their studies, academic stressors being one
of the common challenges to international students in literature (e.g., Cheung, 2013) were
excluded from ASSIS. ASSIS also lacks items arising from stresses in host countries such as
finance (e.g., Cheung, 2013), accommodation, and weather. Accommodation is a common
problem to many Hong Kong residents, let alone international students. The weather in Hong
Kong is very hot and humid in summer; students coming from the northern China may find it
hard to adapt. Furthermore, ASSIS treats international undergraduate and postgraduate
students as an entire group in the target respondents. Hence, within-group differences

between these two groups of international students are neglected.
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2.7.2 Index of Life Stress (ILS)

Unlike ASSIS, ILS (see Appendix 5) was designed for the Asian international students, rather
than general international students. Although Yang and Clum (1995) did not mention the
educational level of the target respondents, it is highly likely that the target respondents are
Asian undergraduate students in the United States because the original respondents of ILS
were students in the Introductory Psychology course. ILS consisted of 31 statements under 5
factors: (1) concern about finance and desire to stay in the U.S., (2) language difficulties, (3)
interpersonal stress, (4) stress from new culture and desire to return to one’s own country,
and (5) academic pressure. The response format is based on a 4-point Likert scale ranging
from O (never) to 3 (often). The higher the total score, the higher the level of life stress. The
sample for validating the ILS was a group of 101 international students born in Asia and
studying at a Southeastern university in the United States. Based on the Kuder—Richardson
Formula 20 (“KR-207), the internal consistency estimate of the ILS was reported to be .86 (n
=101). Moreover, 20 participants of the total sample were randomly chosen to complete ILS
one month later to examine its test-retest reliability to ensure its stability. These 20
participants returned and completed the ILS again. The test-retest reliability of the ILS within
one-month interval was found to be .87 (n = 20), indicating a good reliability and stability.
The concurrent validity of the ILS was r(100) = -.46, p <.0001, measured by the correlation
between the ILS and the Life Experience Survey (“LES”; Sarason, Johnson, & Siegel, 1978)
which is a 57-item self-report measure of life stress of the general population. The
incremental validity of ILS was examined by conducting hierarchical regression to confirm
that the ILS added significantly to the prediction of depression and hopelessness beyond that
provided by the LES. The construct validity in the ILS was investigated by way of factor

analyses to ascertain 5 factors, i.e., the abovementioned 5 areas of stress. All these

73



satisfactory psychometric properties apparently revealed that the ILS might be a valid

measure of acculturative stress for Asian international students in the United States.

Nonetheless, based on literature search from electronic databases of Scopus and Web of
Science as at 5 February 2017 using “Index of Life Stress” as search keyword, no other
further study has been conducted to empirically examine the validity and reliability of ILS on
international students since its inception in 1995. Like ASSIS, ILS was developed in the
United States context and was an English instrument, which might create language and
validity problems, because the participants in the study were Asian international students
whose mother tongues were not English. In addition, the Asian international students were
treated as an entire group, rather than mainland Chinese students only; within-group
differences among Asian international students were not addressed. Also, the criterion
measures of adjustment in the study, such as Zung’s Depression Scale (Zung, 1965), Beck
Hopelessness Scale (Beck, Weissman, Lester, & Trexler, 1974), and Modified Scale for
Suicide Ideation (Miller, Norman, Bishop, & Dow, 1986), were not normed on Asian
international students, and the correlations between ILS and these criterion measures of
adjustment were .21 to .41, low to moderate though statistically significant with p < .05
(Yang & Clum, 1995). Moreover, ILS does not differentiate acculturative stress from general
stress, and assesses the level of stress experienced by Asian international students as a whole.
The authors suggested that language difficulties resulted in the observed differences between
their sample and normative data on American college samples could be more likely attributed
to the acculturative stress which Asian international students combated on top of everyday
life stress shared by American domestic students. However, no normative data of American
college students were available from the authors, and no statistical test were conducted to

investigate whether the observed differences were statistically significant; as a result, the ILS
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may not be an appropriate instrument to measure acculturative stress of Asian international
students in the United States (Bai, 2012). It is also doubtful whether ILS is suitable for

measuring acculturative stress of mainland Chinese undergraduate students in Hong Kong.

2.7.3 Acculturative Hassles Scale for Chinese Students (AHSCS)

Developed by Pan, Yue, and Chan (2010) (see Appendix 6) in Hong Kong context, AHSCS
is a 17-item Chinese, rather than English, scale with four factors: language deficiency,
academic work, cultural difference, and social interaction. Pan, Yue, and Chan (2010) used
hassles instead of life-event stressors because hassles, as micro-stressors or relatively minor
everyday stresses, are ‘the irritating, frustrating, distressing demands that to some degree
characterize everyday transactions with the environment’ (Kanner, Coyne, Schaefer, &
Lazarus, 1981, p. 3) in the context of acculturation. Kanner, Coyne, Schaefer, and Lazaus
(1981) found that hassles scale ‘was a better predictor of concurrent and subsequent
psychological symptoms than’ was life-event stressors scale (p. 1) because cumulative effect

of hassles could be very stressful.

For the total score of AHSCS, the Cronbach’s alpha and Guttman split-half reliability

were .88 and .86 respectively, revealing a satisfactory internal consistency reliability (Pan,
Yue, & Chan, 2010). Pan, Yue, and Chan (2010) also reported the Cronbach’s alphas for the
four subscales: .81 for language deficiency, .74 for academic work, .76 for cultural
difference, and .74 for social interaction. In addition, convergent validity was attained by
correlating AHSCS with two criterion measures: Chinese Affect Scale (CAS; Hamid &
Cheng, 1996), and Satisfaction with Life Scale (SLS; Diener, Emmons, Larsen, & Griffin,
1985). The total score of AHSCS and the scores of its four factors exhibited a statistically

significant positive correlation with negative affect subscale of CAS, and a statistically
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significant negative correlation with both SLS and positive affect subscale of CAS).

Although AHSCS is a Chinese scale and was developed using a sample of 400 mainland
Chinese postgraduate research students pursuing PhD and MPhil degrees in six publicly-
funded Hong Kong universities, it is doubtful whether the scale can be equally applicable to
mainland Chinese undergraduate students in Hong Kong. Furthermore, two common
acculturative stressors in Western instruments or international students’ literature are missing
in AHSCS: financial concern (e.g., Cheung, 2013; Yang & Clum, 1995), and perceived
discrimination (e.g., Sandhu & Asrabadi, 1994; Wadsworth, Hecht, & Jung, 2008). These
missing stressors might undermine the content validity of the AHSCS. Pan, Yue, and Chan
(2010) explained that the sample did not reflect concern for financial burden because most of
the participants in the study were full-time research students who secured full scholarships or
stipends to cover their tuition fees and living expenses. However, many mainland Chinese
undergraduate students need to pay a hefty non-local tuition fee and meet daily expenses on
their own without any scholarships (Xie, 2009). Therefore, finance could be a burden for the
mainland Chinese undergraduate students in Hong Kong (Xie, 2009). According to Pan,
Yue, and Chan (2010), the absence of perceived discrimination could be attributed to a closer
interdependent relationship involving frequent communication and more mutual
understanding between two places after the reunification of Hong Kong and mainland China
in 1997. However, other studies of mainland Chinese students in Hong Kong (e.g., Yu &
Zhang, 2016), and newly-arrived mainland Chinese immigrants in Hong Kong (e.g., Chou,
2012) revealed that perceived discrimination is likely to exist. In any event, studies on
perceived discrimination among mainland Chinese students in Hong Kong showed mixed
results. Pan, Yue, and Chan (2010) also stated that confirmatory factor analysis should be

done in future to confirm the stability of AHSCS’s factor structure. Finally, based on
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literature search from electronic databases of Scopus and Web of Science as at 10 March
2017 using ‘Acculturative Hassles Scale for Chinese Students’ as search keyword, only one
study conducted by Pan and Wong (2011) was found to employ AHSCS to compare the
levels of acculturative stress experienced by Chinese international students in two cultures—
Hong Kong and Australia. Regrettably, the study did not report the reliability of AHSCS in
Australian context. Pan and Wong (2011) themselves commented that AHSCS ‘was
developed in Hong Kong context for mainland Chinese students. Its application to Chinese
international students in Australia needs further validation’ (p. 381). Since the empirical
studies on AHSCS are quite few, more research should be performed on its validity and

reliability in different cultures and educational levels of mainland Chinese students.

2.7.4 Revised version of Social, Attitudinal, Familial, and Environmental Acculturative
Stress Scale-Short Form (RSAFE)
Developed by Suh et al. (2016) (see Appendix 7) as an English self-report stress measure
consisting of 2 factors with 10 items of general stress and 3 items of family stress, RSAFE is
a revised version of Social, Attitudinal, Familial, and Environmental Acculturative Stress
Scale-Short Form (‘SAFE’; Mena, Padilla, & Maldonado, 1987). Based on classifying items
into environmental, social, attitudinal and familial factors of stress in Fuertes and Westbrook
(1996)’s revised SAFE scale, general stress consisted of less differentiated items drawn from
the former three factors of stress, such as racism, interpersonal problems, and homesickness;
whereas family stress represented the latter one factor of stress, such as differences between
family expectations and one’s values, goals, and decisions. Four hundred sixty-eight
international postgraduate students in the United States completed RSAFE three times in two
successive semesters. Most of them came from India and PRC; in all, 78% of them were

from Asia. Based on “Raykov’s rho (2009), reliability was p = .89 (95% CI: .87, .91) for
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general stress, and p =.79 (95% CI: .75, .84) for family stress at Time 1” (Suh et al., 2016, p.
219). Confirmatory factor analyses were conducted to support RSAFE’s longitudinal
measurement invariance and structural invariance. Within- and across-time correlations
between acculturative stress factors and life satisfaction exhibited moderately inverse
relations. These psychometric properties suggest that RSAFE could be an effective screening
instrument of acculturative stress. However, one drawback of RSAFE was that international
students were treated as a single group, since measurement factor structures were not the
same when different ethnic groups are compared in other research studies (Suh et al., 2016).
Another drawback was that RSAFE was an English scale and developed in the United States
with international postgraduate students, its application in assessing acculturative stress of
mainland Chinese students in Hong Kong requires further validation. Finally, based on
literature search from electronic databases of Scopus and Web of Science as at 11 March
2017 using ‘Social, Attitudinal, Familial, and Environmental Acculturative Stress Scale’ as
search keyword, no other further study was found to empirically examine the validity and
reliability of RSAFE on international students, probably because RSAFE is quite a new scale.
Therefore, it is doubtful whether RSAFE can be generalized and applied to international

students in other countries or regions, such as Hong Kong.

2.7.5 Acculturative Stress Scale for Chinese College Students (ASSCS)

ASSCS, developed by Bai (2016), is a Chinese scale of acculturative stress developed and
validated among a sample of Chinese international students in the United States. It is a five-
factor scale of 32 items generated by way of exploratory factor analysis from a 72-item pool.
The five factors are language insufficiency (10 items), social isolation (8 items), perceived
discrimination (7 items), academic pressure (4 items), and guilt toward family (3 items) (see

Appendix 8). The 72-item pool was created from existing scales, literature, and in-depth
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interviews with eight Chinese students in the United States. Only 267 cases out of a
nonprobability sample of 607 Chinese students completing an online survey were valid for
further data analysis, since either many participants did not fully complete the survey or the
patterns of their answers were quite strange such as the same answers to almost all questions
(Bai, 2012). Many these participants were in their twenties, single, female, and postgraduate
students. Their average age was 26 years old with a standard deviation of 4.04. The average
length of their sojourn in the United States was 35 months with a standard deviation of 28.09.
Most of the participants were self-financed, rather than PRC-government sponsored, students.
ASSCS demonstrated high reliability with an overall Cronbach’s alpha of .939. Criterion-
validity was investigated by employing the total score of ASSCS to predict participants’
depression and life satisfaction (Bai, 2016). The Chinese version of Zung’s Self-Rating
Depression Scale (Zung, 1965; Lee et al., 1994) was used to measure participants’
depression. A question: ‘Overall, what is your satisfaction degree with your life in the U.S.
as an international student?’ was used to measure participants’ life satisfaction (Bai, 2016).
The outcomes of hierarchical regression supported criterion-related validity for ASSCS, and
confirmed that ASSCS was a significant negative predictor of life satisfaction and a
significant positive predictor of depression. The associations with the two criterion
measurements of depression and life satisfaction corroborated that ASSCS measured
acculturative stress. As a result, ASSCS demonstrated satisfying psychometric properties of

a measurement instrument.

Four factors of ASSCS were consistent with previous literature of international students
concerning acculturation and acculturative stress: language insufficiency (e.g., Andrade,
2006), social isolation (e.g., Sawir, Marginson, Deumert, Nyland, & Ramia, 2008), perceived

discrimination (e.g., Poyrazli & Lopez, 2007), and academic pressure (e.g., Zhou,
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Christopher, & Bang, 2011). By contrast, the fifth factor, guilt toward family, was uniquely
identified in ASSCS. According to Bai (2016), guilt toward family actually were related to
the two factors of homesickness and guilt in ASSIS developed by Sandhu and Asrabadi
(1994). Homesickness refers to ‘a feeling of longing for one’s home during a period of
absence from it” (Homesickness, 2017). Guilt refers to ‘a feeling of having committed wrong
or failed in an obligation’ (Guilt, 2017). Culturally, guilt toward family is a sensible stressor
for Chinese students during their sojourns in the United States, because filial piety is an
essential Chinese traditional cultural value that adult children have duty to look after senior
members and nurture the young in their families (Zhang, 2013). Since these Chinese
students left their families and came to the United States to further their studies, filial piety

was apparently infringed, resulting in a feeling of guilt among them (Bai, 2016).

On the other hand, two factors commonly found in previous literature of international
students as to acculturation and acculturative stress were missing in ASSCS: financial
difficulty (e.g., Le & Gardner, 2010), and cultural difference (e.g., Andrade, 2006). Bai
(2016) explained that the absence of financial difficulty could be attributed to the fact that
over 65% of the postgraduate students in the study received scholarships from their attending
institutions, and over 97% of the undergraduate students were financially supported by their
families. Since the implementation of economic reforms in 1978, PRC’s economic growth
has grown steadily to make her become the world’s second largest economy in 2010 in terms
of nominal GDP (Yin, 2013). Owing to economic boom and increase in personal income,
many PRC’s middle-class families could afford their children to study overseas (Yin, 2013).
Moreover, because of the PRC’s one-child policy in the past several decades, many parents
were willing to spend more resources on their children’s education (Yin, 2013). Hence,

financial concern was not a great issue for many Chinese students in Bai (2016)’s study,
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which fell in line with the result of Pan, Yue, and Chan (2010)’s study in Hong Kong. In
contrast, being the common stressor in literature of international students in the acculturation
process (e.g., Le & Gardner, 2010), financial adjustment was found to be one of top four
challenges of mainland Chinese students studying in Hong Kong (Cheung, 2013) because of
high living costs and tuition fees there. The other missing factor in ASSCS was cultural
difference. According to Bai (2016), there might be two reasons for such absence in ASSCS.
First, globalization blurred the borders of different cultures; participants already acquired the
knowledge of American culture in the PRC through mass media (Bai, 2016). Second, instead
of cultural differences being a single factor in ASSCS, issues related to cultural differences
might be incorporated in other factors in ASSCS, e.g., academic pressure, social isolation,
and perceived discrimination (Bai, 2016). By contrast, cultural difference appeared in
ASSIS as stress due to change/culture shock, and AHSCS as cultural difference. Moreover, 89
percent of mainland Chinese students in Hong Kong surveyed in Cheung (2013)’s study
replied that one of the main reasons why they did not mingle with local students was cultural
difference, a frequent stressor in literature of acculturation and acculturative stress (e.g.,
Ying, 2005). Hence, it is questionable whether cultural difference should be a stress factor

for mainland Chinese undergraduate students in Hong Kong.

The strength of ASSCS lied in the fact that ASSCS was basically a Chinese scale and data
collection was also conducted in Chinese to make Chinese students easier to express
themselves and respond to the survey, resulting in reducing construct bias and enhancing the
validity of ASSCS (Bai, 2012). Also since ASSCS had both Chinese and English versions, it
could be used by participants with single language mastery (Bai, 2016). Apart from
incorporating some typical acculturative stressors, ASSCS had a unique factor, guilt toward

family, that was closely related to filial piety in traditional Chinese culture, and One-Child
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Policy in PRC’s population policy (Bai, 2016).

However, ASSCS has several shortcomings. First, since nonprobability sampling was
adopted to develop ASSCS in Bai (2016)’s study, it was doubtful whether the sample was a
genuinely representative one. Second, as ASSCS was a new scale, more empirical studies
should be conducted to assess its psychometric properties; confirmatory factor analysis
should also be used to establish the stability of the existent five-factor structure (Bai, 2016).
Third, ASSCS treated Chinese international undergraduate and graduate students as an entire
group in the target respondents. Hence, within-group differences between these two groups
of Chinese international students are neglected. Also, Bai (2016) did not elaborate on
whether the Chinese international students in her study included Chinese international
students from mainland China only, and excluded those from Taiwan, Hong Kong, and
Macau. Fourth, although ASSCS was in Chinese and developed for Chinese international
students pursuing undergraduate and postgraduate studies in the United States, it is uncertain
whether the scale can be generalized and applied to mainland Chinese undergraduate students

in other areas, such as Hong Kong.

2.8 Characteristics of the proposed scale

In light of inappropriateness in the abovementioned five scales measuring acculturative stress
such as the United States rather than Hong Kong context, questionnaire in English rather than
Chinese, sample of mainland Chinese research postgraduate rather than undergraduate
students, sample of mainland Chinese both undergraduate and postgraduate students as a
whole rather than sole undergraduate students, and dubious factors of financial concern,
perceived discrimination, and cultural difference, this study will design an acculturative stress

scale for mainland Chinese undergraduate students in Hong Kong. First, the proposed scale
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could be considered innovative since no such scale is available yet. Second, this study will
address whether domains of financial concerns, perceived discrimination, and cultural
differences should be included in the proposed acculturative stress scale for the Chinese
undergraduate students in Hong Kong, because the inclusion of these domains in previous
five scales was inconsistent. Third, all the previous five scales were obtained using factorial
methods in classical test theory. This study adopted Rasch analysis, a modern measurement
method, to construct an instrument to measure acculturative stress by transforming ordinal

scores into interval measure.

2.9 Rasch analysis rather than factor analysis

The construction of acculturative stress scales for international students such as ASSIS, ILS,
AHSCS, RSAFE, and ASSCS were basically guided by theory, and their psychometric
properties were determined by means of factor analysis. Although factor analysis has been
commonly used to identify the underlying factors present in a set of measured variables,
Wright (1996) mathematically demonstrated that Rasch analysis was preferable to factor
analysis for reducing complicated data matrices to unidimensional variables; moreover, factor
analysis mistakes ‘ordinally labeled stochastic observations for linear measures’ and fails ‘to
construct linear measurement’ (p. 3). By contrast, Rasch analysis assesses individual item
characteristics while placing item difficulty (i.e., how much acculturative stress it represents)
and person ability (i.e., a person’s level of the acculturative stress being measured) on the
same linear scale. A Rasch analysis of the data explores where participants’ levels of
acculturative stress are along a continuum from low to high, given the range of item

difficulty. Therefore, Rasch analysis, rather than factor analysis, is adopted in this study.

Historically, as a significant ‘methodological resource’ to guide research in psychology for
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more than seventy years, Stevens’s (1946) theory of scales of measurement ‘advanced the
representational theory of measurement and promised to open up to scientific investigation
the issue of the structure of psychological attributes’ (Michell, 2002, p. 99). Measurement
was considered ‘the assignment of numerals to objects or events according to rules’ (Stevens,
1946, p. 677) ‘as a means of representing their studied properties’ (Raykov & Marcoulides,
2011, p. 1). To allow for ‘description to pass as measurement’, this definition is arguably
problematic because it assumes that if a rule is complied with, ‘any number obtained from (or

assigned to) response(s) to a question or set of questions can measure’ a desired attribute

(Rebesco, 2011, p. 24).

To follow the same principles of measurement in natural sciences, the use of objective
abstractions of equal units along a hierarchy to quantify a unidimensional construct should be
adopted (Bond & Fox, 2007). An objective measure must be independent of the participant
(i.e., the measure must be reproducible and invariant) (Bond & Fox, 2007). Participants who
receive the same acculturative score on the measure should have similar levels of

acculturative stress, regardless of who they are and where or when they are measured.

Similarly, the difficulty of an item (i.e., how much acculturative stress it represents) on the
measure should be the same regardless of the sample tested. Items that are only endorsed by
high acculturative stress participants from one sample should not be endorsed by participants
from another sample of the same population who are only moderate acculturative stress.
Using factor analysis, levels of acculturative stress and difficulty of items are both sample-
dependent. For instance, measures established in this manner allow one to identify those
participants who show Y amount of acculturative stress in each sample, therefore it is

possible to describe their level of acculturative stress in relation to their members in the same
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cohort. Nevertheless, Y amount of acculturative stress has no objective meaning. In contrast,

Rasch analysis creates objective abstractions that are sample-free (Bond & Fox, 2007).

Rasch analysis tackles equal units neglected by factor analysis. For instance, many measures
of acculturative stress are scored by adding the raw scores of responses on a Likert scale,
making up an overall score to indicate the level of acculturative stress. These data are then
treated as interval level for statistical analyses, even though they are in fact ordinal level.
This is problematic in that measurement requires interval level data (i.e., they should be
additive). When one more unit of acculturative stress is added to the scale, it should add the

same amount, regardless of how much there is originally (Rebesco, 2011).

Rasch analysis provides a means to construct a scientific measure of behaviour by
transforming raw data into objective abstractions of equal interval units and evaluating the
extent to which measure performance adheres to the model of a unidimensional, hierarchical
construct. Statistical feedback is given to the overall measure adherence to the Rasch model
as well as at an item level, person level, and rating scale category level of adherence to the
Rasch model. By identifying specific aspects of the measure that deviate from the Rasch
model, modifications are subsequently performed to enhance reliability and validity of the

measure.

Rasch procedure involves transforming raw data into objective abstractions. Typically,
Winsteps software is employed to perform the data transformation and analysis. First, raw
scores are obtained for both item difficulty and person ability by calculating the proportion of
the actual score to the maximum possible score (Bond & Fox, 2007). Nonetheless, these raw

scores are insufficient to construct the measure, since raw score distributions tend to
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minimize the differences between the scores in the middle of the distribution, while
exaggerating the differences between the scores in the tails of the distribution. To tackle this
problem, a log odds transformation is applied to the raw scores (Bond & Fox, 2007).
Although the relative placements of the item difficulty and person ability scores are the same
for both the raw data and the transformed data, the distances between the transformed scores
are established using equal interval units. The transformed item difficulty and person ability
scores are then used to obtain residuals calculated from the difference between the actual and
expected scores for each person (and item). These residuals are then used to identify
deviations from model expectations, at a specific item- and person-level that is unavailable in

classical test methods.

The following chapter 3 on methodology will lay out research tasks to establish an

acculturative stress scale for mainland Chinese undergraduate students in Hong Kong.
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Chapter 3: Methodology

3.1 Research design

The purpose of this study is to develop a measurement instrument, namely, Acculturative
Stress Scale for Mainland Chinese Undergraduate Students in Hong Kong (ASSMCUS), and
analyse its psychometric properties using Rasch method. In order to meet this purpose, the

following research steps were taken:

Firstly, a 114-item pool, as shown in Appendix 9, was generated from literature and existing
scales related to acculturation and acculturative stress of mainland Chinese international
students. The sources of literature included, but not limited to, international journal articles,
doctoral dissertations, newspaper columns, magazine articles, and YouTube and video clips
of mainland Chinese students in Hong Kong; existing scales mentioned in Section 2.7 of

Chapter 2 were presented in Appendices 3, 5, 6, 7, and 8.

Secondly, eight mainland Chinese undergraduate students (six females, two males) were
invited, through researcher’s visits to various campuses, to attend in-depth interviews to
elaborate on their adjustment difficulties and stressful occasions they had encountered during
their sojourns in Hong Kong (see Table 3.1). The goal of these interviews was to identify any
missing item or dimension that had not been covered by the 114-item pool. In addition, the
items in the proposed scale, as opposed to other scales, were adapted to the local situation. It
is common “to study a few individuals or a few cases” (Creswell, 2011, p. 209) through in-
depth interviews, rather than focus groups interviews, to let participants speak up their minds
freely about their individual, possibly embarrassing, difficulties which they may feel

uncomfortable discussing in a focus group.
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Table 3.1

Participants of individual in-depth interviews

Name Gender Age  Major University Length of  Origin Finance Place of
stay in HK support residence

C Female 21-25 Computing CityU 3 years Zhejiang Family and On campus
Mathematics scholarship (Ist to 4th
(4th year) years)

D Female 21-25 Chinese EdUHK 4 years Tianjin Family On campus
language (1st to 5th
(5th year) years)

Y Female 16-20 Electronic CityU 1 month Hebei Family and On campus
engineering scholarship (1st year)
(1st year)

X Female 16-20 Mathematics BU 1 year Xin Jiang Family On campus
and (1st year),
Statistics off campus
(2nd year) (2nd year)

Z Male 16-20  Chemistry HKU 1 month Inner Family On campus
(1st year) Mongolia (1st year)

S Male 16-20 Mathematics HKU 1 month Inner Family On campus
(1st year) Mongolia (1st year)

Q Female 16-20 Chinese LU 2 years Beijing Family On campus
language (1st to 3rd
(3rd year) years)

P Female 16-20 Computer CUHK 1 month Henan Family On campus
Science (3rd (3rd year)

year)

Note. Z and S came and participated in the same interview together.
P is a student coming from Sun Yat-sen University in Guangzhou, China after completing her

two years of computer science study over there, to carry on her last two years at the Chinese
University of Hong Kong, Hong Kong.

The abbreviations under university column are as follows: CityU for City University of Hong

Kong, EQUHK for The Education University of Hong Kong, BU for Hong Kong Baptist
University, HKU for The University of Hong Kong, LU for Lingnan University, and CUHK for
The Chinese University of Hong Kong.
These individual interviews were held from late September 2017 to early October 2017.
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The native language of all participants was Mandarin. Venues of interviews were quiet
places, e.g., library discussion room, on participants’ campuses. Although an individual
interview guide (see Appendix 30) was used in the interviews, the participants were
encouraged to recount their life experiences whenever possible. Each interview lasted about
one hour, and were conducted in English, which was the common language between the
participants and the researcher (i.e., interviewer). Nevertheless, Mandarin was sometimes
used in the interviews. With the approval of the participants, all interviews were audio-taped
to facilitate the transcription of them. Pseudonyms were used instead of their real names.
Through content analysis of the transcribed interviews, 91 new items were added to, and 33
old items were discarded from the 114 item pool to result in a 172-item questionnaire (see
Appendices 13 and 14). For example, a new arrival, P, responded to whether she
encountered discrimination as follows:

On campus, | do not feel discrimination by teachers and classmates; in fact,

they are quite nice. However, junior staff like cleaners sometimes show

disrespect to me.
Another new arrival student, S, said

I feel a bit discriminated. In university canteen, when I spoke to waitress in

Cantonese for more rice, I would be given a bit more. However, when I spoke

to her in Mandarin, she ignored my request.

On the other hand, discrimination may not only come from local students but

also from mainland Chinese students because they know where you were

from, and which school you attended.
The other two students who stayed in Hong Kong for a couple of years did perceive
some sort of discrimination even though they did not encounter it personally. D

replied
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I do not experience discrimination such as hatred speech on me or teasing my
mainland China cultural value/norm. ... Iheard that some mainland Chinese
on the MTR was scolded to return to mainland China. I also observed some
criticisms or verbal attacks on mainland Chinese on the Internet.
C remarked
Not now, but before. About 3 years ago, i.e., 2014, when I first entered
CityU, there was Umbrella Movement. I felt discriminated, though not
directing at me personally, because at that time, the atmosphere was against
mainland Chinese. Recently the topic of Hong Kong independence has been
quite hot. I do not care about what people talked about it. I know that it is just
their opinions, not a reality. Even if it became a reality, she thought that it
would not have affected me. In the past, when she lived in mainland China,
she did not feel stressed. Therefore, even if Hong Kong became an ordinary
city of mainland China and Hong Kong would have been under one country
one system, I would not feel stressed either but would feel sad about Hong
Kong.
As a result, an item with number of 77 in Appendix 9, “I feel discriminated toward
me from professors” was removed from the item pool, but an item with number of
112 in Appendices 13 and 14, “In tertiary institutions, I feel discriminated against.”
was added. Also, as S said above that discrimination may come from mainland
Chinese students themselves because they know where the conational was from and
which school he or she attended, an item with number of 110 in Appendices 13 and
14, “As mainland Chinese students come from different regions of mainland China.

I feel that some of mainland Chinese students discriminate against me.”, was added.
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Concerning study stress, P replied that
The teaching mode in Hong Kong resembles that of Western countries---

teachers are flying in the sky, and students are running on the ground (Z¢JififF

K % FAFEHNEIRT). Teachers in Hong Kong go through the lecture

content briefly; students need to study more on the topics by themselves after
class. In mainland China, teachers have a closer relationship with them, and
take care of their progresses more. My 15 classmates coming from Sun Yat-
sen University and I come under more pressure to study in Hong Kong.
Nonetheless, this way of learning can make her become more independent in
learning, instead of relying on teachers very much.

Another students S and Z echoed similarly,
S: In mainland China, teachers teach you the knowledge of science and give
you a lot of problems to solve. Here in Hong Kong, teachers only tell you to
find your own topic to do and give a presentation on that topic later on; such

learning mode is not common in mainland China.

Z: 1 agree with Steven that [in Hong Kong,] a student needs to think about the
question/problem first and has to do everything by himself/herself, and
sometimes he/she does not know where to start, what materials he/she should

find, and gradually he/she will feel very stressed.

S: I do not like this way of learning for the time being, but perhaps later when
I gets accustomed to it, [ may like it. Although the answers to the problem in
mathematics and chemistry, unlike social science subjects, are quite clear-cut,

the atmosphere and approach to learning is different.
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In light of the above remarks concerning study stress, an item number with number

45, “Independent, autonomous, and pro-active learning.” was added.

Moreover, the 172 items were reorganized into 11 relevant dimensions (i.e., themes),
namely, English barrier, Cantonese barrier, Study stress, Cultural differences, Social
interaction, Career prospects, Accommodation, Discrimination, Homesickness and

family, Finance, and Other life stresses.

Thirdly, another seven mainland Chinese undergraduate students (6 females, 1 male) in Hong
Kong were recruited, through posting a recruitment message on mainland China’s social
media, WeChat, with the assistance of researcher’s mainland Chinese schoolmate, to
participate in a focus group interview. The main purpose of the focus group interview was to
solicit the participants’ collective views on the content, format, readability, and
comprehensiveness of the questionnaire. The reason for having a group of seven was that
optimal focus group size in a “noncommercial topic is six to eight” participants (Krueger &
Casey, 2000, p. 73); anything larger would probably curtail responses because participants
could have a feeling of unease to discuss matters in front of a large group, whereas anything

much smaller would make such interview become an in-depth one.

All seven participants (see Table 3.2) came from the Education University of Hong Kong, for
the sake of facilitating to arrange a common place and time to meet. Pseudonyms were used
instead of their real names. Their sojourns in Hong Kong were solely supported by their
families. They all lived on the university’s campus dormitories. Within their walking
distance, the venue of the focus group interview was the meeting room of the Graduate

School office. A focus group interview guide (see Appendix 31) was adopted in the
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interview. Nonetheless, participants could express their views whenever possible. The
native language of all participants was Mandarin, but one of the participants, R, who came
from Guangzhou, could speak fluent Cantonese as well. The entire meeting lasted about one
and a half hour, and were conducted in English, which was the common language between
the participants and the researcher (i.e., interviewer). In the first thirty minutes, participants
were required to attempt a survey that includes the tentative 172-item ASSMCUS, criterion
measurements, overall remarks, and demography, and rendered their comments in the
subsequent one-hour focus group interview. Considering their feedbacks, only change to
presentation layout of the 172-item ASSMCUS was made, i.e., displaying the options to
items horizontally rather vertically. For other comments, no unanimous consent has been
reached; for instance, suggestions about combining items with numbers 8 and 9 were not
considered because English TV programs and radio programs are two different media that
affect people’s understanding the content of respective medium differently. Eventually, an
online survey containing the final 172-item ASSMCUS was produced and shown in

Appendix 32.

Table 3.2

Participants of focus group interview

Name Gender Age Major Length of stay  Origin
in HK

R Female 16-20 Psychology (2nd year) 1.5 year Guangdong

T Male 21-25 Greater China Studies (4th 3.5 years Shandong
year)

J Female 21-25 Early Childhood Education 2.5 years Shaanxi
(3rd year)

M Female 16-20 Primary - Mathematics 1.5 years Zhejiang
Education (2nd year)

Female 16-20 Primary - Mathematics 1.5 years Liaoning

Education (2nd year)
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G Female 16-20 Music (1st year) 0.5 year Jiangsu

B Female 16-20  Visual Arts (1st year) 0.5 year Beijing

Note. This focus group interview was held at 8:30 pm on 25th January 2018.

Fourthly, the online survey was distributed to target participants to collect data through
various means, for example, emails, researcher’s visits to various campuses, postings on
social media, and the Mainland Chinese Students and Scholars Associations (CSSA) at

various local tertiary institutions.

Finally, after data collection, psychometric properties of the ASSMCUS were analysed using

Rasch method. Moreover, convergent validity of the ASSMCUS was examined.

3.2 Sampling and size

For online survey, full-time mainland Chinese undergraduates in Hong Kong were recruited
from the eight publicly-funded university, namely, The University of Hong Kong, The
Chinese University of Hong Kong, The Hong Kong University of Science and Technology,
City University of Hong Kong, The Hong Kong Polytechnic University, Hong Kong Baptist
University, Lingnan University, The Education University of Hong Kong; and three private
tertiary institutions, namely, Shue Yan University, The Open University of Hong Kong, and

Chu Hai College of Higher Education.

Convenience sampling, rather than probability sampling, was adopted because of the
researcher’s easy accessibility to the target participants, and the absence of a complete list of
all full-time mainland Chinese undergraduate students in Hong Kong. Moreover, as this

doctoral research study was self-funded, the top priorities in sampling strategy were
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feasibility and availability of sample data (Bai, 2012). Availability of sample data was
basically attributed to (1) the researcher’s feasibility to reach out to prospective participants

and (2) their convenient Internet accessibility to the online survey.

Kubinger, Rasch, and Yanagida (2009) recommended that sample size of Rasch model
should be “no less than 200 (p. 371). The online survey data collection took place from
February through March 2018. A total of 282 participants filled out the survey, mainly
through researcher’s visits to various campuses, because the other means of data collection
did not work out well. For data cleansing and demography of the sample data, please refer to

Sections 4.1 and 4.2 in Chapter 4.

3.3 Instrumentation

The online survey, containing ASSMCUS and other well-established scales for convergent
validity, started with an introduction encompassing purpose and general information of this
survey as well as participant’s right and approval to participate in this study. Following the
introduction, the survey was divided into five sections. The first section contained 172
question items of ASSMCUS related to various aspects of challenges or difficulties during
sojourn in Hong Kong, such as English barrier, and Cantonese barrier. The items were rated
on a 5-point Likert scale ranging from 1 to 5, where 1 (Not at all stressful), 2 (To a small
extent stressful), 3 (Somewhat stressful), 4 (To a large extent stressful), and 5 (Completely
stressful). If an item does not apply to a participant, he/she could pick “9 (Not applicable)”.
“Not applicable” responses of an item were not analysed in this study. Items were scored
such that a higher score implied a higher level of acculturative stress. Content validity of
ASSMCUS was warranted because items of ASSMCUS were basically constructed from the

literature and existent scales of acculturative stress, as well as in-depth individual interviews
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and focus group interview with mainland Chinese undergraduates in Hong Kong. Internal
consistency, in terms of item separation and item reliability, would be used to examine

reliability of ASSMCUS.

The second and third sections included two scales to assess the convergent validity of
ASSMCUS, namely, Chinese Affect Scale (CAS; Hamid & Cheng, 1996), and Satisfaction
with Life Scale (SLS; Diener, Emmons, Larson, & Griftin, 1985) to see whether ASSMCUS
was related to CAS and SLS. Developed as a measure of negative and positive affect for
Chinese-speaking people, CAS consists of 20 items and 2 subscales: Positive Affect Subscale
(PAS) and Negative Affect Subscale (NAS). PAS contains 10 positive affect items, e.g.,
happy, peaceful, and content, and NAS contains 10 negative affect items, such as sad,
depressed, and helpless. PAS was found to be significantly positively correlated with
extraversion, positive self-appraisal, optimism, and self-esteem, whereas NAS was found to
be significantly positively correlated with neuroticism, negative self-appraisal, stress, and
pessimism (Hamid & Cheng, 1996). Items are rated on a 5-point Likert scale (1=not at all or
very slightly, 2=slightly, 3=moderately, 4=very, and 5=extremely). There were two samples
in Hamid and Cheng’s (1996) study: a sample of university students and a sample of adults
never attending university; these participants indicated how they had felt in the past month.
For the student sample, the Cronbach’s alpha coefficient for NAS and PAS were .83 and .87
respectively. For the adult sample, the Cronbach’s alpha coefficient for NAS and PAS

were .88 and .90 respectively. The two-week test-retest reliability for NAS and PAS were .75
and .78 respectively, and the one-month test-retest reliability for NAS and PAS were .71

and .67 respectively (Hamid & Cheng, 1996). SLS, consisting of five items to measure
global life satisfaction, has been validated among the Chinese student population (Sachs,

2003). The items are rated on a 7-point Likert scale: 1 (strongly disagree), 2 (disagree), 3
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(slightly disagree), 4 (neither agree nor disagree), 5 (slightly agree), 6 (agree), and 7 (strongly
agree). Scores could range from 5 to 35, with higher scores indicating greater satisfaction
with life. The scale has been validated among Hong Kong students pursuing master of
education in a Hong Kong university (Sachs, 2003) and mainland Chinese research
postgraduate students in Hong Kong (Pan, Yue, & Chan, 2010). The Cronbach’s alpha
coefficient and the Guttman split-half reliability were .91 and .86 respectively; the average
inter-item correlation was .67, lying between .59 and .87 in the study of Pan, Yue, and Chan
(2010). In this study, if convergent validity existed, ASSMCUS would show a positive
association with positive dimensions of psychological well-being (i.e., positive affect and life
satisfaction) and a negative association with negative dimension of psychological well-being

(i.e., negative affect).

The fourth section concerned participants’ overall satisfaction of their learning and living
experiences in Hong Kong, as well as their intention to stay in Hong Kong upon graduation
and whether they regret coming to Hong Kong to pursue their studies. The fifth section was
about participants’ demographic information such as gender, university being attended,

length of their stay in Hong Kong, and so on.

3.4 Ethical issues

Ethical clearance was obtained from the Human Research Ethics Committee (“HREC”) at
The Education University of Hong Kong (see Appendix 12). As this study involved in-depth
interviews, focus group interview, and online survey, participants would virtually bear no

risk.
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Confidentiality of data collected from this study would be strictly observed. No individual
data would be disclosed to any third party beyond researcher, his doctoral dissertation
supervisors, his doctoral research committee members, HREC, and personnel/institutions as
required by law. Future scientific presentations and publications would not contain personal

identifiable data. Results for the cohort of participants were presented in aggregate.

For in-depth interviews and focus group interview, a Consent Form and Information Sheet for
Participants (see Appendix 28) stating the purpose of the study and the participants’ rights as
well as seeking their approval to join the interview, was given to them before interviews
started. Pseudonyms rather than participants’ real names were used to safeguard their
identities while reporting the qualitative results. All interviews were conducted in quiet
places or rooms on university campuses so that the participants’ privacy was safeguarded.

At the end of the interviews, participants were given HK$40 for sharing their acculturation

experiences and views.

For online survey, its first page stated the purpose of this study, the participants’ rights, and
their acts of filling it out constituting tacit consent to participate in this study (see Appendix
29). To motivate mainland Chinese undergraduates to participate in the online survey,
reinforcement was given in the form of a lucky draw with a chance to win one of 100
supermarket coupon prizes of HK$50 each. If they were willing to join the lucky draw, they
were required to render their email address and student ID card number towards the end of
the online survey. These limited personal identifiable data were collected only for making
payments to participants. Otherwise, participants were assured total anonymity. All these

data would be destroyed upon conclusion of this study.
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3.5 Tools for data analysis

IBM SPSS Statistics 24, a statistical package, was employed to analyse demographical data,
and correlations among dimensions of ASSMCUS themselves, and correlations between
dimensions of ASSMCUS and criterion measurement scales of CAS and SLS. WINSTEPS
version 3.71.0.1, a Rasch software package, was used to analyse ASSMCUS data in
accordance with the research sub-questions mentioned in Section 1.3 of Chapter 1. Pursuant
to Bond and Fox (2007), when Rasch analysis was adopted for constructing a scale,
decisions, for instance about whether to include (or exclude) an item, were not taken simply
because of sole statistical evidence; theoretical and practical issues had to be taken into

consideration in addition to Rasch values.

3.6 Principles of data analysis
Given acculturative stress inflicted on mainland Chinese undergraduate students in Hong
Kong, this study explores whether a scale could be constructed to rank them along a
continuum of acculturative stress. The following sub-questions, which were mentioned in
Section 1.3 of Chapter 1, were addressed:

1. Does the scale exhibit unidimensionality?

2. Do the items fit the Rasch model well?

3. Does the rating scale work well?

4. Do the items exhibit differential item functioning (DIF)?

5. Do the values of person and item reliability and separation indicate adequate

psychometric properties for the scale?
6. Do the items exhibit sensible item hierarchies?
7. Does the scale have a good targeting?

8. Does the scale attain convergent validity?
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If the answers to all above sub-questions are entirely affirmative, ASSCUMUS will be
considered an appropriate scale ranking individuals along a continuum of acculturative stress;
accordingly, the main research question is positively answered, and the aim of this study is

met.

3.6.1 Research sub-question 1: Unidimensionality

Unidimensionality of a scale is determined by means of Rasch principal components analysis
(PCA), which reveals significant correlations (if any) within the residuals (i.e., the variance
unexplained by the scale). If data are perfectly congruent with Rasch model, the scale will
explain all observed variance (i.e., 100%), and no residual is left. In fact, perfect congruence
is unrealistic, since some amount of unexplained variance is bound to have. If most of the
variance can be explained by the scale and no more significant factors are detected within the
residuals, it will be reasonable to admit that the unidimensionality of the scale is attained
(Linacre, 1998). According to Linacre (2006), if the unexplained variance in the first PCA
contrast is less than 2 eigenvalues, the residuals are random noise, while a large (usually
more than 2) eigenvalue implies that there is probably another dimension (i.e., factor) in
addition to the Rasch dimension. If eigenvalue is greater than 2, there are two approaches to
get around it. The first approach is to examine items in the dimension to see whether some
items can be removed to attain unidimensionality, for example, using inter-item correlations
to spot comparatively high correlated pair of items to eliminate one of them. The second
approach is to examine standardized residual loadings for items in the first PCA contrast.
Items with strong positive or negative loadings (e.g., absolute value being .4 or above) are
grouped together respectively for theoretical examination to decide whether they can

constitute a separate scale. In this study, either one of these approaches or both would be
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used.

3.6.2 Research sub-question 2: Item fit

Item fit statistics summarize “item-specific deviations of observed and expected response
frequencies as global fit statistics” (Rost & von Davier, 1994, p. 171) to determine whether
the observed response frequencies conformed to Rasch model. Mean square (MNSQ) fit
statistics and z-standardized (ZSTD) fit statistics are commonly used item fit statistics to
detect misfitting items in a scale. Rasch literature provides different ranges for item Infit and
Outfit MNSQ values concerning good indication of fit. For example, according to Wright,
Linacre, Gustafson, & Martin-Lof (1994), the MNSQ for infit and outfit are set to range
between .6 and 1.4 for rating scale survey. Such a range serves as a general guideline, but not
a hard-and-fast rule, to remove items beyond this range. This study adopted the same range,
i.e., between .6 and 1.4, for Infit and Outfit MNSQ values to be good fit between data and
Rasch model, since rating scale survey was used in this study. ZSTD value, an approximate
unit normally distributed ¢ statistic, can be used as a #-test for the hypothesis: whether the data
perfectly fit the Rasch model (Linacre, 2012, pp. 621-622; Wu & Chang, 2008). The
acceptable range of ZSTD value is between -2 and 2. However, sample size has a great
impact on ZSTD value. ZSTD value is too insensitive for a sample size of less than 30 (i.e.,
all item fits), whereas it is too sensitive for a sample size of more than 300 (i.e., all item
misfits) (Linacre, 2012, p. 622). Hence, according to Linacre (2012, p. 622), when MNSQ
value of an item is acceptable, its ZSTD value can be ignored and the item could be

considered fit to the Rasch model.

3.6.3 Research sub-question 3: Rating scale
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To examine rating scale category functioning, Category Function Analysis in WINSTEPS
provides several useful functions to aid the analysis: rating scale category frequencies,
average rating scale category measures, unweighted mean square fit statistics, rating scale

category thresholds, and a visual assessment of probability curves.

First, to be a meaningful response category, each rating scale category should have a
minimum of 10 responses (Linacre, 1999). Low frequencies on a category could be
construed as that the category was problematic and should be collapsed with another category

(Linacre, 1999).

Second, another useful tool was the observed average rating scale category measures (i.e., the
observed average ability for all participants of the sample that endorsed that rating) which, in
this study, referred to the average acculturative stress for all participants who selected that
rating. These average values were expected to go up when rating scale categories increase.
If a category did not follow this pattern, that category was required to collapse with

neighbouring categories.

Third, unweighted mean square fit statistics and rating scale category thresholds are two
important means to assess category functioning. To comply with Rasch model, outfit mean
square statistics need to be less than 2 (Linacre, 1999). Category with value greater than 2
should collapse with neighbouring categories. Rating scale category threshold refers to the
difficulty estimated in choosing one response category over the previous category. To
differentiate each category with a unique difference in the level of acculturative stress from
the other categories, these threshold values are expected to go up when rating scale categories

increased. Moreover, since thresholds are not supposed to be very close or very distant from
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their neighbours, the absolute value of distance between thresholds is a concern. As
recommended by Linacre (1999), the incremental value of threshold should fall within 1.4
and 5 logits. On one hand, in case that the distance is less than 1.4, rating scale categories are
considered not distinctive and corresponding categories are required to be collapsed. On the

other hand, if the distance is greater than 5 logits, a new category is required to be introduced.

Fourth, probability curves generated from WINSTEPS facilitate to examine category
functioning visually. The probability curves depict the probability of endorsing each rating
scale category. Each properly functioning rating scale category should be able to show a
distinct peak. On the contrary, categories which overlap and collapse in the middle cannot

provide useful differences in levels of acculturative stress.

The ways to analyse and evaluate described above help identify poor response categories
which could be collapsed to improve reliability of the proposed acculturative stress scale in
this study. Nonetheless, the first three guidelines are not laws, and only suggest the situation
in which the rating scale functions the best (M. Linacre, personal communication, June 24,
2018). If the rating scale is functioning well, i.e., the category probability curves show clear
and distinct peaks, there is no need to change the categories at all (M. Linacre, personal

communication, June 24, 2018).

3.6.4 Research sub-question 4: Differential item functioning

Rasch analysis facilitates the assessment of DIF, which take places when an item measures a
latent trait in a different manner for the two or more compared groups of respondents (Boone,
Staver, & Yale, 2014). In other words, DIF takes place when persons of the same ability

have items that function differently based on another variable, such as ethnicity or gender.
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When an instrument is free of DIF, its items do not shift in order and spacing as a function of
subgroup, i.e., the invariance of the ordering and spacing of items placed (or marked) in a
measuring instrument (e.g., a ruler). Assessment of DIF can give useful information about
measurement equivalence of an instrument between diverse groups, i.e., generalizability of
the instrument. Therefore, DIF analysis could help check the construct equivalence across

groups (Wang, 2000).

In this study, assessment of DIF would be performed to strengthen the psychometric
evaluation of the proposed scale (i.e., ASSMCUS) by detecting any biased items in
ASSMCUS across male and female groups, i.e., gender. Rasch-Welch (logistic regression) t-
test method would be adopted to report DIF statistics. This method estimates the difference
between the Rasch item difficulties for each person group to yield DIF contrasts, keeping
everything unchanged. DIF contrast is the effect size of a potential DIF, which helps
evaluate how the meaningful the difference is. A significance level at .05 for the Welch
probability, and an absolute value of DIF contrast at .64 as cutoff values to determine the
existence of DIF items were adopted in this study. If an item had both a Welch probability of
less than .05 and an absolute value of DIF contrast greater than .64 (Linacre, 2012, p. 548),
then the item was deemed to have DIF as a function of gender. When an item was confirmed

to exhibit significant DIF, it would be discarded in this study.

Gender was chosen for DIF analysis in this study, because its effect on acculturative stress
was inconsistent in acculturation research. For example, Poyrazli, Arbona, Nora, McPherson,
and Pisecco (2002) found that gender differences had an impact on acculturative stress,
whereas Sodowsky and Plake (1992); and Poyrazli, Thukral, and Duru (2010) found that

gender differences did not impact acculturative stress. Owing to this inconsistency,
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development of measuring scales to measure acculturative stress should consider the
grouping variable of gender to ascertain reliability and validity of the measuring scales for

gender group of samples.

3.6.5 Research sub-question 5: Reliability and separation
To address this question, statistical values of person and item reliabilities in output tables

from WINSTEPS data analysis have to been scrutinized.

Person reliability and item reliability indicated overall stability of the person and item
hierarchies. Person hierarchy means arranging sample participants on a line from having
least to highest acculturative stress, whereas item hierarchy means arranging items on a line
from being most frequently/easiest to least frequently/most difficult to endorse. Person
reliability refers to the degree to which the participants of a sample would fall in the same
order (from least acculturative stress to most acculturative stress) if a different measure of
acculturative stress was administered to them (Wright & Masters, 1982). Item reliability
refers to the degree to which the hierarchical order of items (from easiest/most often selected
to hardest/least often selected) remains unchanged if participants of another equal size sample
attempt this set of items. The criteria for values of person reliability and item reliability
were: less than .6 is lowly reliable; .61—-.79 is fairly reliable; and .8-1 is highly reliable (Isa &

Naim, 2016).

Person reliability index could be associated with Cronbach’s alpha coefficient—a measure

used to assess the reliability in classical test theory; however, item reliability index was

unique to Rasch analysis. These Rasch reliability indices ranged from 0 to 1 (Bond & Fox,
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2007). Reliability index closer to a value of 1 implied greater stability of person and item

hierarchies.

To ensure having an acceptable and stable reliability, a value of .8 or above was set in this
study. When these indices fell below the acceptable value, the scale could be construed as
either the set of items lacking full range of acculturative stress or the sample of participants

lacking individuals falling within the full range of acculturative stress levels.

Value of person separation indicates the extent to which a scale can separate the persons
according to their abilities. In this study, minimum value of person separation was set to 2.
If the value fell below 2, it means that the scale did not differentiate person abilities well (Isa
& Naim, 2016). Similarly, value of item separation shows the extent to which a scale can
separate the items according to their difficulties. In this study, a value of 3 or above was
considered good because it means that the scale could divide the items to high, medium, low

item difficulties (Isa & Naim, 2016).

Moreover, Linacre (2012) made the following comments on person separation and item
separation:
“Person separation is used to classify people. Low person separation (< 2, person
reliability < 0.8) with a relevant person sample implies that the instrument may not be
not sensitive enough to distinguish between high and low performers. More items may

be needed.

Item separation is used to verify the item hierarchy. Low item separation (< 3 = high,

medium, low item difficulties, item reliability < 0.9) implies that the person sample is
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not large enough to confirm the item difficulty hierarchy (=construct validity) of the

instrument.” (p. 644).

3.6.6 Research sub-question 6: Item hierarchy

Item hierarchy is created by the order of item difficulty estimates (Conrad, Iris, Ridings,
Langley, & Wilber, 2010). For instance, items should form a reasonable ladder with low
severity of stressful events/issues at the bottom to high severity of stressful events/issues at

the top in this study.

According to Linacre (2012), item hierarchy can be verified by item separation. “Low item
separation (< 3 = high, medium, low item difficulties, item reliability < 0.9) implies that the
person sample is not large enough to confirm the item difficulty hierarchy (= construct

validity) of the instrument” (Linacre, 2012, p. 644).

DIF analysis helps verify item hierarchy of a scale. In this study, DIF as a function of gender
involves two groups of respondents (i.e., male and female). If there are no DIF items in the
scale, the pattern (order and spacing) of items along the latent trait (i.e., acculturative stress)
as a function of difficulty will be the same for a comparison of males and females, that is, a
consensus of the hierarchical order of items in the scale will be reached by two groups of

respondents.

Construct keymap and person-item map in WINSTEPS are both visual tools depicting the
item hierarchy of a scale. In addition, person-item map shows not only hierarchy of items,
but also hierarchies of both persons and items side by side. These maps help researcher

visually review the strengths and weaknesses of an instrument, item ordering, and item
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spacing, for example, whether more difficult items are endorsed by persons with higher

abilities.

Based on researcher’s acculturation knowledge and experiences, researcher needs to examine
construct map and person-item map to determine as to whether the item hierarchy of this
scale makes sense. In addition, researcher may compare this ordering of items with literature

and/or theory/theories (if any) that someone else has proposed.

3.6.7 Research sub-question 7: Targeting (Person-item distribution)

The person-item map was utilized to examine whether the participants’ level of acculturative
stress (i.e., person ability) matched severity of item (i.e., item difficulty) of the ASSMCUS
appropriately. The person-item map provides a visual map, where the severity of the
ASSMCUS items relative to the participants’ level of acculturative stress are put on the same
measurement continuum side by side. Targeting was checked by identifying the difference
between average person measure and average item measure that serves as a reference point of
zero logit. In this study, if the difference is within 1 logit (Zhou, Almutairi, Alsaid,
Warholak, & Cooley, 2017), targeting between the item and person is considered good. The
larger the difference between average person measure and average item measure, the more
mistargeted the items are to the sample. The floor and ceiling effects were also identified,

with percentages above 5% considered significant floor or ceiling effects (Fisher, 2007).

3.6.8 Research sub-question 8: Convergent validity
Convergent validity, in this study, refers to the empirical association between a criterion
measurement and a measurement, both of which are theoretically related (Pan, 2008; Pan,

Yue, & Chan, 2010). Prior research revealed that acculturative stress was negatively
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correlated with life satisfaction (Bai, 2016; Pan, Wong, Joubert, & Chan, 2008; Pan, Yue, &
Chan, 2010), and positively correlated with negative affect (Pan & Wong, 2011; Pan, Yue, &
Chan, 2010). As discussed about their attributes in Section 3.3 of this Chapter, SLS and CAS
were used as criterion measurements. [f ASSMCUS was significantly correlated with SLS
and CAS in the expected directions, ASSMCUS would give evidence that it measures what it

claims to be measuring.
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Chapter 4: Analyses and Results
4.1 Data cleansing
Questionnaire data were collected on-line between February and March 2018, and
automatically stored in a file. Before conducting data analyses, data were downloaded to an

MS Excel spreadsheet, which contained the latest data up to 4 April 2018.

Data cleansing was performed to remove corrupt or inaccurate cases (i.e., responses, or
records). Five cases of participants doing postgraduate degrees, rather than undergraduate
degrees, were removed, i.e., case number / person number (or initial entry number): P85
(MSc in logistics), P155 (Master of Teaching), P234 (Master of Education), P277 (Master of
Education), and P280 (MBA). In addition, three cases of participants (i.e., P27, P27, and
P170) were dumped due to rendering same response values for all survey items, i.e., picking
‘1> (Not at all stressful) for survey item question numbers 1 to 172. There were no missing
data in this online survey, because all survey items required participants to give responses. In
the end, the resulting effective number of cases for data analysis was reduced to 274 from

initial 282.

4.2 Demography

Demographic analysis was carried out using MS Excel 2016. The results were presented in

Tables 4.1-4.9.
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Table 4.1

Gender
Number %

Female 201 73.4
Male 73 26.6

Table 4.2

Age (as at 1 January 2018)

Number %

17 or below 1 A4
18 59 21.5
19 62 22.6
20 57 20.8
21 41 15.0
22 32 11.7
23 10 3.6
24 7 2.6
25 0 0
26 0 0
27 2 T
28 2 T
29 0 0
30 or above 1 4
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Table 4.3

From where (province, municipality, or autonomous region)

Number
Hebei Province 4
Shanxi Province 1
Liaoning Province 18
Jilin Province 6
Heilongjiang Province 6
Jiangsu Province 8
Zhejiang Province 15
Anhui Province 6
Fujian Province 14
Jiangxi Province 3
Shandong Province 19
Henan Province 11
Hubei Province 8
Hunan Province 5
Guangdong Province 70
Hainan 6
Sichuan Province 8
Guizhou Province 11
Yunnan Province 5
Shaanxi Province 10
Gansu province 1
Qinghai Province 0
Beijing City 15
Tianjin City 3
Shanghai City 8
Chongqing City 6
Guangxi Zhuang Autonomous Region 3
Inner Mongolia Autonomous Region 1
Tibet Autonomous Region 0
Ningxia Hui Autonomous Region 1
Xinjiang Uygur Autonomous Region 2

%
1.5

6.6
2.2
2.2
2.9
5.5
2.2
5.1
1.1
6.9
4.0
2.9
1.8
25.5
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Table 4.4
Length of stay in Hong Kong

Number %
Less than half a year 16 5.8
Half a year or more, and less than a year 104 38.0
One year or more, and less than two years 54 19.7
Two years or more, and less than three years 29 10.6
Three years or more, and less than four years 49 17.9
Four years or more, and less than five years 13 4.7
Five years or more 9 33
Table 4.5
Living place
Number %
University student dormitory 196 71.5
Self-rented room or apartment from private market 71 25.9
Others 7 2.6
Table 4.6
Religion
Number %
No religion 242 88.3
Christianity 14 5.1
Roman Catholicism 0 .0
Buddhism 16 5.8
Taoism 2 i
Islam 0 .0
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Table 4.7

Higher learning institution being attended

Number %
The University of Hong Kong 16 5.8
The Chinese University of Hong Kong 39 14.2
The Hong Kong University of Science and Technology 15 5.5
The Hong Kong Polytechnic University 21 7.7
City University of Hong Kong 9 33
Hong Kong Baptist University 30 10.9
Lingnan University 15 5.5
The Education University of Hong Kong 53 19.3
The Open University of Hong Kong 41 15.0
Hong Kong Shue Yan University 26 9.5
Chu Hai College of Higher Education 8 2.9
HKU SPACE 1 4
Table 4.8
Sources of tuition fee and living expenses
Number %
Family 194 70.8
Relatives or friends 1 4
Family, and relatives or friends 7 2.6
Family, and the mainland Chinese government 3 1.1
Family, and the university being attended 55 20.1
Family, and others 5 1.8
The university being attended 3 1.1
Others 1 4
Family, relatives or friends, and the university being attended 1 4
Family, the mainland Chinese government, and the university being attended 1 4
The university being attended, and others 1 4
Family, the university being attended, and others 2 i
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Table 4.9
Discipline being pursued

Number %
Education 40 14.6
STEM 49 17.9
Language 18 6.6
Social sciences 50 18.2
Business 104 38.0
Arts 8 2.9
Law 2 i
Others 3 1.1

The above demographic analysis showed that the number of female participants was almost
three times of the number of male participants. This high number of female was consistent
with the fact that much more female university students are pursuing their studies in local
universities in recent decades. The age of participants mainly lied between 18 and 22,
making up 91.6% of the sample. Guangdong province including Shenzhen was the
participants’ leading place of origin, taking up 25.5% which is far more than 2 times of 6.9%
in the next popular place, Shangdong Province. More than 57% of the participants stayed in
Hong Kong for less than 2 years. University student dormitory was their main lodgings in
Hong Kong since more than 70% of the participants were staying there. A large majority
(88.3%) of the participants did not have religious beliefs. Participants coming from The
Education University of Hong Kong, The Open University of Hong Kong, The Chinese
University of Hong Kong, the Hong Kong Baptist University, and Hong Kong Shue Yan
University made up almost 69% of the sample. Family was the sole source of financial
support for more than 70% of the participants. Business (38%), social sciences (18.2%)),
STEM (17.9%), and education (14.6%) were four main disciplines being pursued by

participants.
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Apart from the above demographic data, the questionnaire assessed participants’ overall

remarks concerning their sojourn in Hong Kong. Table 4.10 below depicts their views.

Table 4.10

Overall remarks

Questions and options

Overall, are you satisfied with your studies in Hong Kong?

Extremely dissatisfied
Dissatisfied

Neither satisfied nor dissatisfied
Satisfied

Extremely satisfied

Overall, are you satisfied with your life in Hong Kong?
Extremely dissatisfied
Dissatistied
Neither satisfied nor dissatisfied
Satisfied

Extremely satisfied

What is your plan after graduation?
Stay in Hong Kong
Return to mainland China

Go to other countries

Do you regret your decision to come to Hong Kong?
Yes
No

Number

35
56
163
15

36
58
156
18

137
63
74

26
248

%

1.8
12.8
20.4
59.5

5.5

2.2
13.1
21.2
56.9

6.6

50.0
23.0
27.0

9.5
90.5

An overwhelming majority, 90%, of the participants did not regret their decision to study in

Hong Kong. Nonetheless, only over 60% of the participants were satisfied with both their
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studies and lives during their sojourns in Hong Kong. Moreover, only half of participants

were planning to stay in Hong Kong after graduation.

4.3 Dimensionality of the ASSMCUS

After demographic analysis, WINSTEPS version 3.71.0.1 (Linacre, 2011) was used to test

whether the 172-item ASSMCUS can be considered a unidimensional scale. Rasch principal

components analysis (i.e., Rasch factor analysis) was conducted to assess ASSMCUS’s

unidimensionality, the results of which are showed in Table 4.11. The unexplained variance

in the first contrast contained an eigenvalue of 17.4 and accounted for 6.1% of the

unexplained variance. These values suggest that ASSMCUS contained more than one

dimension (also known as factor, domain, construct, or subscale). As such, the dimensions

of ASSMCUS were analysed individually.

Table 4.11

Rasch principal components analysis results

Total raw variance in observations

Raw variance explained by measures
Raw variance explained by persons
Raw variance explained by items

Raw unexplained variance (total)
Unexplained variance in 1st contrast
Unexplained variance in 2nd contrast
Unexplained variance in 3rd contrast
Unexplained variance in 4th contrast

Unexplained variance in 5th contrast

Standardized % of % of
residual variance variance variance
(in Eigenvalue observed modeled
units)
285.7 100.0 100.0
113.7 39.8 41.0
33.9 11.9 12.2
79.7 27.9 28.8
172.0 60.2 59.0
17.4 6.1
16.1 5.6
9.7 34
6.8 24
6.3 2.2
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4.4 Rasch analysis of the 11 initial dimensions of the ASSMCUS
The psychometric properties of the 11 initial dimensions of the ASSMCUS would be

examined one by one with the assistance of WINSTEPS software as follows:

4.4.1 English Barrier

The analysis of the initial 17-item English Barrier dimension revealed that the eigenvalue of
unexplained variance in the first contrast was 2.8, which suggested that the 17 items did not
constitute a unidimensional subscale (see Figure 1 in Appendix 17). Derived from residual
loadings for items in the first contrast (see Figure 2 in Appendix 17) and clusters of items that
shared variation in the principal component plot of item loadings for the first contrast (see
Figure 3 in Appendix 17), the initial English Barrier dimension were split into 3
subdimensions: 3-item group 1 (items Q7 to Q9), 9-item group 2 (items Q1 to Q3, Q6, Q10 to
Q12, Q16, and Q17), and 5-item group 3 (items Q4, Q5, and Q13 to Q15) for further

examination.

In the 3-item group 1 subdimension, the analysis of item statistics showed that all MNSQs of
the 3 items fell within .6 and 1.4, although the Infit ZSTDs of item Q7 and Q8 fell slightly
beyond the limits of 2 and -2 respectively (Figure 4 in Appendix 17). According to Linacre
(2012, p. 622), when MNSQ of an item is acceptable, its ZSTD can be ignored. Therefore,

all items in Figure 4 in Appendix 17 could be considered fit to the Rasch model.

As to dimensionality, the eigenvalue of unexplained variance in the first contrast in the
principal components analysis of Rasch residuals was 1.7, which was less than the cutoff
value of 2; and the raw variance explained by the 3-item group 1 subdimension was 73%, a

very high percentage of the explanatory power of the 3-item group 1 subdimension (see
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Figure 5 in Appendix 17). These results suggested that the 3-item group 1 subdimension was

unidimensional.

Concerning category functioning, Figures 6 and 7 in Appendix 17 shows the category
structure and category probability curves of 3-item group 1 subdimension respectively. As to
category structure, all the observed counts were more than 10; the observed averages
monotonically increased across 5 categories; all the Outfit MNSQs were less than 2.
However, not all structure calibrations advanced by between 1.4 and 5 logits; the increment
of structure calibration from categories 2 to 3 was 6.5 logits, more than 5 logits (Linacre,
1999). Nonetheless, all category probability curves in Figure 7 in Appendix 17 exhibited
clearly distinct peaks and no peaks overlapped. Since Linacre’s (1999) guidelines are not
laws, they only suggest the situation in which the rating scale functions the best. Taken
together, these results provided evidence that categories of the 3-item group 1 functioned

well.

Regarding gender DIF, item Q8 exhibited gender DIF because of its Welch ¢ probability
of .0453 (less than .05) and its absolute value of DIF contrast of .7 (greater than .64) (see
Figure 8 in Appendix 17). After removing item QS, there was no more gender DIF (see

Figure 9 in Appendix 17).

Notwithstanding the above good psychometrics of the group 1 subdimension, Figure 10 in
Appendix 17 shows that the person reliability of the group 1 subdimension was just .5, a
moderate reliability, rather than high or close to high reliability of .8. Moreover, its person
separation was just 1.01, much less than the cutoff value of 2 (Linacre, 2012, p. 644). Such

the low person separation and moderate reliability of the group 1 subdimension rendered it
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ineffective in terms of measurement, and thus the group 1 subdimension was discarded.

In the 9-item group 2 subdimension, the analysis of item fitness showed that all MNSQs were
between .6 and 1.4, though not all ZSTDs were within -2 and 2 (see Figure 11 in Appendix
17). According to Linacre (2012, p. 622), when MNSQ of an item is acceptable, its ZSTD
can be ignored. Therefore, the 9 items in group 2 subdimension were considered fit to the

Rasch model.

The analysis of dimensionality revealed that the eigenvalue of unexplained variance in the
first contrast in the principal components analysis of Rasch residuals was 1.8, which was less
than the cutoff value of 2; and the raw variance explained by the 9-item group 2
subdimension was 66.2%, a very high percentage of the explanatory power of the 9-item
group 2 subdimension (see Figure 12 in Appendix 17). Furthermore, the point-measure
correlations of this 9-item group 2 subdimension were all above .5, ranging from .75 to .85
(see Figure 11 in Appendix 17); this demonstrated that the 9 items were oriented in the same
direction as the measure. As indications of item discrimination, the point-biserial correlations
ranged from .75 to .87 (see Figure 13 in Appendix 17), which means that this small range of
item discrimination should be regarded as equal enough to justify the use of Rasch model on
this 9-item data set. All these results corroborated that this 9-item group 2 subdimension was

unidimensional.

Analysis of category functioning confirmed that category structure was fit to the Rasch
model, as shown in Figure 14 in Appendix 17 that all the observed counts were above 10; all
observed averages monotonically increased; all category Outfit MNSQs were below 2; and

all structure calibrations advanced by between 1.4 and 5 logits across the 5 categories. In
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addition, all category probability curves in Figure 15 in Appendix 17 exhibited clearly
distinct peaks and no peaks overlapped. All these results provided evidence that categories of

the 9-item group 2 functioned well.

As to gender DIF, Figure 16 in Appendix 17 depicts that only item Q2 was a potential gender
DIF item due to its low Welch ¢ probability of .025, less than the cutoff value of .05.
However, its absolute value of DIF contrast was only .53, less than the cutoff value of .64.

Hence, there was no gender DIF in this 9-item dimension.

As to separations and reliabilities of this 9-item dimension, Figure 17 in Appendix 17
indicates that person separation and reliability were 3.03 and .9 respectively, whereas item
separation and reliability were 8.23 and .99 respectively. Both person and item reliabilities
were considered very high, i.e., much above .8. Person separation index value, 3.03, was
considered good since it was well above the minimum value of person separation, 2. Item
separation index value, 8.23, was considered very good as it was much higher than the good
value of item separation, 3 that can at least divide the items into high, medium, and low item

severities (i.e., difficulties).

Figure 18 in Appendix 17 revealed that there was not satisfactory targeting for the 9-item
group 2 subdimension because the mean logit measures of the participants’ level of
acculturative stress arising from the 9-item group 2 subdimension was found to have a
deviation of -1.33 logits from the mean of item severity measures. Some items with low
severity should be added between -6 and -7 logits. However, group 2 had neither a floor
effect with about 1.5% (= 4/274) of the participants who attained minimum scores (< 5% of

the total sample) nor a ceiling effect with about .7% (= 2/274) of the participants who
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achieved maximum scores (< 5% of the total sample). Furthermore, the item-severity range
(as presented by step calibrations of the rating categories in Figure 18 in Appendix 17)

generally had sufficient coverage for most of the participants.

Regarding local dependence, based on the formula -1/(L — 1), where L is length of the
dimension, the ideal value is approximately -.125 for the 9 items when local item
independence holds. Generated from WINSTEPS, the correlations of residuals for each item
pair ranged from about -.3168 to .263 (see Figure 19 in Appendix 17) and were not too much
deviated from the ideal value. Moreover, the highest correlation (-.3168) indicated that those
two items only shared about 10% of the variance in their residuals in common (i.e., common
variance = correlation”2); 90% of each of their residual variances differ. Hence, there was no

considerable evidence of violation of the assumption of local independence.

Concerning the issue of item hierarchy, the construct keymap of this 9-item data set reveals
that the most severe items to endorse at higher categories were put at the top, whereas the
items easier to endorse at higher categories were put at the bottom (see Figure 20 in Appendix
17). Since the ranking of the items makes sense, there was evidence for item hierarchy for
this 9-item subdimension. In addition, the item severity hierarchy map was shown in Figure

21 in Appendix 17.

Taken together, the 9-item group 2 was a valid sub-dimension under English Barrier
dimension. While the contents of the 9 items (Q1 to Q3, Q6, Q10 to Q12, Q16, and Q17)
were related to using English in Studying and in Interacting with people, group 2 was

renamed to English Barrier: Limited English Proficiency.
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In the 5-item group 3 subdimension, the analysis of item fitness showed that all MNSQs were
between .6 and 1.4, and all ZSTDs stayed within the range between -2 and 2 (see Figure 22 in

Appendix 17). Therefore, all 5 items in group 3 subdimension were fit to the Rasch model.

The analysis of dimensionality revealed that the eigenvalue of unexplained variance in the
first contrast in the principal components analysis of Rasch residuals was 1.6, which was less
than the cutoff value of 2; and the raw variance explained by the 5-item group 3
subdimension was 75.1%, a very high percentage of the explanatory power of the 5-item
group 3 subdimension (see Figure 23 in Appendix 17). Furthermore, the point-measure
correlations of this 5-item group 3 subdimension were all above .5, ranging from .84 to .89
(see Figure 22 in Appendix 17); this demonstrated that the 5 items were oriented in the same
direction as the measure. As indications of item discrimination, the point-biserial correlations
ranged from .84 to .9 (see Figure 24 in Appendix 17), which means that this small range of
item discrimination should be regarded as equal enough to justify the use of Rasch model on
this 5-item data set. All these results corroborated that this 5-item group 3 subdimension was

unidimensional.

Analysis of category functioning confirmed that category structure of the 5-item group 3
subdimension was fit to the Rasch model, as shown in Figure 25 in Appendix 17 that all the
observed counts were above 10; all observed averages monotonically increased; all category
Outfit MNSQs were below 2; and all structure calibrations advanced by between 1.4 and 5
logits across the 5 categories. In addition, all category probability curves in Figure 26 in
Appendix 17 exhibited distinct peaks and no peaks overlapped. All these results provided

evidence that categories of the 5-item group 3 subdimension functioned well.
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Concerning gender DIF, Figure 27 in Appendix 17 depicts that no item exhibited DIF as a
function of gender in the 5-item group 3 subdimension, since all Welch ¢ probabilities were

greater than .05, and all absolute values of the DIF contrasts were less than .64.

As to separations and reliabilities of this 5-item group 3 subdimension, Figure 28 in
Appendix 17 indicates that person separation and reliability were 2.8 and .89 respectively,
whereas item separation and reliability were 6.62 and .98 respectively. Both person and item
reliabilities were considered very high, i.e., much above .8. Person separation index value,
2.8, was considered good since it was well above the minimum value of person separation, 2.
Item separation index value, 6.62, was considered very good as it was much higher than the
good value of item separation, 3 that can at least divide the items into high, medium, and low

item severities (i.e., difficulties).

Figure 29 in Appendix 17 revealed that there was not satisfactory targeting for the 5-item
group 3 subdimension because the mean logit measures of the participants’ level of
acculturative stress arising from the 5-item group 3 subdimension was found to have a
deviation of -1.61 logits from the mean of item severity measures. The group 2
subdimension had a floor effect with about 5.5% (= 15/274) of the participants who attained
minimum scores (> 5% of the total sample) but did not have a ceiling effect with about 1.09%
(= 3/274) of the participants who achieved maximum scores (< 5% of the total sample). Few
items with higher severity might be inserted between 6 and 8§ logits to fill the void to address
few people with highest level of acculturative stress, and more items with lower severity
might be added between -2.5 and -4 logits and between -6.5 and -8 logits in Figure 29 of 17
to fill the gaps, especially for addressing the floor items. Nonetheless, the item-severity

range (as presented by step calibrations of the rating categories in Figure 29 in Appendix 17)
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generally had sufficient coverage for most of the participants.

Regarding local dependence, based on the formula -1/(L — 1), where L is length of the
dimension, the ideal value is approximately -.25 for the 5 items when local item
independence holds. Generated from WINSTEPS, the correlations of residuals for each item
pair ranged from about -.3786 to -.0838 (see Figure 30 in Appendix 17) and were not too
much deviated from the ideal value. Moreover, the highest correlation (-.3768) indicated that
those two items only shared about 14% of the variance in their residuals in common (i.e.,
common variance = correlation”2); 86% of each of their residual variances differ. Hence,

there was no considerable evidence of violation of the assumption of local independence.

Concerning the issue of item hierarchy, the construct keymap of this 5-item data set reveals
that the most severe items to endorse at higher categories were put at the top, whereas the
items easier to endorse at higher categories were put at the bottom (see Figure 31 in Appendix
17). Since the ranking of the items makes sense, there was evidence for item hierarchy for
this 5-item subdimension. In addition, the item severity hierarchy map was shown in Figure

32 in Appendix 17.

Taken together, the 5-item group 3 was a valid sub-dimension under English Barrier
dimension. While the contents of the 5 items (Q4, Q5, and Q13 to Q15) were related to

colloquial English, group 3 was renamed to English Barrier: Limited Colloquial English.

4.4.2 Cantonese Barrier
The analysis of dimensionality of the initial 20-item Cantonese Barrier dimension revealed

that the eigenvalue of unexplained variance in the first contrast was 2.7, which suggested that
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the 20 items did not constitute a unidimensional subscale (see Figure 1 in Appendix 18).
Derived from residual loadings for items in the first contrast (see Figure 2 in Appendix 18)
and clusters of items that shared variation in the principal component plot of item loadings
for the first contrast (see Figure 3 in Appendix 18), the initial Cantonese Barrier dimension
were split into 3 subdimensions: 4-item group 1 (items Q27 to Q30), 12-item group 2 (items
Q18 to Q21, Q23, Q26, Q31 to Q33, and Q35 to Q37) and 4-item group 3 (items Q22, Q24,

Q25, and Q34) for further examination.

In the 4-item group 1 subdimension, the analysis of its dimensionality showed that the
eigenvalue of unexplained variance in the first contrast was 2.1, which suggested that the 4
items did not constitute a unidimensional subscale (see Figure 4 in Appendix 18). Derived
from residual loadings for items in the first contrast (see Figure 5 in Appendix 18) and
clusters of items that shared variation in the principal component plot of item loadings for the
first contrast (see Figure 6 in Appendix 18), the 4-item group 1 subdimension were further
split into 2 groups: 2-item group 1A (items Q27 and Q30), and 2-item group 1B (items Q28

and Q29).

In the 2-item group 1A, the analysis of item fitness depicted that all MNSQs were within the
range between .4 and 1.4; however, all ZSTDs fell into the acceptable bounds of -2 and 2,
except item Q30 having an Infit ZSTD value of -2.5 (see Figure 7 in Appendix 18).
According to Linacre (2012, p. 622), when MNSQ of an item is acceptable, its ZSTD can be
ignored. Therefore, the 2 items in Figure 7 in Appendix 18 could be considered fit to the

Rasch model.

The analysis of dimensionality of the 2-item group 1A showed that eigenvalue of unexplained
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variance in the first contrast was 0, which suggested that the 2 items constituted a
unidimensional subscale (see Figure 8 in Appendix 18). In addition, the raw variance
explained by the 2-item group 1A was 77.2% (see Figure 8 in Appendix 18), which was a
high explanatory power of 2-item group 1A. Therefore, the 2-item group 1A was considered

unidimensional.

The analysis of category functioning of the 2-item group 1A indicated that the five categories
did not function well. All observed counts were greater than 10; the observed averages
monotonically increased; and all Outfit MNSQs were less than 2. However, not all the
structure calibrations advanced by between 1.4 and 5 logits; the advance from categories 3 to
4 was just .43 logits, much less than the 1.4 logits (see Figure 9 in Appendix 18). In addition,
category probability curves in Figure 10 in Appendix 18 showed that the peak of the
probability curve of category 3 was almost covered by probability curves of categories 2 and
4. Therefore, categories 3 and 4 were combined. After doing so, the resulting category
structure and probability curves were shown in Figure 11 and 12 in Appendix 18 respectively.
This time round, all observed counts were greater than 10; the observed averages
monotonically increased; and all Outfit MNSQs were less than 2, and all the structure
calibrations advanced by between 1.4 and 5 logits (see Figure 11 in Appendix 18). Also, all
probability curves of categories displayed distinct peaks and no peaks overlapped (see Figure

12 in Appendix 18).

Re-analyzing item fitness showed that all MNSQs were within the range between .4 and 1.4,
and all ZSTDs fell into the acceptable bounds of -2 and 2 (see Figure 13 in Appendix 18).

Hence, the 2 items in group 1A were fit to the Rasch model.
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Re-analyzing dimensionality revealed that the eigenvalue of unexplained variance in the first
contrast was 0, which suggested that the 2 items constituted a unidimensional subscale (see
Figure 14 in Appendix 18). In addition, the raw variance explained by the 2-item group 1A
was 70.1% (see Figure 14 in Appendix 18), which was a high explanatory power of 2-item

group 1A. Therefore, the 2-item group 1A was unidimensional.

Gender DIF analysis depicted that both Welch ¢ probabilities of items Q27 and Q30 were less
than .05 and both the absolute values of their DIF contrasts were greater than .64 (see Figure
15 in Appendix 18). Hence, both items Q27 and Q30 were gender DIF items and would be
removed to maintain measurement invariance across gender groups in the 2-item group 1A.
As aresult, group 1A was no longer a valid measuring instrument after removing items Q27

and Q30. Therefore, group 1A was discarded.

Regarding the 2-item group 1B consisting of items Q28 and Q29, analysis of item fitness
revealed that all MNSQs were within the range between .4 and 1.4, and all ZSTDs fell into
the acceptable bounds of -2 and 2 (see Figure 16 in Appendix 18). Hence, the 2 items in

group 1A were fit to the Rasch model.

As to dimensionality of group 1B, the eigenvalue of unexplained variance in the first contrast
was 0, which suggested that the 2 items constituted a unidimensional subscale (see Figure 17
in Appendix 18). In addition, the raw variance explained by the 2-item group 1B was 86.8%
(see Figure 17 in Appendix 18), which suggested a high explanatory power of 2-item group

1B. These results supported that the 2-item group 1B was unidimensional.

Concerning category functioning of group 1B, Figure 18 in Appendix 18 shows that all
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observed counts were greater than 10; observed averages monotonically increased across 5
categories, and the all Outfit MNSQs were less than 2. However, all structure calibrations
advanced by more than 5 logits, which violated what Linacre (1999) suggested for optimal
category functioning. Nonetheless, all the category probability curves exhibited distinct
peaks and no peaks overlapped (see Figure 19 in Appendix 18). Taken together, categories in

group 1B could be considered functioning well.

As to gender DIF, Figure 20 in Appendix 18 depicts that no item exhibited DIF as function of
gender in group 1B. All the Welch 7 probabilities were much above .05, and the absolute

values of all the DIF contrasts were much less than .64.

As to separations and reliabilities of this 2-item group 1B, Figure 21 in Appendix 18 indicates
that person separation and reliability were 1.91 and .79 respectively, whereas item separation
and reliability were 6.65 and .98 respectively. Person reliability of .79 was still considered
high, since it was just a bit below .8—the minimum value for high reliability. Item reliability
of .98 was considered very high, as it was much above .8 and even close to 1. Person
separation index value, 1.91, was considered acceptable since it was just a bit below the
minimum value of person separation, 2. Item separation index value, 6.65, was considered
very good as it was much higher than the good value of item separation, 3 that can at least

divide the items into high, medium, and low item severities (i.e., difficulties).

Figure 22 in Appendix 18 is the person-item map (or called Wright map) depicting the item
severity (or difficulty in Rasch model’s term) hierarchies. Item Q28 (“I feel stressed when I
watch Hong Kong’s Cantonese TV programs.”) with 1.57 logits was higher than item Q29 (“I

feel stressed when I listen to Hong Kong’s Cantonese radio programs.”) with -1.57 logits in
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terms of severity level. However, the rankings of these two items ran against common sense
that it is easier for a person to understand things by watching television (i.e., having pictures
and even subtitles) than listening to radio, especially when the language being used on
television and radio programs is foreign to a person. As such, this 2-item group 1B did not
have construct validity and was discarded, even though it had good and valid psychometric

properties as mentioned above.

Regarding 12-item group 2 subdimension consisting of items Q18 to Q21, Q23, Q26, Q31 to
Q33, and Q35 to Q37, the analysis of item fitness showed that all MNSQs fell within the
acceptable bounds of .6 and 1.4, but not all ZSTDs were in the range between -2 and 2 (see
Figure 23 in Appendix 18). According to Linacre (2012, p. 622), when MNSQ of an item is
acceptable, its ZSTD can be ignored. Therefore, the 12 items in group 2 subdimension, as
shown in Figure 23 in Appendix 18, could be considered fit to the Rasch model. However, to
enhance the psychometrics, e.g., separations and reliabilities, of group 2 subdimension,
underfitting items with values of ZSTDs above 2 were edited to remove the aberrant persons’
responses to these items. As indicated in Figure 23 in Appendix 18, there were 3 underfitting
items with their ZSTDs above 2, namely, items Q18, Q36, and Q35. As item Q18 topped the
list of misfit order, editing started with it first. Four responses to item Q18 made by persons
with numbers 87, 183, 254, and 263 (see Figure 24 in Appendix 18) were edited to non-
applicable to give Figure 25 in Appendix 18 in which item Q36 came first on the list of misfit
order. Four responses to item Q36 made by persons with numbers 88, 101, 153, and 217 (see
Figure 26 in Appendix 18) were amended to non-applicable to result in Figure 27 in
Appendix 18 in which item Q35 rose to the top of the list of misfit order. Four responses to
item Q35 made by persons with numbers 4, 77, 88, and 195 (see Figure 28 in Appendix 18)

were edited to non-applicable to give Figure 29 in Appendix 18 in which item Q31 ranked

130



first on the list of misfit order. Two responses to item Q31 made by persons with numbers 51
and 273 (see Figure 30 in Appendix 18) were edited to non-applicable. After doing so, the
resulting Figure 31 in Appendix 18 shows that there were no more underfitting items with
ZSTDs above 2. Although overfitting items Q20, Q32, and Q33 had ZSTDs below -2,
WINSTEPS did not list any more poorly fitting item for further editing (see Figure 32 in
Appendix 18) because overfitting items are too predictable. In any event, as long as all the
MNSQs were within the acceptable bounds and even all ZSTDs of underfitting items were
also within acceptable range, as shown in Figure 31 in Appendix 18, all the 12 items in group

2 subdimension were considered fit to the Rasch model (Linacre, 2012, p. 622).

As to dimensionality, the eigenvalue of unexplained variance in the first contrast in the
principal components analysis of Rasch residuals was 1.8, which was less than the cutoff
value of 2; and the raw variance explained by the 12-item group 2 subdimension was 74.4%,
a very high percentage of its explanatory power (see Figure 33 in Appendix 18).

Furthermore, the point-measure correlations were all above .5, ranging from .84 to .91 (see
Figure 31 in Appendix 18); this demonstrated that the 12 items were oriented in the same
direction as the measure. As indications of item discrimination, the point-biserial correlations
ranged from .73 to .89 (see Figure 34 in Appendix 18), which means that this small range of
item discrimination should be regarded as equal enough to justify the use of Rasch model on
this 12-item data set. All these results corroborated that this 12-item group 2 subdimension

was unidimensional.

Concerning category functioning, Figures 35 and 36 in Appendix 18 shows the category
structure and category probability curves of 12-item group 2 subdimension respectively. As

to category structure, all the observed counts were more than 10; the observed averages
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monotonically increased across 5 categories; all the Outfit MNSQs were less than 2; all
structure calibrations advanced by between 1.4 and 5 logits. Moreover, all category
probability curves in Figure 36 in Appendix 18 exhibited distinct peaks and no peaks
overlapped. All these results provided evidence that categories of the 12-item group 2

subdimension functioned well.

As to gender DIF, Figure 37 in Appendix 18 depicts that only item Q35 was a potential
gender DIF item because its Welch ¢ probability was .0438, less than the cutoff value of .05.
Nonetheless, its DIF contrast of .52 was less than .64. Hence, item Q35 could not be
regarded as a gender DIF item. Since all the Welch 7 probabilities of the other 11 items were
much above .05, and the absolute values of all their DIF contrasts were much less than .64.

As such, there was no DIF item as a function of gender in the 12-item group 2 subdimension.

As regards the separations and reliabilities of this 12-item group 2 subdimension, Figure 38
in Appendix 18 indicates that person separation and reliability were 4.06 and .94 respectively,
whereas item separation and reliability were 4.74 and .96 respectively. Person reliability

of .94 and item reliability of .96 were considered very high, as it was well above .8 and close
to 1. Person separation index value, 4.06, was considered high since it was much higher than
the minimum value of person separation, 2. Item separation index value, 4.74, was also
considered high as it was much higher than the good value of item separation, 3 that can at

least divide the items into high, medium, and low item severities (i.e., difficulties).

Figure 39 in Appendix 18 revealed that the mean logit measures of the participants’ level of
acculturative stress arising from the 12-item group 2 subdimension was found to have a

deviation of -.42 logit (< .5 logit in absolute value) from the mean of item severity measures,
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suggesting that the two means were quite close. In addition, the 12-item group 2 did not have
a ceiling effect with about 3.3% (= 9/274) of the participants who achieved maximum scores
(< 5% of the total sample) but had a floor effect with about 11.3% (= 31/274) of the
participants who attained minimum scores (> 5% of the total sample). Besides, the 12 items
covered the range between about -4.8 and -5.2 logits. Only participants who stayed between
4.5 and 6 logits, and between —5 and -6 logits were out of range. Thus, more severe and
easier items might be added in the former and the latter ranges respectively to measure those
participants there. Overall, the targeting of these 12 items together with their rating scales on

this sample was very good.

Based on the formula -1/(L — 1), where L is length of the dimension, the ideal value is
approximately -.0909 for the 12 items when local item independence holds. Generated from
WINSTEPS, the correlations of residuals for each item pair ranged from about -.3312 to .209
(see Figure 40 in Appendix 18) and were not too much deviated from the ideal value.
Moreover, the highest correlation (-.3312) indicated that those two items only shared about
11% of the variance in their residuals in common (i.e., common variance = correlation™2);
89% of each of their residual variances differ. Hence, there was no considerable evidence of

violation of the assumption of local independence.

Concerning the issue of item hierarchy, the construct keymap of this 12-item data set reveals
that the most severe items to endorse at higher categories were put at the top, whereas the
items easier to endorse at higher categories were put at the bottom (see Figure 41 in Appendix
18). Since the ranking of the items makes sense, there was evidence for item hierarchy for
this 12-item group 2 subdimension. In addition, the item severity hierarchy map was shown

in Figure 42 in Appendix 18.

133



Taken together, the 12-item group 2 was a valid sub-dimension under Cantonese Barrier
dimension. While the contents of the 12 items (Q18 to Q21, Q23, Q26, Q31 to Q33, and
Q35 to Q37) were related to using Cantonese in Studying and in Interacting with People,

group 2 was renamed to Cantonese Barrier: Limited Cantonese Proficiency.

Regarding 4-item group 3 subdimension consisting of items Q22, Q24, Q25, and Q34, the
analysis of item fitness showed that all MNSQs fell within the acceptable bounds of .6 and
1.4, but not all ZSTDs were in the range between -2 and 2 (see Figure 43 in Appendix 18).
According to Linacre (2012, p. 622), when MNSQ of an item is acceptable, its ZSTD can be
ignored. Therefore, the 4 items in group 3 subdimension, as shown in Figure 43 in Appendix
18, could be considered fit to the Rasch model. However, to enhance the psychometrics, e.g.,
separations and reliabilities, of group 3 subdimension, underfitting items with values of
ZSTDs above 2 were edited to remove the aberrant persons’ responses to these items. As
indicated in Figure 43 in Appendix 18, there was only 1 underfitting item with its ZSTDs
above 2, namely, item Q34. Three responses to item Q34 made by persons with numbers 4,
51, and 141 (see Figure 44 in Appendix 18) were edited to non-applicable. After doing so,
the resulting Figure 45 in Appendix 18 shows that there was no underfitting items with
ZSTDs above 2. Although the overfitting item Q24 had ZSTDs below -2, WINSTEPS did
not list any more poorly fitting item for further editing (see Figure 46 in Appendix 18)
because overfitting items are too predictable. In fact, the overfitting item Q24 in Figure 45 in
Appendix 18 had improved a bit when compared to that in Figures 43 in Appendix 18. That
is, its MNSQs with new value of .69 (from previous .68) moved a bit closer to ideal value of
1, and its ZSTDs became smaller after editing 3 aberrant persons’ responses to item Q34. In

any event, as long as all the MNSQs were within the acceptable bounds and even all ZSTDs
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of underfitting items were also within acceptable range, as shown in Figure 45 in Appendix
18, all the 4 items in group 3 subdimension were considered fit to the Rasch model (Linacre,

2012, p. 622).

As to dimensionality, the eigenvalue of unexplained variance in the first contrast in the
principal components analysis of Rasch residuals was 1.6, which was less than the cutoff
value of 2; and the raw variance explained by the 4-item group 3 subdimension was 82.2%, a
very high percentage of its explanatory power (see Figure 47 in Appendix 18). Furthermore,
the point-measure correlations were all above .5, ranging from .94 to .97 (see Figure 45 in
Appendix 18); this demonstrated that the 4 items were oriented in the same direction as the
measure. As indications of item discrimination, the point-biserial correlations ranged

from .78 to .93 (see Figure 48 in Appendix 18), which means that this small range of item
discrimination should be regarded as equal enough to justify the use of Rasch model on this
4-item data set. All these results corroborated that this 4-item group 3 subdimension was

unidimensional.

Concerning category functioning, Figures 49 and 50 in Appendix 18 shows the category
structure and category probability curves of 4-item group 3 subdimension respectively. As to
category structure, all the observed counts were more than 10; the observed averages
monotonically increased across 5 categories; all the Outfit MNSQs were less than 2.
However, not all structure calibrations advanced by between 1.4 and 5 logits; the increment
of structure calibration from categories 2 to 3 was 5.36 logits, more than 5 logits (Linacre,
1999). Nonetheless, all category probability curves exhibited distinct peaks and no peaks
overlapped. Since Linacre’s (1999) guidelines are not laws, they only suggest the best

situation in which the rating scale functions. Taken together, these results provided evidence
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that categories of the 4-item group 3 subdimension functioned well.

As to gender DIF, Figure 51 in Appendix 18 depicts that no item exhibited DIF as function of
gender in this 4-item group 3 subdimension. All the Welch ¢ probabilities were much

above .05, and the absolute values of all the DIF contrasts were much less than .64.

As regards the separations and reliabilities of this 4-item group 3 subdimension, Figure 52 in
Appendix 18 indicates that person separation and reliability were 2.93 and .9 respectively,
whereas item separation and reliability were 5.45 and .97 respectively. Person reliability of .9
and item reliability of .97 were considered very high, as it was well above .8 and close to 1.
Person separation index value, 2.93, was considered fairly high since it was well above the
minimum value of person separation, 2. Item separation index value, 5.45, was considered
very high as it was much higher than the good value of item separation, 3 that can at least

divide the items into high, medium, and low item severities (i.e., difficulties).

Figure 51 in Appendix 18 revealed that the mean logit measures of the participants’ level of
acculturative stress arising from the 4-item group 3 subdimension was found to have a
deviation of .37 logit (< .5 logit) from the mean of item severity measures. Nonetheless, the
4-item group 3 had a ceiling effect with about 13.5% (= 37/274) of the participants who
achieved maximum scores (> 5% of the total sample) and a floor effect with about 13.9% (=
38/274) of the participants who attained minimum scores (> 5% of the total sample). These
results represented an inadequate item to person targeting, particularly for people with the
highest or lowest level of acculturative stress were not covered by any items of group 3
subdimension at the top and bottom of Figure 53 in Appendix 18. Much easier and most

severe items could be introduced at -8 logits and 7 logits respectively to address this issue of

136



inadequate item to person targeting. Despite this lack of representation, the item-difficulty
range (as presented by step calibrations of the rating scale categories in Figure 53 in
Appendix 18) had sufficient coverage for the majority of the participants ranging from about
-7.8 to 6.5 logits, except for the ceiling and floor participants. Overall, the targeting of these

4 items together with their rating scales on this sample was very good.

Based on the formula -1/(L — 1), where L is length of the dimension, the ideal value is
approximately -.333 for the 4 items when local item independence holds. Generated from
WINSTEPS, the correlations of residuals for each item pair ranged from about -.4863 to
-.2228 (see Figure 54 in Appendix 18) and were not too much deviated from the ideal value.
Moreover, the highest correlation (-.462) indicated that those two items only shared about
21.3% of the variance in their residuals in common (i.e., common variance = correlation™2);
78.7% of each of their residual variances differ. Hence, there was no considerable evidence

of violation of the assumption of local independence.

Concerning the issue of item hierarchy, the construct keymap of this 4-item data set reveals
that the most severe items to endorse at higher categories were put at the top, whereas the
items easier to endorse at higher categories were put at the bottom (see Figure 55 in Appendix
18). Since the ranking of the items makes sense, there was evidence for item hierarchy for
this 4-item subdimension. In addition, the item severity hierarchy map was shown in Figure

56 in Appendix 18.

Taken together, the 4-item group 2 was a valid sub-dimension under Cantonese Barrier
dimension. While the contents of the 4 items (Q22, Q24, Q25, and Q34) were related to

Colloquial Cantonese, group 2 was renamed to Cantonese Barrier: Limited Colloquial
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Cantonese.

4.4.3 Study Stress

The eigenvalue of the first contrast in the principal components analysis of Rasch residuals
was 3.3 (see Figure 1 in Appendix 19), which was greater than 2, suggesting that these 13
items of Study Stress dimension did not constitute a unidimensional scale. Derived from
residual loadings for items in the first contrast (see Figure 2 in Appendix 19) and clusters of
items that shared variation in the principal component plot of item loadings for the first
contrast (see Figure 3 in Appendix 19), the initial Study Stress dimension were split into 2
subdimensions: 7-item group 1 (items Q40 to Q44, Q49, and Q50), and 6-item group 2 (items

Q38, Q39, and Q45 to Q48) for further examination.

Analysis of item fitness revealed that all MNSQs of 7-item group 1 subdimension were
between .6 and 1.4, whereas not all its ZSTDs fell within the acceptable bounds of -2 and 2,
(see Figure 4 in Appendix 19). According to Linacre (2012, p. 622), when MNSQ of an item
is acceptable, its ZSTD can be ignored. Therefore, all items in Figure 4 in Appendix 19 could
be considered fit to the Rasch model. Nonetheless, the only underfitting item Q50 had large
values of ZSTD: 4.1 for Infit, and 4 for Outfit. To improve the reliability of the group 1, the
persons’ responses to the underfitted item Q50 were edited. Six odd or strange responses of
person numbers 33, 98, 117, 175, 210, and 224 to item Q50 (see Figure 5 in Appendix 19)
were amended to non-applicable, resulting in Figure 6 in Appendix 19 in which all items

were still between .6 and 1.4, and the absolute values of all ZSTDs were below 3.

Analysis of dimensionality showed that the eigenvalue of the first contrast in the principal

components analysis of Rasch residuals was 1.9, which was less than the cutoff value of 2;

138



and the raw variance explained by group 1 subdimension was 67.2%, a high percentage of the
explanatory power of group 1 subdimension (see Figure 7 in Appendix 19). These results

suggested that these 7 items of group 1 subdimension constituted a unidimensional scale.

Category structure of this 7-item group 1 was fit to the Rasch model, as shown in Figure 8 in
Appendix 19 that all observed counts were greater than 10; all observed averages
monotonically increased; all category Outfit MNSQs were less than 2; and all structure
calibrations advanced by between 1.4 and 5 logits across the categories. In addition, all
category probability curves in Figure 9 in Appendix 19 exhibited clearly distinct peaks and no
peaks overlapped. All these results provided evidence that categories of the 7-item group 1
functioned appropriately in differentiating the acculturative stress level of participants due to

group 1 and thus, were not subject to collapse.

Analysis of gender DIF showed that item Q43 exhibited DIF as a function of gender (see

Figure 10 in Appendix 19), since the Welch ¢ probability of item Q71 was .0021, much less
than the cutoff value of .05; and its absolute value of DIF contrast was .74, much above the
threshold of .64. After removing item Q43, none of the remaining 6 items exhibited gender

DIF (see Figure 11 in Appendix 19).

Re-analysis of item fitness indicated that all MNSQs of 6-item group 1 subdimension were
between .6 and 1.4, although not all its ZSTDs fell within the acceptable bounds of -2 and 2,
(see Figure 12 in Appendix 19). According to Linacre (2012, p. 622), when MNSQ of an
item is acceptable, its ZSTD can be ignored. Therefore, all 6 items in Figure 12 in Appendix

19 could be considered fit to the Rasch model.

Re-analysis of dimensionality depicted that the eigenvalue of the first contrast in the principal

components analysis of Rasch residuals was 1.8, which was less than the cutoff value of 2;
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and the raw variance explained by group 1 subdimension was 66.3%, a high percentage of the
explanatory power of this 6-item group 1 subdimension (see Figure 13 in Appendix 19). The
point-measure correlations of this 6-item group 1 subdimension were all above .5, ranging
from .8 to .85 (see Figure 12 in Appendix 19); this demonstrated that the 6 items were
oriented in the same direction as the measure. As indications of item discrimination, the
point-biserial correlations ranged from .79 to .84 (see Figure 14 in Appendix 19), which
means that this small range of item discrimination should be regarded as equal enough to
justify the use of Rasch model on this 6-item data set. All these results corroborated that this

6-item group 1 subdimension was unidimensional.

Re-analysis of category functioning confirmed that category structure was fit to the Rasch
model, as shown in Figure 15 in Appendix 19 that all observed counts were above 10; all
observed averages monotonically increased, all category Outfit MNSQs were below 2; and

all structure calibrations advanced by between 1.4 and 5 logits across the categories. In
addition, all category probability curves in Figure 16 in Appendix 19 exhibited clearly
distinct peaks and no peaks overlapped. All these results provided evidence that categories of

the 6-item group 1 functioned well.

Person separation and person reliability of this 6-item group 1 were 2.41 and .85 respectively,
whereas item separation and item reliability are 5.36 and .97 respectively (see Figure 17 in
Appendix 19). Both person reliability and item reliability of this 6-item group 1 were
considered high reliabilities because their values were above .8. Person separation index
value, 2.41, was considered acceptable since it was above the minimum value of person
separation, 2. Item separation index value, 5.36, was considered very good as it was much

higher than the good value of item separation, 3 that can at least divide the items into high,
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medium, and low item severities (i.e., difficulties).

Figure 18 in Appendix 19 revealed that there was not satisfactory targeting for the 6-item
group | subdimension because the mean logit measures of the participants’ level of
acculturative stress arising from the 6-item group 1 subdimension was found to have a
deviation of -1.32 logits from the mean of item severity measures. Furthermore, group 1
showed a floor effect with about 5.5% (= 15/274) of the participants who attained minimum
scores (> 5% of the total sample), whereas there was no ceiling effect with about .7% (=
2/274) of the participants who achieved maximum scores (< 5% of the total sample).
Nonetheless, these results represented an inadequate item to person targeting, particularly for
those participants who had lower or no acculturative stress level arising from group 1
subdimension and were not addressed by items of any 6-item group 1 at the bottom of Figure
18 in Appendix 19. More items with lower severity should be added between -5 and -6 logits
as well as between -2 and -3 logits. Notwithstanding this lack of representation, the item-
severity range (as presented by step calibrations of the rating categories in Figure 18 in

Appendix 19) generally had sufficient coverage for most of the participants.

Regarding local dependence, based on the formula -1/(L — 1), where L is length of the
dimension, the ideal value is approximately -.2 for the 6 items when local item independence
holds. Generated from WINSTEPS, the correlations of residuals for each item pair ranged
from about -.38 to .07 (see Figure 19 in Appendix 19) and were not too much deviated from
the ideal value. Moreover, the highest correlation (-.38) indicated that those two items only
shared about 14.4% of the variance in their residuals in common (i.e., common variance =
correlation”2); 85.6% of each of their residual variances differ. Hence, there was no

considerable evidence of violation of the assumption of local independence.
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Concerning the issue of item hierarchy, the construct keymap of this 6-item data set reveals
that the most severe items to endorse at higher categories were put at the top, whereas the
items easier to endorse at higher categories were put at the bottom (see Figure 20 in Appendix
19). Since the ranking of the items makes sense, there was evidence for item hierarchy for
this 6-item subdimension. In addition, the item severity hierarchy map was shown in Figure

21 in Appendix 19.

Taken together, the 6-item group 1 was a valid sub-dimension under Study Stress dimension.
While the contents of the 6 items (Q40 to Q42, Q44, Q49, and Q50) were fundamentally
related to studying hard to attain a good academic performance, group 1 was renamed to

Study Stress: Heavy Course Load.

Regarding 6-item group 2 subdimension, the eigenvalue of the first contrast in the principal
components analysis of Rasch residuals was 2.1 (see Figure 22 in Appendix 19), which was
greater than 2, suggesting that these 6 items of group 2 subdimension did not constitute a
unidimensional scale. Derived from residual loadings for items in the first contrast (see
Figure 23 in Appendix 19) and clusters of items that shared variation in the principal
component plot of item loadings for the first contrast (see Figure 24 in Appendix 19), the 6-
item group 2 subdimension were split into 2 further subdimensions: 3-item group 2A (items
Q39, Q45, and Q46), and 3-item group 2B (items Q38, Q47, and Q48) for further

examination.

Concerning 3-item group 2A, analysis of item fitness revealed that there was one underfitting
item, Q39, which had its Outfit MNSQ greater than 1.4, and both its ZSTDs greater than 2

(see Figure 25 in Appendix 19). Owing to small number of items, i.e., 3 items, editing the
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persons’ responses to item Q39, rather than removing item Q39, was adopted. Four odd or
strange responses of person numbers 40, 88, 153 and 231 to item Q39 (see Figure 26 in
Appendix 19) were amended to non-applicable, resulting in Figure 27 in Appendix 19 in
which item Q39 was still an item misfit with its Outfit MNSQ greater than 1.4 and both its
ZSTDs greater than 2. Therefore, removal of item Q39 was taken as a last resort. After
doing so, the item statistics showed that the remaining 2 items fell within the acceptable
bounds of MNSQ (i.e., between .6 and 1.4) and of ZSTD (i.e. between -2 and 2). Having said
that, its values of both person separation and person reliability being zero (see Figure 29 in
Appendix 19) rendered 2-item group 2A to be an unreliable scale. As a result, group 2A was

discarded.

As to the remaining 3-item group 2B, analysis of item fitness showed that there was an
underfitting item, Q38. Both its MNSQs were below 1.4, but its ZSTDs were greater than 2
(see Figure 28 in Appendix 19). According to Linacre (2012, p. 622), when MNSQ of an
item is acceptable, its ZSTD can be ignored. Therefore, the 3 items in Figure 28 in Appendix
19 could be considered fit to the Rasch model. Nonetheless, Q38 had large values of ZSTD:
2.9 for Infit, and 3.3 for Outfit. To improve the reliability of the group 2B, the persons’
responses to the underfitted item Q38 were edited. Nine aberrant responses of person
numbers 16, 31, 81, 113, 127, 226, 229, 243, and 266 to item Q38 (see Figure 29 in Appendix
19) were amended to non-applicable, resulting in Figure 30 in Appendix 19 in which all items
were still between .6 and 1.4, and the absolute values of all corresponding ZSTDs were below

2. Hence, all the 3 items in group 2b were fit to the Rasch model.

The analysis of dimensionality in Figure 31 in Appendix 19 showed that the eigenvalue of the
first contrast in the principal components analysis of Rasch residuals in the 3-item group 2B

was 1.5, less than the cutoff value of 2. In addition, the raw variance explained by this 3-item
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group 2B was 72.8%, a very high percentage of the explanatory power of group 2B (see
Figure 31 in Appendix 19). The point-measure correlations were all above .5, ranging

from .8 to .89 (see Figure 30 in Appendix 19); this demonstrated that the 3 items were
oriented in the same direction as the measure. As indications of item discrimination, the
point-biserial correlations ranged from .8 to .9 (see Figure 32 in Appendix 19), which means
that this small range of item discrimination should be regarded as equal enough to justify the
use of Rasch model on this 3-item data set. All these results corroborated that 3-item group

2B was unidimensional.

According to Linacre’s (1999) guidelines on the effectiveness of rating scale functioning, the
category structure of the 3-item group 2B was deemed fit to the Rasch model because all
observed counts were greater than 10; all observed averages monotonically increased; all
category Outfit MNSQs were less than 2; and all structure calibrations advanced by between
1.4 and 5 logits across the 5 categories (see Figure 33 in Appendix 19). In addition, all
category probability curves in Figure 34 in Appendix 19 exhibited distinct peaks and no
peaks overlapped. All results provided evidence that categories of the 3-item group 2B

functioned well.

The analysis of gender DIF showed that none of the 3 items exhibited DIF as a function of
gender (see Figure 35 in Appendix 19). The Welch ¢ probabilities of all 3 items were much
greater than .05; and the absolute values of all DIF contrasts were much less than .64. Hence,

measurement invariance was maintained across gender groups in this 3-item group 2B.

Person separation and person reliability of this 3-item group 2B were 1.72 and .75
respectively, whereas item separation and item reliability are 8.91 and .99 respectively (see
Figure 36 in Appendix 19). Person reliability of .75 was considered moderately reliable as it

was below the threshold of high reliability of .8 or above. Item reliability of .99 was
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considered very high reliable because it was much above .8 and very close to 1. Person
separation index value, 1.72, was considered poor since it was below the minimum value of
person separation, 2. Item separation index value, 8.91, was considered very good as it was
much higher than the good value of item separation, 3 that can at least divide the items into

high, medium, and low item severities (i.e., difficulties).

Figure 37 in Appendix 19 revealed that there was not satisfactory targeting for the 3-item
group 2B because the mean logit measures of the participants’ level of acculturative stress
arising from the 3-item group 2B was found to have a deviation of -2.09 logits from the mean
of item severity measures. Furthermore, group 1 showed a floor effect with about 12% (=
33/274) of the participants who attained minimum scores (> 5% of the total sample), whereas
there was no ceiling effect with about .7% (= 2/274) of the participants who achieved
maximum scores (< 5% of the total sample). Nonetheless, these results represented an
inadequate item to person targeting, particularly for those participants who had lower or no
acculturative stress level arising from the 3-item group 2B and were not addressed by items
of any group 2B at the bottom of Figure 37 in Appendix 19. On one hand, items with lower
severity should be added between -2 and -4 logits and near the bottom of Figure 37 in
Appendix 19. On the other hand, there was a big gap between items Q38 and Q48. Some
items could be introduced to fill this gap. Notwithstanding this lack of representation, the
item-severity range (as presented by step calibrations of the rating categories in Figure 37 in

Appendix 19) generally had sufficient coverage for most of the participants.

Regarding local dependence, based on the formula -1/(L — 1), where L is length of the
dimension, the ideal value is approximately -.5 for the 3 items when local item independence
holds. Generated from WINSTEPS, the correlations of residuals for each item pair ranged

from about -.53 to -.48 (see Figure 38 in Appendix 19) and were not too much deviated from
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the ideal value. Moreover, the highest correlation (-.53) indicated that those two items only
shared about 28.1% of the variance in their residuals in common (i.e., common variance =
correlation”2); 71.9% of each of their residual variances differ. Hence, there was no

considerable evidence of violation of the assumption of local independence.

Concerning the issue of item hierarchy, the construct keymap of this 3-item data set reveals
that the most severe items to endorse at higher categories were put at the top, whereas the
items easier to endorse at higher categories were put at the bottom (see Figure 39 in Appendix
19). Since the ranking of the items makes sense, there was evidence for item hierarchy for

this 3-item subdimension. In addition, the item severity hierarchy map was shown in Figure

40 in Appendix 19.

Taken together, the 3-item group 2B was a valid measuring instrument. Since the contents of
the 3 items (Q38, Q47, and Q48) were related to ways of teaching and learning, group 2B

was renamed to Study Stress: Student-Centred Learning Approach.

4.4.4 Cultural Difference

The eigenvalue of the first contrast in the principal components analysis of Rasch residuals
was 3.3 (see Figure 1 in Appendix 20), which was greater than 2, suggesting that these 27
items of Cultural Difference dimension did not constitute a unidimensional scale. Derived
from residual loadings for items in the first contrast (see Figure 2 in Appendix 20) and
clusters of items that shared variation in the principal component plot of item loadings for the
first contrast (see Figure 3 in Appendix 20), the initial Cultural Difference dimension were
split into 3 subdimensions: 6-item group 1 (items Q72 to Q77), 12-item group 2 (items Q59,

and Q61 to Q71), and 9-item group 3 (items Q51 to 58, and Q60) for further examination.
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Analysis of item fitness revealed that all MNSQs of 6-item group 1 subdimension were
between .6 and 1.4 and all its ZSTDs fell within the acceptable bounds of -2 and 2, except
item Q76 which had both Infit ZSTD and Outfit ZSTD less than -2 (see Figure 4 in Appendix
20). Nonetheless, item Q76 (“I feel frustrated when others do not understand my cultural
values.”) was kept because its content was relevant to acculturative stress due to group 1; the
number of items in group 1 subdimension was 6, a small number; item Q76 was an overfit,
rather than underfit, item; and the deviations of its ZSTDs from cutoff value, -2, were very
small, just -.4 and -.7. Hence, all the 6 items in group 1 subdimension were considered fit to

the Rasch model.

The analysis of dimensionality of the 6-item group 1 subdimension shows that eigenvalue of
the first contrast in the principal components analysis was 1.7, less than the cutoff value of 2,
and the raw variance explained by this 6-item group 1 subdimension was 69.4%, a very high
percentage of the explanatory power of group 1 subdimension (see Figure 5 in Appendix 20).
The point-measure correlations of the 6-item group 1 subdimension were all above .5,
ranging from .81 to .88 (see Figure 4 in Appendix 20); this demonstrated that the 6 items
were oriented in the same direction as the measure. As indications of item discrimination, the
point-biserial correlations ranged from .81 to .89 (see Figure 6 in Appendix 20), which means
that this small range of item discrimination should be regarded as equal enough to justify the
use of Rasch model on this 6-item data set. All these results corroborated that 6-item group 1

was a unidimensional subdimension.

Category structure of 6-item group 1 was fit to the Rasch model as shown in Figure 7 in

Appendix 20 that all observed counts were above 10; all observed average monotonically
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increased; and all category Outfit MNSQs were less than 2. Not all structure calibrations
advanced by between 1.4 and 5 logits across the categories; the increment of structure
calibration from categories 4 to 5 was just 1.29 logits, less than the cutoff value of 1.4 logits.
On the other hand, all category probability curves in Figure 8 in Appendix 20 exhibited
distinct peaks and no peaks overlapped, though the peak of probability curve of category 4
was neither sharp nor high. Since Linacre’s (1999) guidelines are not laws, they only suggest
the situation in which the rating scale functions the best. Taken together, these results
provided evidence that categories of the 6-item group 1 functioned appropriately in
differentiating the acculturative stress level of participants due to group 1 and thus, were not

subject to collapse.

The analysis of gender DIF in this 6-item group 1 subdimension depicted that the Welch ¢
probabilities of all 6 items were much greater than .05; and the absolute values of all DIF
contrasts were much less than .64 (see Figure 9 in Appendix 20). Hence, measurement

invariance was maintained across gender groups in this 6-item group 1 subdimension.

Person separation and person reliability of this 6-item group 1 were 2.41 and .85 respectively,
whereas item separation and item reliability are 4.18 and .95 respectively (see Figure 10 in
Appendix 20). Both person reliability and item reliability of this 6-item group 1 were
considered high reliabilities because their values were above .8. Person separation index
value, 2.41, was considered acceptable since it was above the minimum value of person
separation, 2. Item separation index value, 4.18, was considered very good as it was much
higher than the good value of item separation, 3 that can at least divide the items into high,

medium, and low item severities (i.e., difficulties).
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Figure 12 in Appendix 20 revealed that there was not satisfactory targeting for the 6-item
group | subdimension because the mean logit measures of the participants’ level of
acculturative stress arising from the 6-item group 1 subdimension was found to have a
deviation of -1.51 logits from the mean of item severity measures. Furthermore, group 1
showed a floor effect with about 13.9% (= 38/274) of the participants who attained minimum
scores (> 5% of the total sample), whereas there was no ceiling effect with about 1.5% (=
4/274) of the participants who achieved maximum scores (< 5% of the total sample).
Nonetheless, these results represented an inadequate item to person targeting, particularly for
those participants who had lower or no acculturative stress level arising from group 1
subdimension and were not addressed by items of any 6-item group 1 at the bottom of Figure
12 in Appendix 20. However, there was quite wide coverage of the latent variable (i.e.,
acculturative stress arising from the 6-item group 1 subdimension) by the item thresholds
from about -5 to 4.2 logits, as shown in Figure 12 in Appendix 21. On one hand, more items
with lower severity should be added between -5 and -6 logits to address the floor effect. On
the other hand, a few items with higher severity could be introduced between 4.5 to 5 logits
to address some participants with higher acculturative stress level arising from group 1

subdimension.

Regarding local dependence, based on the formula -1/(L — 1), where L is length of the
dimension, the ideal value is approximately -.2 for the 6 items when local item independence
holds. Generated from WINSTEPS, the correlations of residuals for each item pair ranged
from about -.38 to .03 (see Figure 13 in Appendix 20) and were not too much deviated from
the ideal value. Moreover, the highest correlation (-.39) indicated that those two items only
shared about 14.4% of the variance in their residuals in common (i.e., common variance =

correlation”2); 85.6% of each of their residual variances differ. Hence, there was no
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considerable evidence of violation of the assumption of local independence.

Concerning the issue of item hierarchy, the construct keymap of this 6-item data set reveals
that the most severe items to endorse at higher categories were put at the top, whereas the
items easier to endorse at higher categories were put at the bottom (see Figure 14 in Appendix
20). Since the ranking of the items makes sense, there was evidence for item hierarchy for
this 6-item subdimension. In addition, the item severity hierarchy map was shown in Figure

11 in Appendix 20.

Taken together, the 6-item group 1 was a valid sub-dimension under Cultural Difference
dimension. As the content of the 6 items (Q72 to Q77) was related to misunderstanding of
each other’s cultures, group 1 was renamed to Cultural Difference: Mutual Cultural

Misunderstanding.

Regarding 12-item group 2 subdimension, Figure 15 in Appendix 20 shows that there were 4
underfitting items (i.e., Q66, Q61, Q64 and Q63), and 5 overfitting items (i.e., Q69, Q70,
Q62, Q68, and Q71). According to misfit order in Figure 15 in Appendix 20, the most
misfitting item Q66 was removed first to result in Figure 16 in Appendix 20. Item Q61, as
the most misfitting one among the remaining 11 items, was taken out to make item Q64
become the next most misfitting item as shown in Figure 17 in Appendix 20. Discarding
item Q64 brought out Figure 18 in Appendix 20 in which item Q63 was at the top of the
misfit order list. After eliminating item Q63—the most misfitting item out of the 9 remaining
items, Figure 19 in Appendix 20 shows the item statistics of the 8 subsequent items in misfit
order. All the items fall within the acceptable bounds of value of MNSQs, i.e., between .6

and 1.4. According to Linacre (2012, p. 622), when MNSQ of an item is acceptable, its
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ZSTD can be ignored. Therefore, all items in Figure 19 in Appendix 20 could be considered
fit to the Rasch model. Nonetheless, in order to improve the reliability of the group 2, the
persons’ responses to underfitted items with values of ZSTDs to be 2 or above (i.e., items
Q67, Q59, and Q65) were edited successively. As item Q67 was at the top of misfit order list
in Figure 19 in Appendix 20, it was chosen to be edited first for its persons’ responses. Five
odd or strange responses of person numbers 59, 175, 183, 198, and 204 to item Q67 (see
Figure 20 in Appendix 20) were changed to non-applicable. After doing so, item Q59 came
top of misfit order in Figure 21 in Appendix 20. Four odd responses of person numbers 122,
163, 219, and 262 to item Q59 (see Figure 22 in Appendix 20) were amended to non-
applicable, resulting in Figure 23 in Appendix 20 in which item Q65 was ranked first in
misfit order list. Seven odd responses of person numbers 60, 80, 82, 107, 113, 195, and 251
to item Q65 (see Figure 24 in Appendix 20) were corrected to non-applicable, giving Figure
25 in Appendix 20. Item Q59 resurfaced to be the top of misfit order list in Figure 23 in
Appendix 20. However, the minute deviations of Infit and Outfit ZSTDs of item Q59 were .1
and 0, and the MNSQs of item Q59 were within the limits of cutoff value (i.e., between .6
and 1.4. Therefore, all the remaining 8 items in group 2 were considered fit to the Rasch

model.

Analysis of dimensionality in Figure 26 in Appendix 20 shows that eigenvalue of the first
contrast in the principal components analysis of Rasch residuals in this 8-item group 2 was
1.9, less than the cutoff value of 2. In addition, the raw variance explained by this 8-item
group 2 was 56.8%, a good percentage of the explanatory power of group 2. Taken together,
these results provided evidence that this 8-item group 2 was a unidimensional subdimension.
Meeting some Linacre’s (1999) guidelines, category structure of 8-item group 2 was shown

in Figure 27 in Appendix 20 to have observed counts greater than 10, observed average
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monotonically increasing, and category Outfit MNSQs less than 2. However, not all structure
calibrations advanced by between 1.4 and 5 logits across the categories; the increments of
structure calibrations from categories 3 to 4 and from categories 4 to 5 were just 1.19 and
1.11 logits respectively, less than the cutoff value of 1.4 logits. Nonetheless, all category
probability curves in Figure 28 in Appendix 20 exhibited distinct peaks and no peaks were
overlapped, even though the peaks of probability curve of categories 3 and 4 were neither
sharp nor high. Since Linacre’s (1999) guidelines are not laws, they only suggest the
situation in which the rating scale functions the best. Taken together, these results provided
evidence that categories of the 8-item group 2 functioned appropriately in differentiating the

acculturative stress level of participants due to group 2 and thus, were not subject to collapse.

Analysis of gender DIF showed that item Q71 exhibited DIF as a function of gender (see
Figure 29 in Appendix 20), since the Welch ¢ probability of item Q71 was .0185, much less
than the cutoff value of .05; and its absolute value of DIF contrast was .66, above the
threshold of .64. After removing item Q71, item Q65 emerged as a DIF item with the Welch ¢
probability being .0421 and the absolute value of DIF contrast being .66 (see Figure 30 in
Appendix 20). Thus, item Q65 was also eliminated from group 2, bringing about a 6-item
subdimension (see Figure 31 in Appendix 20) in which the Welch ¢ probabilities of all 6 items
were much greater than .05 and the respective absolute values of DIF contrasts were much

less than .64. Hence, the 6-item group 2 subdimension was free of gender DIF.

Re-analysis of item fitness showed that all 6 items fell within the acceptable bounds of
MNSQs (i.e., below 1.4 and above .6) and ZSTDs (i.e., below 2 and above -2) (see Figure 32
in Appendix 20). All MNSQs were very near the value of 1, the expected value of MNSQ

statistics when there was perfect fit between data and model (Linacre, 2012), indicating very
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good fit of data to the Rasch model.

Re-analysis of dimensionality revealed that eigenvalue of the first contrast in the principal
components analysis was 1.7, less than the cutoff value of 2; moreover, the raw variance
explained by this 6-item group 2 was 56.7%, a good percentage of the explanatory power of
group 2 (see Figure 33 in Appendix 20). The point-measure correlations of the 6-item group
2 were all above .5, ranging from .67 to .77 (see Figure 32 in Appendix 20); this
demonstrated that the 6 items were oriented in the same direction as the measure. As
indications of item discrimination, the point-biserial correlations ranged from .73 to .78 (see
Figure 34 in Appendix 20), which means that this small range of item discrimination should
be regarded as equal enough to justify the use of Rasch model on this 6-item data set. All

these results corroborated that this 6-item group 2 was underpinned by single dimension.

Re-analysis of category functioning depicted that all the observed counts were above 10; all
observed averages monotonically increased; and all category Outfit MNSQs were less than 2
(see Figure 35 in Appendix 20). However, not all structure calibrations advanced by between
1.4 and 5 logits across the categories; the increments of structure calibrations from categories
3 to 4 and from categories 4 to 5 were just 1.21 and 1.04 logits respectively, less than the
cutoff value of 1.4 logits (see in Figure 35 in Appendix 20). Nonetheless, all category
probability curves in Figure 36 in Appendix 20 exhibited distinct peaks and no peaks were
overlapped, even though the peaks of probability curve of categories 3 and 4 were neither
sharp nor high. Since Linacre’s (1999) guidelines are not laws, they only suggest the
situation in which the rating scale functions the best. Taken together, these results provided
evidence that categories of the 6-item group 2 functioned appropriately in differentiating the

acculturative stress level of participants due to group 2 and thus, were not subject to collapse.
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Person separation and person reliability of the 6-item group 2 were 1.78 and .76 respectively,
whereas item separation and item reliability are 6.7 and .98 respectively (see Figure 37 in
Appendix 20). Person reliability of .76 was marginally below the cut-off value for high
reliability of .8 or above, whereas item reliability of .98 were considered very high reliability,
i.e., above .8 and close to 1. Person separation index value, 1.78, was considered poor since
it was below the minimum value of person separation, 2. Item separation index value, 6.7,
was considered very good as it was very much higher than the good value of item separation,
3 that can at least divide the items into high, medium, and low item severities (i.e.,

difficulties).

Figure 38 in Appendix 20 revealed that there was not satisfactory targeting for the 6-item
group 2 subdimension because the mean logit measures of the participants’ level of
acculturative stress arising from the 6-item group 2 subdimension was found to have a
deviation of -1.73 logits from the mean of item severity measures. Group 2 also had a floor
effect with about 12.4% (= 34/274) of the participants who attained minimum scores (> 5%
of the total sample), whereas there was no ceiling effect with about .36% (= 1/274) of the
participants who achieved maximum scores (< 5% of the total sample). These results
represented an inadequate item to person targeting, particularly for those participants who had
lower or no acculturative stress level arising from group 2 subdimension and were not
addressed by items of any 6-item group 2 at the bottom of Figure 38 in Appendix 20. On
one hand, more items with lower severity should be added between -3.8 and -5 logits. On the
other hand, a few items with severity between Q69 and Q68 as well as between Q68 and Q62
could be introduced to address the gaps between these items. Despite this unsatisfactory
targeting, the item-severity range (as presented by step calibrations of the rating categories in

Figure 38 in Appendix 20) generally had sufficient coverage for the majority of the
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participants.

Regarding local dependence, based on the formula -1/(L — 1), where L is length of the
dimension, the ideal value is approximately -.2 for the 6 items when local item independence
holds. Generated from WINSTEPS, the correlations of residuals for each item pair ranged
from about -.36 to .15 (see Figure 38 in Appendix 20) and were not too much deviated from
the ideal value. Moreover, the highest correlation (-.36) indicated that those two items only
shared about 13% of the variance in their residuals in common (i.e., common variance =
correlation”2); 87% of each of their residual variances differ. Hence, there was no

considerable evidence of violation of the assumption of local independence.

Concerning the issue of item hierarchy, the construct keymap of this 6-item data set reveals
that the most severe items to endorse at higher categories were put at the top, whereas the
items easier to endorse at higher categories were put at the bottom (see Figure 39 in Appendix
20). Since the ranking of the items makes sense, there was evidence for item hierarchy for
this 6-item subdimension. In addition, the item severity hierarchy map was shown in Figure

40 in Appendix 20.

Taken together, the 6-item group 2 was a valid sub-dimension under Cultural Difference
dimension. As the content of the 6 items (Q59, Q62, Q67, Q68, Q69, and Q70) was related
to local culture and value, group 2 was renamed to Cultural Difference: Identifying with

Hong Kong’s Culture and Values.

Concerning the 9-item group 3 subdimension, Figure 41 in Appendix 20 shows that there

were 2 underfitting items (i.e., Q57 and Q58), and 3 overfitting items (i.e., Q51, Q55, and
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Q54). According to misfit order in Figure 41 in Appendix 20, the most misfitting item Q57
was removed first to result in Figure 42 in Appendix 20. Item Q58, as the most misfitting one
among the remaining 8 items in Figure 42 in Appendix 20, was taken out to bring about
Figure 43 in Appendix 20, which shows that all 7 items fell within the acceptable bounds of
value of MNSQs, i.e., between .6 and 1.4. According to Linacre (2012, p. 622), when MNSQ
of an item is acceptable, its ZSTD can be ignored. Therefore, all 7 items in Figure 43 in

Appendix 20 could be considered fit to the Rasch model.

Analysis of dimensionality revealed that eigenvalue of the first contrast in the principal
components analysis was 1.7, less than the cutoff value of 2; moreover, the raw variance
explained by this 7-item group 3 was 67.1%, a good percentage of the explanatory power of
group 3 (see Figure 44 in Appendix 20). The point-measure correlations of the 7-item group
3 were all above .5, ranging from .77 to .85 (see Figure 43 in Appendix 20); this
demonstrated that the 7 items were oriented in the same direction as the measure. As
indications of item discrimination, the point-biserial correlations ranged from .79 to .88 (see
Figure 45 in Appendix 20), which means that this small range of item discrimination should
be regarded as equal enough to justify the use of Rasch model on this 7-item data set. All

these results corroborated that this 7-item group 3 was underpinned by single dimension.

Analysis of category functioning depicted that all the observed counts were above 10; all
observed averages monotonically increased; and all category Outfit MNSQs were less than 2
(see Figure 46 in Appendix 20). However, not all structure calibrations advanced by between
1.4 and 5 logits across the categories; the increment of structure calibration from categories 4
to 5 was just .98 logit, less than the cutoff value of 1.4 logits (see in Figure 46 in Appendix

20). Nonetheless, all category probability curves in Figure 47 in Appendix 20 exhibited
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distinct peaks and no peaks were overlapped, even though the peak of probability curve of
category 4 was neither sharp nor high. Since Linacre’s (1999) guidelines are not laws, they
only suggest the situation in which the rating scale functions the best. Taken together, these
results provided evidence that categories of the 7-item group 3 functioned appropriately in
differentiating the acculturative stress level of participants due to group 3 and thus, were not

subject to collapse.

Analysis of gender DIF showed that item Q60 exhibited DIF as a function of gender (see
Figure 48 in Appendix 20), since the Welch ¢ probability of item Q60 was .0084, much less
than the cutoff value of .05; and its absolute value of DIF contrast was .75, above the
threshold of .64. After removing item Q60, item Q53 emerged as a DIF item with the Welch ¢
probability being .0158 and the absolute value of DIF contrast being .74 (see Figure 49 in
Appendix 20). Thus, item Q53 was also eliminated from group 3, bringing about a 5-item
subdimension (see Figure 50 in Appendix 20) in which the Welch ¢ probabilities of all 5 items
were much greater than .05 and the respective absolute values of DIF contrasts were less

than .64. Hence, the 5-item group 3 subdimension was free of gender DIF.

Re-analysis of item fitness showed that all 5 items fell within the acceptable bounds of
MNSQs (i.e., below 1.4 and above .6) and ZSTDs (i.e., below 2 and above -2) (see Figure 51
in Appendix 20). All MNSQs were near the value of 1, the expected value of MNSQ
statistics when there was perfect fit between data and model (Linacre, 2012), indicating good

fit of data to the Rasch model.

Re-analysis of dimensionality depicted that eigenvalue of the first contrast in the principal

components analysis was 1.7, less than the cutoff value of 2; moreover, the raw variance

157



explained by this 5-item group 3 was 70.3%, a very good percentage of the explanatory
power of group 3 (see Figure 52 in Appendix 20). The point-measure correlations of the 5-
item group 3 were all above .5, ranging from .85 to .87 (see Figure 51 in Appendix 20); this
demonstrated that the 5 items were oriented in the same direction as the measure. As
indications of item discrimination, the point-biserial correlations ranged from .85 to .88 (see
Figure 53 in Appendix 20), which means that this small range of item discrimination should
be regarded as equal enough to justify the use of Rasch model on this 5-item data set. All

these results corroborated that this 5-item group 3 was underpinned by single dimension.

Re-analysis of category functioning depicted that all the observed counts were above 10; all
observed averages monotonically increased; and all category Outfit MNSQs were less than 2
(see Figure 54 in Appendix 20). However, not all structure calibrations advanced by between
1.4 and 5 logits across the categories; the increment of structure calibration from categories 4
to 5 was just 1.26 logits, less than the cutoff value of 1.4 logits (see in Figure 54 in Appendix
20). Nonetheless, all category probability curves in Figure 55 in Appendix 20 exhibited
distinct peaks and no peaks were overlapped, even though the peak of probability curve of
category 4 was neither sharp nor high. Since Linacre’s (1999) guidelines are not laws, they
only suggest the situation in which the rating scale functions the best. Taken together, these
results provided evidence that categories of the 5-item group 3 functioned appropriately in
differentiating the acculturative stress level of participants due to group 3 and thus, were not

subject to collapse.

Person separation and person reliability of the 5-item group 3 were 2.27 and .84 respectively,
whereas item separation and item reliability are .59 and .26 respectively (see Figure 56 in

Appendix 20). Person reliability of .84 was above the cut-off value for high reliability of .8,
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whereas item reliability of .26 were considered very low reliability, i.e., much below .8.
Person separation index value, 2.27, was considered acceptable since it was a bit above the
minimum value of person separation, 2. Item separation index value, .59, was considered
very poor as it was far away from the good value of item separation, 3 that can at least divide
the items into high, medium, and low item severities (i.e., difficulties). Owing to its very low
values of item separation and reliability, this 5-item group 3 subdimension could not be

accepted as a reasonably good scale; thus it was discarded.

4.4.5 Social Interaction

The eigenvalue of the first contrast in the principal components analysis of Rasch residuals
was 3.2 (see Figure 1 in Appendix 21), which was greater than 2, suggesting that these 24
items of Social Interaction dimension did not constitute a unidimensional scale. Derived
from residual loadings for items in the first contrast (see Figure 2 in Appendix 21) and
clusters of items that shared variation in the principal component plot of item loadings for the
first contrast (see Figure 3 in Appendix 21), the Discrimination dimension were split into 3
groups: 6-item group 1 (items Q81 to Q84, and items Q89 to Q90), 11-item group 2 (items
Q78 to Q80, items Q85 to Q88, and items Q92, Q94, Q96, and Q98), and 7-item group 3

(items Q91, Q93, Q95, Q97, and items Q99 to Q101) for further examination.

Analysis of item fitness revealed that all MNSQs of 6-item group 1 were between .6 and 1.4
and all its ZSTDs fell within the acceptable bounds of -2 and 2, except item Q84 which had
both Infit ZSTD and Outfit ZSTD less than -2 (see Figure 4 in Appendix 21). Nonetheless,
item Q84 (“In Hong Kong, it is hard to find a close confidant I can confide in.”’) was kept
because its content was relevant to acculturative stress due to group 1; the number of items in

group 1 was 6, a small number; item Q84 was an overfit, rather than underfit, item; and the
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deviations of its ZSTDs from cutoff value, -2, were very minute, just -.1 and .4. Hence, all

the 6 items in group 1 were considered fit to the Rasch model.

Figure 5 in Appendix 21 shows that eigenvalue of the first contrast in the principal

components analysis of Rasch residuals in 6-item group 1 was 2 (just a borderline case of
reaching the cutoff value of 2), and the raw variance explained by this 6-item group 1 was
69%, a high percentage of the explanatory power of group 1. Taken together, these results

provided evidence that 6-item group 1 was a unidimensional subdimension.

Category structure of 6-item group 1 was shown fit to the Rasch model in Figure 6 in
Appendix 21: observed counts greater than 10, observed average monotonically increasing,
category Outfit MNSQs less than 2. Not all structure calibrations advanced by between 1.4
and 5 logits across the categories; the increment of structure calibration from categories 4 to 5
was just 1.29 logits, less than the cutoff value of 1.4 logits. On the other hand, all category
probability curves in Figure 7 in Appendix 21 exhibited distinct peaks and no peaks were
overlapped, though the peak of probability curve of category 4 was not sharp. Since
Linacre’s (1999) guidelines are not laws, they only suggest the situation in which the rating
scale functions the best. Taken together, these results provided evidence that categories of the
6-item group 1 functioned appropriately in differentiating the acculturative stress level of

participants due to group 1 and thus, were not subject to collapse.

Analysis of gender DIF revealed that only one item of the 6-item group 1, item Q82,
potentially exhibited DIF as a function of gender (see Figure 8 in Appendix 21). The Welch
¢ probability of item Q82 was .0356, less than the cutoff value of .05; and its absolute value

of DIF contrast was .64, just a border-line case of reaching the threshold of .64. Removing
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item Q82 resulted in a DIF-free 5-item group 1 as shown in Figure 9 in Appendix 21. The
Welch ¢ probabilities were all much greater than .05; and the absolute values of all DIF
contrasts were much less than .64. Hence, measurement invariance was maintained across

gender groups in this 5-item group 1.

Re-analysis of item fitness was performed after item Q82 was deleted. Figure 10 in
Appendix 21 shows that there were two item misfits—underfitting item Q81 and overfitting
item Q84. Their problems lay in their ZSTDs. Underfitting item Q81 had both ZSTDs
greater than 2, and overfitting item Q84 had both ZSTDs less than -2. In terms of misfit
order, an underfitting item ranks higher than an overfitting item. Therefore, item Q81 was
picked for further action. Since the number of items were not many in group 1, just 5 items,
editing the persons’ responses to item Q81 was preferable to removing it. After changing 4
odd or strange persons’ responses to item Q81 to non-applicable, i.e., person numbers 93,
101, 216, and 225 (see Figure 11 in Appendix 21), there was still one item misfit in the 5-item
group 1 subdimension (see Figure 12 in Appendix 21), i.e., item Q84 with ZSTDs less than -
2. Nonetheless, item Q81 was retained without any further modification with respect to the
persons’ responses, because first, the deviations from cutoff value ZSTD of -2 were not great,
just about .2 for Infit ZSTD and .6 for Outfit ZSTD; second, the number of items in group 1
was small, just 5 items, and other items did not have the same level of Rasch measure value
as that of item Q84. Thus, removing it would be likely to undermine test precision; third, the
content of item Q84 (“In Hong Kong, it is hard to find a close confidant I can confide in.”)
was relevant to acculturative stress due to group 1 subdimension; fourth, the Table 11.1
generated from “11. ITEM: responses in WINSTEPS” displayed a message of “no poorly
fitting item” (see Figure 13 in Appendix 21) for editing persons’ responses. Hence the

revised 5-item group 1 subdimension was considered fit to Rasch model.
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Re-analysis of dimensionality of the 5-item group 1 subdimension, after removal of item Q82
and editing 4 persons’ responses to item Q81, showed that eigenvalue of the first contrast in
the principal components analysis was 1.6, less than the cutoff value of 2, and the raw
variance explained by this 5-item group 1 was 71.6%, a very high percentage of the
explanatory power of group 1 (see Figure 11 in Appendix 21). The point-measure
correlations of the 5-item group 1 were all above .5, ranging from .85 to .9 (see Figure 10 in
Appendix 21); this demonstrated that the 5 items were oriented in the same direction as the
measure. As indications of item discrimination, the point-biserial correlations ranged

from .86 to .9 (see Figure 12 in Appendix 21), which means that this small range of item
discrimination should be regarded as equal enough to justify the use of Rasch model on this
5-item data set. All these results corroborated that 5-item group 1 was a unidimensional

subdimension.

Re-analysis of category structure of the 5-item group 1 dimension, after removal of item Q82
and editing 4 persons’ responses to item Q81, revealed that all the observed counts were
greater than zero in 5 categories; all the observed averages increased monotonically across 5
categories; and all the Outfit MNSQs were all less than 2 in 5 categories (see Figure 13 in
Appendix 21). Nonetheless, not all structure calibrations advanced by between 1.4 and 5
logits across the 5 categories; the increment of structure calibration from categories 4 to 5
was just 1.21 logits, less than the cutoff value of 1.4 logits. On the other hand, all category
probability curves in Figure 14 in Appendix 21 exhibited distinct peaks and no peaks were
overlapped, though the peak of probability curve of category 4 was not sharp and the lowest
among all peaks. Since Linacre’s (1999) guidelines are not laws, they only suggest the

situation in which the rating scale functions the best. Taken together, these results provided
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evidence that categories of the 5-item group 1 functioned appropriately in differentiating the

acculturative stress level of participants due to group 1 and thus, were not subject to collapse.

Re-analysis of gender DIF, after removal of item Q82 and editing 4 persons’ responses to
item Q81, depicted that the Welch ¢ probabilities of all 5 items were all much greater than .05;
and the absolute values of all DIF contrasts were much less than .64 (see Figure 15 in
Appendix 21). Hence, measurement invariance was maintained across gender groups in this

5-item group 1 subdimension.

Person separation and person reliability of the 5-item group 1 were 2.37 and .85 respectively,
whereas item separation and item reliability are 2.99 and .9 respectively (see Figure 16 in
Appendix 21). Both person reliability and item reliability of the 5-item group 1 were
considered high reliabilities because their values were greater than .8. Person separation
index value, 2.37, was considered acceptable since it was higher than the minimum value of
person separation, 2. Item separation index value, 2.99, was considered acceptable as it was
barely lower than the good value of item separation, 3 that can at least divide the items into

high, medium, and low item severities (i.e., difficulties).

Figure 18 in Appendix 21 revealed that there was not satisfactory targeting for the 5-item
group 1 subdimension because the mean logit measures of the participants’ level of
acculturative stress arising from the 5-item group 1 subdimension was found to have a
deviation of -2.2 logits from the mean of item severity measures. Furthermore, group 1
showed a floor effect with about 21.5% (= 59/274) of the participants who attained minimum
scores (> 5% of the total sample), whereas there was no ceiling effect with about 1.5% (=

4/274) of the participants who achieved maximum scores (< 5% of the total sample).
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Nonetheless, these results represented an inadequate item to person targeting, particularly for
those participants who had lower or no acculturative stress level arising from group 1
subdimension and were not addressed by items of any 5-item group 1 at the bottom of Figure
18 in Appendix 21. However, there was quite good coverage of the latent variable (i.e.,
acculturative stress arising from the 5-item group 1 subdimension) by the item thresholds
from about -5.4 to 4.5 logits, as shown in Figure 18 in Appendix 21. On one hand, more
items with lower severity should be added between -7 and -5.4 logits. On the other hand, one
or two items with higher severity could be introduced between 4.5 and 5 logits to address

some participants with higher acculturative stress level arising from group 1 subdimension.

Regarding local dependence, based on the formula -1/(L — 1), where L is length of the
dimension, the ideal value is approximately -.25 for the 4 items when local item
independence holds. Generated from WINSTEPS, the correlations of residuals for each item
pair ranged from about -.39 to -.07 (see Figure 19 in Appendix 21) and were not too much
deviated from the ideal value. Moreover, the highest correlation (-.39) indicated that those
two items only shared about 15% of the variance in their residuals in common (i.e., common
variance = correlation”2); 85% of each of their residual variances differ. Hence, there was no

considerable evidence of violation of the assumption of local independence.

Concerning the issue of item hierarchy, the construct keymap of this 5-item data set reveals
that the most severe items to endorse at higher categories were put at the top, whereas the
items easier to endorse at higher categories were put at the bottom (see Figure 20 in Appendix
21). Since the ranking of the items makes sense, there was evidence for item hierarchy for
this 5-item subdimension. In addition, the item severity hierarchy map was shown in Figure

17 in Appendix 21.
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Taken together, the 5-item group 1 was a valid sub-dimension under Social Interaction
dimension. As the content of the 5 items (Q81, Q83, Q84, Q89, and Q90) was related to

loneliness, group 1 was renamed to Social Interaction: Loneliness.

Concerning group 2 subdimension, initial analysis of the 11 items revealed that its categories
did not function well. Analysis of category structure in Figure 21 in Appendix 21 shows that
the observed counts of all categories were more than 10. The observed averages
monotonically increased from -2.82 to .74 across 5 categories. All category Outfit MNSQs
were less than 2. Notwithstanding, thresholds (i.e., structure calibrations or step difficulties)
did not monotonically increase by between 1.4 logits and 5 logits across categories 1 to 5:
thresholds advanced from categories 3 to 4 and categories 4 to 5 by just 1.08 and .59 logit
respectively. Figure 22 in Appendix 21 shows that category curves 3 and 4 did not exhibit
distinct peaks, indicating that rating scale reorganization was needed. Three options to
reorganize the 5-point ratings scale in group 2 subdimension were possible: combining either
categories 3 and 4, categories 4 and 5, or even categories 2 and 3. Compared with last two
options, the first option was adopted because its resulting category probability curve peaked
more distinctly (see Figures 23, 24 and 25 in Appendix 21). Figure 26 in Appendix 21
presents the category structure after combining categories 3 and 4 to form a new category 3;
the observed counts were all greater than 10; the observed averages increased monotonically
across the 4 categories; all the category Outfit MNSQs were less than 2; thresholds advanced
by between 1.4 and 5 logits. Moreover, Figure 23 in Appendix 21 depicts that all category
probability curves exhibited distinct peaks after combining categories 3 and 4 to form a new
category 3, and no peaks overlapped each other. All these results indicated that the

reorganized 4-point rating scale categories of 11-item group 2 subdimension functioned well.
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Analysis of item fitness, after combining categories 3 and 4, in Figure 27 in Appendix 21
shows that there were 5 item misfits. Items Q79, Q94, and Q80 were underfitted because
either their Infit ZSTDs or their Outfit ZSTDs, or both were greater than 2 or equal to 2.
Items 85 and 96 were overfitted because either their Infit ZSTDs or their Outfit ZSTDs, or
both were less than -2 or equal to -2. Successively, adjusting 5 persons’ responses (i.¢.,
person numbers of 5, 81, 136, 198, and 220) to item Q79 to not applicable, 6 persons’
responses (i.e., person numbers of 26, 81, 106, 195, 219, and 241) to item Q94 to not
applicable, and 7 persons’ responses (i.e., person numbers of 31, 141, 142, 183, 213, 220, and
272) to item Q8O0 to not applicable were performed (see Figures 27 to 34 in Appendix 21).
After doing so, item statistics in Figure 33 in Appendix 21 shows that all items fell within
acceptable bounds of MNSQs and ZSTDs. Therefore, the 11 items in group 2 were fit to the

Rasch model.

Analysis of dimensionality in Figure 35 in Appendix 21 reveals that the eigenvalue of the
first contrast in the principal components analysis of Rasch residuals was 1.8, and the raw
variance explained by the 11-item group 2 was 52.8%. The point-measure correlations of the
11-item group 2 were all above .5, ranging from .72 to .8 (see Figure 33 in Appendix 21); this
demonstrated that the 11 items were oriented in the same direction as the measure. As
indications of item discrimination, the point-biserial correlations ranged from .65 to .78 (see
Figure 36 in Appendix 21), which means that this small range of item discrimination should
be regarded as equal enough to justify the use of Rasch model on this 11-item data set. These

results indicated that the 11-item group 2 was underpinned by single dimension.

Re-analysis of category structure of 11-item group 2, after combining categories 3 and 4, and
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adjusting 5 persons’ responses to item Q79, 6 persons’ responses to item Q94, and 7 persons’
responses to item Q80, shows that the four categories functioned well in Figure 37 in
Appendix 21: observed counts greater than 10, monotonically increasing observed averages,
category Outfit MNSQs less than 2, and structure calibrations advancing by between 1.4 and
5 logits. In addition, all category probability curves in Figure 38 in Appendix 21 exhibited
distinct peaks, and no peaks overlapped. Hence, these results provided evidence that

category structure of the 11-item group 2 worked fine.

Analysis of gender DIF, after combining categories 3 and 4, and adjusting 5 persons’
responses to item Q79, 6 persons’ responses to item Q94, and 7 persons’ responses to item
Q80, revealed that the 11-item group 2 had two statistically significant DIF items—Q79 and
Q92 (see Figure 39 in Appendix 21). The Welch ¢ probabilities of item Q79 and Q92

were .033 and .0382 respectively, less than the cutoff value of .05. Nonetheless, their
corresponding absolute values of DIF contrasts were -.59 and .61, less than the cutoff value
of .64. Hence, items Q79 and Q92 were not considered DIF items. As a result, there was no

strong evidence that items in 11-item group 2 exhibited gender DIF.

After combining categories 3 and 4, and adjusting 5 persons’ responses to item Q79, 6
persons’ responses to item Q94, and 7 persons’ responses to item Q80, person separation and
person reliability of the 11-item group 2, were 2.54 and .87 respectively, whereas its item
separation and item reliability were 3.36 and .92 respectively (see Figure 40 in Appendix 21).
Both person reliability of .87 and item reliability of .92 were considered high reliability, i.e.,
above .8. Person separation index value, 2.54, was considered acceptable since it was a bit
higher than the minimum value of person separation, 2. Item separation index value, 3.36,

was considered good as it was higher than the good value of item separation, 3 that can at
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least divide the items into high, medium, and low item severities (i.e., difficulties).

Figure 42 in Appendix 21 reveals that there was not satisfactory targeting for the 11-item
group 3 subdimension, after combining categories 3 and 4, and adjusting 5 persons’ responses
to item Q79, 6 persons’ responses to item Q94, and 7 persons’ responses to item QS80. It is
because the mean logit measures of the participants’ level of acculturative stress arising from
the 11-item group 2 subdimension was found to have a deviation of -1.69 logits from the
mean of item severity measures. Furthermore, group 2 showed a floor effect with about
10.2% (= 28/274) of the participants who attained minimum scores (> 5% of the total
sample), although there was no ceiling effect with about .7% (= 2/274) of the participants
who achieved maximum scores (< 5% of the total sample). Nevertheless, these results
represented an inadequate item to person targeting, particularly for those participants who had
lower or no acculturative stress arising from group 2 subdimension and were not addressed
by any group 2 items at the bottom of Figure 41 in Appendix 21. Anyhow, there was
generally good coverage of the latent variable (i.e., acculturative stress arising from the group
2 subdimension) by the item thresholds from about -4 to 4.2 logits, as shown in Figure 42 in
Appendix 21. On one hand, more items with lower severity should be added between -4 and
-6 logits (as indicated in Figure 42 in Appendix 21) to address floor effect. On the other
hand, one or two items with higher severity could be introduced between 4.2 and 5 logits to
address some participants with higher acculturative stress level arising from group 2

subdimension.

Regarding local dependence, based on the formula -1/(L — 1), where L is length of the
dimension, the ideal value is approximately -.1 for the 11 items when local item

independence holds. Generated from WINSTEPS, the correlations of residuals for each item
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pair ranged from about -.31 to .28 (see Figure 43 in Appendix 21) and were not too much
deviated from the ideal value. Moreover, the highest correlation (-.31) indicated that those
two items only shared about 9.6% of the variance in their residuals in common (i.e., common
variance = correlation”2); 90.4% of each of their residual variances differ. Hence, there was

no considerable evidence of violation of the assumption of local independence.

Concerning the issue of item hierarchy, the construct keymap of this 11-item data set reveals
that the most severe items to endorse at higher categories were put at the top, whereas the
items easier to endorse at higher categories were put at the bottom (see Figure 44 in Appendix
21). Since the ranking of the items makes sense, there was evidence for item hierarchy for
this 11-item subdimension. In addition, the item severity hierarchy map was shown in Figure

41 in Appendix 21.

All things considered, the 11-item group 2 was a valid sub-dimension under Social
Interaction dimension. The contents of the 11 items (items Q78-80, Q85-88, Q92, Q9%4, Q96,
Q98) were more related to social interactions with mainland Chinese students and foreign
students. Therefore, group 3 was renamed to Social Interaction: Limited Social

Connectedness.

Concerning group 3 subdimension, initial analysis of the 7 items revealed that its categories
did not function well. Analysis of category structure in Figure 45 in Appendix 21 shows that
the observed counts of all categories were more than 10. The observed averages
monotonically increased from -2.52 to 1.68 across 5 categories. All category Outfit MNSQs
were less than 2. Notwithstanding, not all thresholds (i.e., structure calibrations or step

difficulties) monotonically increased by between 1.4 logits and 5 logits across categories 1 to
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5: thresholds advanced from categories 4 to 5 by just .08 logit. Figure 46 in Appendix 21
shows that the peak of category curve 4 was embedded on category curves 3 and 5.
indicating that rating scale reorganization was needed. Two options to reorganize the 5-point
ratings scale in group 3 subdimension were possible: combining either categories 3 and 4, or
categories 4 and 5. Compared with second option, the first option was adopted because its
resulting category probability curve peaked more distinctly (see Figures 47 and 48 in
Appendix 21). Figure 49 in Appendix 21 presents the category structure after combining
categories 3 and 4 to form a new category 3; the observed counts were all greater than 10; the
observed averages increased monotonically across the 4 categories; all the category Outfit
MNSQs were less than 2; thresholds advanced by between 1.4 and 5 logits. Moreover,
Figure 47 in Appendix 21 depicts that all category probability curves exhibited distinct peaks
after combining categories 3 and 4 to form a new category 3, and no peaks overlapped each
other. All these results indicated that the reorganized 4-point rating scale categories of 7-

item group 2 subdimension functioned well.

Analysis of item fitness, after combining categories 3 and 4, in Figure 50 in Appendix 21
shows that there were 2 item misfits. Item Q95 was underfitted because both its MNSQs and
ZSTDs were greater than 1.4 and 2 respectively. Item Q101 was overfitted because its
ZSTDs were less than -2. Item Q95, as an underfitting item, was first chosen to be edited or
removed. Removing it trumped editing persons’ responses to it, because deviations of
ZSTDs from cutoff value of 2 were very large and the deviations of MNSQs from cutoff
value of 1.4 were not very small. Figure 51 in Appendix 21 shows the item statistics after
removing item Q95 and that there was only one overfitting item Q101; the overfitting item
Q101 had a very small Infit ZSTD deviation of .1 from the cutoff value of -2 and the content

of Q101 (“In Hong Kong, I do not have much social life.””) was relevant to Social Interaction.
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Therefore, the item Q101 was retained, and the 6 items in group 3 were considered fit to the

Rasch model.

Analysis of dimensionality, after combining categories 3 and 4, and removing item Q95,
reveals that the eigenvalue of the first contrast in the principal components analysis of Rasch
residuals was 1.6, and the raw variance explained by the 6-item group 3 was 59.5% (see
Figure 52 in Appendix 21). Basically, these results indicated that the 11-item group 2 was

unidimensional.

Analysis of category structure of 6-item group 3, after combining categories 3 and 4, and
removing item Q95, depicts that the four categories functioned well in Figure 53 in Appendix
21: observed counts greater than 10, monotonically increasing observed averages, category
Outfit MNSQs less than 2, and structure calibrations advancing by between 1.4 and 5 logits.
In addition, all category probability curves in Figure 54 in Appendix 21 exhibited distinct
peaks, and no peaks overlapped. Hence, these results provided evidence that category

structure of the 6-item group 3 functioned well.

Analysis of gender DIF, after combining categories 3 and 4, and removing item Q95,
indicates that the 6-item group 3 had two statistically significant DIF items—Q97 and Q100
(see Figure 55 in Appendix 21). The Welch ¢ probabilities of item Q97 and Q100 were .0482
and .0222 respectively, less than the cutoff value of .05. Nonetheless, their corresponding
absolute values of DIF contrasts were .58 and -.68. Hence, items Q97 was not considered a
DIF item, whereas Q100 was a DIF item. After removing Q100, there were no more gender

DIF items in the resulting 5-item group 3 (see Figure 56 in Appendix 21).
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Analysis of item fitness, after combining categories 3 and 4, and removing items Q95 and
Q100, illustrates that all items fall within the acceptable bounds of MNSQs and ZSTDs (see
Figure 57 in Appendix 21). Hence, the 5 items in group 3 subdimension were fit to the Rasch

model.

Analysis of dimensionality, after combining categories 3 and 4, and removing items Q95 and
Q100, in Figure 58 in Appendix 21 verify that the eigenvalue of the first contrast in the
principal components analysis of Rasch residuals was 1.7, and the raw variance explained by
the 5-item group 3 was 59.6%. In addition, the point-measure correlations of the 5-item
group 3 were all above .5, ranging from .81 to .86 (see Figure 57 in Appendix 21); this
demonstrated that the 5 items were oriented in the same direction as the measure. As
indications of item discrimination, the point-biserial correlations ranged from .79 to .84 (see
Figure 59 in Appendix 21), which means that this small range of item discrimination should
be regarded as equal enough to justify the use of Rasch model on this 5-item data set. These

results indicated that the 5-item group 3 was underpinned by single dimension.

Analysis of category structure of 5-item group 3, after combining categories 3 and 4, and
removing items Q95 and Q100, depicts that the four categories functioned well in Figure 60
in Appendix 21: observed counts greater than 10, monotonically increasing observed
averages, category Outfit MNSQs less than 2, and structure calibrations advancing by
between 1.4 and 5 logits. In addition, all category probability curves in Figure 61 in
Appendix 21 exhibited distinct peaks, and no peaks overlapped. Hence, these results

corroborated that category structure of the 5-item group 3 functioned well.

After combining categories 3 and 4, and removing items Q95 and Q100, person separation
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and person reliability of the 5-item group 3 were 1.94 and .79 respectively, whereas its item
separation and item reliability were 3.35 and .92 respectively (see Figure 60 in Appendix 21).
Person reliability of .79 was marginally below the cut-off value for high reliability of .8 or
above. However, item reliability of .92 were considered high reliability, i.e., above .8.

Person separation index value, 1.94, was considered barely acceptable since it was marginally
below the minimum value of person separation, 2. Item separation index value, 3.35, was
considered good as it was higher than the good value of item separation, 3 that can at least

divide the items into high, medium, and low item severities (i.e., difficulties).

Figure 62 in Appendix 21 reveals that there seems to be satisfactory targeting for the 5-item
group 3 subdimension, after combining categories 3 and 4, and removing items Q95 and
Q100. It is because the mean logit measures of the participants’ level of acculturative stress
arising from the 5-item group 3 subdimension was found to have a deviation of -.76 logits
from the mean of item severity measures. Sign of a floor effect was evident for 12.4%
(=34/274) of participants who attained minimum scores (> 5% of the total sample), although
there was no ceiling effect with about 1.8% (= 5/274) of participants who achieved maximum
scores (< 5% of the total sample). These results represented an inadequate item to person
targeting, particularly for those participants who had lower or no acculturative stress arising
from group 3 subdimension and were not addressed by any group 3 items at the bottom of
Figure 62 in Appendix 21. However, there was generally good coverage of the latent variable
(i.e., acculturative stress arising from the group 3 subdimension) by the item thresholds from
about -4.3 to 4.5 logits. On one hand, more items with lower severity should be added
between -4.3 and -6 logits to address floor effect. On the other hand, one or two items with
higher severity could be introduced between 4.5 and 6 to address some participants with

higher acculturative stress level arising from group 3 subdimension.
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Regarding local dependence, based on the formula -1/(L — 1), where L is length of the
dimension, the ideal value is approximately -.25 for the 5 items when local item
independence holds. Generated from WINSTEPS, the correlations of residuals for each item
pair ranged from about -.46 to -.01 (see Figure 63 in Appendix 21) and were not too much
deviated from the ideal value. Moreover, the highest correlation (-.46) indicated that those
two items only shared about 21% of the variance in their residuals in common (i.e., common
variance = correlation”2); 79% of each of their residual variances differ. Hence, there was no

considerable evidence of violation of the assumption of local independence.

Concerning the issue of item hierarchy, the construct keymap of this 5-item data set reveals
that the most severe items to endorse at higher categories were put at the top, whereas the
items easier to endorse at higher categories were put at the bottom (see Figure 64 in Appendix
21). Since the ranking of the items makes sense, there was evidence for item hierarchy for
this 5-item subdimension. In addition, the item severity hierarchy map was shown in Figure

61 in Appendix 21.

All things considered, the 5-item group 3 was a valid sub-dimension under Social Interaction
dimension. The contents of the 5 items (items Q91, Q93, Q97, Q99, and Q101) were more
related to social interactions with local students. Therefore, group 3 was renamed to Social

Interaction: Hard to Make Friends with Hong Kong People.

4.4.6 Discrimination
The eigenvalue of the first contrast in the principal components analysis of Rasch residuals

was 2.8 (see Figure 1 in Appendix 22), which was greater than 2, suggesting that these 19
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items did not constitute a unidimensional scale. Derived from residual loadings for items in
the first contrast (see Figure 2 in Appendix 22) and clusters of items that shared variation in
the principal component plot of item loadings for the first contrast (see Figure 3 in Appendix
22), the Discrimination dimension were split into 4 groups: group 1 (items Q116, and Q118
to Q120), group 2 (items Q102, Q108, and Q117), group 3 (items Q104, Q106, Q110, Q111,
and Q113 to Q115), and group 4 (items Q103, Q105, Q107, Q109, and Q112) for further

examination.

Analysis of item fitness revealed that all MNSQs of 4-item group 1 were between .6 and 1.4
and all its ZSTDs fell within the acceptable bounds of -2 and 2 (see Figure 4 in Appendix 22).

Hence, all the 4 items in group 1 were considered fit to the Rasch model.

Figure 6 in Appendix 22 shows that eigenvalue of the first contrast in the principal
components analysis of Rasch residuals was 1.8, and the raw variance explained by the 4-
item group 1 was 68.7%. The point-measure correlations of the 4-item group 1 were all
above .5, ranging from .79 to .9 (see Figure 4 in Appendix 22); this demonstrated that the 4
items were oriented in the same direction as the measure. As indications of item
discrimination, the point-biserial correlations ranged from .79 to .85 (see Figure 5 in
Appendix 22), which means that this small range of item discrimination should be regarded
as equal enough to justify the use of Rasch model on this 4-item data set. These results

provided evidence that the 4-item group 1 was underpinned by single dimension.

Category structure of 4-item group 1 was shown fit to the Rasch model in Figure 7 in
Appendix 22: observed counts greater than 10, observed average monotonically increasing,

category Outfit MNSQs less than 2. Not all structure calibrations advanced by between 1.4
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and 5 logits across the categories; the advancement of structure calibration from categories 4
to 5 was just 1.21 logits, less than 1.4 logits. On the other hand, all category probability
curves in Figure 8 in Appendix 22 exhibited distinct peaks and no peaks were overlapped,
though the peak of probability curve of category 4 was not sharp. Since Linacre’s (1999)
guidelines are not laws, they only suggest the situation in which the rating scale functions the
best. Taken together, these results provided evidence that categories of the 4-item group 1
functioned appropriately in differentiating the acculturative stress level of participants due to

group 1 and thus, were not subject to collapse.

Analysis of gender DIF revealed that the 4-item group 1 did not have any DIF item (see
Figure 9 in Appendix 22). The Welch ¢ probabilities were all much greater than .05; and the
absolute values of all DIF contrasts were much less than .64. Measurement invariance was

maintained across gender groups.

Person separation and person reliability of the 4-item group 1 were 1.7 and .74 respectively,
whereas item separation and item reliability are 7.88 and .98 respectively (see Figure 10 in
Appendix 22). Person reliability of .74 was considered moderate reliability, i.e., below .8.
Item reliability of .98 was considered high reliability, i.e., above .8. Person separation index
value, 1.7, was considered poor since it was lower than the minimum value of person
separation, 2. Item separation index value, 7.88, was considered good as it was higher than
the good value of item separation, 3 that can at least divide the items into high, medium, and

low item severities (i.e., difficulties).

Figure 12 in Appendix 22 revealed that there was not satisfactory targeting for the 4-item

group 1 subdimension because the mean logit measures of the participants’ level of
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acculturative stress arising from the 4-item group 1 subdimension was found to have a
deviation of -1.34 logit from the mean of item severity measures. Furthermore, group 1
showed a floor effect with about 14.6% (= 40/274) of the participants who attained minimum
scores (> 5% of the total sample), whereas there was no ceiling effect with about 4% (=
11/274) of the participants who achieved maximum scores (< 5% of the total sample).
Nonetheless, these results represented an inadequate item to person targeting, particularly for
those participants who had lower or no acculturative stress level arising from group 1
subdimension and were not addressed by items of any 4-item group 1 located at the bottom of
Figure 12 in Appendix 22. On one hand, more items with lower severity should be added
between about -6 and -5 logits to address the floor effect. On the other hand, two or three
items with higher severity could be introduced between about 4.8 and 5 logits to address
some participants with higher acculturative stress level arising from group 1 subdimension.
In any event, there was generally good coverage of the latent variable (i.e., acculturative
stress arising from the 4-item group 1 subdimension) by the item thresholds from about -5 to

4.8 logits.

Regarding local dependence, based on the formula -1/(L — 1), where L is length of the
dimension, the ideal value is approximately -.33 for the 4 items when local item
independence holds. Generated from WINSTEPS, the correlations of residuals for each item
pair ranged from about -.52 to 0 (see Figure 13 in Appendix 22) and were not too much
deviated from the ideal value. Moreover, the highest correlation (-.52) indicated that those
two items only shared about 27% of the variance in their residuals in common (i.e., common
variance = correlation”2); 73% of each of their residual variances differ. Hence, there was no

considerable evidence of violation of the assumption of local independence.
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Concerning the issue of item hierarchy, the construct keymap of this 4-item data set reveals
that the most severe items to endorse at higher categories were put at the top, whereas the
items easier to endorse at higher categories were put at the bottom (see Figure 14 in Appendix
22). Since the ranking of the items makes sense, there was evidence for item hierarchy for
this 4-item subdimension. In addition, the item severity hierarchy map was shown in Figure

11 in Appendix 22.

Taken together, the 4-item group 1 was a valid sub-dimension under Discrimination
dimension. As the content of the 4 items (Q116, Q118, Q119, and Q120) was related to

feeling rejected, group 1 was renamed to Discrimination—Feeling Rejected.

Regarding group 2 subdimension, Figure 15 in Appendix 22 shows that all MNSQs of 3-item
group 2 were between .6 and 1.4, and all its ZSTDs, except Infit ZSTD of item Q117, fell
within the acceptable bounds of -2 and 2. However, item Q117 was retained because first, its
deviation of ZSTD from 2 was just very small, just .1. Second, based on item measures of all
3 items, there was no item with similar item measure as that of item Q117. As a result,
removal of item Q117 would lower the test precision of group 2. Third, since MNSQs of
item Q117 were acceptable, its ZSTD could be ignored (Linacre, 2012, p. 622). Hence, all

the 3 items in group 2 were considered fit to the Rasch model.

Figure 17 in Appendix 22 reveals that the eigenvalue of the first contrast in the principal
components analysis of Rasch residuals was 1.6, and the raw variance explained by the 3-
item group 2 was 72.3%. The point-measure correlations of the 3-item group 2 were all
above .5, ranging from .87 to .92 (see Figure 15 in Appendix 22); this demonstrated that the 3

items were oriented in the same direction as the measure. As indications of item
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discrimination, the point-biserial correlations ranged from .85 to .9 (see Figure 16 in
Appendix 22), which means that this small range of item discrimination should be regarded
as equal enough to justify the use of Rasch model on this 3-item data set. These results

indicated that the 3-item group 2 was underpinned by single dimension.

Category structure of group 2 was shown fit to Rasch model in Figure 18 in Appendix 22:
observed counts greater than 10, observed average monotonically increasing, category Outfit
MNSQs less than 2, and structure calibrations advancing by between 1.4 and 5 logits. In
addition, all category probability curves in Figure 19 in Appendix 22 exhibited distinct peaks,
and no peaks were overlapped, although the peak of category probability curve of category 4
was not very sharp. In any event, these results provided evidence that category structure of

the 3-item group 2 worked fine.

Analysis of gender DIF revealed that the 3-item group 2 had two DIF items—Q102 and Q117
(see Figure 20 in Appendix 22). The Welch ¢ probability of item Q102 was .0274, much
smaller than .05; and the DIF contrast of item Q102 was .7, greater than .64. The Welch ¢
probability of item Q117 was .0099, much smaller than .05; and the DIF contrast of item
Q117 was -.98, much smaller than -.64. To maintain measurement invariance, items Q102
and Q117 would be removed. After doing so, the revised group 2 would become a single
item subdimension, which rendered Rasch analysis of group 2 meaningless. As a result,

group 2 was discarded.

Regarding group 3 subdimension, Figure 21 in Appendix 22 shows the category structure of
7-item group 3. All the observed counts were greater than 10. The observed averages

increased across 5 categories. The Outfit MNSQs were all less than 2. The increments of
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structure calibrations were within 1.4 to 5 logits across categories 1 to 4; however, the
increment of structure calibration from categories 4 to 5 was just .82 logit, much less than 1.4
logits. Also, the diagram of category probability curves of group 3 shows that the peak of
category probability curve of category 4 was not distinctly clear (see Figure 22 in Appendix
22). In addition, analysis of item fitness indicated that there were two misfit items: Q110
with Infit MNSQ= 1.51 and Infit ZSTD= 3.6; and Q115 with Infit ZSTD= -2.1 (see Figure 23
in Appendix 22). Since the number of items in group 3 were not many, preserving items

trumped collapsing category.

There were two options to collapse category 4: combining categories 4 and 5, or combining
categories 3 and 4. The resulting category structures and probability curves are shown in
Figures 24 to 27 in Appendix 22. In the case of combining categories 4 and 5, Figure 24 in
Appendix 22 revealed that the structure calibration advanced by less than 1.4 logits from
categories 3 to 4, and Figure 25 in Appendix 22 showed that the peak of probability curve of
category 3 was not very sharp. On the other hand, in the case of combining categories 3 and
4, all structure calibrations advanced by between 1.4 and 5 logits (see Figure 26 in Appendix
22), and the peak of probability curve of category 3 was clearly distinct and sharp (see Figure
27 in Appendix 22). Given that observed counts, observed averages, and Outfit MNSQs in
two combinations met Linacre’s (1999) guideline on optimizing rating scale category
effectiveness, the combining categories 3 and 4 trumps combining categories 4 and 5 in terms

of increments of structure calibration.

After combining categories 3 and 4, analysis of item fitness was performed. Figure 28 in
Appendix 22 depicts that only one item, Q110, behaved misfit because its Infit ZSTD was

greater than 2. After changing 3 odd or strange person responses to item Q110 to non-
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applicable, i.e., person numbers 34, 57, and 149 (see Figure 29 in Appendix 22), there was no

misfitting item in the 7-item group 3 subdimension (see Figure 30 in Appendix 22).

Figure 31 in Appendix 22 shows that the eigenvalue of the first contrast in the principal
components analysis of Rasch residuals was 1.8, and the raw variance explained by the 7-
item group 3 was 62.6%. The point-measure correlations of the 7-item group 3 were all
above .5, ranging from .79 to .86 (see Figure 30 in Appendix 22); this demonstrated that the 7
items were oriented in the same direction as the measure. As indications of item
discrimination, the point-biserial correlations ranged from .75 to .83 (see Figure 32 in
Appendix 22), which means that this small range of item discrimination should be regarded
as equal enough to justify the use of Rasch model on this 7-item data set. These results

indicated that the 7-item group 3 was underpinned by single dimension.

Figure 33 in Appendix 22 shows the category structure of the 7-item group 3 after combining
categories 3 and 4, and editing 3 odd person responses to item Q110. The observed counts
were all greater than zero; the observed averages monotonically increased across 4
categories; the Outfit MNSQs were all less than 2; all structure calibrations advanced by
between 1.4 and 5 logits. In addition, the category probability curves showed clear and
distinct peaks, none of which were overlapped (Figure 34 in Appendix 22). Hence, the

category structure functions well.

Analysis of gender DIF in the 7-item group 3 revealed that there was no DIF item at all: all

Welch 7 probabilities were greater than .05, and all DIF contrasts were less than absolute

value of .64 (see Figure 35 in Appendix 22).
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Person separation and person reliability of the 7-item group 3 were 2.02 and .8 respectively,
whereas item separation and item reliability are 4.31 and .95 respectively (see Figure 36 in
Appendix 22). Person reliability of .8 was considered barely high reliability, i.e.,

reaching .8. Item reliability of .95 was considered very high reliability, i.e., much above .8.
Person separation index value, 2.02, was considered acceptable since it reached the minimum
value of person separation, 2. Item separation index value, 4.31, was considered very good as
it was much higher than the good value of item separation, 3 that can at least divide the items

into high, medium, and low item severities (i.e., difficulties).

Figure 38 in Appendix 22 revealed that there was not satisfactory targeting for the 7-item
group 3 subdimension because the mean logit measures of the participants’ level of
acculturative stress arising from the 7-item group 3 subdimension was found to have a
deviation of -2.03 logits from the mean of item severity measures. Furthermore, group 3
showed a floor effect with about 17.2% (= 47/274) of the participants who attained minimum
scores (> 5% of the total sample), whereas there was no ceiling effect with about 1.5% (=
4/274) of the participants who achieved maximum scores (< 5% of the total sample).
Nevertheless, these results represented an inadequate item to person targeting, particularly for
those participants who had lower or no acculturative stress arising from group 3
subdimension and were not addressed by any group 3 items at the bottom of Figure 38 in
Appendix 22. One higher severity item might be introduced between 4.8 and 5 logits to
address some participants with higher level of acculturative stress, and specifically, more
lower severity items should be between -6 and -5 logits to address the floor effect.
Nonetheless, there was generally good coverage of the latent variable (i.e., acculturative

stress arising from the group 3 subdimension) by the item thresholds from -5 to 4.8 logits.
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Regarding local dependence, based on the formula -1/(L — 1), where L is length of the
dimension, the ideal value is approximately -.17 for the 7 items when local item
independence holds. Generated from WINSTEPS, the correlations of residuals for each item
pair ranged from about -.36 to .17 (see Figure 39 in Appendix 22) and were not too much
deviated from the ideal value. Moreover, the highest correlation (-.36) indicated that those
two items only shared about 13% of the variance in their residuals in common (i.e., common
variance = correlation”2); 87% of each of their residual variances differ. Hence, there was no

considerable evidence of violation of the assumption of local independence.

Concerning the issue of item hierarchy, the construct keymap of this 7-item data set reveals
that the most severe items to endorse at higher categories were put at the top, whereas the
items easier to endorse at higher categories were put at the bottom (see Figure 40 in Appendix
22). Since the ranking of the items makes sense, there was evidence for item hierarchy for
this 7-item subdimension. In addition, the item severity hierarchy map was shown in Figure

37 in Appendix 22.

Taken together, the 7-item group 3 was a valid sub-dimension under Discrimination
dimension. The contents of the 7 items (Q104, Q106, Q110, Q111, Q113, Q114, and Q115)
were related to stereotypes of other people. Therefore, group 3 was renamed to

Discrimination: Stereotypes.

For the final 5-item group 4, the eigenvalue of the first contrast in the principal components
analysis of Rasch residuals was 1.6, and the raw variance explained by group 4 was 73.9%
(see Figure 41 in Appendix 22). Therefore, these results provided evidence that group 4 was

a unidimensional subdimension.
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Concerning category structure of 5-item group 4, Figure 42 in Appendix 22 shows that
observed counts were all greater than zero; observed averages increased monotonically across
5 categories; Outfit MNSQs were all less than 2; and structure calibrations advanced by
between 1.4 and 5 logits across 5 categories (see Figure 42 in Appendix 22). In addition,
category probability curves showed that all categories had distinct peaks, and no peaks were

overlapped (see Figure 43 in Appendix 22).

Analysis of item fitness in Figure 44 in Appendix 22 shows that there were 2 item misfits:
Q112 with Infit ZSTD greater than 2, and Q105 with both Infit ZSTD and Outfit ZSTD less
than -2. Although Q112 was an underfit item, it was preferable to retain it because only 5
items in group 4. In any event, some odd person responses to Q112 were corrected in order
to make its Infit ZSTD to fall within the acceptable bounds. Two aberrant persons’ responses
to Q112 were adjusted to non-applicable, namely, persons 7 and 156 (see Figure 45 in
Appendix 22). The resulting analysis of item fitness was shown in Figure 46 in Appendix
22, indicating that there was only one misfit item left behind, i.e., item Q105, whose Outfit
ZSTD was less than -2. Since item Q105 had MNSQs less than 1, item Q105 was too
predictable and there were no unexpected responses (see Figure 47 in Appendix 22). As a
result, item Q105 was somewhat redundant, and could be removed to shorten this 5-item
group 4. However, group 4 had only 5 items, including item Q105, and did not have item
with similar level of measure as that of item Q105. Moreover, the deviation of Outfit ZSTD
from cut-off value of -2 was not big, just about .5. As long as MNSQs stayed within the
acceptable bounds, ZSTDs could be ignored (Linacre, 2012, p. 622). Therefore, item Q105

was retained.
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Gender DIF analysis in Figure 48 in Appendix 22 shows that there were 2 DIF items, namely,
items Q103 and Q112. Their Welch ¢ probabilities and absolute values of DIF contrasts were
less than .05 and greater than .64 respectively. Since item Q112 had a large absolute value of
DIF contrast as well as smaller Welch ¢ probability, item Q112 was removed. The updated
gender DIF analysis is shown in Figure 49 in Appendix 22 after removing item Q122. No
gender DIF was found as all Welch ¢ probabilities were much greater than .05 and absolute

values of all DIF contrasts were much less than .64.

Analysis of item fitness was reassessed, after removing item Q122. Figure 50 in Appendix
22 reveals that there was no item underfit, but an item overfit—Q105, the ZSTDs of which
were less than -2.  Since item Q105 had MNSQs less than 1, item Q105 was too predictable
and there were no unexpected responses. As a result, item Q105 was somewhat redundant,
and could be removed to shorten this 4-item group 4. However, group 4 had only 4 items,
including item Q105, and did not have item with similar level of measure as that of item
Q105. Moreover, both the deviations of ZSTDs from cut-off value of -2 were not big, less
than .7. As long as MNSQs stayed within the acceptable bounds, ZSTDs could be ignored
(Linacre, 2012, p. 622). Item Q105 was hence retained, and the 4 items in group 4 were

considered fit to the Rasch model.

Analysis of dimensionality depicted that the eigenvalue of the first contrast in the principal
components analysis of Rasch residuals was 1.7, and the raw variance explained by group 4
was 73.3% (see Figure 51 in Appendix 22). The point-measure correlations of the 4-item
group 4 were all above .5, ranging from .9 to .92 (see Figure 50 in Appendix 22); this
demonstrated that the 4 items were oriented in the same direction as the measure. As

indications of item discrimination, the point-biserial correlations ranged from .86 to .93 (see
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Figure 52 in Appendix 22), which means that this small range of item discrimination should
be regarded as equal enough to justify the use of Rasch model on this 4-item data set. These

results indicated that the 4-item group 4 was underpinned by single dimension.

Figure 53 in Appendix 22 shows the category structure of the 4-item subdimension. All
observed counts were greater than zero. The observed averages increased monotonically
across 5 categories. The Outfit MNSQs were all less than 2. The structure calibrations
advanced by between 1.4 and 5 logits across categories 3 to 5. However, the increment from
categories from 2 to 3 was 5.48 logits, greater than cutoff value of 5 logits. Nonetheless, the
diagram depicting category probability curves of the 4-item group 4 indicates that all such
curves exhibited a distinct peak and no peaks were overlapped (Figure 54 in Appendix 22).

Taken together, the 5-category rating scale of the 4-item group 4 functioned well.

Person separation and person reliability of the 4-item group 4 were 1.99 and .8 respectively,
whereas item separation and item reliability are 2.87 and .89 respectively (see Figure 55 in
Appendix 22). Person reliability of .8 was considered barely high reliability, i.e., reaching .8.
Item reliability of .89 was also considered high reliability, i.e., above .8. Person separation
index value, 1.99, was considered barely poor since it was just a bit lower than the minimum
value of person separation, 2. Item separation index value, 2.87, was considered acceptable
as it was not higher than the good value of item separation, 3 that can at least divide the items

into high, medium, and low item severities (i.e., difficulties).

Figure 57 in Appendix 22 revealed that there was not satisfactory targeting for the 4-item
group 4 subdimension because the mean logit measures of the participants’ level of

acculturative stress arising from group 4 subdimension was found to have a deviation of -2.79
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logits from the mean of item severity measures. Furthermore, group 4 showed a floor effect
with about 23.7% (= 65/274) of the participants who attained minimum scores (> 5% of the
total sample), whereas there was no ceiling effect with about 2.2% (= 6/274) of the
participants who achieved maximum scores (< 5% of the total sample). Nevertheless, these
results represented an inadequate item to person targeting, particularly for those participants
who had lower or no acculturative stress arising from group 4 subdimension and were not
addressed by any group 4 items at the bottom of Figure 57 in Appendix 22. One or two
severity items might be introduced between 5.5 and 6 logits to address some participants with
higher level of acculturative stress, and more lower severity items should be added between -
8 and -7 logits to address the floor effect. In addition, there was good coverage of the latent
variable (i.e., acculturative stress arising from the group 4 subdimension) by the item

thresholds from about -7 to and 5.5 logits.

Regarding local dependence, based on the formula -1/(L — 1), where L is length of the
dimension, the ideal value is approximately -.33 for the 4 items when local item
independence holds. Generated from WINSTEPS, the correlations of residuals for each item
pair ranged from about -.55 to -.12 (see Figure 58 in Appendix 22) and were not too much
deviated from the ideal value. Moreover, the highest correlation (-.55) indicated that those
two items only shared about 30% of the variance in their residuals in common (i.e., common
variance = correlation”2); 70% of each of their residual variances differ. Hence, there was no

considerable evidence of violation of the assumption of local independence.

Concerning the issue of item hierarchy, the construct keymap of this 4-item data set reveals
that the most severe items to endorse at higher categories were put at the top, whereas the

items easier to endorse at higher categories were put at the bottom (see Figure 59 in Appendix
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22). Since the ranking of the items makes sense, there was evidence for item hierarchy for
this 4-item subdimension. In addition, the item severity hierarchy map was shown in Figure

56 in Appendix 22.

Taken together, the 4-item group 4 was a valid sub-dimension under Discrimination
dimension. As the contents of the 4 items (Q103, Q105, Q107, and Q109) were related to
negative attitudes of other people, group 4 was renamed to Discrimination: Negative

Attitudes.

4.4.7 Homesickness

The eigenvalue of the first contrast in the principal components analysis of Rasch residuals
was 3.4 (see Figure 1 in Appendix 23), which was greater than 2, suggesting that these 14
items did not constitute a unidimensional scale. Derived from residual loadings for items in
the first contrast (see Figure 2 in Appendix 23) and clusters of items that shared variation in
the principal component plot of item loadings for the first contrast (see Figure 3 in Appendix
23), the Homesickness dimension were split into 4 groups: group 1 (items Q129 and Q130),
group 2 (items Q126 and Q127), group 3 (items Q131 to Q134), and group 4 (items Q121-

Q125, and Q128) for further examination.

Figure 4 in Appendix 23 shows that both item separation and reliability of group 1 were zero,
indicating that items of group 1 could not differentiate the persons, and was an unreliable

scale. Hence, group 1 was discarded.

Figure 5 in Appendix 23 reveals that person reliability of group 2 was .34, a low value of

reliability, indicating that group 2 was not a reliable scale. Hence, group 2 was also
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discarded.

Figure 6 in Appendix 23 shows that eigenvalue of the first contrast in the principal
components analysis of Rasch residuals was 1.6, and the raw variance explained by the 4-
item group 3 was 70.8%. These results provided evidence that the 4-item group 3 was

unidimensional.

Category structure of group 3 was shown fit to Rasch model in Figure 7 in Appendix 23:
observed counts greater than 10, observed average monotonically increasing, category Outfit
MNSQs less than 2, and structure calibrations advancing by between 1.4 and 5 logits. In
addition, all category probability curves in Figure 8 in Appendix 23 exhibited distinct peaks,
and no peaks were overlapped. These results provided evidence that category structure of the

4-item group 3 worked fine.

Analysis of item fitness showed that all MNSQs of 4-item group 3 were all between .6 and
1.4; however, item Q132 displayed its ZSTDs being less than -2, exhibiting misfit (Figure 9
in Appendix 23). As shown in Figure 10 in Appendix 23, there were no other items at the
same level of severity as that of item Q132; deleting it would be likely to undermine test

precision. Hence, Q132 was kept.

Analysis of gender DIF revealed that the 4-item group 3 had a DIF item—Q134 (see Figure
11 in Appendix 23). The Welch 7 probability of item Q134 was .0033, much smaller

than .05; and the DIF contrast of item Q134 was .81, much greater than .64. To maintain
measurement invariance, item Q134 was removed. After doing so, there was no DIF item in

revised Group 3 (see Figure 12 in Appendix 23).
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Re-analysis of item fitness showed that all MNSQs of 3-item group 3 were between .6 and
1.4; two items—Q133 and Q132— had their ZSTDs greater than 2 and less than -2
respectively this time round (see Figure 13 in Appendix 23). Anyhow, they were retained
because their item severity measures were not close to each other (see Figures 13 and 18 in
Appendix 23). Therefore, removing them not only would be likely to undermine test
precision, but also caused the 3-item group 3 to become a one-item scale. Moreover, since

“mean-squares are acceptable, then ZSTD can be ignored” (Linacre, 2012, p. 622).

Once again. category structure of the 3-item group 3 was found fit to Rasch model (see
Figure 14 in Appendix 23): observed counts greater than 10, observed average monotonically
increasing, category Outfit MNSQs less than 2, and structure calibrations advancing by
between 1.4 and 5 logits. Moreover, all category probability curves in Figure 15 in Appendix
23 displayed distinct peaks, and no peaks were overlapped. These results corroborated that

category structure of the 3-item group 3 functioned well.

Figure 15 in Appendix 23 shows that eigenvalue of the first contrast in the principal
components analysis of Rasch residuals was 1.7, and the raw variance explained by the 3-
item group 3 was 72%. The point-measure correlations of the 3-item group 3 were all

above .5, ranging from .89 to .94 (see Figure 13 in Appendix 23); this demonstrated that the 3
items were oriented in the same direction as the measure. As indications of item
discrimination, the point-biserial correlations ranged from .89 to .92 (see Figure 16 in
Appendix 23), which means that this small range of item discrimination should be regarded
as equal enough to justify the use of Rasch model on this 3-item data set. These results

indicated that the 3-item group 3 was underpinned by single dimension.
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Person separation and person reliability were 1.9 and .78 respectively, whereas item
separation and item reliability are 3.67 and .93 respectively (see Figure 17 in Appendix 23).
Person reliability of .78 was considered moderate reliability, i.e., below .8. Item reliability

of .93 was considered high reliability, i.e., above .8. Person separation index value, 1.9, was
considered poor since it was lower than the minimum value of person separation, 2. Item
separation index value, 3.67, was considered good as it was higher than the good value of
item separation, 3 that can at least divide the items into high, medium, and low item severities

(i.e., difficulties).

Figure 19 in Appendix 23 revealed that there was not satisfactory targeting for the 3-item
group 3 subdimension because the mean logit measures of the participants’ level of
acculturative stress arising from the 3-item group 3 subdimension was found to have a
deviation of -1.4 logit from the mean of item severity measures. Furthermore, group 3
showed a floor effect with about 16.4% (= 45/274) of the participants who attained minimum
scores (> 5% of the total sample), whereas there was no ceiling effect with about 4.7% (=
13/274) of the participants who achieved maximum scores (< 5% of the total sample).
Hence, these results represented an inadequate item to person targeting, particularly for those
participants who had lower or no acculturative stress arising from group 3 subdimension and
were not addressed by any group 3 items at the bottom of Figure 19 in Appendix 23. A few
higher severity items should be introduced between 5.6 and 6 logits to address the
participants with higher levels of acculturative stress, and more lower severity items should
be added between -6 and -5.8 logits Nonetheless, there was generally good coverage of the
latent variable (i.e., acculturative stress arising from the group 3 subdimension) by the item

thresholds from -5.8 to 5.6 logits.
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Regarding local dependence, based on the formula -1/(L — 1), where L is length of the
dimension, the ideal value is approximately -.5 for the 3 items when local item independence
holds. Generated from WINSTEPS, the correlations of residuals for each item pair ranged
from about -.63 to -.32 (see Figure 20 in Appendix 23) and were not too much deviated from
the ideal value. Moreover, the highest correlation (-.63) indicated that those two items only
shared about 40% of the variance in their residuals in common (i.e., common variance =
correlation”2); 60% of each of their residual variances differ. Hence, there was no

considerable evidence of violation of the assumption of local independence.

Concerning the issue of item hierarchy, the construct keymap of this 3-item data set reveals
that the most severe items to endorse at higher categories were put at the top, whereas the
items easier to endorse at higher categories were put at the bottom (see Figure 21 in Appendix
23). Since the ranking of the items makes sense, there was evidence for item hierarchy for
this 3-item subdimension. In addition, the item severity hierarchy map was shown in Figure

18 in Appendix 23.

Taken together, the 3-item group 3 was a valid sub-dimension under Homesickness
dimension. However, the content of the 3 items (Q131, Q132, and Q133) were related to
family responsibility rather than homesickness. Therefore, group 3 was renamed to Family

Responsibility as a single dimension.

The final 6-item group 4 (items Q121 to Q125, and Q128) subdimension was under
examination for item fitness. Figure 22 in Appendix 23 shows that item Q123 had both

unacceptable MNSQs being greater than 1.4 and ZSTDs being greater than 2. After
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removing item Q123, another item Q122 was found to be an underfit item with ZSTDs
greater than 2, though its MNSQs were less than 1.4 (see Figure 23 in Appendix 23). After
editing just 3 extremely deviated person responses to non-applicable in relation to item Q122,
i.e., person numbers 13, 134, and 160 (see Figure 24 in Appendix 23), there was no
underfitting item in the revised 5-item group 4 subdimension (see Figure 25 in Appendix 23).
Nonetheless, overfitting item Q125 had Infit ZSTD slightly less than -2, and was retained
because (1) it was a very slightly deviation Infit ZSTD by .1, (2) there was no item with the
same severity level (i.e., item measure) as that of item Q125; removing it would likely harm
the test precision, (3) since MNSQs were greater than .6 and acceptable, then “ZSTD can be
ignored” (Linacre, 2012, p. 622). As a result, the 5 items in revised group 4 were considered

fit to the Rasch model.

Figure 26 in Appendix 23 shows that the eigenvalue of the first contrast was 1.6, and the raw
variance explained by this 5-item group 4 was 72.7%. The point-measure correlations of this
5-item group 4 were all above .5, ranging from .88 to .92 (see Figure 25 in Appendix 23); this
demonstrated that the 5 items were oriented in the same direction as the measure. As
indications of item discrimination, the point-biserial correlations ranged from .88 to .92 (see
Figure 27 in Appendix 23), which means that this small range of item discrimination should
be regarded as equal enough to justify the use of Rasch model on this 5-item data set. These

results indicated that the 5-item group 4 was underpinned by single dimension.

Analysis of category structure of the 5-item group 4 confirmed that the 5-point categories
functioned well: the observed counts were all greater than 10; the observed category averages
increased with 5 categories, category Outfit MNSQs were all less than 2 logits; category

thresholds increased with 5 categories and advanced by between 1.4 logits and 5 logits (see
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Figure 28 in Appendix 23); and probability curve of each category was peaked, and the peaks

did not overlap (see Figure 29 in Appendix 23).

Analysis of gender DIF in the 5-item group 4 revealed that there was no DIF item at all: all
Welch ¢ probabilities were much greater than .05, and all DIF contrasts were less than

absolute value of .64 (see Figure 30 in Appendix 23).

Person separation and person reliability of the 5-item group 4 were 2.39 and .85 respectively,
whereas its item separation and item reliability were 4.25 and .95 respectively (see Figure 31
in Appendix 23). Both person and item reliabilities were good, i.e., above .8. Person
separation index value, 2.39, was considered fair since it was just greater than the minimum
value of person separation, 2. Item separation index value, 4.25, was considered very good as
it was much greater than the good value of item separation, 3 that can at least divide the items

into high, medium, and low item severities (i.e., difficulties).

Figure 33 in Appendix 23 revealed that there was not satisfactory targeting for the 5-item
group 4 because the mean logit measures of the participants’ level of acculturative stress
arising from group 4 subdimension was found to have a deviation of -2.15 logits from the
mean of item severity measures. Furthermore, group 4 showed a floor effect with about 19%
(= 52/274) of the participants who attained minimum scores (> 5% of the total sample), but
no ceiling effect was found because only about 2.6% (= 7/274) of the participants who
achieved maximum scores (< 5% of the total sample). In any event, these results represented
an inadequate item to person targeting, more items should be introduced between -8 and -6.5
logit to address the floor effect. One or two items could be added between 6 and 7 logits to

address some participants with higher level of acculturative stress. Nonetheless, there was
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generally good coverage of the latent variable (i.e., acculturative stress arising from group 4

subdimension) by the item thresholds from about -6.8 to 6 logits.

Regarding local dependence, based on the formula -1/(L — 1), where L is length of the
dimension, the ideal value is approximately -.25 for the 5 items when local item
independence holds. Generated from WINSTEPS, the correlations of residuals for each item
pair ranged from about -.38 to 0 (see Figure 34 in Appendix 23) and were not too much
deviated from the ideal value. Moreover, the highest correlation (-.38) indicated that those
two items only shared about 14% of the variance in their residuals in common (i.e., common
variance = correlation”2); 86% of each of their residual variances differ. Hence, there was no

considerable evidence of violation of the assumption of local independence.

Concerning the issue of item hierarchy, the construct keymap of this 5-item data set reveals
that the most severe items to endorse at higher categories were put at the top, whereas the
items easier to endorse at higher categories were put at the bottom (see Figure 35 in Appendix
23). Since the ranking of the items makes sense, there was evidence for item hierarchy for
this 5-item subdimension. In addition, the item severity hierarchy map was shown in Figure

32 in Appendix 23.

Taken together, the 5-item group 4 was the only valid sub-dimension left behind within
Homesickness dimension. According to the content of the 5 items (Q121, Q122, Q124,

Q125, and Q128), group 4 was renamed to Homesickness.

4.4.8 Career Prospects

The eigenvalue of the first contrast in the principal components analysis of Rasch residuals
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was 2.6 (see Figure 1 in Appendix 24), which means that these 13 items did not constitute a
unidimensional scale, having the threshold value greater than 2 eigenvalue units in the first
contrast. Derived from residual loadings for items in the first contrast (see Figure 2 in
Appendix 24) and clusters of items that shared variation in the principal component plot of
item loadings for the first contrast (see Figure 3 in Appendix 24), the Career Prospects
dimension were split into 2 groups: group 1 (items Q142 to Q147) with negative item
loadings, and group 2 (items Q135 to Q141) with positive item loadings, for further

examination.

Figure 4 in Appendix 24 initially shows that group 1 could explain 64.3% of the raw variance
and the eigenvalue of the first contrast of the principal component analysis of Rach residuals
was 1.9, indicating that the 6 items in group 1 constitute a unidimensional scale. Figure 5 in
Appendix 24 reveals the category structure of group 1 to be working fine: all observed counts
being greater than 10, observed average monotonically increasing across 5 categories, and
structure calibrations advancing by between 1.4 and 5 logits across 5 categories. Besides,
Figure 6 in Appendix 24 shows that the category probability curves had distinct peaks.
Nonetheless, item fitness was not up to par. Figure 6 in Appendix 24 shows that item Q146
was a misfit item because of MNSQs being greater than 1.4 and absolute values of ZSTDs
being greater than 2, and item Q144 was another misfit item because of absolute values of
ZSTDs being greater than 2. After removing item Q146, another pair of misfit items, Q147
and Q144, were found in Figure 7 in Appendix 24 because of their absolute values of ZSTDs
being greater than 2. Since item Q147 had larger absolute value of ZSTDs, it was removed to
result in 4 items as shown in Figure 8 in Appendix 24, in which item Q144 was found to have
its absolute values of ZSTDs greater than 2. However, reading the content of the four

question items, item Q142 (“I am worried about whether I can find a job in mainland China

196



after graduation.”) was related to whether participants could secure jobs in mainland China,
whereas the remaining 3 items were related to whether the knowledge participants gained in
Hong Kong could be applicable to Hong Kong, mainland China, or foreign countries. In
addition, removing item Q142 would not likely to affect the test precision of group 1 because
items Q142 and Q143 had very close item measures (i.e., item severities or difficulties) and
almost duplicated each other as indicated in person-item map (see Figure 9 in Appendix 24).
After removing item Q142, all remaining 3 items—Q143, Q144, and Q145— in group 1 were
found fit to the Rasch model: their MNSQs were close to 1 and ZSTDs were less than 2 (see

Figure 10 in Appendix 24).

Figure 11 in Appendix 24 reveals that eigenvalue of the first contrast in the principal
components analysis of Rasch residuals was 1.6, and the raw variance explained by the 3-
item group 1 was 73.1%. The point-measure correlations of the 3 items were all positive and
above .5, ranging from .91 to .93 (see Figure 10 in Appendix 24); this demonstrated that the 3
items were oriented in the same direction as the measure. As indications of item
discrimination, the point-biserial correlations ranged from .86 to .92 (see Figure 19 in
Appendix 24), which means that this small range of item discrimination should be regarded
as equal enough to justify the use of Rasch model on this 3-item data set. These results

corroborate that 3-item group 1 was unidimensional.

Category structure of group 1 was shown fit to Rasch model in Figure 12 in Appendix 24:
observed counts greater than 10, observed average monotonically increasing, category Outfit
MNSQs less than 2, and structure calibrations advancing by between 1.4 and 5 logits. In
addition, all category probability curves in Figure 13 in Appendix 24 exhibited distinct peaks.

These results provided evidence that category structure of the 3-item group 1 worked fine.
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Analysis of gender DIF confirmed that the 3-item group 1 did not have any DIF item: Welch ¢
probabilities being much greater than .05, and DIF contrasts were much smaller than absolute

value of .64 (see Figure 13 in Appendix 24).

Person separation and person reliability were 1.89 and .78 respectively, whereas item
separation and item reliability are 3.53 and .93 respectively (see Figure 14 in Appendix 24).
Person reliability of .78 was considered moderate reliability, i.e., below .8. Item reliability
of .93 was considered high reliability, i.e., above .8. Person separation index value, 1.89, was
considered poor since it was lower than the minimum value of person separation, 2. Item
separation index value, 3.53, was considered good as it was higher than the good value of

item separation, 3 that can at least divide the items into high, medium, and low item severities

(i.e., difficulties).

Figure 16 in Appendix 24 revealed that there was not satisfactory targeting for the 3-item
group 1 because the mean logit measures of the participants’ level of acculturative stress
arising from group 1 subdimension was found to have a deviation of -1.16 logit from the
mean of item severity measures. Furthermore, group 1 showed a floor effect with about
18.6% (= 51/274) of the participants who attained minimum scores (> 5% of the total
sample), whereas there was no ceiling effect with about 4.7% (= 13/274) of the participants
who achieved maximum scores (< 5% of the total sample). Hence, these results represented
an inadequate item to person targeting, particularly for those participants who had lower or
no acculturative stress arising from group 1 subdimension and were not addressed by any
group 3 items located at the bottom of Figure 16 in Appendix 24. More items with less

severity level could be added between -7 and -6.6 logits to address the floor effects. A few
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items could be put between 5.5 and 6 logits to address some participants with higher level of
acculturative stress. Nonetheless, there was generally good coverage of the latent variable
(i.e., acculturative stress arising from group 1 subdimension) by the item thresholds from -6.6

to 5.5 logits.

Regarding local dependence, based on the formula -1/(L — 1), where L is length of the
dimension, the ideal value is approximately -.5 for the 3 items when local item independence
holds. Generated from WINSTEPS, the correlations of residuals for each item pair ranged
from about -.59 to -.45 (see Figure 17 in Appendix 24) and were not too much deviated from
the ideal value. Moreover, the highest correlation (-.59) indicated that those two items only
shared about 35% of the variance in their residuals in common (i.e., common variance =
correlation”2); 65% of each of their residual variances differ. Hence, there was no

considerable evidence of violation of the assumption of local independence.

Concerning the issue of item hierarchy, the construct keymap of this 3-item data set reveals
that the most severe items to endorse at higher categories were put at the top, whereas the
items easier to endorse at higher categories were put at the bottom (see Figure 18 in Appendix
24). Since the ranking of the items makes sense, there was evidence for item hierarchy for
this 3-item subdimension. In addition, the item severity hierarchy map was shown in Figure

15 in Appendix 24.

Taken together, the 3-item group 1 was a valid sub-dimension under Career Prospects

dimension. According to the content of the 3 items (Q143, Q144, and Q145), group 1 was

renamed to Career Prospects: Application of Knowledge.
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Another subdimension group 2 was under examination. Analysis of item fitness found 3
misfit items—Q135, Q138 and Q140 (see Figure 20 in Appendix 24), all of which had
absolute values of ZSTDs greater than 2. Since item Q140 was the only underfit item, and
its content was mainly about deciding whether to study or work after graduation rather than
where to develop one’s career or secure a job upon graduation, it was picked for removal.
Besides, Figure 21 in Appendix 24 shows that items Q140 and Q139 were at the same level
of scale performance. As such, removal of item Q140 would not likely to reduce test
precision. After taking out item Q140, the resulting item statistics of group 2 as shown in
Figure 22 in Appendix 24 reveals that all MNSQs fell between .6 and 1.4. Although items
Q138 and Q135 had absolute values of ZSTDs greater than 2, both of them were consistent
with other items in group 2 with respect to the worry about where to develop one’s career
upon graduation, and hence were retained. Therefore, the 6-item group 2 comprising items

Q135,Q136,Q137,Q138, Q139, and Q141 were considered fit to the Rasch model.

Figure 23 in Appendix 24 shows that the eigenvalue of the first contrast was 1.7, and the raw
variance explained by the 6-item group 2 was 69.3%. The point-measure correlations of the
6-item group 2 were all above .5, ranging from .87 to .92 (see Figure 22 in Appendix 24); this
demonstrated that the 6 items were oriented in the same direction as the measure. As
indications of item discrimination, the point-biserial correlations ranged from .81 to .9 (see
Figure 24 in Appendix 24), which means that this small range of item discrimination should
be regarded as equal enough to justify the use of Rasch model on this 6-item data set. These

results indicated that the 6-item group 2 was underpinned by single dimension.

Analysis of category structure of the 6-item group 2 confirmed that the 5-point categories

functioned well: the observed counts were all greater than 10; the observed category averages
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increased with 5 categories, category Outfit MNSQs were all less than 2 logits; category
thresholds increased with 5 categories and advanced by between 1.4 logits and 5 logits (see
Figure 25 in Appendix 24); and probability curve of each category was peaked, and the peaks

did not overlap (see Figure 26 in Appendix 24).

Analysis of gender DIF in the 6-item group 2 revealed that there was no DIF item: all Welch ¢
probabilities, except that of item Q137, were much greater than .05. Nonetheless, all DIF

contrasts were less than absolute value of .64 (see Figure 27 in Appendix 24).

Person separation and person reliability of the 6-item group 2 were 2.53 and .86 respectively,
whereas its item separation and item reliability were 2.12 and .82 respectively (see Figure 28
in Appendix 24). Both person and item reliabilities were good, i.e., above .8. Person
separation index value, 2.53, was considered fair since it was greater than the minimum value
of person separation, 2. Item separation index value, 2.12, was considered fair as it was less
than the good value of item separation, 3 that can at least divide the items into high, medium,

and low item severities (i.e., difficulties).

Figure 30 in Appendix 24 revealed that there seems to be satisfactory targeting for the 6-item
group 2 because the mean logit measures of the participants’ level of acculturative stress
arising from group 2 subdimension was found to have a deviation of -.76 logit from the mean
of item severity measures. However, group 2 showed a floor effect with about 10% (=
28/274) of the participants who attained minimum scores (> 5% of the total sample), and a
ceiling effect with about 5.1% (= 14/274) of the participants who achieved maximum scores
(> 5% of the total sample). Hence, these results represented an inadequate item to person

targeting, more items with less severity should be introduced between -6 and -5 logits to
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address the floor effect. Also, some items with higher severity could be added between 4.2
and 6 logits to address some participants with higher level of acculturative stress.
Nonetheless, there was generally good coverage of the latent variable (i.e., acculturative

stress arising from group 2 subdimension) by the item thresholds from -5 to 4.2 logits.

Regarding local dependence, based on the formula -1/(L — 1), where L is length of the
dimension, the ideal value is approximately -.2 for the 6 items when local item independence
holds. Generated from WINSTEPS, the correlations of residuals for each item pair ranged
from about -.42 to .16 (see Figure 31 in Appendix 24) and were not too much deviated from
the ideal value. Moreover, the highest correlation (-.42) indicated that those two items only
shared about 18% of the variance in their residuals in common (i.e., common variance =
correlation”2); 82% of each of their residual variances differ. Hence, there was no

considerable evidence of violation of the assumption of local independence.

Concerning the issue of item hierarchy, the construct keymap of this 6-item data set reveals
that the most severe items to endorse at higher categories were put at the top, whereas the
items easier to endorse at higher categories were put at the bottom (see Figure 32 in Appendix
24). Since the ranking of the items makes sense, there was evidence for item hierarchy for
this 6-item subdimension. In addition, the item severity hierarchy map was shown in Figure

29 in Appendix 24.

Taken together, the 6-item group 1 was a valid sub-dimension under Career Prospects

dimension. According to the content of the 6 items (Q135, Q136, Q137, Q138, Q139, and

Q141), group 2 was renamed to Career Prospects: Where to Develop One’s Career.
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4.4.9 Accommodation

Initial analysis of item fitness the 8-item Accommodation dimension revealed that there was
an underfitting item, Q154, with its both MNSQs and ZSTDs beyond the acceptable bounds
(see Figure 1 in Appendix 25). After removing item Q154, another underfitting item with
large value of Outfit ZSTD, Q155, emerged (see Figure 2 in Appendix 25). According to
Linacre (2012, p. 622), when MNSQ of an item is acceptable, its ZSTD can be ignored.
Since the Outfit MNSQ of item Q155 was below 1.4, item Q155 was not removed. On the
other hand, there was an overfitting item, Q150, with both its MNSQs and ZSTDs beyond the
acceptable limits (see Figure 2 in Appendix 25). Removing item Q150 resulted in Figure 3
in Appendix 25, which shows that the MNSQs of all 6 remaining items were above .6 and
below 1.4; even though an overfitting item, Q149, had both its ZSTDs small than -2, the

remaining 6 items were considered fit to the Rasch model (Linacre, 2012).

Figure 4 in Appendix 25 reveals that the eigenvalue of the first contrast of the principal
components analysis of Rasch residuals in the 6-item Accommodation dimension was 1.8,
and the raw variance explained by Accommodation dimension was 65.7%. These two
essential pieces of evidence corroborated that the 6-item Accommodation dimension was

underpinned by single dimension.

As shown in Figure 5 in Appendix 25, the category structure of 6-item Accommodation
dimension, after removal of items Q154 and Q150, displayed that all the observed counts
were greater than 10, that the observed averages monotonically increased across the 5
categories, and that all outfit MNSQs were less than 2. Although these results met the
Linacre’s (1999) guidelines of an effective rating scale, not all did the structure calibrations

advance by between 1.4 and 5 logits across the 5 categories. The increment of structure
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calibration from categories 4 to 5 was just 1.25 logits. Nonetheless, probability curve of
each category was peaked, and the peaks did not overlap (see Figure 6 in Appendix 25).
Since Linacre’s (1999) guidelines are not laws, they only suggest the situation in which the
rating scale works best. Taken together, the category functioning results supported the use of

the five-point rating scale in this 6-item Accommodation dimension.

Analysis of gender DIF in the 6-item Accommodation dimension (see Figure 7 in Appendix
25) revealed that items Q148 and Q152 exhibited DIF as a function gender because of low
values of Welch ¢ probability and large corresponding absolute values of DIF contrast. Item
Q148 was removed first, due to its larger absolute value of DIF contrast, to result in new
gender DIF analysis as shown in Figure 8 in Appendix 25 in which item Q152 was a potential
gender DIF item. Although item Q152 had a low Welch 7 probability of .0072 (much less
than .05), its DIF contrast of .61 was less than .64. Therefore, item Q152 was not removed,

and these 5 items were considered free of gender DIF.

Re-analysis of item fitness of Accommodation dimension with the 5 remaining items
demonstrated that all MNSQs were between 0.6 and 1.4, even though there was an overfitting
item Q149 with its ZSTDs less than or equal to -2 (see Figure 9 in Appendix 25). According
to Linacre (2012, p. 622), when MNSQ of an item is acceptable, its ZSTD can be ignored.

Therefore, these 5 items were regarded as fit to the Rasch model.

Re-analysis of dimensionality of Accommodation dimension with the 5 remaining items
showed that the eigenvalue of the unexplained variance in the first contrast was 1.7 and the
raw variance explained by Rasch measures were 65%. These results sufficed to say that the

5-item Accommodation dimension was underpinned by single dimension. In addition, the

204



point-measure correlations were all above .8, as shown in Figure 9 in Appendix 25, indicating
that high correlations existed between individual items in the 5-item Accommodation
dimension and the entire 5-item Accommodation dimension measure, and that the 5 items
were oriented in the same direction as the entire measure. As indications of item
discrimination, the point-biserial correlations ranged from .80 to .87 (see Figure 11 in
Appendix 25), which means that this small range of item discrimination should be regarded

as equal enough to justify the use of Rasch model on this 5-item data set.

Re-analysis of category function of Accommodation dimension with the 5 remaining items
revealed that all observed counts were greater than 10, that observed averages monotonically
increased across 5 categories, that all Outfit MNSQs were less than 2, and that structure
calibrations advanced by between 1.4 and 5 logits (see Figure 12 in Appendix 25). All these
results met Linacre’s (1999) guidelines of an effective rating scale. In addition, the category
probability curves of the 5-item Accommodation dimension had a distinct peak, and no peaks
overlapped each other (see Figure 13 in Appendix 25). As such, the category functioning of

the five-point rating scale in this 5-item Accommodation dimension worked well.

Based on the formula -1/(L — 1), where L is length of the dimension, the ideal value is
approximately -.25 for the 5 items when local item independence holds. Generated from
WINSTEPS, the correlations of residuals for each item pair ranged from -.3924 to .0409 (see
Figure 14 in Appendix 25) and were not too much deviated from the ideal value. Moreover,
the highest correlation (-.3924) indicated that those two items only shared about 15% of the
variance in their residuals in common (i.e., common variance = correlation”2); 85% of each
of their residual variances differ. Hence, there was no considerable evidence of violation of

the assumption of local independence.
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Figure 15 in Appendix 25 shows person separation and person reliability were 1.96 and .79
respectively, whereas item separation and item reliability were 4.43 and .95 respectively.
Person reliability of .79 was considered barely high because it was just marginally below the
cutoff value of .8 for high reliability. Item reliability of .95 was regarded as very high since it
was much above the cutoff value of .8 for high reliability and close to 1. Person separation
index value, 1.96, was considered fair since it was marginally lower than the minimum value
of person separation, 2. Item separation index value, 4.43, was considered very good as it

was much higher than the good value of item separation, 3.

Figure 16 in Appendix 25 revealed that there seems to be good targeting for the 5-item
Accommodation dimension because the mean logit measures of the participants’ level of
acculturative stress arising from Accommodation matters was found to have a deviation of
-.69 logit from the mean of item severity measures. However, there were floor effect with
about 10.6% (= 29/274) of the participants who attained minimum scores (> 5% of the total
sample), and small ceiling effect with about 5.5% (= 15/274) of the participants who achieved
maximum scores (> 5% of the total sample). These floor and ceiling effect represented an
inadequate item to person targeting, particularly where participants with very low or very
high level of acculturative stress arising from Accommodation issues were not covered by
any items at the bottom or top of Figure 16 in Appendix 25. A few items with lower severity
could be introduced between -4 and -5 logits and a few items with higher severity could be
added between 3.5 and 5 logits. Nevertheless, there was generally wide coverage of person
distribution by the item thresholds from -4 to 3.5 logits, that is, the item-difficulty range (as
presented by step calibrations of the rating categories in Figure 16 in Appendix 25) had

sufficient coverage for the majority of the survey participants.
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Concerning the issue of item hierarchy, the construct keymap of this 5-item data set reveals
that the most severe items to endorse at higher categories were put at the top, whereas the
items easier to endorse at higher categories were put at the bottom (see Figure 17 in Appendix
25). Since the ranking of the items makes sense, there was evidence for item hierarchy for
this 5-item subdimension. In addition, the item severity hierarchy map was shown in Figure

18 in Appendix 25.

4.4.10 Finance

The eigenvalue of the first contrast of the principal components analysis of Rasch residuals
was 2.3 (see Figure 1 in Appendix 26), which means that these 7 items did not constitute a
unidimensional scale, having the threshold value greater than 2 eigenvalue units in the first
contrast. Derived from residual loadings for items in the first contrast (see Figure 2 in
Appendix 26) and clusters of items that shared variation in the principal component plot of
item loadings for the first contrast (see Figure 3 in Appendix 26), the Finance dimension were
split into two groups: group 1 (items Q157, Q158, and Q160) and group 2 (items Q156,
Q161, and Q162). In group 1, its thresholds advanced from categories 4 to 5 by less than 1.4
logits, and item Q158 had gender DIF. Moreover, its person separation and reliability were
just 1.41 and .67, its item separation and reliability were zero because the items were about of
the same severity (i.e., difficulty), resulting in their item severities being close together. Item
separation and reliability of group 1 remained zero, even though the rating scale structure was
amended from 5 to 4 categories, giving rise to its thresholds’ increments being greater than
1.4 across 4 categories and item Q158 no longer having gender DIF. Therefore, group 1
(items Q157, Q158, and Q160) could not be accepted as a valid subdimension, and the

composition of Finance dimension was revised to include items Q156, Q161, and Q162 of
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group 2 only.

As indicated in Figure 4 in Appendix 26, all the 3 items in the revised Finance dimension fell
within the acceptable bounds of MNSQ and ZSTD. As shown in Figure 6, the eigenvalue of
the unexplained variance in the first contrast was 1.6, well below the cutoff value of 2;
moreover, this 3-item Finance dimension could explain 79.3% of the raw variance. The
point-measure correlations of the 3 items were all positive and above .5, ranging from .91

to .95 (see Figure 4 in Appendix 26); this demonstrated that the 3 items were oriented in the
same direction as the measure. As indications of item discrimination, the point-biserial
correlations ranged from .91 to .95 (see Figure 5 in Appendix 26), which means that this
small range of item discrimination should be regarded as equal enough to justify the use of
Rasch model on this 3-item data set. All these results corroborated that this 3-item

subdimension was unidimensional.

Based on the formula -1/(L — 1), where L is length of the dimension, the ideal value is
approximately -.5 for the 3 items when local item independence holds. Generated from
WINSTEPS, the correlations of residuals for each item pair ranged from about -.44 to -.55
(see Figure 7 in Appendix 26) and were not too much deviated from the ideal value.
Moreover, the highest correlation (-.55) indicated that those two items only shared about 30%
of the variance in their residuals in common (i.e., common variance = correlation”2); 70% of
each of their residual variances differ. Hence, there was no considerable evidence of

violation of the assumption of local independence.

Figure 8 in Appendix 26 demonstrated that the five-point rating scale met most of the

Linacre’s (1999) guidelines of an effective rating scale. The observed counts of all categories
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were much greater than 10, ranging between 88 and 253; the observed averages
monotonically increased from -6.86 to 5.3 across categories 1 to 5; the category Outfit
MNSQ was smaller than 2. Nonetheless, thresholds (i.e., structure calibrations) did not
increase monotonically by between 1.4 logits and 5 logits across categories 1 to 5. A graph
of category probabilities, on the contrary, provided evidence of good category functioning
that each category had a distinct peak, meaning that all categories were working fine (see
Figure 9 in Appendix 26). Since Linacre’s (1999) guidelines are not laws, they only suggest
the situation in which the rating scale functions the best. Taken together, the category
functioning results supported use of the five-point rating scale in this 3-item dimension of

Finance.

As shown in Figure 10 in Appendix 26, none of the 3 items exhibited gender DIF as no DIF
contrasts were greater than .64 logit. Furthermore, there was no statistically significant
difference by gender in the 3 items either, since all p values in the Prob. column of Welch

were much greater than .05.

Figure 12 in Appendix 26 revealed that there seems to be satisfactory targeting for the 3-item
Finance dimension because the mean logit measures of the participants’ level of acculturative
stress arising from financial matters was found to have a deviation of -.91 logit from the
mean of item severity measures. However, there were floor effect with about 18% (=
50/274) of the participants who attained minimum scores (> 5% of the total sample) and
ceiling effect with about 7.3% (= 20/274) of the participants who achieved maximum scores
(> 5% of the total sample). These floor and ceiling effects represented an inadequate item to
person targeting, particularly where participants with very high or very low level of

acculturative stress arising from financial matters were not covered by any additional items at
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the top and bottom of Figure 12 in Appendix 26. More items with less severity could be
added at -8 logits to address the floor effect. Also, a few items with higher severity could be
added between 7 and 8 logits to cater for some participants with higher level of acculturative
stress. Nevertheless, there was generally good coverage of the latent variable (i.e.,
acculturative stress arising from financial matters) by the item thresholds, as shown in Figure

12 in Appendix 26.

Person separation and person reliability were 2.19 and .83 respectively, whereas item
separation and item reliability are 4.75 and .96 respectively (see Figure 13 in Appendix 26).
Both person and item reliabilities of this 3-item Finance dimension were considered high
reliability, i.e., over .8. Person separation index value, 2.19, were considered fair since it was
higher than the minimum value of person separation, 2. Item separation index value, 4.75,
was considered very good as it was much higher than the good value of item separation, 3

that can at least divide the items into high, medium, and low item severities (i.e., difficulties).

Concerning the issue of item hierarchy, the construct keymap of this 3-item data set reveals
that the most severe items to endorse at higher categories were put at the top, whereas the
items easier to endorse at higher categories were put at the bottom (see Figure 14 in Appendix
26). Since the ranking of the items makes sense, there was evidence for item hierarchy for
this 3-item subdimension. In addition, the item severity hierarchy map was shown in Figure

11 in Appendix 26.

4.4.11 Life Stress
The eigenvalue of the first contrast of the principal components analysis of Rasch residuals

was 2.4 (see Figure 1 in Appendix 27), which means that these 10 items did not constitute a
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unidimensional scale, having the threshold value greater than 2 eigenvalue units in the first
contrast. Derived from residual loadings for items in the first contrast (see Figure 2 in

Appendix 27) and clusters of items that shared variation in the principal component plot of
item loadings for the first contrast (see Figure 3 in Appendix 27), the Life Stress dimension
were split into 3 groups: group 1 (items Q170, Q171, and Q172), group 2 (items Q165, and

Q167), and group 3 (items Q163, Q164, Q166, Q168, and Q169) for further examination.

In group 1, its thresholds advanced from categories 3 to 4 by 1.19 logits, less than 1.4 logits
(see Figure 4 in Appendix 27) as well as non-distinct peak in category 3 (see Figure 5 in
Appendix 27). There were 3 ways to combine the categories in group 1: combining
categories 3 and 4 (Figures 6 and 7 in Appendix 27), combining categories 4 and 5 (Figures 8
and 9 in Appendix 27), and combining categories 2 and 3 (Figures 10 and 11 in Appendix
27). Among the three visual pictures, Figures 9 and 11 in Appendix 27 did not show that all
category probability curves had distinct peaks. Relating to the three respective visual
pictures, Figures 8 and 10 in Appendix 27 revealed that some threshold advancements were
still less than 1.4 logits. Hence, ways of combining categories 4 and 5 as well as combining
categories 2 and 3 were discarded. Although combining categories 3 and 4 resulted in all the
probability curves having distinct peaks (see Figure 7 in Appendix 27), the observed average
was not monotonically increasing across the four categories (see Figure 6 in Appendix 27).
In addition, not all category Outfit MNSQs were less than 2 (see Figure 6 in Appendix 27).
These results of group 2 indicated that groupl was not in compliance with Linacre’s (1999)
guidelines as to category functioning. Analysis of the item fitness revealed that there was a
misfit item Q171 with its ZSTDs greater than 2 and Outfit MNSQ slightly lower than .6 (see
Figure 12 in Appendix 27). Upon removing item Q171, person separation and reliability

became zero (see Figure 13 in Appendix 27). Even though Q171 was retained, person
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separation and reliability were only .82 and .4 respectively (see Figure 14 in Appendix 27),
indicating that group 1 was not an acceptable scale. Taken together, group 1 consisting items

Q170, Q171, and Q172 was discarded.

In group 2, its thresholds advanced from categories 2 to 3 by 5.61 logits, more than 5 logits
(see Figure 15 in Appendix 27) as well as non-distinct peak in category 4 (see Figure 16 in
Appendix 27). Redefining the category 2 as two narrower categories and collecting data for
new categories was infeasible since the data collection was completed. Furthermore, the
person separation and reliability were 1.18 and .58 respectively (see Figure 17 in Appendix
27), indicating that group 2 was a moderately reliable scale. Besides, targeting for group 2
was not satisfactory since the mean logit measures of the participants’ level of acculturative
stress in group 2 were found to have a large deviation (i.e., -1.69 logits) from the mean of
item severity measures (see Figure 18 in Appendix 27). Group 2 also revealed a floor effect
with about 21% (=58/274) (see Figure 18 in Appendix 27). Taken together, group 2 was not

considered an effective scale and was discarded.

In group 3, its thresholds advanced from categories 3 to 4 by 1.32 logits and from categories
4 to 5 by .7 logit, less than 1.4 logits (see Figure 19 in Appendix 27) as well as non-distinct
peak in categories 3 and 4 (see Figure 20 in Appendix 27). Since the issue of problematic
category functioning involved both categories 3 and 4, it was natural to combine them to
form a new category 3. Figure 21 in Appendix 27 shows that observed count of each
category was more than 10; observed averages increased monotonically across the 4
categories; all category Outfit MNSQs were less than 2; and thresholds advanced by between
1.4 logits and 5 logits across the 4 categories. Besides, Figure 22 in Appendix 27 shows

distinct peaks in all category probability curves. These results demonstrated that the new 4-
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point rating scales of group 3 functioned well.

The principal component analysis of group 3 revealed that 53.2% of total variance was
explained by group 3 and an eigenvalue of 2 was accounted for by the second major
component, a borderline case of unidimensionality (see Figure 23 in Appendix 27). The item
fit analysis identified item Q166 as misfitting for its absolute value of ZSTDs being a bit
greater than 2 by .9 (see Figure 24 in Appendix 27). However, item Q166 was retained,
rather than deleted, for the reason that deleting it from group 3 would lower scale precision
since no other item with the same level of item severity existed in group 3 (Campbell, Wright,
& Linacre, 2002) as indicated in the person-item map (see Figure 26 in Appendix 27). The
total variance explained by group 3 would drop to 52% (from 53.2%), and the eigenvalue
accounted for by the second major component would go up to 2.1 (from 2) (see Figures 23
and 25 in Appendix 27), suggesting a violation of unidimensionality. Besides, the person
separation and reliability would drop to 1.29 from 1.6, and to .62 from .72 respectively (see
Figures 28 and 32 in Appendix 27). The point-measure correlations of group 3 were all
positive and above .5, ranging from .78 to .86 (see Figure 24 in Appendix 27); this
demonstrated that the 5 items were oriented in the same direction as the measure, and high
correlations existed between individual items in group 3 and the overall group 3 measure. As
indications of item discrimination, the point-biserial correlations ranged from .76 to .85 (see
Figure 31 in Appendix 27), which means that this small range of item discrimination should
be regarded as equal enough to justify the use of Rasch model on this 5-item data set. Taken
together, the results could be considered meeting requirements of unidimensionality and item

fitness.

Analysis of gender DIF showed that the Welch ¢ probabilities were all much greater than .05,
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and absolute values of DIF contrasts were much smaller than .64, almost about zero (Figure
26 in Appendix 27). Therefore, these results provided evidence that group 3 did not have

gender DIF.

Figure 27 in Appendix 27 revealed that there was not satisfactory targeting for the 5-item
group 3 because the mean logit measures of the participants’ level of acculturative stress
arising from life stress was found to have a deviation of -1.41 logit from the mean of item
severity measures. Furthermore, group 3 revealed a floor effect with about 17.5% (= 48/274)
of the participants who attained minimum scores (> 5% of the total sample), whereas no
ceiling effect with about 1.1% (= 3/274) of the participants who achieved maximum scores (<
5% of the total sample). Hence, these results represented an inadequate item to person
targeting, particularly for those participants who had lower or even no acculturative stress
arising from life matters and were not addressed by any group 3 items located at the bottom
of Figure 27 in Appendix 27. More items with less severity could be added between —5 and -
4 logits to address the floor effect. Nonetheless, there was generally good coverage of the
latent variable (i.e., acculturative stress arising from life matters) by the item thresholds from

-4 to 4 logits.

Person separation and person reliability were 1.6 and .72 respectively, whereas item
separation and item reliability are 3.28 and .92 respectively (see Figure 28 in Appendix 27).
Person reliability of .72 was considered moderate reliability, i.e., lower than .8. Item
reliability of .92 was considered high reliability, i.e., over .8. Person separation index value,
1.6, was considered poor since it was lower than the minimum value of person separation, 2.
Item separation index value, 3.28, was considered good as it was a bit higher than the good

value of item separation, 3 that can at least divide the items into high, medium, and low item
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severities (i.e., difficulties).

Regarding local dependence, based on the formula -1/(L — 1), where L is length of the
dimension, the ideal value is approximately -.25 for the 5 items when local item
independence holds. Generated from WINSTEPS, the correlations of residuals for each item
pair ranged from about -.56 to .17 (see Figure 29 in Appendix 27) and were not too much
deviated from the ideal value. Moreover, the highest correlation (-.56) indicated that those
two items only shared about 31% of the variance in their residuals in common (i.e., common
variance = correlation”2); 69% of each of their residual variances differ. Hence, there was no

considerable evidence of violation of the assumption of local independence.

Concerning the issue of item hierarchy, the construct keymap of this 5-item data set reveals
that the most severe items to endorse at higher categories were put at the top, whereas the
items easier to endorse at higher categories were put at the bottom (see Figure 30 in Appendix
27). Since the ranking of the items makes sense, there was evidence for item hierarchy for
this 5-item subdimension. In addition, the item severity hierarchy map was shown in Figure

26 in Appendix 27.

After all, the 5-item group 3 was the only valid sub-dimension under Life Stress dimension.
Hence, the composition of Life Stress dimension was revised to include items Q163, Q164,

Q166, Q168, and Q169 of group 3 only.

4.5 Convergent validity of 21 dimensions of the ASSMCUS
After deriving 21 dimensions from the 11 initial dimensions of ASSMCUS, the person

measures in logits of its 21 dimensions, Life Satisfaction, Chinese Affect (positive), and
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Chinese Affect (negative) were generated from WINSTEPS 3.71. All these person measures
were put in an Excel file and then imported to IBM SPSS Statistics 24. Using “Bivariate”
function in “Correlate” under the menu “Analyze” in IBM SPSS Statistics 24, the correlations
between criterion measurements (i.e., Chinese Affect (negative), Chinese Affect (positive),
and Life Satisfaction) and the 21 dimensions of ASSMCUS were obtained and displayed in
Table 4.12. It was anticipated that each dimension of ASSMCUS would be positively
correlated with Chinese Affect (negative), and negatively correlated with Life Satisfaction

and Chinese Affect (positive). As such, one-tailed test was adopted.

Convergent validity is the extent to which a measure is correlated with another measure that
they should theoretically be correlated to one another (e.g., Chou, Jun, & Chi, 2005; Pan,
2008). Examining convergent validity was conducted by checking the correlations with the
abovementioned criterion measurements that were empirically found to be associated to
acculturative stress (Pan, Yue, & Chan, 2010). As expected in Table 4.12, all the person
measures of 21 dimensions were found to correlate positively with Chinese Affect (negative),
and negatively with Life Satisfaction and Chinese Affect (positive). All values of these
correlations, though low to moderate, were statistically significant, except that 4 of them were
statistically nonsignificant. The third dimension, Cantonese Barrier: Limited Cantonese
Proficiency, did not have a statistically significant correlation with Life Satisfaction and
Chinese Affect (Positive); the fourth dimension, Cantonese Barrier: Limited Colloquial
Cantonese, did not correlate with Chinese Affect (Positive) significantly in a statistical sense;
the seventh dimension, Cultural Difference: Mutual Cultural Misunderstanding, and Life
Satisfaction could not reach a statistically significant correlation. The statistical
nonsignificance might be partially attributed to the highest number of participants, 70 (25.5%

of 274 participants, as shown in Table 4.3), coming from Guangdong Province, who knew
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Cantonese and were quite familiar with the Chinese culture in the southern China. Another

reason could be that the present sample size of 274 participants was not larger enough, as the

larger the sample size, the higher statistical significance in the correlational analysis

(Khalilzadeh & Tasci, 2017). Since the criterion measurements were not designed to assess

the same construct (i.e., acculturative stress) as the ASSMCUS, low to moderate statistically

significant correlations were still acceptable. Overall, the patterns of correlation between

person measures of each dimension of the ASSMCUS and those of criterion measurements

were all in the expected direction, giving evidence of acceptable convergent validity for the

21 dimensions of the ASSMCUS.

Table 4.12
Convergent validity of the 21 dimensions of the ASSMCUS
Chinese Chinese
Life Affect Affect
Satisfaction (Positive) (Negative)

1. English Barrier: Limited English Proficiency -207" -.106" 245™
2. English Barrier: Limited Colloquial English -228™ -.125" 315™
3. Cantonese Barrier: Limited Cantonese Proficiency -0.096 -0.085 .186™
4. Cantonese Barrier: Limited Colloquial Cantonese -.100" -0.077 158"
5. Study Stress: Heavy Course Load -233" -172* 348"
6. Study Stress: Student-Centred Learning Approach -238™ -215™ 353"
7. Cultural Difference: Mutual Cultural Misunderstanding -0.097 -176™ 286"
8. Cultural Difference: Identifying with Hong Kong’s Culture and Values -.155™ -.146™ 324
9. Social Interaction: Loneliness -251% -295™ 333"
10. Social Interaction: Hard to Make Friends with Hong Kong People -220™ -.329* 3727
11. Social Interaction: Limited Social Connectedness -.248™ -354™ 404"
12. Discrimination: Negative Attitudes -.156™ -193* 231"
13. Discrimination: Feeling Rejected -.196™ -.200™ 325"
14. Discrimination: Stereotypes -.102" -.183™ 260™
15. Family Responsibility -201™ -.195™ .384™
16. Homesickness -124 -.125" 345"
17. Career Prospects: Application of knowledge -.182™ -.154* 350"
18. Career Prospects: Where to Develop One's career -295™ -250™ 417
19. Accommodation -.180™ -281" 368"
20. Finance -215™ -258™ 3377
21. Life Stress -175™ -262™ 378"

Note: *p < .05, **p < .01, one-tailed. N=274.
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4.5 A summary of psychometric properties of 21 dimensions of the ASSMCUS

Table 4.13
Goodness of Fit to the Rasch Model (N=274)

Raw variance

Range of = Range of Point- FEigenvalue  explained
No. of Range of Outfit Measure of first by Rasch
Dimension Items  Infit MNSQ MNSQ Correlation contrast  measures, %
1. English Barrier: Limited English Proficiency 9 73 -1.22 72 -1.23 75 -.85 1.8 66.2
2. English Barrier: Limited Colloquial English 5 89 -1.11 87-1.11 .84 - .89 1.6 75.1
3. Cantonese Barrier: Limited Cantonese Proficiency 12 72-1.18 J8-1.14 .84 - 91 1.8 74.4
4. Cantonese Barrier: Limited Colloquial Cantonese 4 69-1.18 .69 -1.13 94 - 97 1.6 82.2
5. Study Stress: Heavy Course Load 6 76 -1.16 73-1.14 .80 - .85 1.8 66.3
6. Study Stress: Student-Centred Learning Approach 3 84-1.18 83-1.16 .80 - .89 1.5 72.8
7. Cultural Difference: Mutual Cultural Misunderstanding 6 77-1.16 74 -1.11 .81 -.88 1.7 694
8. Cultural Difference: Identifying with Hong Kong’s Culture and Values 6 88-1.10 .84 -1.06 .67-.77 1.7 56.7
9. Social Interaction: Loneliness 5 78 -1.14 J4-1.12 .85-.90 1.6 71.6
10. Social Interaction: Hard to Make Friends with Hong Kong People 5 85-1.11 .84 -1.09 .81 -.86 1.7 59.6
11. Social Interaction: Limited Social Connectedness 11 83-1.15 83-1.17 72 - .80 1.8 52.8
12. Discrimination: Negative Attitudes 7 .86-1.20 .86-1.05 .79 - .86 1.8 62.6
13. Discrimination: Feeling Rejected 4 88-1.18 86-1.16 .79 - .90 1.8 68.7
14. Discrimination: Stereotypes 4 77-1.14 .68 - 1.08 .90 -.92 1.7 73.3
15. Family Responsibility 3 75-1.27 74 -1.25 .89 - .94 1.7 72.0
16. Homesickness 5 .80-1.13 .80-1.08 .88-.92 1.6 72.7
17. Career Prospects: Application of knowledge 3 87-1.07 .83 -1.03 91-.93 1.6 73.1
18. Career Prospects: Where to Develop One's career 6 69-1.18 .69 -1.15 .87-.92 1.7 69.3
19. Accommodation 5 .80-1.17 81-1.19 .84 - .88 1.7 65.0
20. Finance 3 .86 -1.08 79-1.14 91-.95 1.6 79.3
21. Life Stress 5 .75 -1.09 75 -1.07 .78 - .86 2.0 53.2
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Table 4.14
Category Functioning (N = 274)

Monotonically Step Distinct

increasing Outfit difficulties peaks of

Category category category advancing by category

No. of count > average MNSQ  between 1.4  probability
Dimension Categories 10 measure <2 and 5 logits curves

1. English Barrier: Limited English Proficiency 5 Yes Yes Yes Yes Yes
2. English Barrier: Limited Colloquial English 5 Yes Yes Yes Yes Yes
3. Cantonese Barrier: Limited Cantonese Proficiency 5 Yes Yes Yes Yes Yes
4. Cantonese Barrier: Limited Colloquial Cantonese 5 Yes Yes Yes No Yes
5.  Study Stress: Heavy Course Load 5 Yes Yes Yes Yes Yes
6. Study Stress: Student-Centred Learning Approach 5 Yes Yes Yes Yes Yes
7. Cultural Difference: Mutual Cultural Misunderstanding 5 Yes Yes Yes No Yes
8. Cultural Difference: Identifying with Hong Kong’s Culture and Values 5 Yes Yes Yes No Yes
9. Social Interaction: Loneliness 5 Yes Yes Yes No Yes
10. Social Interaction: Hard to Make Friends with Hong Kong People 4 Yes Yes Yes Yes Yes
11. Social Interaction: Limited Social Connectedness 4 Yes Yes Yes Yes Yes
12. Discrimination: Negative Attitudes 4 Yes Yes Yes Yes Yes
13. Discrimination: Feeling Rejected 5 Yes Yes Yes No Yes
14. Discrimination: Stereotypes 5 Yes Yes Yes No Yes
15. Family Responsibility 5 Yes Yes Yes Yes Yes
16. Homesickness 5 Yes Yes Yes Yes Yes
17. Career Prospects: Application of knowledge 5 Yes Yes Yes Yes Yes
18. Career Prospects: Where to Develop One's career 5 Yes Yes Yes Yes Yes
19. Accommodation 5 Yes Yes Yes Yes Yes
20. Finance 5 Yes Yes Yes No Yes
21. Life Stress 4 Yes Yes Yes Yes Yes
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Table 4.15
Rasch Separation and Reliability; Categories; and Cronbach's Alpha (N=274)

Rasch (Non-extreme)

Measured

(Extreme

No. and Non-

of No. of Person Person Item Item Measured Cronbach's extreme)

Dimension Iltems Categories Separation  Reliability =~ Separation  Reliability  Person Alpha Person

1.  English Barrier: Limited English Proficiency 9 5 3.03 0.90 8.23 0.99 268 0.94 274
2. English Barrier: Limited Colloquial English 5 5 2.80 0.89 6.62 0.98 256 0.96 274
3. Cantonese Barrier: Limited Cantonese Proficiency 12 5 4.06 0.94 4.74 0.96 229 0.98 269
4.  Cantonese Barrier: Limited Colloquial Cantonese 4 5 2.93 0.90 5.45 0.97 182 0.97 257
5. Study Stress: Heavy Course Load 6 5 241 0.85 5.36 0.97 257 0.92 274
6.  Study Stress: Student-Centred Learning Approach 3 5 1.72 0.75 8.91 0.99 239 0.88 274
7. Cultural Difference: Mutual Cultural Misunderstanding 6 5 2.41 0.85 4.18 0.95 229 0.95 271
8.  Cultural Difference: Identifying with Hong Kong’s Culture and Values 6 5 1.78 0.76 6.70 0.98 238 0.87 273
9.  Social Interaction: Loneliness 5 5 2.37 0.85 2.99 0.90 203 0.97 266
10. Social Interaction: Hard to Make Friends with Hong Kong People 5 4 1.94 0.79 3.35 0.92 231 0.94 270
11. Social Interaction: Limited Social Connectedness 11 4 2.54 0.87 3.36 0.92 243 0.95 273
12. Discrimination: Negative Attitudes 7 4 2.02 0.80 4.31 0.95 214 0.95 265
13. Discrimination: Feeling Rejected 4 5 1.70 0.74 7.88 0.98 214 0.89 265
14. Discrimination: Stereotypes 4 5 1.99 0.80 2.87 0.89 187 0.95 258
15. Family Responsibility 3 5 1.90 0.78 3.67 0.93 214 0.90 272
16. Homesickness 5 5 2.39 0.85 4.25 0.95 212 0.97 271
17. Career Prospects: Application of knowledge 3 5 1.89 0.78 3.53 0.93 206 0.90 270
18. Career Prospects: Where to Develop One's career 6 5 2.53 0.86 2.12 0.82 232 0.96 274
19. Accommodation 5 5 1.96 0.79 4.43 0.95 219 0.94 263
20. Finance 3 5 2.19 0.83 4.75 0.96 273 0.96 273
21. Life Stress 5 4 1.60 0.72 3.28 0.92 219 0.90 271
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Table 4.16

Correlations of 21 dimensions of the ASSMCUS

Dimensions 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
1 -
2 879" -
3 0.061 0.075  --
4 0.004 0.051 .905"  --
5 559" 503" .1897 .194" -
6 552" 539" 272" 224" 696" @ -
7 2577 301" 3317 315" 445" 420" -
8 2377 267" 398" .356" 463" 510" .701" -
9 290" 311" 326" .289" 437" 518" 669" 597" -
10 2127 245" 360" .360 .380" 454" 669" 618" .701" -
11 2727 296" 352" 303" 416" 487" 720" .706" .812" .820" -
12 183" 200" .335" .331" .369" .395" 648" 613" .629" .613" 670" -
13 186™ 215" 230" 266" .351" .320" 621" 517" 555" 616" 632" 712" -
14 148" 152" 325" 3157 323" 355" 648" 541" 630" .607" .646" .874" 650" -
15 293" 295" 200" 243" 538" 480" 498" 483" 512" 543" 546" 456" 497" 458" -
16 144" 186" 295" 2657 3257 .340” 516" 497" 533" 484" 514" 455" 442" 470" 653" -
17 2477 268" 234" 2717 433" 426" 486" 527" 428" 504" 531" 413" 556" 432" 517" .393" -
18 3117 309" 2977 334" 487" 539" 493" 516" 538" 577" 585" 471" 615" 468" 614" 428" 750" @ -
19 0.065 0.116 .306" .310" 277" .341" 452" 445" 509" .531" 552" 527" 541" 461" .416~ 476" 475" 506" -
20 3817 357" 213" 219" 437" 460" 408" 431" 428" 448" 505" 417" 5157 3777 5517 291" 461" 563" 4617 -
21 296" 270" 256" .234" 538" 569" 621" 670" 671" .585" 722" 597" 568" 550" .583" 549" 590" .608" 557" .551 -

Note: Dimensions are as follows:

1. English Barrier: Limited English Proficiency

4. Cantonese Barrier: Limited Colloquial Cantonese

7. Cultural Difference: Mutual Cultural Misunderstanding

10. Social Interaction: Hard to Make Friends with Hong Kong People
13. Discrimination: Feeling Rejected

16. Homesickness

19. Accommodation

*p <.05, *¥*p < .01, two-tailed. N=274.

2. English Barrier: Limited Colloquial English
5. Study Stress: Heavy Course Load
8. Cultural Difference: Identifying with Hong Kong’s Culture and Values

11. Social Interaction: Limited Social Connectedness
14. Discrimination: Stereotypes

17. Career Prospects: Application of knowledge
20. Finance

3. Cantonese Barrier: Limited Cantonese Proficiency
6. Study Stress: Student-Centred Learning Approach
9. Social Interaction: Loneliness

12. Discrimination: Negative Attitudes

15. Family Responsibility

18. Career Prospects: Where to Develop One's career
21. Life Stress

221



The tables 4.13 to 4.15 summarize the psychometric properties of 21 dimensions of the
ASSMCUS. Further discussion on these tables were found in Section 5.2 Responses to

research sub-questions in Chapter 5.

Table 4.16 shows the correlations of 21 dimensions of the ASSMCUS. Since most (198 out
of 210) of the correlations were below .7, i.e., from negligible to moderate positive (Mukaka,
2012), using ACER ConQuest or other advanced software to conduct multidimensional item
response analysis may not increase the measurement precision much. Moreover, the current
sample size of 274 is quite small for 172 items to undergo multidimensional item response
analysis because a sample of size of at least 5 times of 172 items can feasibly produce a better
item-parameter estimation, as a rule of thumb. Considering these two reasons,
multidimensional item response analysis is not further pursued in this study for the time

being.
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Chapter 5: Discussion and Conclusion
This chapter is laid out in 3 main sections. The first section discusses the 21 dimensions of
the ASSMCUS. The second section addresses the research sub-questions of this project in

Chapter 1. The rest of this chapter includes conclusion, limitations, and future work.

5.1 Dimensions of the ASSMCUS

This study was motivated by recent research reports (Bai, 2012; Cheung, 2013; Pan, 2008;
Xie, 2009; Xu, 2015a, 2015b) on acculturation issues and scale development on acculturative
stress of mainland Chinese students in Hong Kong and the United States. A need was voiced
in the literature for understanding mainland Chinese students’ acculturation and instituting
appropriate intervention to smooth out the difficulties encountered during their sojourns in
Hong Kong. Such research requires psychometrically sound measures for understanding
their acculturation issues and evaluating the effectiveness of subsequent interventions being
instituted. This study aimed to develop and validate a scale, entitled Acculturative Stress
Scale for Mainland Chinese Undergraduate Students (ASSMCUS), for measuring

acculturative stress facing mainland Chinese undergraduate students in Hong Kong.

When collecting survey data from participants, care was taken to make sure that survey
instruments were appropriate for participants’ sojourn experiences to achieve data quality. In
this research study, the ASSMCUS was developed based on literatures on acculturation and
acculturative stress measurement instruments, as well as in-depth interviews and focus group
interview with mainland Chinese undergraduate students in Hong Kong. Initially,
ASSMCUS was a multidimensional and comprised 11 dimensions, namely, English Barrier,
Cantonese Barrier, Study Stress, Cultural Difference, Social Interaction, Discrimination,

Homesickness, Career Prospects, Accommodation, Finance, and Life Stress. After Rasch
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analysis of each dimension, the final version of ASSMCUS, which was attached in
Appendices 15 and 16, consists of 21 dimensions, namely, English Barrier: Limited English
Proficiency; English Barrier: Limited Colloquial English; Cantonese Barrier: Limited
Cantonese Proficiency; Cantonese Barrier: Limited Colloquial Cantonese; Study Stress:
Heavy Course Load; Study Stress: Student-Centred Learning Approach; Cultural Difference:
Mutual Cultural Misunderstanding; Cultural Difference: Identifying with Hong Kong’s
Culture and Values; Social Interaction: Loneliness; Social Interaction: Hard to Make Friends
with Hong Kong People; Social Interaction: Limited Social Connectedness; Discrimination:
Negative Attitudes; Discrimination: Feeling Rejected; Discrimination: Stereotypes; Family
Responsibility; Homesickness; Career Prospects: Application of Knowledge; Career
Prospects: Where to Develop One’s Career; Accommodation; Finance; and Life Stress.
Results of analysis suggested that the ASSMCUS was a valid instrument within a one-
parameter Rasch model framework for use with mainland Chinese students pursuing their
undergraduate studies in Hong Kong. The 21 dimensions were believed to relevantly cover
the wide-ranging issues of acculturative stress experienced by mainland Chinese

undergraduates studying in Hong Kong.

First, language barriers are the foremost acculturation issue encountered by mainland Chinese
undergraduates. On one hand, the language of teaching and learning in most of Hong Kong’s
tertiary institutions is English. Attending lectures, writing assignments/tests/examinations,
participating in class/tutorial discussions, and doing presentations require students to have a
very good command of English in most academic disciplines, except Chinese literature,
Chinese history, and Chinese language. Even though mainland undergraduates need to attain
an acceptable result in an approved English qualification, for example, an acceptable score in

international English tests like TOEFL or IELTS, to meet the entrance requirements for
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pursuing undergraduate studies in Hong Kong’s tertiary institutions, many of them find that
their English is not good enough to cope with their studies. On the other hand, in some
academic programs such as Bachelor of Education (Honours) (Chinese History) and Bachelor
of Education (Honours) (Chinese Language), the medium of instruction is Cantonese in Hong
Kong. As a result, mainland Chinese students who do not speak Cantonese have a hard time
to adjust in the beginning. Outside campus such as restaurants or supermarkets, Cantonese is
the dominant language. Even though many Hong Kong people started learning Mandarin
after 1997, and many new mainland Chinese immigrants settled in Hong Kong each year, it is
generally difficult for many mainland undergraduate students, especially for those who do not
speak Cantonese, to communicate with Hong Kong residents, many of whom still do not
speak Mandarin and English. To excel in their studies, improving their English skills is
utmost important for mainland Chinese undergraduate students, whereas to integrate
themselves into local living environments or even into social circles with local students, at
least a working knowledge of Cantonese is indispensable. Hence, mainland Chinese
undergraduates need to manage two languages simultaneously. It is hard to cope with a

second language, let alone two!

Second, concerning study stress, mainland Chinese undergraduates are accustomed to
teacher-centred teaching and learning method on mainland China, whereas tertiary
institutions in Hong Kong generally adopt the student-centred learning approach, in which
students are required to do case studies, group projects, group discussions, and presentations
to learn from real case settings, apply what they learn in group projects, and express their
views in class. Moreover, in universities on mainland China, students are often divided into
classes and dormitory cohorts according to their majors and years of admission, and each

cohort is taken care of (or counselled) by a teacher with respect to their academic progress
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and life matters. By contrast, university students in Hong Kong generally do not have a
fixed cohort in class and dormitory; they are free to organize their own study timetables in
terms of course-taking, especially for elective courses. Besides, mainland Chinese
undergraduate students are quite concerned about their academic performance because their
families spend quite a large sum of money for their studies in Hong Kong, and academic
excellence is considered an honour whereas academic failure brings disgrace in Chinese
culture (Zou, Anderson, & Tsey, 2013). Hence, mainland Chinese undergraduate students
are more fearful of academic failure and under more stress than other students. The student-
centred learning approach together with their limited English proficiency and/or Cantonese
proficiency, heavy course load, autonomous and self-directed studies, and expectations from
family and Chinese culture give mainland Chinese undergraduates a hard time to adjust,

especially when they just arrive in Hong Kong.

Third, although Hong Kong is part of China and more than 90% of the Hong Kong
population are Chinese (Race Relations Unit of the Home Affairs Department of the
Government of the Hong Kong Special Administrative Region, 2018), Hong Kong is
culturally different from mainland China in many aspects such as Hong Kong’s Cantonese
intermixed with English; western festivals and public holidays in Hong Kong; fast pace of
life in Hong Kong; and the concept of democracy, human rights, freedom, and rule of law
under Hong Kong capitalism. These cultural differences could be attributed to Hong Kong
being a British colony for 156 years from 1841 to 1997, and the previous capitalist system
and way of life before 1 July 1997 was further maintained for 50 years under the Article 5 of
the Basic Law of Hong Kong. The influence of western culture, especially the British one,
was deep-seated before 1997 and continued even after Hong Kong’s return to China in 1997.

Mainland Chinese undergraduates may feel stressed to identify with the cultural practices and
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core values of Hong Kong. On the other hand, some Hong Kong residents may not know the
current mainland Chinese culture very much. In a socialist environment with recent
booming economic development on mainland China, “pragmatism and eyes-on-the-prize”
attitude have been prevalent nowadays (Ye, 2016). However, in a western-influenced
capitalist society like Hong Kong, individual freedom and respect for human rights are
fundamental values among many Hong Kong people, particularly the youth of today, who
have “moved beyond pragmatism” (Ye, 2016). Perhaps this difference partly explains why
mutual cultural misunderstanding exists between students in Hong Kong and those from
mainland China. Another probable reason could be “two competing” superiority complexes
that mainland Chinese consider themselves to “be citizens of a global economic powerhouse
and a sovereign state” whereas Hong Kong people identify themselves as dwellers of a
world-class city which has more cultural diversity, strong soft power, and vast international

links (Ye, 2016).

Fourth, pursuing studies in a host country must leave one’s social network back home (Smith
& Khawaja, 2011). Re-establishing a new social network and obtaining social support in an
unfamiliar society may not be easy for many non-local students (Pan, 2008). The three
dimensions, Social Interaction: Loneliness; Social Interaction: Hard to Make Friends with
Hong Kong people; and Social Interaction: Limited Social Connectedness, reveal the
importance of a social network and social support for mainland Chinese undergraduates in
Hong Kong, as indicated in some items in Appendix 16 such as “In Hong Kong, it is hard to
find a close confidant I can confide in.”, “In Hong Kong, I feel very lonely.”, “I feel helpless
because I am living alone in Hong Kong.”, and “I feel stressed to have a sense of belonging

to Hong Kong.”. These three dimensions echoed the review findings on acculturation

experiences of non-local students made by Smith and Khawaja (2011) that feelings of

227



loneliness and/or isolation in the beginning months of their sojourns, difficulties socializing
with locals, and perceptions of less social support than local students are common among

non-local students.

Fifth, feelings and experiences of discrimination would hinder one’s motivation to attempt
acculturation and could result in poor psychological well-being and depression (Poyrazli &
Lopez, 2007; Smith & Khawaja, 2011). In some earlier studies of mainland Chinese students
in Hong Kong, discrimination was neither a dimension in the scale of AHSCS (Pan, Yue, &
Chan, 2010) nor an adjustment factor in Cheung (2013)’s study. However, in recent articles
(e.g., Vyas & Yu, 2018; Yu & Zhang, 2016), some newly arrived mainland Chinese students
felt discriminated, especially outside the campus. The emerging discrimination dimensions in
ASSMCUS could be attributed partly to the locals having the impression that many mainland
Chinese came to Hong Kong to pillage the limited necessities and public welfare, e.g., buying
baby milk powder, purchasing properties, going to public hospital places to give birth to
babies, studying in government-funded universities, at the expense of the local
underprivileged who had a hard time in life, e.g., paying higher prices to buy baby milk
powder and to purchase properties, waiting longer for pregnancy services in public hospitals,
and struggling harder for few public university places (Bok & Kao, 2013). Another reason
could be the widespread anti-mainland China sentiments after the suppression of the Occupy
Movement in 2014 (Vyas & Yu, 2018) and the rejection of a proposed reform for the 2016
Legislative Council election and the 2017 Hong Kong Chief Executive election by
Legislative Council of Hong Kong in 2015. Moreover, low Cantonese proficiency of some
mainland Chinese undergraduates or poor Mandarin skills of some locals could create
communication problems and/or misunderstandings, leading to perceived discrimination of

some mainland Chinese undergraduates (Yu & Zhang, 2016).
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Sixth, since families of mainland Chinese undergraduates expend many resources for their
studies in Hong Kong, they feel a responsibility to not let their families be disappointed by
studying diligently to attain a good academic standing. Such a responsibility involves more
than avoiding academic failure which is already a source of stress among Chinese
international students (Liu, 2009). In addition, leaving behind their families and pursuing
studies in Hong Kong renders them guilty about being unable to look after their family
members. Such a guilt is a common source of stress among Chinese international students
(Liu, 2009); in that respect, the dimension of Family Responsibility in ASSMCUS is in line
with dimension of Guilt Toward Family in ASSCS and an item in ASSIS, “I feel guilty to
leave my family and friends behind”. After all, family responsibility is related to filial piety,
a highly respected virtue in Chinese culture. As filial piety is associated with stress in many
cases of Chinese international students (e.g., Bourne, 1975; Tian, 2017), it makes sense that

dimension of Family Responsibility is part of ASSMCUS.

Seventh, being “reactions to a number of circumstances which involve separation from
familiar and loved people and places” (Archer, Ireland, Amos, Broad, & Currid, 1998, p.
205), homesickness has been reported by previous researchers to result in mental health
problems, such as loneliness, depression and anxiety (e.g., Liu, 2009; Poyrazli & Lopez,
2007; Sandhu & Asrabadi, 1994). However, homesickness did not stand out as a separate
factor or dimension in previous research on adaption of mainland Chinese students in Hong
Kong (e.g., Cheung, 2013; Pan, Yue, & Chan, 2010; Vyas & Yu, 2018, Yu & Zhang, 2016).
Most mainland Chinese undergraduates in Hong Kong are still teenagers when leaving their
parents and friends to live independently to pursue studies in a distant and unfamiliar culture

environment for the first time; feeling homesick is unavoidable (Peng, 2016). However, with
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the advent of telecommunication technology, homesickness can ease off a bit (Peng, 2016).

Eighth, the literature focusing on career prospects or plans of mainland Chinese students in
Hong Kong relating to acculturative stress is few. The two dimensions as to Career
Prospects were derived from in-depth interviews and an item in ASSIS, “I worry about my
future for not being able to decide whether to stay here or to go back”, and three articles
concerning the future career intentions of mainland Chinese pre-service teachers students in
Hong Kong (Cheung & Yuen, 2016), the future career plans of mainland Chinese students in
Hong Kong (Yuen, Cheung, & Wong, 2017), and the mainland Chinese students’ decisions on
whether to return to China after graduation in the United States (Cheung & Xu, 2015). For
some academic programs that are tailored for Hong Kong’s environments such as teacher
education programs and social worker education programs, the graduates do not have much
transferable academic capital. Whether they can apply what they learn in Hong Kong to
mainland China or other places is worrisome to them. In addition, two most obvious and
worrying factors, job opportunities and difficulty in securing a job, could affect one’s

decision on where to develop one’s career.
p

Ninth, accommodation is one of the usual and serious adjustment problems for many
mainland Chinese undergraduates in Hong Kong, as reflected in the items “Finding right
lodgings bothers me”, “Size of lodgings bothers me”, “Rent for lodgings bothers me”, and
“Distance between campus and lodgings bothers me” in Appendix 16. The cost of rent in
Hong Kong has remained the highest among the Asian cities since 2014, according to a poll
conducted by ECA International (Lam, 2018). In a study on mainland professionals and
students in Hong Kong conducted in 2013, accommodation topped the list of challenges /

difficulties encountered in Hong Kong, with a portion of 73% of 424 responded survey

230



participants (Hong Kong Ideas Centre, 2013). An acute shortage of hostels in Hong Kong’s
universities, hand in hand with high rents, forced some non-local students to rent and live in
small subdivided flats (Wong, 2017). Obviously, having to live in unsatisfactory or even sub-
standard accommodation for an extended period constitutes a stressful situation, increasing

the risk of depression.

Tenth, Hong Kong has been one of the top five world’s most expensive city in cost of living
since 2016 (Li, 2018; Singh, 2017; Whitehead, 2018), according to various international
survey results. Many participants expressed that the costs of living and tuitions were high in
Hong Kong, as reflected in the items, “Living expenses in Hong Kong bother me” and
“Tuition fee of my attending tertiary institution bothers me” in Appendix 16. Finance is still
a problem for mainland Chinese undergraduates, as indicated in the item, “Studying in Hong
Kong has brought me great financial pressure”, probably because most of mainland Chinese
undergraduate students are self-financed. Financial concern could make acculturation
process stressful (Liu, 2009) and thus a negative effect on the sojourners’ mental health
(Kono, Eskandarieh, Obayashi, Arai, & Tamashiro, 2015). Nonetheless, with the booming
economic development on mainland China in the last two decades, emerging middle class can
afford their children the opportunities to pursue studies overseas (L1, 2010; Li & Bray, 2007).
Nowadays, finance may not be of a much big concern when compared to 20 years ago

(Cheung, 2013).

Eleventh, quality of life, as well as mental and physical health, is of concern to mainland
Chinese undergraduates in Hong Kong, as revealed in items, “Arduous studies undermine my
quality of life”, “I am worried that intense learning may impair my physical health”,

“Loneliness makes me worry about my mental health” in Appendix 16. A substantial amount
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of perceived and acculturative stress experienced by student sojourners significantly affects
their health-related quality of life (Bhandari, 2012; Ogunsanya, Bamgbade, Thach,

Sudhapalli, & Rascati, 2018).

The 21 dimensions of ASSMCUS are largely consistent with the previous findings on
Chinese international students in Western countries and Hong Kong (Bai, 2016; Cheung,
2013; Liu, 2009; Pan, Yue, & Chan, 2010; Poyrazli & Lopez, 2007; Sandhu & Asrabadi,
1994; Smith & Khawaja, 2011; Suh et al., 2016; Vyas & Yu, 2018, Yang & Clum, 1995; Yu &
Zhang, 2016). However, two Cantonese dimensions (i.e., Cantonese Barrier: Limited
Cantonese Proficiency, and Cantonese Barrier: Limited Colloquial Cantonese) which did not
exist in Western measures were reported in ASSMCUS, because Cantonese is a dominant and
official language in Hong Kong, but not in Western world. Up to now, AHSCS is the only
scale to measure acculturative hassles (or stress) in Hong Kong. When compared with
AHSCS, ASSMCUS has a few more main dimensions, namely, discrimination, family
responsibility, homesickness, career prospects, accommodation, finance, and life stress.
Firstly, it is probably not because these dimensions were not stressors in previous studies but
just because they were not one of the top 4 or 5 adaptation issues of mainland Chinese
students in Hong Kong. As indicated in this study, these dimensions did have an impact on
the acculturation of these student sojourners. Secondly, the sample of AHSCS was based on
mainland Chinese research postgraduate students in Hong Kong. Accommodation and
Financial Concern were not difficulties for them as both hostels and studentships were
guaranteed to offer to them by the Hong Kong’s universities. However, with limited
availability of student dormitories, not all mainland Chinese undergraduates, especially those
self-financed ones, were allocated a hostel room. As a result, some of them needed to pay a

high rent to secure a small room to live in from the Hong Kong’s expensive rental home
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market, which led to stressful situations resulting in their depression.

5.2 Responses to research sub-questions

As Magnusson (1966) stated that “[i]n constructing an instrument for measuring
psychological variables on an interval scale, — assumed that every item differentiates
between individuals on one difficulty continuum, then the items must measure exactly the
same trait but have different degrees of difficulty” (p. 17). The assumption means the

unidimensionality underlying a scale, which is required to be ascertained in Rasch model.

On one hand, as shown in Table 4.13 in Chapter 4, all the unexplained variances in the first
contrast in the 21 dimensions of ASSMCUS were less than eigenvalue of 2, except for that in
life stress dimension. The eigenvalue of the unexplained variance in the first contrast in life
stress dimension was 2.0, a border-line value. Nonetheless, the raw variances explained by
Rasch measures in all 21 dimensions were all greater than 50%. These two vital pieces of
evidence indicated that the 21 dimensions were unidimensional. In addition, the point-
measure correlations being all above .5 in all 21 dimensions indicated that there were the high
positive correlations of the items to the construct, and that the items functioned parallel to the

construct. As a result, the 21 dimensions of ASSMCUS exhibited unidimensionality.

On the other hand, as displayed in Table 4.13 in Chapter 4, the Infit and Outfit mean square
(MNSQ) statistics of the items in 21 dimensions were below 1.3 and above .65. These
values of MNSQ were reasonably near 1, the expected value of the MNSQ statistics for
perfect fit of items to the Rasch model (Linacre, 2012), demonstrating reasonably good fit of

items to the Rasch model. Therefore, the items fit the Rasch model well.
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As shown in Table 4.14 in Chapter 4, 14 dimensions out of 21 in ASSMCUS met Linacre’s
(1999) guidelines on optimal category functioning of 5-point Likert rating scales. Out of
these 14 dimensions, 4 dimensions had their categories combined in order to have category
functioning of 4-point Likert rating scales. Although the remaining 7 dimensions out of 21
had the advance of step difficulties across categories deviated from the recommended range
of 1.4 and 5 logits, the category probability curves of each dimension in ASSMCUS exhibited
distinct peaks. As such, all the resulting rating scales of the 21 dimensions were considered

functioning well and effectively, though 7 of them functioned sub-optimally.

Each dimension underwent gender DIF test, and had gender-DIF item removed (if any).
Therefore, all the 21 final dimensions were free of gender-DIF item and maintained

measurement invariance across gender group.

As indicated in Table 4.15 in Chapter 4, all the values of person separations and item
separations were above 1.5 and 2 respectively, and all the values of person reliabilities and
item reliabilities were above .7 and .8 respectively. Among the values of person separation, 9
of them were less than 2, but greater than 1.5. Among the values of person reliability, 8 of
them were less than .8, but greater than .7. These persons results were barely acceptable
since their deviations were not big. On the other hand, among the values of item separation,
only 3 of them were less than 3, but still greater than 2. Among the values of item reliability,
only 2 of them were less than .9, but still greater than .8. Thus, these item results were very
satisfactory. Taken together, the 21 dimensions of the ASSMCUS is a promising tool for

gauging acculturative stress of mainland Chinese undergraduate students in Hong Kong.

The construct keymaps and person-item maps depicted the item hierarchies of ASSMCUS’s
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dimensions. The researcher has checked that all these item hierarchies made sense. As
indicated in Table 4.15 in Chapter 4, the majorities of the item separations and reliabilities
were greater than 3 and .9 respectively. According to Linacre (2012, p. 644), the person
sample in this study was large enough to confirm the item hierarchies of the ASSMCUS
dimensions. DIF analysis also verified item hierarchies of the ASSMCUS dimensions to be
fine since a consensus of the hierarchical order of items in each dimension have been reached
by two groups of participants—male and female, given than no DIF items existed in the final

form of ASSMCUS.

In general, the targeting between the item and person was not very satisfactory in each
dimension of ASSMCUS since many dimensions had floor effects and most of the differences
between means of items and of persons were greater than 1 logit. It is recommended that
more items with less severity be added toward the bottom of the person-item map of each

dimension of ASSMCUS to minimize the floor effect.

As mentioned in Section 4.5 of Chapter 4, the patterns of correlation between person
measures of ASSMCUS’s dimensions and those of criterion measurements were all in the
expected direction, giving evidence of acceptable convergent validity for the 21 dimensions
of ASSMCUS, although the statistically significant values of correlations were not high, and
3 dimensions did not have significant negative correlations, but negative correlations, with

some criterion measurements.

In sum, all the research sub-questions in Chapter 1 were positively answered in this study,
except targeting. Taken together, ASSMCUS is still a promising scale with good

psychometric properties.
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5.3 Limitations

There were several limitations to this study.

5.3.1 A long questionnaire
There were 172 items for ASSMUCS, 5 items for SLS, 20 items for CAS, 4 items for
concluding remarks, and 11 items for demography, making a total of 212 items.
Although these items were short and straight-forward questions and were written in
simplified Chinese, some respondents might get bored towards the end of the
questionnaire and would pay little attention to the meaning of the items or even quit
midway seeing that there were loads of questions to be answered. Long
questionnaire might be one of the reasons that contributed to more than hundred
negative and zero item point-measure correlations in some dimensions near the end of

ASSMCUS, e.g., dimensions of Homesickness, Career, and Accommodation.

5.3.2 A moderate sample size
According Linacre (1994), 250 is the sample size of 99% confidence for definitive or
high stakes item calibration. In this study, although the sample size was 274, the
lengthy 212-item questionnaire stood a high chance to give rise to the aberrant
behaviour of respondents. Therefore, a larger sample size is recommended, e.g., 500

is a sample size of robust confidence for adverse circumstances (Linacre, 1994).

5.3.3 Questionable sampling method
Convenient sampling method was adopted in this study. Although it is a quick way to
collect data, selection bias gives rise to problems of representativeness of the sample

to the population and generalizability of the findings. The true values of observed
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measurements can be undermined by systematic, but unintended, errors (Kukull &
Ganguli, 2012). To have a good range of respondents, mainland Chinese
undergraduate students from different local universities were invited, for example, all
eight publicly-funded universities and some private tertiary institutions in Hong
Kong. The initial plan of sending the e-questionnaire through CSSAs did not work.
No CSSAs responded to the request to distribute the e-questionnaire at all. Requests
for sending e-questionnaire via offices/departments of local universities were also
turned down. Only the academic department of the university being attended by the
researcher was willing to send out group emails containing the e-questionnaire to the
mainland Chinese undergraduate students once; nonetheless, their responses were not
many. The alternative method of posting an advertisement containing the e-
questionnaire on that university’s website did not work well, either. Finally, the
researcher had to rely on his visits to the local university campuses to catch hold of
prospective respondents. Owing to limited time, and human and monetary resources,
the sample size was not large enough to adequately represent the entire population of
mainland Chinese undergraduate students in Hong Kong. Consequently, validity of
ASSMCUS would be affected. To ascertain its generalizability, ASSMCUS must be
further tested with other samples of mainland Chinese undergraduate students in
Hong Kong in the future. Moreover, as all the data were collected online and
respondents gave their responses anonymously at various times, it was not possible to

gauge exactly the response rate for the entire study.

5.4 Future work
5.4.1 More tests on the ASSMCUS

This study was a preliminary testing and validation of ASSMCUS. More future
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studies should be performed to confirm or improve its psychometric properties by
taking more samples of mainland Chinese undergraduate students. This will, in turn,

increase generalizability of ASSMCUS.

5.4.2 Multidimensional data analysis
As indicated in Table 4.16 in Chapter 4, most of ASSMCUS dimensions were low or
moderately correlated. Using multidimensional item response approach may not
increase the measurement precision much. Moreover, the current sample size of 274
is quite small. However, since ASSMCUS is a multidimensional scale, future studies
may adopt multidimensional item response analysis to determine the structure and
stability of the current ASSMCUS, provided that a large data set is to be collected. As
the number of items is 172, the sample size should be at least 5 times of the number of

items (just a rule of thumb) for better item-parameter estimation.

5.4.3 Expansion of applicability of the ASSMCUS
With this initial attempt of focusing on mainland Chinese undergraduate students,
ASSMCUS could be validated with mainland Chinese postgraduate students pursuing
taught-course-based programs without research components to confirm whether it is
equally applicable to them, because undergraduate programs in Hong Kong are
generally taught-course based without research components. Furthermore,
ASSMCUS could also be examined and validated with mainland Chinese
undergraduate students in Macau, Taiwan, and Singapore among different cultural
groups. Future research can examine if ASSMCUS operates differently (e.g.,
differential item functioning) for different subgroups (e.g., coming from northern

China vs southern China) of mainland Chinese undergraduate students.
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5.4.4 Addressing ceiling and flooring effects
Since some dimensions exhibit ceiling and flooring effects, some highly stressful
items and/or almost unstressed items may be introduced into top and low ends of
these dimensions respectively to address these effects. In addition, existing items
could be checked with experts in acculturation and stress to see if sensitivities of these

items could be enhanced to help address these effects.

5.5 Conclusion

Completing tertiary education in one’s home country is generally not an easy task, and
pursuing a university degree in a culturally different and unfamiliar place will surely add to
one’s difficulties. The purpose of this study was to develop a self-report scale to measure the
acculturative stress of mainland Chinese undergraduate students in Hong Kong. An initial
item pool was created based on literature, and then fine-tuned with in-depth and focus-group
interviews to produce a 172-item questionnaire in 11 dimensions. One-parameter Rasch
model analysis retained 117 items and regrouped them in 21 dimensions to give a final form
of ASSMCUS, which was attached in Appendices 15 and 16. The 21 dimensions are English
Barrier: Limited English Proficiency; English Barrier: Limited Colloquial English; Cantonese
Barrier: Limited Cantonese Proficiency; Cantonese Barrier: Limited Colloquial Cantonese;
Study Stress: Heavy Course Load; Study Stress: Student-Centred Learning Approach;
Cultural Difference: Mutual Cultural Misunderstanding; Cultural Difference: Identifying with
Hong Kong’s Culture and Values; Social Interaction: Loneliness; Social Interaction: Hard to
Make Friends with Hong Kong People; Social Interaction: Limited Social Connectedness;
Discrimination: Negative Attitudes; Discrimination: Feeling Rejected; Discrimination:

Stereotypes; Family Responsibility; Homesickness; Career Prospects: Application of
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Knowledge; Career Prospects: Where to Develop One’s Career; Accommodation; Finance;

and Life Stress.

Empirical results supported measurement validity of the ASSMCUS in terms of good Rasch
item reliabilities, unidimensionality, effective response-category functioning, and absence of
gender differential item functioning. Evidence of convergent validity was also reported that
the ASSMCUS demonstrated a statistically significant positive correlation with negative
affect, and statistically significant negative correlations with positive affect and life
satisfaction. Overall, these results suggested that the ASSMCUS was a reliable and valid
instrument to measure acculturative stress within a population of mainland Chinese
undergraduates in Hong Kong. Moreover, the ASSMCUS was targeted at a specific place,
population, language, level of studies, and cultural background, thus it was culturally
appropriate to mainland Chinese undergraduates in Hong Kong. Nonetheless, it is the first
Chinese scale of acculturative stress developed and validated among a sample of mainland
Chinese undergraduates in Hong Kong. Further validation of the scale in the future needs to
be conducted to confirm the validity of the scale. In addition, the 117-item ASSMCUS is too
long, and quality of response data could be undermined because respondents may become

bored or tired before they reach to the end of the ASSMCUS.
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Appendix 1: A systematic search for studies on mainland Chinese students in Hong
Kong

ProQuest
Databases used:
ABI/INFORM Collection, Australian Education Index, Education Database, ERIC, PAIS
Index, Physical Education Index, PILOTS, Research Library, Social Services Abstracts,
Sociological Abstracts

Key terms used in the search command:
("international student" OR "non-local student" OR "student from mainland China" OR
"mainland Chinese student" OR "Chinese student" OR "Chinese university student")
AND "Hong Kong" AND (adjustment OR acculturation OR "acculturative stress")

Limitation used:
Location: Hong Kong
Peer reviewed journal
Publication Date: After January 01 2005

Search result as at 20 July 2016:
Out of 11 articles in the search result, 4 are relevant to the scope of the present study as
follows:
1. Cheung, A. C., & Yuen, T. W. (2016). Examining the motives and the future career
intentions of mainland Chinese pre-service teachers in Hong Kong. Higher
Education, 71(2), 209-229.

2. Cheung, A. C. (2013). Language, academic, socio-cultural and financial adjustments
of mainland Chinese students studying in Hong Kong. International Journal of
Educational Management, 27(3), 221-241.

3. Cheung, C. K., & Yue, X. D. (2013). Sustaining resilience through local
connectedness among sojourn students. Social indicators research, 111(3), 785-800.

4. Pan,J. Y., Wong, D. F. K., Joubert, L., & Chan, C. L. W. (2008). The protective
function of meaning of life on life satisfaction among Chinese students in Australia

and Hong Kong: A cross-cultural comparative study. Journal of American College
Health, 57(2), 221-232.
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EBSCOhost

Databases used:
Academic Search Alumni Edition, Academic Search Premier, British Education Index,
CINAHL with Full Text, CINAHL Plus with Full Text , Education Full Text (H.W.
Wilson), Education Research Complete, Environment Complete, ERIC, Gender Studies
Database, MAS Ultra-School Edition, MEDLINE, Mental Measurements Yearbook,
Primary Search, Professional Development Collection, PsycARTICLES, PsycBOOKS,
PsycINFO, SPORTDiscus with Full text, Teacher Reference Center, Business Source
Premier, Computers & Applied Sciences Complete

Key terms used in the search command:
("international student" OR "non-local student" OR "student from mainland China" OR
"mainland Chinese student" OR "Chinese student" OR "Chinese university student")
AND ("Hong Kong") AND (adjustment OR acculturation OR "acculturation stress")

Limitation used:
Publication date: 2005-2016
Limit to: Scholarly (Peer Reviewed) Journals

Search result as at 20 July 2016:
Out of 7 articles in the search result, 4 are relevant to the scope of the present study as
follows:
1. Pan,J. Y, Ye, S., & Ng, P. (2016). Validation of the Automatic Thoughts
Questionnaire (ATQ) Among Mainland Chinese Students in Hong Kong. Journal of
clinical psychology, 72(1), 38-48.

2. Cheung, C. K., & Yue, X. D. (2013). Sustaining resilience through local
connectedness among sojourn students. Social indicators research, 111(3), 785-800.

3. Pan,J. Y, Yue, X., & Chan, C. L. (2010). Development and validation of the
Acculturative Hassles Scale for Chinese Students (AHSCS): An example of mainland
Chinese university students in Hong Kong. Psychologia, 53(3), 163-178.

4. Pan,J. Y., Wong, D. F. K., Joubert, L., & Chan, C. L. W. (2007). Acculturative
stressor and meaning of life as predictors of negative affect in acculturation: A cross-
cultural comparative study between Chinese international students in Australia and
Hong Kong. Australian and New Zealand Journal of Psychiatry, 41(9), 740-750.
doi: 10.1080/00048670701517942
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Table 1

A summary of systematic search of empirical articles from online select databases in

ProQuest and EBSCOhost
Year  Author(s) Sample participants Central Theme
2016  Pan,J. Y., Ye, S, &  most of the mainland Validation of the combined version

2016

2013

2013

2010

2008

2007

Ng, P.

Cheung, A. C., &
Yuen, T. W.

Cheung, A. C.

Cheung, C. K., &
Yue, X. D.

Pan,J. Y, Yue, X., &
Chan, C. L.

Pan, J. Y., Wong, D.
F. K., Joubert, L., &
Chan, C. L. W.

Pan, J. Y., Wong, D.
F. K., Joubert, L., &
Chan, C. L. W.

Chinese students pursing
undergraduate or
postgraduate studies in 8
universities in Hong Kong

mainland Chinese
undergraduates in an
education-focused
university pursuing per-
service teacher training in
Hong Kong

mainland Chinese
undergraduates and
postgraduates in 7
universities in Hong Kong
mainland Chinese
undergraduates and
postgraduates in a
university in Hong Kong
Mainland Chinese
postgraduates in 6
universities in Hong Kong

mainland Chinese
postgraduates in 6
universities in Hong Kong
and mainland Chinese
undergraduates and
postgraduates in a
university in Australia
mainland Chinese
postgraduates in 6
universities in Hong Kong
and mainland Chinese
undergraduates and
postgraduates in a
university in Australia

of the 8-item Automatic Thought
Questionnaire (ATQ) and 10
positive items from the ATQ-
revised, based on sample
participants

The sample participants’ motives,
educational experiences, and plan
after graduation

Language, academic, social-
cultural and financial adjustments
among the sample participants

Effect of local connectedness on
resilience and depressed mood

Development and validation of
Acculturative Hassles Scale for
Chinese Students (AHSCS), based
on sample participants

A comparison of the predictive
effects of acculturative stressors
and meaning of life on life
satisfaction between mainland
Chinese students in Australia and
in Hong Kong

A comparison of the predictive
effects of acculturative stressors
and meaning of life on negative
affect in acculturation between
mainland Chinese students in
Australia and in Hong Kong

In summary, in the systematic search for studies on mainland Chinese students in Hong
Kong, the following articles were founded in electronic databases in ProQuest and
EBSCOhost, listing in chronological order:
1. Cheung, A. C., & Yuen, T. W. (2016). Examining the motives and the future career
intentions of mainland Chinese pre-service teachers in Hong Kong. Higher Education,
71(2), 209-229.
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. Pan,J. Y, Ye, S., & Ng, P. (2016). Validation of the Automatic Thoughts Questionnaire
(ATQ) Among Mainland Chinese Students in Hong Kong. Journal of clinical psychology,
72(1), 38-48.

. Cheung, A. C. (2013). Language, academic, socio-cultural and financial adjustments of
mainland Chinese students studying in Hong Kong. International Journal of Educational
Management, 27(3), 221-241.

. Cheung, C. K., & Yue, X. D. (2013). Sustaining resilience through local connectedness
among sojourn students. Social indicators research, 111(3), 785-800.

. Pan,J. Y, Yue, X., & Chan, C. L. (2010). Development and validation of the
Acculturative Hassles Scale for Chinese Students (AHSCS): An example of mainland
Chinese university students in Hong Kong. Psychologia, 53(3), 163-178.

. Pan,J. Y., Wong, D. F. K., Joubert, L., & Chan, C. L. W. (2008). The protective function
of meaning of life on life satisfaction among Chinese students in Australia and Hong

Kong: A cross-cultural comparative study. Journal of American College Health, 57(2),
221-232.

. Pan, J. Y., Wong, D. F. K., Joubert, L., & Chan, C. L. W. (2007). Acculturative stressor
and meaning of life as predictors of negative affect in acculturation: A cross-cultural
comparative study between Chinese international students in Australia and Hong Kong.
Australian and New Zealand Journal of Psychiatry, 41(9), 740-750. doi:
10.1080/00048670701517942
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Appendix 2: A systematic search for acculturative stress scale for international
students, especially mainland Chinese students in Hong Kong

ProQuest
Databases used:
ABI/INFORM Collection, Australian Education Index, Education Database, ERIC, PAIS
Index, Physical Education Index, PILOTS, Research Library, Social Services Abstracts,
Sociological Abstracts

Key terms used in the search command:
("acculturative stress scale" OR "acculturative hassles scale'") AND student

Limitation used:
Peer reviewed journal

Search result as at 21 July 2016:
Out of 86 articles in the search result, 2 were relevant to the scope of the present search
as follows:
1. Bai, J. (2016). Development and validation of the Acculturative Stress Scale for
Chinese College Students in the United States (ASSCS). Psychological assessment,
28(4), 443.

2. Sandhu, D. S., & Asrabadi, B. R. (1994). Development of an acculturative stress scale

for international students: Preliminary findings. Psychological reports, 75(1), 435-
448.
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ProQuest

Databases used:
ABI/INFORM Collection, Australian Education Index, Education Database, ERIC, PAIS

Index, Physical Education Index, PILOTS, Research Library, Social Services Abstracts,
Sociological Abstracts

Key terms used in the search command:
"student life stress"

Limitation used:
Peer reviewed journal

Search result as at 24 July 2016:

Out of 24 articles in the search result, none was relevant to the scope of the present
search.
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ProQuest
Databases used:
ABI/INFORM Collection, Australian Education Index, Education Database, ERIC, PAIS
Index, Physical Education Index, PILOTS, Research Library, Social Services Abstracts,
Sociological Abstracts

Key terms used in the search command:
“life stress” AND
("international student" OR "foreign student" OR "overseas student" OR "Asian student"
OR "East Asian student" OR "Chinese student")

Limitation used:
Peer reviewed journal

Search result as at 25 July 2016:

Out of 76 articles in the search result, none was relevant to the scope of the present
search.
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EBSCOhost

Databases used:
Academic Search Alumni Edition, Academic Search Premier, British Education Index,
CINAHL with Full Text, CINAHL Plus with Full Text , Education Full Text (H.W.
Wilson), Education Research Complete, Environment Complete, ERIC, Gender Studies
Database, MAS Ultra-School Edition, MEDLINE, Mental Measurements Yearbook,
Primary Search, Professional Development Collection, PsycARTICLES, PsycBOOKS,
PsycINFO, SPORTDiscus with Full text, Teacher Reference Center, Business Source
Premier, Computers & Applied Sciences Complete

Key terms used in the search command:
("acculturative stress scale" OR "acculturative hassles scale") AND student

Limitation used:
Limit to: Scholarly (Peer Reviewed) Journals

Search result as at 21 July 2016:
Out of 23 articles in the search result, 4 were relevant to the scope of the present search
as follows:
1. Bai, J. (2016). Development and validation of the Acculturative Stress Scale for
Chinese College Students in the United States (ASSCS). Psychological assessment,
28(4), 443.

2. Suh, H., Rice, K. G., Choi, C. C., van Nuenen, M., Zhang, Y., Morero, Y., &
Anderson, D. (2016). Measuring acculturative stress with the SAFE: Evidence for
longitudinal measurement invariance and associations with life satisfaction.
Personality and Individual Differences, 89, 217-222.

3. Pan,J. Y, Yue, X., & Chan, C. L. (2010). Development and validation of the
Acculturative Hassles Scale for Chinese Students (AHSCS): An example of mainland
Chinese university students in Hong Kong. Psychologia, 53(3), 163-178.

4. Sandhu, D. S., & Asrabadi, B. R. (1994). Development of an acculturative stress

scale for international students: Preliminary findings. Psychological reports, 75(1),
435-448.
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EBSCOhost

Databases used:
Academic Search Alumni Edition, Academic Search Premier, British Education Index,
CINAHL with Full Text, CINAHL Plus with Full Text , Education Full Text (H.W.
Wilson), Education Research Complete, Environment Complete, ERIC, Gender Studies
Database, MAS Ultra-School Edition, MEDLINE, Mental Measurements Yearbook,
Primary Search, Professional Development Collection, PsycARTICLES, PsycBOOKS,
PsycINFO, SPORTDiscus with Full text, Teacher Reference Center, Business Source
Premier, Computers & Applied Sciences Complete

Key terms used in the search command:
“student life stress”

Limitation used:
Limit to: Scholarly (Peer Reviewed) Journals

Search result as at 24 July 2016:

Out of 39 articles in the search result, none was relevant to the scope of the present
search.
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EBSCOhost

Databases used:
Academic Search Alumni Edition, Academic Search Premier, British Education Index,
CINAHL with Full Text, CINAHL Plus with Full Text , Education Full Text (H.W.
Wilson), Education Research Complete, Environment Complete, ERIC, Gender Studies
Database, MAS Ultra-School Edition, MEDLINE, Mental Measurements Yearbook,
Primary Search, Professional Development Collection, PsycARTICLES, PsycBOOKS,
PsycINFO, SPORTDiscus with Full text, Teacher Reference Center, Business Source
Premier, Computers & Applied Sciences Complete

Key terms used in the search command:
“life stress” AND
("international student" OR "foreign student" OR "overseas student" OR "Asian student"
OR "East Asian student" OR "Chinese student")

Limitation used:
Limit to: Scholarly (Peer Reviewed) Journals

Search result as at 25 July 2016:
Out of 4 articles in the search result, 1 was relevant to the scope of the present search as
follows:
1. Yang, B., & Clum, G. A. (1995). Measures of life stress and social support specific to
an Asian student population. Journal of Psychopathology and Behavioral
Assessment, 17(1), 51-67.
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Table 1.

A summary of systematic search of empirical articles from online select databases in

ProQuest and EBSCOhost
Year  Author(s) Sample participants Central Theme
2016  Bai, J. Chinese students pursing ~ Development and validation of the
undergraduate or Acculturative Stress Scale for
postgraduate studies in Chinese College Students
the United States (ASSCS) in the United States
2016  Suh, H., Rice, K. G., International Confirmatory factor analyses of 5

2010

1995

1994

Choi, C. C., van
Nuenen, M., Zhang,
Y., Morero, Y., &
Anderson, D.

Pan,J. Y, Yue, X., &
Chan, C. L.

Yang, B., & Clum,
G.A.

Sandhu, D. S., &
Asrabadi, B. R.

postgraduates (mainly are
India, Chinese and other
Asian) at a university in
the United States

Mainland Chinese
postgraduates in 6
universities in Hong Kong

Asian students (no
mention of their levels of
studies) at a southeastern
university in the United
States

International students
pursuing undergraduate
or postgraduate studies in
the United States

different measurement models to
lead to a revised version of Social,
Attitudinal, Familial, and
Environmental Acculturative
Stress Scale (SAFE) with 2
factors: General Stress, and Family
Stress

Development and validation of
Acculturative Hassles Scale for
Chinese Students (AHSCS), based
on sample participants

Designing an Index of Life Stress
(ILS) to assess the levels of
stressful life events experienced by
Asian international students in the
United States

Development of an Acculturative
Stress Scale for International
Students (ASSIS) in the United
States
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In summary, in the systematic search for acculturative stress scale for international students,

especially mainland Chinese students in Hong Kong, the following articles were founded in

electronic databases in ProQuest and EBSCOhost, listed in chronological order:

1. Bai, J. (2016). Development and validation of the Acculturative Stress Scale for Chinese
College Students in the United States (ASSCS). Psychological assessment, 28(4), 443.

2. Suh, H., Rice, K. G., Choi, C. C., van Nuenen, M., Zhang, Y., Morero, Y., & Anderson, D.
(2016). Measuring acculturative stress with the SAFE: Evidence for longitudinal

measurement invariance and associations with life satisfaction. Personality and
Individual Differences, 89, 217-222.

3. Pan,J. Y, Yue, X., & Chan, C. L. (2010). Development and validation of the
Acculturative Hassles Scale for Chinese Students (AHSCS): An example of mainland
Chinese university students in Hong Kong. Psychologia, 53(3), 163-178.

4. Yang, B., & Clum, G. A. (1995). Measures of life stress and social support specific to an
Asian student population. Journal of Psychopathology and Behavioral Assessment, 17(1),
51-67.

5. Sandhu, D. S., & Asrabadi, B. R. (1994). Development of an acculturative stress scale for
international students: Preliminary findings. Psychological reports, 75(1), 435-448.
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Appendix 3: Acculturative Stress Scale for International Students (ASSIS)

The English version of ASSIS (adapted and rearranged from Sandhu & Asrabadi, 1994,
pp. 441, 443) is as follows?:

Perceived discrimination
3. Iam treated differently in social situations.
9.  Others are biased toward me.
11.  Many opportunities are denied to me.
14. I feel that I receive unequal treatment.
17. I am denied what I deserve.
23. I feel that my people are discriminated against.
26. I am treated differently because of my race.
29. I am treated differently because of my color.

Homesickness

1.  Homesickness bothers me.

6. I feel sad living in unfamiliar surroundings.
21. I miss the people and country of my origin.
35. I feel sad leaving my relatives behind.

Perceived hate/rejection

4.  Others are sarcastic toward my cultural values.
15.  People show hatred toward me nonverbally.
20.  Others don’t appreciate my cultural values.
24.  People show hatred toward me through actions.
33.  People show hatred toward me verbally.

Fear
7. Ifear for my personal safety because of my different cultural background.

18. I frequently relocate for fear of others.
27. | feel insecure here.
31. I generally keep a low profile due to fear.

Stress due to change/culture shock

2. I feel uncomfortable to adjust to new foods.
13.  Multiple pressures are placed upon me after migration.
22. 1 feel uncomfortable to adjust to new cultural values.

Guilt
10. I feel guilty to leave my family and friends behind.
34. I feel guilty that I am living a different lifestyle here.

Non-specific/miscellaneous

2 Response ranges from 1 as ‘Strongly disagree’ through 5 as ‘Strongly agree’ with 3 as ‘Not
sure’.
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5. Ifeel nervous to communicate in English.
8.  Ifeel intimidated to participate in social activities.
12. I feel angry that my people are considered inferior here.
16. It hurts when people don’t understand my cultural values.
19. I feel low because of my cultural background.
25. I feel that my status in this society is low due to my cultural background.
28. I don’t feel a sense of belonging (community) here.
30. I feel sad to consider my people’s problems.
32. I feel some people don’t associate with me because of my ethnicity.

36. I worry about my future for not being able to decide whether to stay here or to go
back.

With the aid of online translators® and dictionaries”, the translated version of ASSIS in
mainland Chinese (adapted and rearranged from Bai, 2012, pp. 99-100) was compiled as
follows>:

RESER AL

3. EHIEH, A BIAFE IR
9.  HA AXTERA ..

11. RENSHIEL4ATR.

14, P SIESZ BIAFE IR 4F

17.  FRAEFIRF TR

23, FRWAFIRIIIE Mz B EAR

26.  HTHRIMIE, ZBIAEBRFE.
29. HTRIME, RZBAFEBXFE.

1. BZZ2EREK.

6.  FREUNAEIETE A AT GRS BB 5T
21, PR E IR B R A

35. R E IR BRSO o

BRI NGB/ HEF

4. FIAVURIRHISCALAME -
15, AAITHEARE S 157 3O s 1 5
20.  AAATRELEM AL E L -

% The online translators are: Google Translate, Bing Translator, Reverso Translation, Systranet
Translator, ICIBA Translation, Dict.cn Translation, and NAVER Korean Translator.

% The online dictionaries are: Cambridge English—Chinese (Simplified) Dictionary, Yahoo!¥
3., ICIBA Dictionary, Dict.cn Dictionary, and Linguee 2 H 1] $.

SIEDEEIMN 10 “smBIARE |, 39 ‘“AwhiE’ , #5008 “mIAFE .
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http://cn.linguee.com/%E4%B8%AD%E6%96%87-%E8%8B%B1%E8%AF%AD/%E7%BF%BB%E8%AD%AF/%E6%8E%92%E6%96%A5.html

24, NATAAT R E R T
33, AAITHIE 5 X3 s 1

HE
[N

HE
[An

FH

7. HREAIAFESCHE S, RENEROANS L4,
18. HELFWIT, AtmrA.

27, fEXE, WEIIALE,

3. WTHEM, B—AERRHKIA.

B TR B AL S I K

2. MTERGHI Y, PSR
13. HiEM)E, WERZEET].
22, XFEERCHRSCACOMENL, FRIBEIAET IR

WK

10. B RNFIE A A TR
34, fEXH, HAEARFEGEET RS AIX.

JEHF e B F AR

5. FON FDEIEVAE R KK

8. XSRS BN E A

12 FXHEX B F PO RN — SRR .

16. AN THRESCACHHER, R EE0IR.

19 KRS S, RSBEIFHRE.

25, BT R, BEERAERZ DL T RHAR— R
28 fERXHE, FAREA)EEEG IR,

30.  4AHFI[EDMIA A AU, BRKEIAE .

32. I%ﬁ%ﬁﬁﬁﬁ,ﬁ@ﬂﬁ—%kxﬁﬁiﬁo

36. REDUE R ML R %, HAHOLRAARK.
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Appendix 4: Search results from electronic databases of Scopus and Web of Science

Use “acculturative stress scale for international students” as keyword search in Scopus and
Web of Science as at 18 January 2017 (listed in chronological order)

The search results were as follows:

Liu, Y., Chen, X., Li, S., Yu, B., Wang, Y., & Yan, H. (2016). Path analysis of acculturative
stress components and their relationship with depression among international students in
China. Stress and Health, 32(5), 524-532.

Akhtar, M., & Kroner-Herwig, B. (2015). Acculturative stress among international students in
context of socio-demographic variables and coping styles. Current Psychology, 34(4),
803-815.

Yu, B., Chen, X., Li, S., Liu, Y., Jacques-Tiura, A. J., & Yan, H. (2014). Acculturative stress
and influential factors among international students in China: A structural dynamic
perspective. PLoS ONE, 9(4): €96322. doi:10.1371/journal.pone.

He, F. X., Lopez, V., & Leigh, M. C. (2012). Perceived acculturative stress and sense of
coherence in Chinese nursing students in Australia. Nurse Education Today, 32(4), 345-

350.

Bhandari, P. (2012). Stress and health related quality of life of Nepalese students studying in
South Korea: A cross sectional study. Health and Quality of Life Outcomes, 10(26), 1-9.

Chavajay, P., & Skowronek, J. (2008). Aspects of acculturation stress among international
students attending a university in the USA. Psychological reports, 103(3), 827-835.

Sandhu, D. S., & Asrabadi, B. R. (1994). Development of an acculturative stress scale for
international students: Preliminary findings. Psychological Reports, 75(1), 435-448.
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Appendix 5: Index of Life Stress (ILS)

The English version of ILS (adapted and rearranged from Yang & Clum, 1995, p. 62) is
as follows®:

Concern about finance and desire to stay in the U.S.

16. I worry about whether I will have my future career in the U.S.A.

22. I worry about my financial situation.

25. My financial situation influences my academic study.

26. I worry about my future: will I return to my home country or stay in the U.S.A.
28. I don’t want to return to my home country, but I may have to do so.

31. My financial situation makes my life here very hard.

Language difficulties
1. My English embarrasses me when I talk to people.
7. My English makes it hard for me to read articles, books, etc.
8.  It’s hard for me to develop opposite-sex relationships here.
20. I can’t express myself well in English.
29. My English makes it hard for me to understand lectures.

Interpersonal stress
5. Ican feel racial discrimination toward me from other students.

11.  People treat me badly just because I am a foreigner.

13. I think that people are very selfish here.

15. I can feel racial discrimination toward me in stores.

19. I can feel racial discrimination toward me from professors.
24. 1 can feel racial discrimination toward me in restaurants.

Stress from new culture and desire to return to one’s own country
2. Idon’tlike the religions in the U.S.A.

4. 1 worry about whether I will have my future career in my own country.
10. I don’tlike American food.
14. I don’t like the things people do for their entertainment here.
17.  Americans’ way of being too direct is uncomfortable to me.
23. Idon’t like American music.
27. Thaven’t become used to enjoying the American holidays.
30. I want to go back to my home country in the future, but I may not be able to do so.

Academic pressure
3. I'worry about my academic performance.

6. I’'m not doing as well as I want to in school.

9. Idon’tlike the ways people treat each other here.
18.  Istudy very hard in order not to disappoint my family.
21. It would be the biggest shame for me if I fail in school.

6 Response ranges from 0 as  ‘Never  through 3 as  ‘Often’
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With the aid of online translators’ and dictionaries®, the translated version of ILS in
simplified Chinese was compiled as follows®:

REMBAEEEERE

16.  FRIFCARR A5 7E 3 B A IR IRME A
22, FILLIRII R

25. R BRI IR P =L

26.  FAHOIRA AR R [0 E 5 E 7L B .
28.  PTAMIRERHE, Hr]REAEAE L.
31, R SARI A FRAEIX B AL T IR AR 5

B S M
Lo HIRER IR A, FRATEE KT BRI B 0
7. EROTOEACPIERRME SR, .
8. WEMAXELRERMERR.
20.  WAGEHIEERFHELIEC.
29.  FRAYHTE KPS FME DLER R R
ANBES

6.  HHTIRAIPIE, FEE AR 2= A A
1. HERAREINE N, .

4. FINAHXEBAREFA

15, FEREE, BHTIROTFZR, TBEH AR .
19.  HTIROVFIZRE, TRIBEEIHE BB .

24.  TERIEHE, B TIEIFGR, FRIBEIHE .

3R B Hr3CA E JA EE A E )R E
2. BAZEWREEMZH.
4. FRALOARR A B E A R IRME A .
1. AEREEEY.
14, FAENIXEE AN TR AT
17, xR, £ ENKE BN T AT IRTT
23.  FTAEWREEEF.
27. FREEBE W EZRERHEE -
30.  FRARKIR[EEE, HAGEAGEME.

AV A
3. ALKV S

" The online translators are: Google Translate, Bing Translator, Reverso Translation, Systranet
Translator, ICIBA Translation, Dict.cn Translation, and NAVER Korean Translator.

8 The online dictionaries are: Cambridge English—Chinese (Simplified) Dictionary, Yahoo!“#*
# ICIBA Dictionary, Dict.cn Dictionary, and Linguee T H ] 4.
CEGUEM 0K MKRE B3N B .
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18.
21.

PAE AR DA GBI R A4S

FA B B NATTS AR 77 3
NTAERMFNRE, BAF S b2,
IARBETE RN, 2RI .
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Appendix 6: Acculturative Hassles Scale for Chinese Students (AHSCS)

The mainland Chinese version of AHSCS (adapted and rearranged from Pan, Yue, &
Chan, 2010, p. 178) is as follows'°:

B S S

3. IABER B Wb SR RE B A,

12, BRSSPI A B 25K 5 .
16.  WAYIHIALEA L, EHRARE S
8. HAIMTEC I EYETT 3.

FARIME

4. PR KR AARRSICHIRKIE ST

6. AT EFRARAES B IR

15. A R E AR bR e AR A R T .

1 WREERE R, FAFITEZ A EH T IR > .
10.  R&FHHLH SRS B,

XALE R

1L AR SRR R, IR AR A KIE Y .
13, KA AR I B AN S PR DA R K IR 225

17, FRAEIE W7 I SCA A (DU R IR 8 5045 AN 87 il o

9.  HOLEFHEANSEAAMA

FEAZHR R
7. FARMERRABIE AR ARG R T R E, RSB AR RE S — R E AR
o

5. fERE, WA, AREDAE, MEAEKE,
14, IRARGER LR B F AR oA %
2.  ERBREA BN,

The English version of AHSCS (adapted from Pan, Yue, & Chan, 2010, p. 171) is as
follows!!:
Language deficiency
3. Tam not able to express my ideas in English fluently.
12.  Idare not speak in English in class or seminars.
16. Ido not have a sufficient English vocabulary.
8. I am not accustomed to the English way of thinking.

Academic work

WPIANETUE: 0 WAHBEAER , 18 AR, 2y ‘at , K3 R
EE

1 Four responses are: 0 as ‘Not at all’ or * Not applicable’, 1 as ‘A little’, 2 as ‘Moderate’, and
3 as ‘Alot’.
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Publishing academic papers in English is difficult for me.

It is difficult for me to reach my supervisor’s expectation of my study.

I feel pressured when making comparisons with fellow students.

When I first arrived in Hong Kong, I did not know how to start my study.
I am worried whether I can graduate as scheduled.

Cultural difference

11.
13.

17.
9.

Social i
7.

14.

There are great cultural differences between Hong Kong and the Mainland which
make me feel maladaptive.

There is huge gap between my expectation about Hong Kong and the actual situation.
I feel uncomfortable when I am trying to adapt to a new culture.

I worry that Hong Kong people will discriminate against people from the Mainland.

nteraction

It is difficult for me to integrate into the social circle of local people. My
relationships with locals are general working relationships.

My social space in Hong Kong is very small. I am either at work or at home.
It is very difficult for me to integrate into the local culture in Hong Kong.

I do not have a new social network in Hong Kong.
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Appendix 7: Revised version of Social, Attitudinal, Familial, and Environmental
Acculturative Stress Scale-Short Form (“RSAFE”)

The English version of RSAFE (adapted and rearranged from Suh et al., 2016, p. 220) is
as follows'?:

General stress

1.  Toften feel ignored by people who are supposed to assist me.

2. It bothers me when people pressure me to assimilate.

3. Many people have stereotypes about my culture or ethnic group and treat me as if
they are true.

Because I am different I do not get enough credit for the work I do.

Because of my ethnic background, I feel that others often exclude me from
participating in their activities.

People look down upon me if I practice customs of my culture.

I don’t have any close friends.

People think I am unsociable when in fact I have trouble communicating in English.
Loosening the ties with my country is difficult.

10. I often think about my cultural background.

o~

©ooN®

Family stress

11.  Close family members and I have conflicting expectations about my future.
12. It bothers me that family members I am close to do not understand my new values.
13. My family does not want me to move away but I would like to.

With the aid of online translators'® and dictionaries'*, the translated version of RSAFE
in simplified Chinese was compiled as follows'®:

—RET

L PO L% BN ZAL -
EUNNESEE ACE S Al P S G N

VF 22 NI SCAC BRI AT B FEIX 2 Bl S = R B RO 3o
BT RETZE, B AR AR 780 1 VF.
TR, BRI ALFEH R RS IS 3.
IR BAS RIS I, A2 EAER.
WAEFBBAEMAC.
MNITVNEARAZ AR, SRS AT A D VAT .

P NG W=

12 Response ranges from 1 as ‘Not stressful’ through 5 as ‘Extremely stressful’.

3 The online translators are: Google Translate, Bing Translator, Reverso Translation,
Systranet Translator, ICIBA Translation, Dict.cn Translation, and NAVER Korean Translator.
1% The online dictionaries are: Cambridge English—Chinese (Simplified) Dictionary, Yahoo!¥
3., ICIBA Dictionary, Dict.cn Dictionary, and Linguee 2 H 1] $.

BIEBVEEMN 18 WA BI5N HRKIETT .
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9. w5t E 0% AR R HERT .
10.  FAFHBLZLA T .

RERET
11, IR IR AR B EEA R .

12 EZRAS T RFAE U E L BRI I .

13, FASEERWE, HEREEK.
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Appendix 8: Acculturative Stress Scale for Chinese College Students (ASSCS)

The mainland Chinese version of ASSCS (adapted and rearranged from Bai, 2012, pp.
119-120) is as follows6:

B G

1. ERES IS EHERABHEOK S .
7. L URTPIES i FRAR X T {2 R [ 2 R0 U
8.  FABEIR B WA IOERIAH AR,
13,  FHIOE@ER S EER KK

18.  FRIKNTCIES I 5 i 18 i B 2 4 I

20. AW B4

23,  HEFEEAEIEMIRER, REAARE.
26.  FHUESCECEA R, EHRES A
29. ISR FREEAR L EALIRIBER] K SIIR K.
30. PUANIEAL, RIAESEHZTTHE.

HERE

2. CREZJE, BOVFEAZE TSR
4,  PIEBRTCH.

9. {EERETIPIMAKIR L,

10.  WAEEEBA HEE.

16. P53 E R AEFIRIC.

21,  FHHESEIERD,

27. AL EE BB FEF I

31, {EEEIREA I

P

3. REBIFZR T APEN .

6. PIAMIMIZEY IR 2] 7 AR B FRFE .

11, AR AT IREIH ROE.

14, HAth AXFERA I o

17, SR R Mgl 5

22, AP FI MR X BARN — S M BT .

28.  FwfFA —L NFCARMIFNRYE SmA SIS

EVE S

5. FRIEFIZEVE IR K

15. W HTEEN S REFIRE.
24, SR IE 7RIS ARERE
32, Fl B R B AETE R T

X 2R RE I TR PCRR

BIRTHEEM 18 CMORKAE 2178 HAAE
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12, FRIBHELIRIEE.
19.  FONETFFIERAIF NF A TS NI .
25.  FRONASEE MR A A BHECE TR

The English version of ASSCS (adapted and rearranged from Bai, 2012, pp. 121-122) is
as follows'’:

Language Insufficiency

1. T hesitate to participate in class discussion and seminar.
7. It is hard for me to follow the lectures and conversations in classes.
8. I cannot express myself very well when using English.
13. I feel nervous to communicate in English.
18. I feel frustrated that [ am not able to participate in class discussions.
20. Tam not used to the English way of thinking.
23.  Ilack confidence when I have to do presentations in English.
26. My vocabulary is so small that I always feel short of words.
29. Itis a big pressure for me to publish academic paper in English.
30.  Ishy away from social situations due to my limited English.

Social isolation

2. My social circles shrank after I come to the U.S.
4. | feel helpless.
9. Ido not have many friends in the U.S.
10. I don’t feel a sense of belonging (community) here.
16. | feel bored here.
21.  Thave limited social life.
27.  1feel lonely in the U.S.
31.  Ido not have new social network here.

Perceived discrimination

3. I feel that I receive unequal treatment.
6. Iam treated differently because of my race.
11.  People from some other ethnic groups show hatred toward me.
14. I feel that others are biased toward me.
17. I feel that my people are discriminated against.
22. 1 feel angry that my people are considered inferior here.
28. I feel some people don’t associate with me because of my ethnicity.

Academic pressure

5. I feel alot of academic pressure.
15. T often have to work overtime in order to catch up.
24.  The intensive study makes me sick.
32.  Academic pressure has lowered the quality of my life.

7 Response ranges from 1 as ‘Never’ through 7 as  ‘All the time’
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Guilt toward family

12. I worry about my parents.
19. I feel guilty to leave my family and friends behind.
25. I feel guilty that I cannot take care of my parents.
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Appendix 9: Item pool for the Acculturative Stress Scale for mainland Chinese

Initial ASSMCUS in 8 subscales with 114 items—mainland Chinese version

undergraduate students in Hong Kong (ASSMCUS)

DER R IR
BEERAEA3) 1L RS T S RHER AR OR E . ASSCS
2. WARIEBWMHZEIERISH CREE. ASSCS
3. IRAFCVA N 2 ER Bk . ASSCS
4. FFERTCIES IR E SR TR R ASSCS
5. MIFFEMTCEMAR AN, HEBAAE. ASSCS
6. MO EAL, EARMELEEAY  ASSCS
7. %?ﬁiﬂéﬁ%, Tk E kw7 E - ASSCS
8. HIERAAWIRHNE, ATEEAFLTE ILS
Il A
9.  FRMTBEACFIEIRIARHME O E, FEESE ILS
10 FRTEIE KPS TAE DLER A e ILS
11, FERES IS SR IRA B B RS - AHSCS
12, A IS B e 77 . AHSCS
13, MTAKERRAZZDR, FL2WAMMEH I RSAFE
BN IE .
RS (1) 140 FREEIEELE J1R K. ASSCS
15. & 7R B2 S kg, JR S ) BRI ASSCS
16, FAT AR (1) 5 ) R JE AR ASSCS
17, 2lb B A IR AR 05 o & T P ASSCS
18, FILAFAE ML FFRAR XA B2 T ) AHSCS
19.  fEZlk b, AR FE A R 2 i A AHSCS
20. %?Jﬂ%%%‘i%%ﬁﬂl%, WAFIE Z N EEF 4 AHSCS
LE] .
21. R E DRER IR L, AHSCS
22.  FRAOLFA S ILS
23, FRAEFRBIRIMAWMIRIE 4 ILS
24.  WIRAETEREEL, SRR KL ILS
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T ZE R (16)

HAZBER (15)

26.
217.

28.
29.
30.
31.
32.
33.
34.
35.
36.

37.

38.
39.
40.

42.
43.
44,
45.
46.
47.
48.
49.

50.

ol.
52.
93.

AR AR SO ZE AR, IXAE R AK
T o
FRT 7 HE R R AT SE B DU AR K 220

FAEIE WL IR SCHCRT R A RS A% 5 45 AN 7
i8S
M )E, FAZZEET].

AT R, AR .

iz 5 1 [ ) 50 R A2 R AR

WL H ST 5o

X T IENGHT I, BIEEIAET A o
HAZTREEED

HAERE L R
RIAISCAL T 5, KBTS LR -
RIS 5, AR RARZ ML
(DA
EAMXT%ﬁ%i%mﬁmﬁ,ﬁ%@ﬁ®
AR B[R] B 0 ) R, PR HER

AL BT AR AR

A E X B NATT R Al e 7 3

KRAEBIG, FAIHAZ 7B .
HIRBRTCH -

A, BHAAIRD,

R A e H

T AL A A AL KB PR A
R A TR D

WAL IR BN ARH AR
WAEFBRAEMAC.

FARMER A B N AR P - H %5, SR
BANRIRREE B TAER R

A, R EIRDN, AREPAE,
R B

FRARME FCIE R B A A A SC A %5 .
FEA BT T AIAL S 2%

HOF SN AT Bl K I R4 -

AHSCS

AHSCS
AHSCS

ASSIS
RSAFE
RSAFE
RSAFE
ASSIS
ILS

ILS
ASSIS
ASSIS

ASSIS

ASSIS
ILS
ILS

ASSCS
ASSCS
ASSCS
ASSCS
ASSCS
ASSCS
ASSCS
RSAFE
AHSCS

AHSCS

AHSCS
AHSCS
ASSIS
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RRIET)
(23)

ENEESES
(13)

o4.
o5.

o7.
o8.
99.
60.
61.
62.
63.
64.

65.

66.

67.
68.
69.
70.
71.
12.
73.
4.
75.
76.
7.
78.

80.
81.

IARAMEAE X IR S IR &R
RUONEE TS 35, FRAE A3 28 A A ER B
o

b/ VTN YN T J= BT PN N0

RA RTINS 35
PRSP, BT R RIR 6
R N TR

TR F AR (A
BRI YA O L

A I I L AR R R I

TR W B A B R 0 N 22

VF2 N RHFRAGSCALTE BT L, Il 5
LA 3L
i%&%%%,&%MWIWﬁmﬁ%ﬁ%ﬁ
TTo

TR R, BAEAHAZ R RS
AT 3

WREAE BRI E, MISBERRR.
UYL I S

ATV 3 077 SR e 8.

BT RER I A AL
IATRAT Joht T B
MR 2 R R R

TR HA 2 B

B TRAE NI, TR

R BN E R

E A B, FRRE B L.
FRE B L

BT L, TR B

B2 2 BNk,

PRy A 3 AE AN BB PR iy i A5
FI D A ) R A8 L [

ILS
ASSCS

AHSCS

ASSIS
ASSCS
ASSCS
ASSIS
ASSIS
ASSIS
RSAFE
RSAFE

RSAFE

RSAFE

RSAFE
ASSIS
ASSIS
ASSIS
ASSIS
ASSIS
ILS
ILS
ILS
ILS
ILS
ILS

ASSIS

ASSIS
ASSIS
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MV AT 5E (10)

KPR K
(13)

82.
83.
84.
85.
86.
87.
88.

89.
90.
91.

93.
94.
95.
96.
97.

98.

99.

100.

101.

102.

103.

104.

R BT 2% R 450

PR AN PN FAK I ERAT PR
EZRANS 1RSI H U E L BIR BN
FNRBAER B E ARG
WELE T3, AERNERE,
AR LA BE,
FONBIF NN AT 2 A

FAARER BT BRI

S SR BRI B YK

FERXHE, B AR TS TIEREA
Ko

A RE AL A R SR B AR I
FRAHC BE T AE N M A R B RN AR
ARG 1E L 2 T
AR BN, EIRATREE % .
HAHPI N R, R REA %
AT A AR PRI B TCVE P s WA B A A AL
T 0] B N AR

FAH O ERY 5 R RE 75 A B BT B AR

A FRAI AR PRI TCVE P g 2 5 AL Fll 5 B
ARERTE > BT
AR HAY R FRE 5 AE N AR

AL RAEBB AR RIRRE S IE T e

AR 1 B/ Fe AL T

FARIR — YA P B IR 1i 5 /J (t J7  AR PR X

I
AT/ Jee A 5 AR /M AR MK

ASSIS
RSAFE
RSAFE
Xie (2009)
ILS
ASSCS

ASSIS,
ASSCS

ASSCS
Li (2006)
ASSIS

ILS
ILS
ILS
ILS
ILS
ASSIS

Kell & Vogl
(2012)

Li (20006),
Xie (2009)
Kell & Vogl
(2012)

Cheung &
Yuen
(2016)

Lian &
Tsang
(2010)

H1Z%—Eh
w2 (2015)

Yuen,
Cheung, &
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105.

106.

107.
108.
109.
110.

111.

112.
113.

114.

T &/ Sy AL e AR, SRR

1.,

AT &/ e = A, ARA T .

AR IR 55 IR -

AW 55 ARDLFE A B =l

R 55 IR LA B AL TX B AR TR AR AR
A A AR &

A2 B AR &

AL I) SR R
AL O FRA O B

HABE AR

Wong
(2017)

H1%—Eh
2 (2015),
ORI
# (2018)
AT R
# (2018)
ILS

ILS

ILS

Cheung
(2013), Kell
& Vogl
(2012)

Cheung
(2013)

Xie (2009)

Chui &
Chan
(2017)

Xie (2009)
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Initial ASSMCUS in 8 subscales with 114 items—English version

Subscales Items Sources
Language 1. T hesitate to participate in class discussion and ASSCS
difficulties (13) seminar.
2. I cannot express myself very well in English. ASSCS
3. I feel nervous to communicate in English. ASSCS
4. [ feel frustrated that [ am not able to participate in ASSCS
class discussions.
5. Tlack confidence when I have to do presentations ASSCS
in English.
6. My vocabulary is so small that I always feel short ~ ASSCS
of words.
7. 1shyaway from social situations due to my limited ~ASSCS
English.
8. My English embarrasses me when I talk to people.  ILS
9. My English makes it hard for me to read articles, ILS
books, etc.
10. My English makes it hard for me to understand ILS
lectures.
11. TIdare not speak in English in class or seminars. AHSCS
12. T am not accustomed to the English way of AHSCS
thinking.
13. People think I am unsociable when in fact [ have RSAFE
trouble communicating in English.
Academic 14. I feel a lot of academic pressure. ASSCS
pressure (11)
15. I often study late to catch up the study schedule. ASSCS
16. The intensive study makes me sick. ASSCS
17. Academic pressure has lowered the quality of my ASSCS
life.
18. It is difficult for me to reach my teachers’ AHSCS
expectation of my study.
19. Regarding academic study, I feel pressured when AHSCS
making comparisons with fellow students.
20. When I first arrived in Hong Kong, I did not know  AHSCS
how to start my study.
21. I am worried whether I can graduate as scheduled. =~ AHSCS
22. 1 worry about my academic performance. ILS
23. I’mnot doing as well as I want to in school. ILS
24. It would be the biggest shame for me if I fail in ILS

school.
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Cultural
difference (16)

Social
interaction (15)

25.

26.

217.

28.

29.

30.
31.
32.
33.
34.
35.
36.

37.

38.
39.

40.

41.

42.
43.
44,
45.
46.
47.
48.
49.

50.

There are great cultural differences between Hong
Kong and the Mainland which make me feel
maladaptive.

There is huge gap between my expectation about
Hong Kong and the actual situation.

I feel uncomfortable when I am trying to adapt to a
new culture.

Multiple pressures are placed upon me after
migration.

It bothers me when people pressure me to
assimilate.

Loosening the ties with my country is difficult.

I often think about my cultural background.

I feel uncomfortable to adjust to new foods.

I don’t like Hong Kong food.

I don’t like Hong Kong music.

I feel low because of my cultural background.

I feel that my status in this society is low due to my
cultural background.

It hurts when people don’t understand my cultural
values.

I feel sad to consider my people’s problems.

[ haven’t become used to enjoying the Hong
Kong’s holidays.
I don’t like the ways people treat each other here.

My social circles shrank after I came to Hong
Kong.

| feel helpless.

I do not have many friends in Hong Kong.

I don’t feel a sense of belonging (community) here.
| feel bored here.

I have limited social life.

I feel lonely in Hong Kong.

I don’t have any close friends here.

It is difficult for me to integrate into the social
circle of local people. My relationships with locals
are general working relationships.

My social space in Hong Kong is very small. [ am
either at work or at home.

AHSCS

AHSCS

AHSCS

ASSIS

RSAFE

RSAFE
RSAFE
ASSIS
ILS
ILS
ASSIS
ASSIS

ASSIS

ASSIS
ILS

ILS

ASSCS

ASSCS
ASSCS
ASSCS
ASSCS
ASSCS
ASSCS
RSAFE
AHSCS

AHSCS
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Perceived
discrimination
(23)

51.

52.
53.
54.

55.

56.

57.
58.

59.
60.
61.

62.

63.

64.

65.

66.

67.

68.
69.
70.
71.
72.
73.

74.

75.
76.

It is very difficult for me to integrate into the local
culture in Hong Kong.
I do not have a new social network in Hong Kong.

I feel intimidated to participate in social activities.

It’s hard for me to develop opposite-sex
relationships here.

I feel some people don’t associate with me because
of my mainland Chinese background.

I worry that Hong Kong people will discriminate
against people from mainland China.

I feel that I receive unequal treatment.

I am treated differently because I came from
mainland China.
Some Hong Kong people show hatred toward me.

I feel that others are biased toward me.

I feel that mainland Chinese are discriminated
against.

I feel angry that mainland Chinese are considered
inferior here.

I often feel ignored by people who are supposed to
assist me.

Many people have stereotypes about my cultural
background and treat me as if they are true.
Because I am different, I do not get enough credit
for the work I do.

Because of my cultural background, I feel that
others often exclude me from participating in their
activities.

People look down upon me if [ practice customs of
my culture.

Others are sarcastic toward my cultural values.

People show hatred toward me nonverbally.
Others don’t appreciate my cultural values.
People show hatred toward me through actions.
People show hatred toward me verbally.

I feel discrimination toward me from other
students.

People treat me badly just because I am a mainland
Chinese.

I think that people are very selfish here.

I feel discrimination toward me in stores.

AHSCS

AHSCS
ASSIS
ILS

ASSCS

AHSCS

ASSIS
ASSCS

ASSCS
ASSIS
ASSIS

ASSIS

RSAFE

RSAFE

RSAFE

RSAFE

RSAFE

ASSIS
ASSIS
ASSIS
ASSIS
ASSIS
ILS

ILS

ILS
ILS
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Family and

homesickness

(13)

Career prospect

(10)

77.
78.

80.
81.
82.
83.

84.

85.

86.

87.

88.

89.
90.
91.

93.

94.

95.

96.

97.

98.

99.

I feel discrimination toward me from professors.

I feel discrimination toward me in restaurants.

Homesickness bothers me.

I feel sad living in unfamiliar surroundings.
I miss the people and country of my origin.
I feel sad leaving my relatives behind.

Close family members and I have conflicting
expectations about my future.

It bothers me that family members I am close to do
not understand my new values.

My family has high expectation of me studying in
Hong Kong.

I study very hard in order not to disappoint my
family.

I worry about my parents.

I feel guilty to leave my family and friends behind.

I feel guilty that I cannot take care of my parents.
I feel guilty about parental sacrifices.

I feel guilty that I am living a different lifestyle
here.

I worry about whether I will have my future career
in Hong Kong.

I worry about whether I will have my future career
in mainland China.

I worry about my future: will I return to mainland
China or stay in Hong Kong.

I don’t want to return to mainland China, but I may
have to do so.

[ want to go back to mainland China, but I may not
be able to do so.

I worry about my future for not being able to decide
whether to stay here or to go back.

I worry about whether I can find a job in Hong
Kong right after graduation.

I worry about my future for not being able to decide
whether to further study or look for a job after
graduation.

ILS
ILS

ASSIS

ASSIS
ASSIS
ASSIS
RSAFE

RSAFE
Xie (2009)
ILS

ASSCS

ASSIS,
ASSCS

ASSCS
Li (2006)
ASSIS

ILS
ILS
ILS
ILS
ILS
ASSIS

Kell & Vogl
(2012)

Li (2006),
Xie (2009)
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Practical life
pressure

(13)

100.

101.

102.

103.

104.

105.

106.

107.
108.

109.

110.

111.

112.
113.

114.

I worry about whether I can find a job in mainland
China right after graduation.

I worry about whether my knowledge I gained in
Hong Kong can be applicable in mainland China.

I do not like my hostel / place of residence.

It is very difficult for me to find a value-for-money
hostel / place of residence.

I am upset about my hostel / place of residence
being very small.

The high rental of my hostel / place of residence
makes me very hard to afford.

It is inconvenient for me to commute from my
hostel / place of residence to campus, since they are
far apart.

I worry about my financial situation.

My financial situation influences my academic
study.

My financial situation makes my life here very
hard.

Cost of living in Hong Kong is very high.

Tuition fees in Hong Kong are very high.

I worry about my physical health.

I worry about my mental health.

I don’t like Hong Kong’s weather.

Kell & Vogl
(2012)

Cheung &
Yuen
(2016)

Lian &
Tsang
(2010)

K12 — R
2L 2 (2015)
Yuen,
Cheung, &

Wong
(2017)

H1Z%—Eh
B2
(2015), &
FrElECE
(2018)
AT IR
# (2018)

ILS
ILS

ILS

Cheung
(2013),

Kell & Vogl
(2012)

Cheung
(2013)

Xie (2009)

Chui &
Chan
(2017)

Xie (2009)
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Appendix 10: Chinese Affect Scale (CAS)

The English version of CAS (adapted from Hamid & Cheng, 1996, p. 1004) is as
follows?8;

1. Sad
2. Helpless
3. Frightened
4.  Disappointed
5. Bitter
6. Tense
7. Insecure
8.  Exhausted
9.  Annoyed
10.  Depressed
11.  Contented
12. Exuberant
13.  Excited
14.  Agreeable
15. Happy
16.  Meaningful
17.  Joyful
18. Comfortable
19.  Relaxed
20.  Peaceful

The translated version of CAS in mainland Chinese (adapted and rearranged from Pan,
2008, p. 300) is as follows™®:

>
B
1
%2l
i
gk
el
Wi 738
ik
W75
i

i ST

© XN W=

— =
o= o

18 Response ranges from 1 as ‘Not at all or very slightly’, 2 as ‘Slightly’, 3 as ‘Moderately’, 4
as ‘Very’, and 5 as ‘Extremely’.

S SIRERAM 19 ‘52 BT SR R0, 209 “H00, 3 09 AP, 4 9 IR, 5 “Hk
.
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13.
14.
15.
16.
17.
18.
19.
20.

1
T
HEX
L
i
b
A
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Appendix 11: Satisfaction with Life Scale (SLS)

The English version of SLS (adapted from Diener, Emmons, Larson, & Griffin, 1985, p.
72) is as follows?:

21.
22.
23.
24.
25.

In most ways my life is close to my ideal.

The conditions of my life are excellent.

I am satisfied with my life.

So far I have gotten the important things I want in life.

If I could live my life over, I would change almost nothing.

The translated version of SLS in mainland Chinese (adapted and rearranged from Pan,
2008, p. 309) is as follows?':

AR e

S AR 2 J7 AR BT B BEAR

PR OLARH 4

Hoxt B CHER KB

FIHAET VIR, WOMARBERNEZRN.

FOR AT AEGE — IR, A X A LS AT 25

2 Response ranges from 1 as  ‘Strongly disagree’ through 7 as  ‘Strongly agree’.

AWMIGEEMN 1y AEEARE 278 FEERE
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Appendix 12: Ethical approval letter

o K
-- The Education University
==

of Hong Kong
31 July 2017

Mr CHEUNG Kwok Wing
Daoctor of Education Programme
Graduate School

Dear Mr Cheung,

Application for Ethical Review <Ref. no. 2016-2017-0289>

1 am pleased to inform you that approval has been given by the Human Research Ethics
Committee (HREC) for your research project:

Project title:  Development and Validation of the Acculturative Stress Scale for
Mainland Chinese Undergraduate Students in Hong Kong (ASSMCUS)
Using Rasch Analysis

Ethical approval is granted for the project period from 31 July 2017 to | April 2018, If
u project extension is applied for lasting more than 3 months, HREC should be contacted
with information regarding the naturc of and the reason for the extension, If any substantial
changes have been made to the project. a new HREC application will be required.

Please note that you are responsible for informing the HREC in advance of any
proposed substantive changes to the research proposal or procedures which may affect the
validity of this cthical approval. You will reccive separate notification should a fresh
approval be required.

Thank you for vour kind attention and we wish you well with your research.

Yours sincerely,

[amy
Patsy Chung (Ms)
Secretary

Human Research Ethics Committee

c.c. Professor WANG Wen Chung, Chairperson, Human Research Ethics Committee

FEEREANTNR -2
10 La Ping Road, Tai Po, New Terstiorics, Hong Kong
T (RS2) 25g8 B38K  Fi%az) 2048 toon wewedubi hi

wm™ The Education University
| of Hong Kong Library
[ ] = 5 b
For private study or research only.
Not for publication or further reproduction.
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Appendix 13: FE AR & B RIEE N B R(ASSMCUS)

REFEAEEBNHERMANEESXE EE8RNEEEREIEMILX—

REE.

2= A==z}

iZ

PERNFIER T PEREAMNEAETBEEHETRBENENERL. S10&FM
HETA X T st AR EBINENE K.

I KRESHT

ﬁ%&ﬁ dﬂéﬁj %%%ﬁ ﬁggﬁ w%%ﬁ K%ﬁ
SRR I KR
HIEREA (17) 1. SHAERFEAREHREN. ASSCS

2. WERRE. . IHXHENETEES. IS
3. HBRREEIE Vile]
4. BR. BIWYR. EMRHE ARIELE  ASSCS
=5 &k B C A,
5. HTHMRBEAFLTEZE5RE. PHYREidE  ASSCS
ZTHENITE.
6. FERB4ER AZERIAGBIIIK. ASSCS
7. EETEXXHEL ILS
8. WMEBFTBEEBUETH. i [e]
9. WIrEBIBRETH, ilH]
10. RAFEBBINR. Vile]
11, ®EEAFIREFES. ILS
12. HMEBELENE ZEANNEETAEA. ASSCS
13, AIARMEBRBIKIENTEE. ILS
14. SH5FREBENHTHE. ASSCS
15. RIBRBHBTRBEHR. Vilal
16. %i%ﬁ%ﬁ%,ﬁ%%%ﬁ‘%‘éﬂEﬁiiﬁt%?ﬁ%ﬁ# Vila]
H] .
17. g?ﬁi@ﬁ’lﬁﬁﬁﬂ’ﬁ%m@o ASSCS
BIERERE (20) 18, EFIJBEIE, sl
19. FErREEE. Vile]
20. BAZIHEIE, Vile]
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EIET (13)

21.
22.
23.
24.

25.

26.
21.
28.
29.
30.
31
32.
33.
34.
35.
36.

37.

38.
39.
40.

41.
42.
43.

44,
45.
46.
47.

B BIEEE.
LB E BB A
BERRE. Piie. IHXHENIRAEE.

FR. ZMPNS, SERRSHE BEBIEXE
s 3kik B C A,

HTHRNBEAF TESSRE. AN
XipEMITIE.

AHBEED AEIERIADBHHIK .

PR P (B
NEEBBEBUSTE,
WirE#BEEEEWE,
AERPX(EURF)EIR,
BEENFEIRFFES

BB FEESLERNE ZEANNRE RS,
AARMEFAB TR EIE,
Z5BENHRTE.
BiERRAITHREHR.
F@EE%%%?E%E&EEL%@%N

[=!

HREFEREZNEENIE.

=l

o]

FRAAFTEMBEFTTR
BEBENPAHNFEITR.

BTELFIHEREREF SRR EEH
&o
NMAERNZES . il WEMNE,

BRHRKREEF .,

U RTE BS RS RS NTHESER
(high grade),
wFV F REABRMNRFLERESEEN.

w3z, FRMRIRMFEIFR,
BHAFEIFR.
i/ NB1EN (group project work).

i)
ASSCS
ILS
ASSCS

ASSCS

ILS
ILS
Vila]
VTRl
VilA]
ILS
ASSCS
ILS
ASSCS
VTRl
VilA]

ASSCS

il
il
ASSCS
ASSCS
il
AHSCS
AHSCS
il
il
il

330



XHER (27)

48.

49.

50.

52.

53.

o4.

55.

56.

S7.
58.

59.

60.
61.
62.
63.
64.
65.
66.
67.
68.

69.

RE B RS G0/ AR R A DB(group
discussion and presentation), % Ifi1&a] ,
BRIEAEAMIEAR M IBRZ LR B EGEDS
EARIEREFERBEREZEN.

rEEVE, BEXARNNES.

B ERNPEMLIRBERAEE.

RS EXOMEYME BT AT XOHERE
=,
EBANNAANAERLETA/SMEN LER
RK.
BEBANTMABAETHIRA/ZEETLEE
FRK.
EERBEINERNBNZINMETRRE
PR3

BEANMABNXUER, FERAGAL, BF
BRANTEAXRER, 1N FRETTXUHRER
XERAEN EREIEN,

Wit P EBUSRYIE

WIEAN. BH. RE. X6, BE. A% B
KU

BRI TAETEES EBEBETR, BERX
B SAMAR, MINREEEXR, Bl
REEBIE ESUKATEREE#R BZREH
EH.

& N B R AL FIEYL

BRAINR AL
BEIRIARIERNET B XL,

&N AR 1R AT [E), 540 SRR IR K .
ENEENRYR/SHAENIRE TR,
rEBERINEBEBERITIE.
HEEEEREE,

&N BIER A IE,

ENAEBRRAEXTEANTEARERF ML
AR RE. BEMZEHNHER S,
ENAEERRAEXTRENEARERE A
T HE Al EELMEET.

ile]

iilA]

ILS

AHSCS
VilAl
iilA]
Vile]
VilAl

Vi lH]

Vi lH]
VilAl

RSAFE

AHSCS
ila]
RSAFE
VTR
ILS

ILS
VTR
ila]
ila]

ILS
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FATBR R (24)

70.
/1.

72.

/3.

74.

75.
76.

7.

79.
80.
81.
82.

83.
84.
85.
86.
87.
88.
89.
90.
91.

92.
93.
94,
95.

RERMF SIMAER TR

ARMHZEXHRERKANR BENEBR
EXEE,

FAHEMA XA E R, RRIEFTBLSTAL

AfE—=, LEAR,

HANART BIE AN ERE, Al
W, B, SEA BRI TR,
HEANTBEXRRBUR B ERRANBEES
AR IBETTEL S HRBEIARR,

BB RN/ AALNT BRD,

HHEHMARERBROXUMEN, HERFRE

.

XN EBL TN RAE ERREIRERE.
S5ERFEREMANTRSHRIBEN.
SOMEFEEMANORS BRI BTEN.

S5FBNNHREZEMIIFINEAS,
R B AR BEE R T,

LIBEIRMER, BAFMEERE. @R
B,
HEE, BHBPXAZ.

EER, POERFHCHEBUFOE.
RERR, BHHEINRNT .
ENEBFTHBER.

BN ENEBSKE HER.
HEEBNER IREIRES.
HEEB BRI FEME.
EERIOXHREAAC,

BIRERAZZRRFNETERTELS, FEIA

AR R AR FEIRE
HEERIORF LML

HEEBSINERANHITER.
BB SN AN ZES.
BREABTBELRAMRR KB B/ LHE.

i)
Vila]
ASSIS
ASSIS
i)

Vila]
ASSIS

VilAl

il
il
il
ASSCS
il
ASSCS
RSAFE
ASSCS
ASSCS
il
il
ASSCS
RSAFE
AHSCS

AHSCS
ASSIS
ASSIS
ILS
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B (19)

96.
97.

98.
99.

100.
101.

102.
103.
104.
105.
106.
107.

108.
109.

110.

111.
112.
113.
114.
115.
116.

117.

118.

119.

FARBONBE R, RRESFHEEARRIEKER.

REBAXRENSEERIE RN, AELIEHEN
S FHAIBS IR IE Z Ih
EEBBROBEHRREN.
AW EENH AR NEFE,

BEAMEI I ER R XM ERNAZR.
ERE BT RZERRD,

HIEMEBAZEARNA
BRBAELEEBANERRTIEE.
BRBELEEBANEERIL.
BRE|F LR FEMIK.
BHINHE 2 2

B EHLEANIN Wiﬁfdt%"‘%':’ﬁﬁiﬂ, X
L R G AR
BR SN AETBRANZR—FH.,

BHTEARNMMEER, BRSEEALBHR

FS e 1897E 0,

TR EEK B RER A X 3R F L

Wb E BT

ERIEE BRI .

ESRE B HEM .

ERIE/REE TR,

FIANYLINFR B9 R b STAL &L

EFZERT, BREBREFE,

ljﬂ%zT SEAMEA BEATRIZEEHN. @
REERR R SMI 3R ER T 1.

é@t%‘%uﬁ%ﬂzwiﬁmﬁmﬁt BRESHLEA

ERRR,

ABRAEEHBKABERN/HAEEE, HER

ZIRZH S M3k Tk,

LM AREERAOLMNER, FEREBHWIEL.

—\

S‘i‘l—

RSV
AF
Ry =
AF

ASSCS
Vila]

ile]

ilA], Kell

& Vogl
(2012)

i)
ASSCS

AHSCS
ASSCS
ASSIS
ASSIS
ASSIS
RSAFE

ASSIS
RSAFE
VTR
ILS
VTR
ILS
ASSIS
ASSIS
ASSCS
Vila]
ASSCS

VilA]
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120. AABNXUES, BRESREXMETHNE  ASSIS

AT LR
SRARAN 121. B2 ERF. ASSIS
(14)
122. HEBSAH, ASSIS
123. NIREBHIBEER. 1A
124. SR ANFHER/ LR EEH. 1A
125. FHEHESR A ilA]
126. HAESAHAL. i)
127. = BB FESRABRNE/LPBPE, XL i
EERFINEHNET
128. HAERBHFEA MR G ASSIS
129. k&EBE, BEARMNHHEMRAFTHR, RSAFE
130. kEER, BHETHNER, EXALRT R LI RSAFE
RREIFL
131, RANBAEBTENEIETRSHE, P1E], Xie
(2009)
132. HELNZES, FERAKE, ILS
133. EEBEPREARAN B AR RBEMIZEIRE  ASSCS
ﬁo
134. RAMEARDEEKIEBRETBHZREIN i
o

BOVAETR (13) 135, FIBOEEVEREEEBLZRBMNIRVAE, ILS
136. HIBOEVRREBRENMA RV 4 E, ILS
137. BHROEV R EEREIMRINIVIR L A E . ILS
138. FIBOIKAIARK | AN, FHEHEI. ILS

139. BIERUDERKR BELEREEEVENEE  ASSIS
HEE. HEN L. EREFINHARE.
140. BIEOBENRAR BB IEAESEELELES I, L
gZF I FHTIE, (2006), Xie
(2009)
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JEEETT (8)

&HET (7)

141.

142.

143.

144.

145.
146.
147.

148.
149.
150.
151.
152.

153.

154.
155.

156.
157.

BB R R SRR TIE.

BIROREVERESAENBIRE

| T4

BIROBRAETBMENAIRESERATES.

BB ORATBF ARG

AEAT .

BIRORAET BN AMIRESTERTES

BB FEE ARG T,
BBV ERBEEERTLIE.

=N =RIEbuEZ S o
BRE|GENER.
EHREMBEFENERR.
FEFrEY RN
FEFrTEE

& P BR A B B9 BE S

MEXR AL,

MNEME EBEEFMLALE ENEEE

Ho

RERBEIBRHERBRRNEFES

BRI SRR IR ZE

PilA], Kell
& Vogl
(2012)

Pila], Kell
& Vogl
(2012)

Vilal,
Cheung &
Yuen
(2016)

Vilal,
Cheung &
Yuen
(2016)

VilAl
Vi lH]
Vi lH]

T 1A]
T 1A]
18]
T 1A]
Pil], &%
—BhEL 2
(2015)

ilna], AT
s
(2018)

VilA]
VilA]

Vila]
ILS
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HAhEEE T
(10)

158.
159.

160.
161.

162.

163.

164.
165.
166.
167.
168.

169.

170.

171.
172.

B SRR LSHAEXENERRRE,

KEXNERERZINTEA EIREREM
((Rl:ERAELERS

BIBOEEW 2 B R R EF R,
BENETER.

BEBNEREE,
BREANEBRERPER T P i 2

T HTE.

MBAETBEIE FEHEFWMERE—FMET.
NEENF ERNEERE TR,

i E) EESEXRKIEZ—FES.
=2RENF S IIBRESEER.

MR A AR BB DAY IR R

EHENRS.
NS
ERNER. ABRENT

ILS
Vila]
ILS

ilA], Kell
& Vogl
(2012),
Cheung
(2013)

Vile],
Cheung
(2013)

Vi lH]

(A
(A
Vil
(Al
i[7], Chui

& Chan
(2017)

[A], Chui
& Chan
(2017)

(A, Xie
(2009)
PilA]
ilA]
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Appendix 14: Acculturative Stress Scale for Mainland Chinese Undergraduate Students

(ASSMCUS)

This tentative scale is validated and optimized using the data being filled by mainland
Chinese undergraduates in Hong Kong. The items of this tentative scale describe the stressful
situations that a mainland Chinese undergraduate may encounter during his/her sojourn in
Hong Kong. The options to each item relate to how much stress he or she is facing or has

faced.
The options and corresponding representative numbers are as follows:
1 2 3 4 5 9
Not atall | Toasmall | Somewhat | To alarge Completely Not
stressful | extent stressful extent stressful applicable
stressful stressful
Subscales Items Sources
English barrier 1. When | need to do presentations in English. ASSCS
(17)
2. English is the main language in classes, ILS
seminars, or social occasions.
3. Understand English slangs. Interview
4. Speak in English or express my thoughts in ASSCS
English in classes, seminars, or social occasions.
5. Because of my poor English, | can't participate ~ ASSCS
in discussions in classes, seminars or social
occasions.
6. Indaily life, communicate or chat with othersin  ASSCS
English.
7. Read English materials. ILS
8.  Watch Hong Kong's English TV programs. Interview
9. Listen to Hong Kong’s English radio programs.  Interview
10. Do assignments in English. Interview
11. English as a learning and teaching language. ILS
12.  When | use English, my limited English ASSCS
vocabulary becomes a hindrance.
13. Itis hard for others to understand my spoken ILS
English.
14. Participate in English speaking social occasions. ASSCS
15. English barrier gives me a feeling of being ata  Interview

disadvantage.
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Cantonese
barrier (20)

16.

17.

18.

19.
20.
21.
22.

23.

24.

25.

26.

27.

28.
29.

30.

31.

32.

33.

34.

35.

Owing to my English barrier, | need to spend
more time on learning or daily life.
Understanding class discussions in English is
hard for me.

| need to learn Cantonese language.

| don’t understand Cantonese language.
| don’t speak Cantonese language.
Understand Cantonese slangs.

When | need to do presentations in traditional
Chinese.

Cantonese is the main language in classes,
seminars, or social occasions.

Speak in Cantonese or express my thoughts in
Cantonese in classes, seminars, or social
occasions.

Because of my poor Cantonese, | can't

participate in discussions in classes, seminars or

social occasions.

In daily life, communicate or chat with others in

Cantonese.

Read Hong Kong Chinese (Traditional Chinese)
materials.

Watch Hong Kong's Cantonese TV programs.

Listen to Hong Kong'’s Cantonese radio
programs.

When | write assignments in Hong Kong
Chinese (Traditional Chinese).

Cantonese as a learning and teaching
language.

When | use Cantonese, my limited Cantonese
vocabulary becomes a hindrance.

It is hard for others to understand my
Cantonese.

Participate in Cantonese speaking social
occasions.

Cantonese barrier gives me a feeling of being
at a disadvantage.

Interview

ASSCS

Interview

Interview
Interview
Interview

ASSCS

ILS

ASSCS

ASSCS

ILS

ILS

Interview

Interview

Interview

ILS

ASSCS

ILS

ASSCS

Interview
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Study stress (13)

Cultural
differences (27)

36.

37.

38.
39.
40.

41.

42.

43.

44,

45.

46.
47.
48.

49.

50.

ol.

52.

Owing to my Cantonese barrier, | need to
spend more time on learning or daily life.
Understanding class discussions in Cantonese
is hard for me.

Lecture delivery or teaching methods.
Individualized learning style.

To catch up with the progress of my studies, |
often have to study until the late hours of the
night or even stay up late.

Cope with intensive study, assignments, tests
and exams.

Spending a lot of time on my studies every
day.

Competing with classmates to get a high grade
in academic performance appraisal.
Regarding academic study, | feel pressured
when making comparisons with my fellow
classmates.

Independent, autonomous, and pro-active
learning.

Freedom to learn.

Do group project work.

Interactive learning in the classroom, such as
group discussion and presentation, engaging
with teacher’s questions in class.

Compared with my high-school classmates
who are now pursuing undergraduate studies
in the Mainland, | feel that studying in Hong
Kong is harder and more stressful.

| have the pressure to succeed in my academic
studies.

The differences between my expectation of
Hong Kong and the reality of Hong Kong.

The differences between the socialist values in
the mainland China and the capitalist values in
Hong Kong.

Interview

ASSCS

Interview
Interview

ASSCS

ASSCS

Interview

AHSCS

AHSCS

Interview

Interview
Interview

Interview

Interview

ILS

AHSCS

Interview
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53.

54.

55.

56.

ST

58.

59.

60.
61.

62.

63.

64.

65.

66.
67.

68.

Hong Kong people and mainland Chinese
differ greatly in their way of thinking and/or
their values.

Hong Kong people and mainland Chinese
differ greatly in their behaviour and/or lifestyle.
In Hong Kong, | have difficulty using my
previous ways of learning and doing things in
mainland China.

There are cultural differences between Hong
Kong and the mainland China. Unlike
mainland China and Western developed
countries, Hong Kong is a melting pot of
Eastern and Western cultures, which makes me
feel stressed to adapt.

Talk about topics related to politics in mainland
China.

Talk about human rights, freedom, democracy,
the rule of law, integrity, justice, and the
concept of the country.

Although | am currently studying in Hong Kong
and leaving the mainland China briefly, | feel
stressed if | need to weaken ties with mainland
China and develop close ties with Hong Kong,
such as working in Hong Kong after
graduation, or even permanently settling in
Hong Kong.

Adapt to Hong Kong'’s culture and values.

Require me not to identify with the mainland
China’s culture.

Require me to identify with or even integrate
into Hong Kong's culture.

Adapt to the rest time of Hong Kong, for
example, sleep late, and get up late.

Adapt to Hong Kong's food and/or Western
eating habits in Hong Kong.

Listen to Hong Kong'’s music, such as Hong
Kong's Cantonese pop songs.

Need to speak Cantonese in daily life.

Hong Kong's Cantonese intermixed with
English.

Adapt to the values of human rights,
democracy, freedom and the rule of law under

Interview

Interview

Interview

Interview

Interview

Interview

RSAFE

AHSCS

Interview

RSAFE

Interview

ILS

ILS

Interview

Interview

Interview
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Social
interaction (24)

69.

70.
71.

72.

73.

74.

75.

76.

7.

78.

79.

80.

81.

82.

83.
84.

Hong Kong capitalism, which were influenced
by the Western developed countries.

Adapt to festivals under Hong Kong capitalism,
which were influenced by Western developed
countries, such as Christmas and Easter.

Adapt to fast learning and pace of life.

As | grew up in the socialist environment in the
mainland China, | need to adapt to the
capitalist life in Hong Kong.

Because of my mainland Chinese cultural
background, | feel that my social status in
Hong Kong is a bit lower, which makes me
unhappy.

| will be unhappy when people do not
understand my cultural values in the mainland
China and thus sneer at, despise, or hostile to
me.

| am disturbed by the divergent views on
mainland China-Hong Kong relations and
politics, the frequent debates and
demonstrations.

People of Hong Kong have limited knowledge
of mainland China and/or mainland Chinese.

| feel frustrated when others do not understand
my cultural values,

Unfamiliarity with Hong Kong'’s society and
culture makes me feel unconfident.

| feel stressed to interact with Hong Kong
students.

| feel stressed to interact with foreign students.

Opportunities for me to interact with mainland
Chinese students in Hong Kong are few.

| feel helpless because | am living alone in
Hong Kong.

When | encounter difficulties, | do not know
how to ask for help and whom to ask for help.
In Hong Kong, | do not have many friends.

In Hong Kong, it is hard to find a close
confidant | can confide in.

ILS

Interview

Interview

ASSIS

ASSIS

Interview

Interview

ASSIS

Interview

Interview

Interview

Interview

ASSCS

Interview

ASSCS
RSAFE
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85. After coming to Hong Kong, my social activities ASSCS
have decreased.

86. Have a sense of belonging to Hong Kong. ASSCS

87. Have a sense of belonging to my attending Interview
tertiary institution.

88. | feel tired of living in Hong Kong. Interview

89. In Hong Kong, | feel very lonely. ASSCS

90. InHong Kong, | don’t have any confidants. RSAFE

91. Itis difficult for me to integrate into the social ~ AHSCS
circle of the local students in Hong Kong,
because my relationship with them is just
acquaintance relationship in a learning
environment.

92. In Hong Kong, | do not have a new social AHSCS
network.

93. In Hong Kong, | feel intimidated to participate ~ ASSIS
in social activities of local people.

94. In Hong Kong, | feel intimidated to participate ~ ASSIS
in social activities of mainland Chinese.

95. Itis difficult for me to find a soulmate to ILS
develop opposite-sex friendship and even
romantic relationship in Hong Kong.

96. Because of my mainland Chinese background, | ASSCS
feel that some people do not want to contact
or talk to me.

97. | feel stressed when | interact with Hong Kong  Interview
people, because | am always isolated from their
conversation.

98. In Hong Kong, | seldom have entertainment or  Interview
recreational activities.

99. | feel trapped in a small circle of mainland Interview,
Chinese. Kell & Vogl
(2012)

100. | do not know how to interact with people from Interview
different cultures.
101. In Hong Kong, | do not have much social life. ASSCS
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Discrimination
(19)

102.

103.
104.

105.

106.

107.

108.

109.

110.

111.
112.

113.

114.

115.

116.

117.

118.

| am worried about that Hong Kong people
may discriminate against people from
mainland China.

| feel that some people in Hong Kong hate me.

| feel that some people in Hong Kong are
biased towards me.

| feel that some classmates discriminate against
me.

| feel that my classmates coming from
mainland China are discriminated against.

| feel that some Hong Kong people have
cultural stereotypes of mainland China and
treated me as if these prejudices are true.

| feel that people from mainland China are
considered inferior in Hong Kong.

Owing to my mainland China cultural
background, | feel that some people often
exclude me from participating in their activities.
As mainland Chinese students come from
different regions of mainland China, | feel that
some of mainland Chinese students
discriminate against me.

In shops, | feel discriminated against.

In tertiary institutions, | feel discriminated
against.

In restaurants/canteens, | feel discriminated
against.

My mainland China’s cultural values were
ridiculed.

In many cases, | feel that | was not treated
fairly.

Because | am not a local student, | cannot get
what | deserve. For example, | cannot do part-
time jobs outside campus.

When | express my views on Hong Kong or the
mainland, | feel that some people look down
upon me.

Since | am not a permanent resident of Hong
Kong and/or do not understand Cantonese, |
do not have many opportunities, such as part-
time work.

AHSCS

ASSCS
ASSIS

ASSIS

ASSIS

RSAFE

ASSIS

RSAFE

Interview

ILS

Interview

ILS

ASSIS

ASSIS

ASSCS

Interview

ASSCS
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Homesickness
and family (14)

Career
prospects (13)

119.

120.

121.

122.
123.

124.

125.
126.
127.

128.

129.

130.

131.

132.
133.

134.

135.

136.

When others do not respect my cultural values,
| feel rejected.

Because of my cultural background, | feel that |
have a lower status in this society.

Homesickness haunts me.

| miss the mainland China.

| felt very homesick when | first came to Hong
Kong.

Family (and/or boyfriend/girlfriend) and | are
separated into two places.

| miss my family.

| miss my friends in the mainland China.

Long separation with my girlfriend (or
boyfriend) into different places makes me feel
the stress of break-up.

| feel sad about my relatives and friends | was
leaving behind.

After coming to Hong Kong, my expectations
for the future have conflicted with those of my
family.

After coming to Hong Kong, | have developed

new values which my family do not understand.

Such misunderstandings bother me.
Family members have high expectations of my
study in Hong Kong.

| will study hard and not let my family down.

Studying in Hong Kong and leaving behind my
family, | feel guilty about not being able to take
care of them.

| feel guilty about my family paying a lot of
money for my study in Hong Kong.

| am worried about whether | can develop my
career in Hong Kong after graduation.

| am worried about whether | can develop my
career in the mainland China after graduation.

Interview

ASSIS

ASSIS

ASSIS

Interview
Interview

Interview
Interview

Interview

ASSIS

RSAFE

RSAFE

Interview,
Xie (2009)

ILS
ASSCS

Interview

ILS

ILS
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Accommodation

(8)

137.

138.

1309.

140.

141.

142.

143.

144,

145.

146.

147.

148.

149.
150.

| am worried about whether | can develop my
career abroad after graduation.

| am worried about my future to be: in the
mainland China, Hong Kong, or abroad.

| am worried about my future because | cannot
decide whether | should stay in Hong Kong, go
abroad, or go back to the Mainland after
graduation.

| am worried about my future because | cannot
decide whether to go on studying or find a job
after graduation.

| am worried about whether | can find a job in
Hong Kong after graduation.

| am worried about whether | can find a job in
the mainland China after graduation.

| am worried about whether the knowledge |
have gained in Hong Kong can be applied in
Hong Kong.

| am worried about whether the knowledge |
have gained in Hong Kong can be applied in
the mainland China.

| am worried about whether the knowledge |
have gained in Hong Kong can be applied
abroad.

| am worried about returning to the mainland
China to work after graduation.

| am worried about staying in Hong Kong to
work after graduation.

The surroundings of the lodgings.

Find right lodgings.

Find value-for-money lodgings.

ILS
ILS

ASSIS

Interview,
Li (2006),
Xie (2009)

Interview,
Kell & Vogl
(2012)

Interview,
Kell & Vogl
(2012)

Interview,
Cheung &
Yuen
(2016)

Interview,
Cheung &
Yuen
(2016)

Interview

Interview

Interview

Interview

Interview

Interview
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Finance (7)

Other life
stresses (10)

151.
152.

153.

154.
155.

156.

157.
158.

159.

160.

161.

162.

163.

164.
165.

Size of lodgings.

Rent for lodgings.

Distance between campus and lodgings.

Get along with your roommate.

Living conditions in Hong Kong are worse than
those in the mainland China, which is a stress
for me to adapt.

Studying in Hong Kong has brought me great
financial pressure.
My financial situation affects my studies.

My financial situation makes my life here very
difficult.

My parents paid me to study in Hong Kong,
which made me feel that | was their burden.

| am worried by the loss of financial support
before graduation.

Living expenses in Hong Kong.

Tuition fees for tertiary institutions in Hong
Kong.

| am annoyed because | live in an unfamiliar
environment.

Live independently.

To balance pursuing study and handling daily
affairs is stressful since | am alone in Hong
Kong.

Interview

Interview,
H1Z%—Eh
2E 2 (2015)

Interview,
Ao EIRC
# (2018)

Interview

Interview

Interview

ILS
ILS

Interview
ILS

Interview,
Kell & Vogl
(2012),
Cheung
(2013)

Interview,
Cheung
(2013)

Interview

Interview

Interview
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166.

167.

168.

1609.

170.

171.
172.

Owing to arduous studies, my quality of life has
declined.

Proper time management is a kind of pressure
for me.

In light of intensive learning, | am worried at
the prospect of impairing my health.

Loneliness makes me worry about my mental
health.

The weather in Hong Kong.

The air in Hong Kong.

Law and order, and personal safety in Hong
Kong.

Interview

Interview

Interview,
Chui &
Chan
(2017)

Interview,
Chui &
Chan
(2017)

Interview,
Xie (2009)

Interview

Interview
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Appendix 15: P ERHARAWE NHEIERASSMCUS), TRERA

ZN BB B AR RE B ATERN ) R P i RE BRI E B, FrE* N 4 D=
%, WM TRPE S DT — NRARIE S AR EIEAER Y ZEH X
77

1 2 3 5 9
BRAET] | WET | AET | RRIET A

HAsr &3, M TRDHY 6 DREIHEF— I RARIAE AR IR 22775
XELE T

1 2 3 4 5 9
ZAED | VWES | BEESD | RKED | RKES s

RIERERG: ARG TR

. BREERENIOENTE.
RIBENFEIRBFES

RZESIIR.

AHBEET, HEERIANABHIIK.
RRIEES AT EAFIHER LR EHE,
REERE. e, X ENERIES.
B EAREREIRER
HHFEELENE ERNNREREAEA,
FZRT A ETEEE RREEEN.

OO NO R W N -

HERER: AAETGENIE

10.  BIARMEFABIIFHRIE,

11. ATHENREAF LZEZSRE. IS a0iTit.
12. ZERBAITRBER.

13. S5FBEIHXGE.

4. FR. ShtiNS. SEHZHE ARIEXSSHREACHRE,

BiEER: AREBE

15. FKITAEEIE,

16. EFIBEIE,

17. HEEER BEFEEFIFEE LRREHE,
18. HRMEITEREMNEETIL.

19. BEEIE—ITRENZEIRKFEES.

20. BASHEIE,

21, BEERAHRTRIFBHR.

22. FIANRMEFBIIRAIEIE,

23. BEERRE. His. ItXHenETEIES.
24, FEHRBHEET AEERINNGBHIIXR, HEEEEN. .
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25. RAFMEERLEAE ZANNESXEABH, IRETE.

26. AAFRTAEEEEERRIBED

BiERER: AAEEENE

21, BMTBMBERE LA 5RE. Tia iR Hatitt.

28. ZE5BEMHXHE.

29. BR. ZWhYS. SEHIHE HEBERSIFREACHEE.

30. HHFEABEMREN.

FAES: FERRE

3. ATELFIHARRFZTERFZIFRB EEZHR.

32. HARNHBRKMEZFES.

B RARENTS. (. WEAER.

34. REANMFABNBERALR AREFSEETBEARULRFLZRFREE
7

35. #HFWE REBNEFUERAZTEES.

36. TEEWVE, BEDALINNES.

FIEN: UBESPONBEER

37.  UBAEZFOHERER.

38. 1RE S, Fla0/NEHE KA 2B (group discussion and presentation), 3
=,

39. U {EN (group project work),

XHEFR: HEA IR

40. AFZAIAMIXUER, REFAEFBHITHMBAE—K, SHAR,

41, BEANPBRXRARBIGBEREILRZEFRAMRFTRE, < TRE
R,

42, NEBHSMXUNARE ERREFEN,

43, HAATBINIMEYR, MmLIR. B9, SR R
BAR

44.  HHEHMAREMIAXAHNERN, AR,

45. BB AHA/ZEABAN T BRD.

XAERIABEEXUTHEN

46. BNEBRBRAEIXNTXANERARERZWATH N ERHHERD
it

47. BENAEBEBRREINTXAHTEAREFEZWHAN. BRE. BEMES
HER & .

48. ZBFIABTBNE B

49. MREMNFIMEFTE,

50. BN EIERIEIE.
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51, BRABRSETEDAEE, WEEFAM, BERRTSHMER, MR
E5FEXR, HEVEETELE BIKkAECBREE, BHEFIEE
1.

A HE): IR

52. HEEBBEBEAEAAC.

53. RIRBAEEBEIERED L,

54. LA, BERIFCHERMIFOE.

55. TEE#E, RIBPEALRZ.

56. TEESBBFFEFME,

*MRXEF: RESEEAZRX

57. HERBBRIMRLETERD.

58. EHRBEBARENSHRIBEN, FAERESEHEIMZTHAMAKIEZS.

59. FEFIWEAENBARNNETE,

60. FWREMAZETBEFNEFRETEE RIHMBMNOXRTIS—ROZE
PES

6l. AFRSNIERBANHIET.

* MR B FRAMRKEK

62. TEEB SN ANIIER.

63. EAIFZMNHER, BREGELATRREEER.
64. SHEBHAMEZEMRANZIVNESAS.

65. HEHBBRBRIOBREREDN.

66. HEEBHILNE FRRERKE.,

67. TEERBIXBEIHIALZT N,

68. SEHEBFAEMANZRSHERIEE.

69. EXNHMEMNBESKEIABR.

70. kFERE, BOMIENRNT .

1. BEXEHEFABR.

72. SINESZAEMANZRSEREEE.

* A ESE

73. HBTRHEZERBE AR A X, FERE LN EZERE.
74, HEBIENRER,FHEREIMWENR,

75.  FAYURIHI AL NE.

76. TEEFZERT, BRRERWETE.

7. BRB/EANHEZEZEIE,

78. HEHEIEER BB WHEM.

79. BREBELEEBANEERIL.

B BEIHKIELE
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80. EHAFZMXILER, HRBHREXMISHHSHHA LR,

8l. Y AARBERMOXMUMER, FHEREBIHWIEL.

82. EABARAMZE BEAZIFZEIN. NAEAERKEIMIFRER T
.

83. HEHEAREBAAERRMFAERIE, HEAFIRESYS WFEATE.

B B

84, FHEFNFLEREZENIK.

85. HMTEMINMXMUAER, BRESHEYEAZLFHRBESNMIINED.

86. HuBHELEBANHEITIEE.

87. ERB/BBELANKTANHSUETSERN, ITXLRR L MERRITEF
*.

KEFIE

88. TEEBIEB BARAIFAREREMIEENIRIK

89. RAMNEAEZTBHNFEIFBRSHE.

90. WEZRHES, FERAKE,

SR

91. BAEBHFEAMEEGT.

92. BSZIERIIE.

93. IHEEZWi.

9. SRAMHEB/ILPR)TFRAM.

95. FHHESRA

BNV ET R JHRA N

96. FWHEOEAETBEMFNMREEERTESE.

97. BHEOERETBMFNMREEERTEN.

98. FIEOLEAETBMFNMIRGEEERTWH,

Rivars: EMERRNANRIVEE

99. FIELEWEESENARIARIVAE.

100. FIBOBMAR BB EFREEEVENREAETE. HEIE. £2H
FRHEE.

101, FIBOEWVEEEATBRRIAIRWAE.

102. FIBOEVEEEEESNMNEAREARIVAE.

103. FIBOEN RIRESAET BRI TIE,

104, FABOLEAIARK - ERH. FEIE.

EEEA

105. EFTERREEAYEEES .

106. EHREIGEME.
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107. WIS EREEFMFERLE, ENEFTES.

108.

BRI RN

109.

&R ESE

SHF S

110.

REBFIGERHERRRANEFES.

111.

EENESRER.

112.

ERNSREE.

* AENEE T

113.

M AR

114.

REENFL ERNEERE THF.

115.

B AEE FIBOBROERER.

116.

BRNERERAEBR RGP M RE N,

117.

SR ENFESBIEBECRESFER.
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Appendix 16: Acculturative Stress Scale for Mainland Chinese Undergraduate Students
(ASSMCUS) Final Version

This section is to describe the stressful situations that you may encounter in your life and

study in Hong Kong. For the 4 dimensions marked with *, choose one of the 5 options in the

following table to represent how much stress you are facing or have faced:

For other dimensions, choose one of the 6 options in the following table to represent how

1 2 3 4 9
Not at all | To a small Stressful | Completely Not
stressful | extent stressful applicable
stressful

much stress you are facing or have faced:

1 2 3 4 5 9
Notat all | Toasmall | Somewhat | To a large Completely Not
stressful | extent stressful extent stressful applicable
stressful stressful

English Barrier: Limited English Proficiency

1. | feel stressed because it is hard for me to understand class discussions which are
conducted in English.

2. | feel stressed when English is used as a learning and teaching language in a
course.

3. | feel stressed when | write assignments in English.

4, In daily life, | feel stressed when | communicate or chat with others in English.

5. That I need to spend much time to overcome English barrier for catching up my
studies or managing my daily activities bothers me.

6. | feel stressed when English is the main language in classes, seminars, or social
occasions.

7. | feel stressed when | need to do presentation in English.

8. | feel stressed when my limited English vocabulary hinders me from conversing
well with others.

9.  That I do not know English slangs bothers me.

English Barrier: Limited Colloquial English

10. | feel stressed when others feel hard to understand my English during our
conversation.

11. | feel left out in class discussions, seminars or social occasions owing to the low
level of my English proficiency.

12.  That English barrier could give me competitive disadvantages bothers me.

13. | feel stressed when | participate in English social occasions.

14. | feel stressed when | need to speak my mind in English in classes, seminars, or

social occasions.

Cantonese Barrier: Limited Cantonese Proficiency

15. | feel stressed because | do not understand Cantonese.
16. | feel stressed to learn Cantonese.
17. That I need to spend much time to overcome Cantonese barrier for catching up my

studies or managing my daily activities bothers me.
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18. | feel stressed because it is hard for me to understand class discussions which are
conducted in Cantonese.

19. | feel stressed when Cantonese is a medium of instruction and of learning in a
course.

20. | feel stressed because | do not speak Cantonese.

21. That Cantonese barrier could give me competitive disadvantages bothers me.

22. | feel stressed when people find it difficult to understand my Cantonese during our
conversation.

23. | feel stressed when Cantonese is the main language in classes, seminars, or social
occasions.

24. Indaily life, | feel stressed when | communicate or chat with other people in
Cantonese.

25. | feel stressed when my limited Cantonese vocabulary hinders me from conversing
well with others.

26. | feel stressed because | do not know Cantonese slangs.

Cantonese Barrier: Limited Colloquial Cantonese

27.  Owing to my poor Cantonese, | feel left out when discussing in classes, seminars
or social occasions.

28. | feel stressed when | participate in Cantonese social occasions.

29. | feel stressed when | need to make a speech in Cantonese or express my thoughts
in Cantonese in classes, seminars, or social occasions.

30. | feel stressed when I need to do presentation in Cantonese.

Study Stress: Heavy Course Load

31. | feel stressed because | often have to study until late night, or through the night in
order to catch up on the progress of my studies,

32. | feel stressed because | spend a lot of time on my studies every day.

33. | feel stressed because | need to cope with intense academic learning, assignments,
tests and exams.

34. By comparison with my high-school classmates who are now pursuing
undergraduate studies in mainland China, | feel that studying in Hong Kong is
more demanding and stressful.

35. | feel stressed when | compare my academic performance with those of my fellow
classmates.

36. Performing well in my studies is a pressure on me.

Study Stress: Student-Centred Learning Approach

37. | feel stressed when | adapt to student-centred teaching, learning and assessment
approach in class.

38. | feel stressed when | adapt to the interactive learning approach in classroom, such
as group discussion, presentation, responses to teacher’s questions in class.

39. | feel stressed when I do group project work.

Cultural Difference: Mutual Cultural Misunderstanding

40. Because of my mainland Chinese cultural background, | feel that my social status
in Hong Kong is a bit lower, which makes me unhappy.
41. 1 am disturbed by the divergent views on mainland China-Hong Kong relations

and politics, the frequent debates and demonstrations.
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42. Unfamiliarity with Hong Kong’s society and culture makes feel stressed.

43. 1 will be unhappy when people do not understand my cultural values in the
mainland China and thus sneer at, despise, or hostile to me.

44. | feel frustrated when others do not understand my cultural values.

45. | feel stressed when people of Hong Kong have limited knowledge of mainland
China and/or mainland Chinese.

Cultural Difference: Identifying with Hong Kong’s Culture and Values

46. | feel stressed when | adapt to festivals under Hong Kong capitalism, which were
influenced by Western developed countries, such as Christmas and Easter.

47. | feel stressed when | adapt to the values of human rights, democracy, freedom and
the rule of law under Hong Kong capitalism, which were influenced by the
Western developed countries.

48. | feel stressed when I am required to identify with or even integrate into Hong
Kong’s culture.

49. | feel stressed when | adapt to fast learning and pace of life.

50. | feel stressed when I adapt to Hong Kong’s Cantonese intermixed with English.

51. Although I am currently studying in Hong Kong and away from mainland China
briefly, I feel stressed if | need to weaken ties with mainland China and develop
close ties with Hong Kong, such as working in Hong Kong after graduation, or
even permanently settling in Hong Kong.

Social Interaction: Loneliness

52. In Hong Kong, I don’t have any confidants.

53. | feel helpless because | am living alone in Hong Kong.

54. In Hong Kong, it is hard to find a close confidant | can confide in.

55. In Hong Kong, | do not have many friends.

56. In Hong Kong, | feel very lonely.

* Social Interaction: Hard to Make Friends with Hong Kong People

57. In Hong Kong, I do not have much social life.

58. | feel stressed when I interact with Hong Kong people, because | am always
isolated from their conversation.

59. | feel trapped in a small circle of mainland Chinese.

60. Itis difficult for me to integrate into the social circle of the local students in Hong
Kong, because my relationship with them is just acquaintance relationship in a
learning environment.

61. In Hong Kong, | feel stressed to participate in social activities of local people.

* Social Interaction: Limited Social Connectedness

62. In Hong Kong, | feel stressed to participate in social activities of mainland
Chinese.

63. Because of my mainland Chinese background, | feel that some people do not want
to contact or talk to me.

64. Opportunities for me to interact with mainland Chinese students in Hong Kong are
few.

65. In Hong Kong, | seldom have entertainment activities.

66. | feel tired of living in Hong Kong.

67. In Hong Kong, I do not have a new social network.

355



68. | feel stressed to interact with Hong Kong students.

69. | feel stressed to have a sense of belonging to my attending tertiary institution.
70.  After coming to Hong Kong, my social activities have decreased.

71. | feel stressed to have a sense of belonging to Hong Kong.

72. | feel stressed to interact with foreign students.

* Discrimination: Negative Attitudes

73.  As mainland Chinese students come from different regions of mainland China, |
feel that some of mainland Chinese students discriminate against me.

74. In restaurants/canteens, | feel discriminated against.

75. | feel stressed when people sneer at my mainland China cultural values.

76. In many cases, | feel that | was not treated fairly.

77. | feel that my classmates coming from mainland China are discriminated against.

78. Inshops, | feel discriminated against.

79. | feel that some people in Hong Kong are biased towards me.

Discrimination: Feeling Rejected

80. Because of my cultural background, | feel that | have a lower status in this society.

81. When others do not respect my cultural values, | feel rejected.

82. Because | am not a local student, | cannot get what | deserve. For example, |
cannot do part-time jobs outside campus.

83. Since | am not a permanent resident of Hong Kong and/or do not understand

Cantonese, | do not have many opportunities, such as part-time work.

Discrimination: Stereotypes

84. | feel that some classmates discriminate against me.

85. Owing to my mainland China cultural background, | feel that some people often
exclude me from participating in their activities.

86. | feel that some people in Hong Kong hate me.

87. | feel that some Hong Kong people have cultural stereotypes of mainland China

and treated me as if these prejudices are true.

Family Responsibilities

88.  Studying in Hong Kong and leaving behind my family, | feel guilty about not
being able to take care of them.

89. My family members have high expectations of my studies in Hong Kong.

90. | ought to study hard and do not let my family members be disappointed.

Homesickness

91. | feel sad for leaving my relatives and friends behind.

92. Homesickness bothers me.

93. I miss mainland China.

94. | feel stressed that family (and/or boyfriend/girlfriend) and | are separated into two
places.

95. I miss my family.

Career Prospects: Application of Knowledge

96.

| am worried about whether the knowledge 1 gained in Hong Kong can be applied
in Hong Kong.
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97. 1 am worried about whether the knowledge | gained in Hong Kong can be applied
abroad.
98. | am worried about whether the knowledge I gained in Hong Kong can be applied

on mainland China.

Career Prospects: Where to Develop One’s Career

99. | am worried about whether | can develop my career in mainland China after
graduation.

100. I am worried about my future because | cannot decide whether I should stay in
Hong Kong, go abroad, or go back to mainland China after graduation.

101. 1 am worried about whether | can develop my career in Hong Kong after
graduation.

102. | am worried about whether | can develop my career abroad after graduation.

103. | am worried about whether | can find a job in Hong Kong after graduation.

104. | am worried about my future to be: in mainland China, in Hong Kong, or abroad.

Accommodation

105. Distance between campus and lodgings bothers me.

106. Finding right lodgings bothers me.

107. My living conditions in Hong Kong are worse than those in mainland China,
which is stressful for me to adapt.

108. Size of lodgings bothers me.

109. Rent for lodgings bothers me.

Finance

110. Studying in Hong Kong has brought me great financial pressure.

111. Living expenses in Hong Kong bother me.

112.  Tuition fee of my attending tertiary institution bothers me.

* Life Stress

113. Living independently bothers me.

114. | feel stressed that arduous studies undermine my quality of life.
115. Loneliness makes me worry about my mental health.

116. Living in an unfamiliar environment bothers me.

117. I am worried that intense learning may impair my physical health.
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Appendix 17: English Barrier’s work-in-progress figures and tables

Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

Total raw variance in observations

Raw variance explained by measures
Raw variance explained by persons
Raw Variance explained by items

Raw unexplained variance (total)
Unexplned
Unexplned
Unexplned
Unexplned
Unexplned

STANDARDIZED RESIDUAL LOADINGS FOR ITEM (SORTED BY LOADING)

variance
variance
variance
variance
variance

in
in
in
in
in

1st
2nd
3rd
4th
5th

contrast
contrast
contrast
contrast
contrast

45.
28.
21.

100.0%
16.4%
11.9%

9.3%
7.5%

Empirical --
8 100.0%
8 62.9%
2 46.4%
5 16.5%
@ 37.1%
8 6.1%
0 4.4%
6 3.4%
3 2.8%
2.7%

[\

7.2%
Figure 1. Standardized residual variance of the initial English Barrier dimension

Modeled
100.0%
63.1%
46.6%
16.5%
36.9%

INFIT OUTFIT| ENTRY

|CON- |

| TRAST|LOADING|MEASURE

| .68
| .e4
| .59
| .30
| .27
| .24
| .17
I

|

|

-1.06

-1.49 1.

.68

MNSQ MNSQ |NUMBER ITE

|A 8 08
B 9 Q9
lc 707
D 12 Q12
|E 10 Qle
|F 3 03
|6 11 Q11

INFIT OUTFIT| ENTRY

| LOADING | MEASURE

-.55

MNSQ MNSQ |NUMBER
——————————————————— |

.82 .86
.27 .97
.33 .91
.27 1.@3
.78 1.00
.83 .96
.31 .96
.15 .85

.93
.14 1.10

.86
.94
.88

1.04

.97
.90
.95
.84
.94
.95

4
15
14

5
13
16

Figure 2. Standardized residual loadings for items in the first contrast of initial English
Barrier dimension
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STANDARDIZED RESIDUAL CONTRAST 1 PLOT

= N3-S =Z0M
.
W8]

O=Z2HO > o
i
.
M

COUNT :

initial English Barrier dimension

ITEM STATISTICS:

1

1

1

1

ITEM MEASURE

1111112 2 11
Figure 3. The principal component analysis plot of item loading for the first contrast of the

MISFIT ORDER

1

COUNT

s

M

|ENTRY  TOTAL
| NUMBER  SCORE

TOTAL
COUNT

MEASURE S.E. |MNSQ

MODEL| INFIT | OUTFIT |PT-MEASURE |EXACT MATCH| |

ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM |

|- . . oo . TR |

| 7 609 .14|1.26  2.4|1.12 8|A .88 .89 67.1 73.4| Q7 |

| 9 573 15| .92 -.7| .82 -1.2|B .89 89| 74.1 73.0| Q9 |
. -Z. . -1. d . . .

8 530 15| .78 -2.3| .77 -1.6 90 89| 82.4 73.7| Q8
e oo T oo e FRRE |
| MEAN  587.3 15| .98 -.2| .90 -.7]| | 74.5 73.4| |
| s.D. 15.6 00| .20 1.9| .15 1.1] | 6.2 .3 |

Figure 4. Item statistics, in misfit order, of the 3-item group 1 comprising items Q7 to Q9
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Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

-- Empirical -- Modeled

Total raw variance in observations = 11.1 100.0% 100.0%

Raw variance explained by measures = 8.1 73.0% 72.7%

Raw variance explained by persons = 7.4 66.8% 66.6%

Raw Variance explained by items = .7 B6.2% 6.2%

Raw unexplained variance (total) = 3.0 27.0% 100.0% 27.3%
Unexplned variance in 1st contrast = 1.7 15.7% 58.2%
Unexplned variance in 2nd contrast = 1.3 11.3% 41.7%
Unexplned variance in 3rd contrast = ) . 0% 1%

Unexplned variance in 4th contrast .0 . 0% .0%
Unexplned variance in 5th contrast .0 . 0% 0%

Figure 5. Standardized residual variance of the 3-item group 1 comprising items Q7 to Q9

SUMMARY OF CATEGORY STRUCTURE. Model="R"

| CATEGORY ~ OBSERVED|OBSVD SAMPLE|INFIT OUTFIT||STRUCTURE|CATEGORY |
| LABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ||CALIBRATN| MEASURE |

|--=mmmmm e fmmmmmmmmm e Fmmmmm - m - Hmmm e |
[ 1 1 153 20| -7.15 -6.98| .87 .76|| NONE |( -8.35)| 1
| 2 2 356 46| -3.51 -3.57| 1.e9 1.e7|| -7.25 | -4.e0 | 2
| 3 3 165 21| .15 .24| 1.2 .91]]| -.75 | .83 | 3
| 4 4 73 9| 2.98 2.92] .93 .90]|]| 2.42 | 4.01 | 4
| 5 5 22 3| 4.87 4.63] .85 .84|] 5.57 |( 6.70)| 5
|------m - e o TR — TR —— |
|MISSING 35 4| -1.07 | | | |

OBSERVED AVERAGE is mean of measures in category. It is not a parameter estimate.
Figure 6. Category structure of the 3-item group 1 comprising items Q7 to Q9

CATEGORY PROBABILITIES: MODES - Structure measures at intersections

P -—4------ +------ +------ +------ +------ +------ +------ +------ +-
R 1.9 + +
0 | 22 |
B | 222 222 |
A |1 22 22 |
B .8+1 2 2 5+
I | 1 2 2 5 |
L | 1 2 2 3333 4444 5 |
I | 1 2 2 3 3 4 4 5 |
T .6+ 12 2 3 3 4 4 5 +
Y | 12 23 3 4 45 |
5o+ £ £ £ £ +

0 | 21 32 43 54 |
F .4+ 21 3 2 43 5 4 +
| 2 1 3 2 4 3 5 4 |

R | 2 1 3 2 4 3 5 4 |
E | 2 1 3 2 4 3 5 4 |
S .2+2 1 3 2 4 3 5 44
P |2 1 3 ¥4 3 |
0 | 11 33 4 22 5 3 |
N | 11%*33 444 222 555 333 |
5 B +!ctﬂct****#*#*tﬂct****#*!lc!ic!lc!ict**#*#*!lc!ict****#*#*t*t*t**#*#*t*t+
E -4------ +------ +------ +------ +------ +------ +------ +------ +-
-9 -7 -5 -3 -1 1 3 5 7

PERSON [MINUS] ITEM MEASURE
Figure 7. Category probability curves of the 3-item group 1 comprising items Q7 to Q9
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DIF class specification is: DIF=@GENDER

| PERSON DIF DIF PERSON DIF DIF DIF JOINT Welch MantelHanzl ITEM |
| CLASS MEASURE S.E. CLASS MEASURE S.E. CONTRAST S.E. t d.f. Prob. Prob. Size Number Name |

| F .40 A7 M .09 .28 .31 .33 .94 129 .3509 .3171 .01 7 Q7 |
| F -.13 A7 M .57 .30 -.70 .35 -2.02 114 .0453 .0250 -.44 8 Q8 |
| F -.26 A7 M -.64 .30 .37 .35 1.08 109 .2846 .4319 .28 9 Q9 |

Figure 8. Gender DIF of the 3-item group 1 comprising items Q7 to Q9

DIF class specification is: DIF=@GENDER

| PERSON DIF DIF PERSON DIF DIF DIF JOINT Welch MantelHanzl ITEM |
| CLASS MEASURE S.E. CLASS MEASURE S.E. CONTRAST S.E. t d.f. Prob. Prob. Size Number Name |

| F .38 .18 M .47 .30 -.09 .35 -.24 125 .8073 .8658 -.27 7 Q7 |
| F -.38 .18 M -.48 .33 .10 .37 .26 184 .7965 .8658 .27 9 Q9 |

Figure 9. Gender DIF of the 2-item group 1 comprising items Q7 and Q9

SUMMARY OF 228 MEASURED (NON-EXTREME) PERSON

| TOTAL MODEL INFIT QUTFIT |
| SCORE COUNT MEASURE  ERROR MNSQ ZSTD  MNSQ  ZSTD |
|- |
| MEAN 4.7 1.9 -2.13 2.07 .79 -.5 .79 -.5 |
| s.p. 1.5 .3 3.77 .91 1.59 1.2 1.59 1.2 |
| max. 9.0 2.0 6.54 4.46 9.90 4.1  9.90 4.1 |
| MIN. 2.0 1.0 -8.17 1.31 .00 -1.6 .00 -1.6 |

| REAL RMSE  2.65 TRUE SD  2.67 SEPARATION 1.01 PERSON RELIABILITY .50 |
|MODEL RMSE  2.26 TRUE SD  3.01 SEPARATION 1.33 PERSON RELIABILITY .64 |
| S.E. OF PERSON MEAN = .25 |

MAXIMUM EXTREME SCORE: 4 PERSON
MINIMUM EXTREME SCORE: 42 PERSON

Figure 10. Person separation and reliability of the 2-item group 1 comprising items Q7 and

Q9
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ITEM STATISTICS:

MISFIT ORDER

|ENTRY  TOTAL
|NUMBER  SCORE
| 3 806
| 17 531
| 6 626
| 10 612
| 16 640
| 1 720
| 12 774
| 2 674
| 11 590
| MEAN  663.7
| s.D. 83.9

TOTAL MODEL|  INFIT | OUTFIT |PT-MEASURE |EXACT MATCH|

COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%|
e oo oo o oo FRR |

266 -1.58 .10]1.22  2.5]|1.23  2.4|A .75 .81 45.0 56.0|

261 1.34 .11|1.14  1.6| .98 -.2|B .78 .77| 67.3 63.1]

273 .42 .11]1.08 .9|1.05 .6|C .79 .79] 62.5 62.7]

274 .61 .11]1.02 .3|1.07 .8|D .78 .79] 67.9 62.7|

263 .11 .10|1.06 .7| .98 -.2|E .82 .80| 67.2 61.7|

274 -.54 .10|1.01 .1|1.02 .3|d .79 .81| 63.8 59.3|

271 -1.11 .10| .92 -.9] .95 -.6|c .88 .81| 65.5 56.9]|

273 -.09 .1e] .99 -1.2| .89 -1.2|b .83 .80| 68.2 61.4]

273 .84 J11] .73 -3.2| .72 -3.1]a .85 .78| 71.5 62.9]|

e oo oo o oo

269.8 .00 .10|1.01 1] .99 -1 | 64.3 60.7

4.8 .89 .00| .14 1.6] .13 1.4] | 7.3 2.6

Figure 11. Item statistics, in misfit order, of the 9-item group 2 comprising items Q1 to Q3,
Q6, Q10 to Q12,Q16, and Q17

Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

Total raw variance in observations
Raw variance explained by measures

Raw variance explained by persons

Raw Variance explained by items
Raw unexplained variance (total)

Unexplned
Unexplned
Unexplned
Unexplned
Unexplned

variance
variance
variance
variance
variance

1st
2nd
3rd
4th
5th

in
in
in
in
in

contrast
contrast
contrast
contrast
contrast =

-- Empirical -- Modeled
26.6 100.0% 100.0%
17.6 66.2% 66.6%
12.8 48.3% 48.6%
4.8 17.9% 18.0%
9.9 33.8% 100.0% 33.4%
1.8 6.9% 20.4%
1.5 5.8% 17.0%
1.2 4.7% 13.9%
1.1 4.0% 11.9%
1.0 3.6% 10.6%

Figure 12. Standardized residual variance of the 9-item group 2 comprising items Q1 to Q3,
Q6, Q10 to Q12,Q16, and Q17

ITEM STATISTICS:

|ENTRY  TOTAL
|NUMBER  SCORE
| 3 806
| 10 612
| 1 720
| 17 531
| 6 626
| 12 774
| 2 674
| 16 640
| 11 590
| MEAN  663.7
| s.D. 83.9

CORRELATION ORDER

TOTAL MODEL|  INFIT | OUTFIT |PTBISERL-AL|EXACT MATCH| |

COUNT MEASURE S.E. |MNSQ 7ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM |
e S R S O o ERE—— |
266 -1.58 .181.22  2.5|1.23 2.4 .75 .82| 45.80 56.9| Q3 |

274 .61 .11]1.02 .3|1.07 .8| .78 .8@| 67.9 62.7| Qie |

274 -.54 .1e|1.01 .1]1.02 .3 .79 .81] 63.8 59.3] Q1 |

261 1.34 .11)1.14  1.6| .98 -.2| .79 .78| 67.3 63.1]| Q17 |

273 .42 .11]1.08 .9|1.05 .6| .80 .80| 62.5 62.7] Q6 |

271 -1.11 .18] .92 -.9| .95 -.6| .80 .81| 65.5 56.9| Q12 |

273 -.89 .1e| .99 -1.2| .89 -1.2| .83 .81| 68.2 61.4] Q2 |

263 .11 .10|1.06 .7] .98 -.2| .84 .80| 67.2 61.7]| Q16 |

273 .84 A1 .73 -3.2| .72 -3.1| .87 .79| 71.5 62.9]| Qi1 |
e S R S O o ERE—— |
269.8 .00 10|1.01 L1 .99 -1 | 64.3 60.7] |

4.8 .89 ee| .14 1.6| .13 1.4| | 7.3 2.6] |

Figure 13. Item statistics, in point-biserial correlation order, of the 9-item group 2 comprising
items Q1 to Q3, Q6, Q10 to Q12, Q16, and Q17
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SUMMARY OF CATEGORY STRUCTURE. Model="R"

| CATEGORY ~ OBSERVED|OBSVD SAMPLE|INFIT OUTFIT||STRUCTURE|CATEGORY |
| LABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ||CALIBRATN| MEASURE |

|--mmmmm e fmmmmm e fmmmmm - mmm - Hmmmmm
| 1 1 420 17| -4.19 -4.09| .96 .94|| NONE [( -5.10)| 1
| 2 2 982 40| -2.10 -2.1@0| .89 .84|| -3.97 | -2.37 | 2
| 3 3 627 26| -.14 -.25| .96  .96|| -.74 | 30 | 3
| 4 4 287 12| 1.42 1.45| 1.11 1.13|| 1.41 | 2.39 | 4
| 5 5 112 5| 2.67 2.98] 1.38 1.43]]| 3.30 |( 4.50)| 5
|--mmmmm e fmmmmm e fmmmmm - mmm - Hmmmmm
|[MISSING 32 1| -2.81 | || | |

OBSERVED AVERAGE is mean of

measures in category. It is not a parameter estimate.

Figure 14. Category structure of the 9-item group 2 comprising items Q1 to Q3, Q6, Q10 to

Q12,Q16,and Q17

CATEGORY PROBABILITIES: MODES - Structure measures at intersections
P —4-------—- - - - - - +-
R 1.0 + +
0 | 5]
B [1 555 |
A | 11 55 |
B .8 + 1 55 +
I | 11 5 |
L | 1 222222 5 |
I | 1 22 2 5 |
T .6+ 1 2 22 33 5 +
Y | 122 2 333 33 44444 5 |

.5+ * 23 33 44 445 +

0 | 21 32 * 54 |
F .4+ 2 1 3 2 4 3 5 4 +

| 2 1 3 2 4 3 5 4 |
R | 2 1 3 22 4 3 5 44 |
E | 22 1 33 2 4 355 4 |
S .2+ 2 1 3 * 53 44 +
p | 22 *3 44 2 5 33 44 |
0 |2 33 111 44 22 55 33 444 |
N | 3333 11%*44 5*%22 333 4|
S B _|_=i==i=*=i=*#:Ht**#*:ic*#*#*#**#*#55*#*#**#*#11111*#*#***#*#**#*#*#*#**_l_
E —------— - +--------- +----———-- +--------- +----———-- +--------- +-

-6 -4 -2 0 2 4 6

PERSON [MINUS] ITEM MEASURE

Figure 15. Category probability curves of the 9-item group 2 comprising items Q1 to Q3, Q6,
Q10 to Q12, Q16, and Q17
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DIF class specification is: DIF=@GENDER

| PERSON DIF DIF PERSON DIF

DIF DIF JOINT

| CLASS MEASURE S.E. CLASS MEASURE S.E. CONTRAST S.E.

| F -.45 .12 M -.76
| F -.220 12 M e
| F -1.61 .11 M -1.50
| F 33 .12 M .69
| F 73 .12 M .27
| F 87 .12 M .74
| F -1.08 .11 M -1.18
| F 13 .12 M .06
| F 1.34 .13 M 1.40

20 .31 23
20 -.53 24
20 -.11 23
21 -.36 24
20 .46 24
21 .14 24
19 .10 23
20 .07 24
22 -.06 26

Welch MantelHanzl ITEM
t d.f. Prob. Prob. Size Number Na
35 156 .1788 .3560 37 101
26 154 .0250 .0911 -.13 2 Q2
5@ 150 .6211 .6169 -.18 3 Q3
5@ 154 .1347 .1069 -.87 6 Q6
.93 157 .0548 .1224 .55 10 Qle
.56 156 .5779 .4883 .26 11 Q11
.43 155 .6697 .8021 .03 12 Q12
.31 154 .7542 .5855 .05 16 Q16
.24 150 .8183 .9493 -.75 17 Q17

Figure 16. Gender DIF of the 9-item group 2 comprising items Q1 to Q3, Q6, Q10 to Q12,

Q16, and Q17

SUMMARY OF 268 MEASURED (NON-EXTREME) PERSON

| TOTAL

| SCORE COUNT
| MEAN 21.8 8.9
| s.D. 7.1 .4
| mMAX. 44.0 9.0
| MIN. 9.0 7.0

| REAL RMSE .67 TRUE SD
|MODEL RMSE .59 TRUE SD
| S.E. OF PERSON MEAN = .13

MODEL
MEASURE ERROR

-1.33 .58
2.13 11
5.70 1.9

-6.36 .49

2.03 SEPARATION
2.05 SEPARATION

MNSQ ZSTD MNSQ  ZSTD |

1.008 -.2 .98 -.
.78 1.5 .78 1
5.94 5.6 6.04 5.
.16 -2.6 .14 -2.

3.03 PERSON RELIABILITY .90 |
3.45 PERSON RELIABILITY .92 |
I

MAXIMUM EXTREME SCORE:
MINIMUM EXTREME SCORE:

2 PERSON
4 PERSON

SUMMARY OF 9 MEASURED (NON-EXTREME) TTEM

| TOTAL

| SCORE COUNT
| MEAN 663.7 269.8
| s.D. 83.9 4.8
| max. 806.0 274.0
| MIN. 531.0 261.0

| REAL RMSE .11 TRUE SD
|MODEL RMSE .10 TRUE SD
| S.E. OF ITEM MEAN = .31

.00 .10
.89 .00
1.34 A1
-1.58 .18

.88 SEPARATION
.88 SEPARATION

MNSQ ZSTD MNSQ  ZSTD |

1.01 .1 .99 -
.14 1.6 .13 1.
1.22 2.5 1.23 2.
.73 -3.2 .72 -3.

8.23 ITEM RELIABILITY .99 |
8.48 ITEM  RELIABILITY .99 |
I

Figure 17. Separations and reliabilities of the 9-item group 2 comprising items Q1 to Q3, Q6,

Q10 to Q12, Q16, and Q17
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PERSON - MAP - ITEM - Expected score zones (Rasch-half-point thresholds)
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Figure 18. Person-item map: Expected score zones (Rasch-half-point thresholds), of the 9-

item group 2 comprising items Q1 to Q3, Q6, Q10 to Q12, Q16, and Q17
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ITEM ITEM Correlation

2 10 -0.3168
3 1l  -0.3165
1 11 -0.3008
3 11 -0.2776
6 10 -0.2398
12 s -0.2311
12 17 -0.2221
1 le  -0.2207
3 17 -0.2065
2 17 -0.189
6 12 -0.1837
3 10 -0.1816
6 11 -0.1791
2 12 -0.1788
2 11 -0.1747
1 17 -0.1742
10 17 -0.1734
1 3 -0.1526
1 10 -0.1338
6 1l  -0.1189
2 lse -0.1121
1 12 -0.1087
1 6 -0.1064
L7 17 -0.0971
10 1l -0.0743
11 12 -0.0708
10 12 -0.0686
2 3 -0.0601
3 6 -0.0526
2 6 -0.0505
11 17 -0.0173
3 12 -0.0033
11 la 0.0017
1 2 0.1263
16 17 0.1814
10 11 0.263

Figure 19. Correlations of residuals for each item pair of the 9-item group 2 comprising
items Q1 to Q3, Q6, Q10 to Q12, Q16, and Q17

EXPECTED SCORE: MEAN (Rasch-score-point threshold, ":" indicates Rasch-half-point threshold) (ILLUSTRATED BY AN OBSERVED CATEGORY)
-7 -5 -3 -1 1 3 5 7

|------- oo o oo oo oo oo | NUM  ITEM
1 1 2 3 4 5 5 17 Q17

| |

1 1 2 3 4 5 5 11 Q11

1 1 2 3 4 5 5 10 Qle

1 1 2 3 4 5 5 6 Q6

1 1 2 3 4 5 5 16 Q16

1 1 2 3 4 5 5 2 Q2

| |

1 1 2 3 4 5 5 1 Q0

| |

11 2 3 4 5 5 12 Q12

| |

1 2 3 4 5 5 3 03
|-=----- Hmmmmm- Hommmm- Hmmmmm - Hmmmmm - Hommmme- R | NUM  ITEM
7 5 3 -1 1 3 5 7

1112 2111111
4 41 62 4 76 201281584 323234696476546222 1 2 PERSON
T S M S T
10 20 30 50 60 70 8@ 90 99 PERCENTILE

Figure 20. Construct keymap of the 9-item group 2 comprising items Q1 to Q3, Q6, Q10 to

Q12, Q16, and Q17
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<moreX |<rare>

& +
I
I
I
] +
I
I
4 +
I
I
I
3 T+
-
# |
S
2 &+
#% T
AR
H#1 Q17
1 ## +s
### 5| Qi1
## | 0o Q6
SRR
0 # +M Qls Q2
L33 2
# | @
gHEF
-1 JHi#F  +s Q12
M|
B | Q3
#REEER T
-2 CRERREEER 4+
-
HEERREHER
L33 2
-3 .+
BEE
e s
I
-4 o+
S
I
F |
-3 +
-
R T
I
-6 .+
= N
I
I
-7 F O+
<less>|<frequ>
EACH "#" IS 3. EACH "." IS 1 TO 2

Figure 21. Person-item map of the 9-item group 2 comprising items Q1 to Q3, Q6, Q10 to
Q12,Q16, and Q17
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ITEM STATISTICS:

MISFIT ORDER

| ENTRY
| NUMBER

TOTAL
SCORE

653.8
66.0

TOTAL

MODEL| INFIT | OUTFIT

COUNT MEASURE S.E. |MNSQ
[ = m oo ommmmmmmo - oo R FRE—— |

257 .54
261 1.26
260 -.28
274 -1.14
270 -.38
264.4 .00
6.5 .82

ZSTD|MNSQ

ZSTD| CORR.

|PT-MEASURE | EXACT MATCH|

EXP.| OBS% EXP%| ITEM |

.12)1.11  1.2|1.11  1.2|A .87 .87| 64.2 66.9] Q5 |
.13|1.e4  .5|1.06  .6|B .84 .85| 66.8 67.4] Q13 |
.12| .99  .e|1.ee  .e|C .88 .88| 65.8 66.3] Q15 |
.12| .90 -1.2| .90 -1.2|b .89 .88| 67.2 65.0| Q4 |
.12| .89 -1.2| .87 -1.5|a .89 .88| 71.9 66.2| Q14 |
J12] .99 -.2| .99 -.2] | 67.0 66.3|

00| .08  .9| .09 1.0] | 2.7 .g|

Figure 22. Item statistics, in misfit order, of the 5-item group 3 comprising items Q4, QS5, and
Q13to Q15

Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)
-- Empirical --
20.0 100.0%

Total raw variance in observations

Raw variance explained by measures
Raw wvariance explained by persons

Raw Variance explained by items
Raw unexplained variance (total)

Unexplned
Unexplned
Unexplned
Unexplned
Unexplned

variance
variance
variance
variance
variance

in
in
in
in
in

1st contrast
2nd contrast
3rd contrast
4th contrast
5th contrast

15.0
13.

2
.8
.9
.6
.3

2
e

*

R R R

.0

75.1%

66.0%
9.0%

24.9% 100.0%
7.8% 31.3%
6.2% 25.0%
5.8% 23.2%
5.1% 20.3%

.0% 2%

Modeled
100.0%

74.7%
65.7%

9.0%
25.3%

Figure 23. Standardized residual variance of the 5-item group 3 comprising items Q4, QS,

and Q13 to Q15

ITEM STATISTICS:

CORRELATION

ORDER

|ENTRY
| NUMBER

| MEAN
| s.D.

TOTAL
SCORE

653.8
66.0

TOTAL

MODEL| INFIT | OUTFIT

COUNT MEASURE S.E. |MNSQ

ZSTD|MNSQ

ZSTD| CORR.

|PTBISERL-AL | EXACT

MATCH|

EXP.| OBS% EXP%| ITEM |

.13]|1.04 .5]1.06 .6| .84 .86| 66.8 67.4| Q13 |
.12| .89 -1.2] .87 -1.5| .87 .86| 71.9 66.2]| Q14 |
.1201.11 1.2]1.11  1.2| .87 .87| 64.2 66.9] Q5 |
.12| .90 -1.2| .90 -1.2| .87 .87| 67.2 65.8| Q4
.12| .99 .0|1.00 .0| .90 .88| 65.0 66.3| Q15 |
.12] .99 -.2] .99 -.2| | 67.0 66.3]

.00| .e8 .9 .09 1.0] | 2.7 .8

Figure 24. Item statistics, in point-biserial correlation order, of the 5-item group 3 comprising
items Q4, Q5, and Q13 to Q15
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SUMMARY OF CATEGORY STRUCTURE. Model="R"

| CATEGORY  OBSERVED|OBSVD SAMPLE|INFIT QUTFIT||STRUCTURE|CATEGORY |
|LABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ||CALIBRATN| MEASURE|

|---— - oo o T R —— TR ——— |
| 1 1 250 19| -5.51 -5.5@| .99  .98||] NONE |( -6.41)| 1
| 2 2 505 38| -2.99 -2.99| .94 .96|| -5.3@ | -3.19 | 2
| 3 3 324 25| -.e6 -.04| .98 .98|| -1.06 | .36 | 3
| 4 4 178 13| 2.44 2.37| .98 .99]|]| 1.81 | 3.20 | 4
| 5 5 65 5| 4.02 4.14| 1.12 1.11]| 4.55 |( 5.70)| 5
|--mmm - oo o E B — T T —— |
|[MISSING 35 3| -3.85 | || | |

OBSERVED AVERAGE

Ql5

< 4 HmFHmM>moO =D

m o

muww=Z 0O T uwhm=3>x

1.9

is mean of measures in category. It is not a parameter estimate.
Figure 25. Category structure of the 5-item group 3 comprising items Q4, Q5, and Q13 to

CATEGORY PROBABILITIES: MODES - Structure measures at intersections

- - - - - - - +-
+ +
I I
I 55]
|1 55 |
+1 22222 5 +
| 1 2 22 5 |
| 1 2 2 5 |
| 1 2 2 333333 44444 5 |
+ 1 2 2 3 3 4 4 5 +
| 12 23 3 4 45 |
+ * 23 34 * +
| 21 32 43 54 |
+ 2 1 3 2 43 5 4 +
| 2 1 3 2 4 3 5 4 |
| 2 1 3 2 4 3 5 4 |
| 2 1 33 2 4 3 5 4 |
+ 2 1 3 24 35 4 +
|2 11 3 42 53 4 |
| ¥ 44 22 55 33 444
| 3333 1111 444 22%55 333 |
+tt#ttt#tt#tt##tt#tt##tt#tt#ttt#tt#tlt#tt#tt##tt#tt##tt#tt+
- - - - - - - +-
-7 -5 -3 -1 1 3 5 7

PERSON [MINUS] ITEM MEASURE

Figure 26. Category probability curves of the 5-item group 3 comprising items Q4, QS5, and
Q13 to Q15
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DIF class specification is: DIF=@GENDER

| PERSON DIF DIF
| CLASS MEASURE S.E.

PERSON  DIF

| F -1.06 .13 M -1.38
| F .54 .14 M .54
| F 1.28 15 M 1.20
| F -4 14 M -.28
| F -.35 14 M -.08

CLASS MEASURE S.E.

DIF DIF JOINT
CONTRAST S.E.

.24 .33 .27
.24 .00 .28
.24 .08 .28
.24 -.13 .27
.24 -.27 .28

Welch
t d.f. Prob.

.21 144 .2287 .
.00 143 1.000 .
.29 145 .7744 .
.48 143 .6337 .
.98 141 .3286 .

MantelHanzl ITEM |

Prob. Size Number Name |
1851 .82 4 04 |
7547 .05 5 Q5 |
4479 -.18 13 Q13 |
300 .18 14 Q14 |
4170 -.37 15 Q15 |

Figure 27. Gender DIF of the 5-item group 3 comprising items Q4, Q5, and Q13 to Q15

SUMMARY OF 256 MEASURED (NON-EXTREME) PERSON

| TOTAL

| SCORE COUNT
| MEAN 12.2 4.9
| s.D. 4.6 .5
| MAX. 23.0 5.0
| MIN. 3.0 2.0
| REAL RMSE  1.82 TRUE SD
|MODEL RMSE ~ .9@ TRUE SD

| S.E. OF PERSON MEAN = .19

MODEL

MEASURE ERROR
-1.61 .89
3.03 .14
5.17 1.57
-6.88 .75

2.85 SEPARATION
2.89 SEPARATION

MAXIMUM EXTREME SCORE:
MINIMUM EXTREME SCORE:

3 PERSON
15 PERSON

SUMMARY OF 5 MEASURED (NON-EXTREME) ITEM

| TOTAL

| SCORE COUNT
| MEAN 653.8 264.4
| s.D. 66.0 6.5
| MAX. 751.0 274.0
| MIN. 561.0 257.0
| REAL RMSE .12 TRUE SD
|[MODEL RMSE .12 TRUE SD

| S.E. OF ITEM MEAN = .41

MODEL

MEASURE ERROR
.08 .12

.82 .00
1.26 .13
-1.14 .12

.81 SEPARATION
.81 SEPARATION

INFIT OUTFIT |
MNSQ ZSTD MNSQ ZSTD |
.97 -1 .98 -.1 |
.78 1.2 .82 1.2 |
5.5 3.3 5,02 3.3 |
.03 -1.9 .3 -1.9 |
2.80 PERSON RELIABILITY .89 |
3.20 PERSON RELIABILITY .91 |
I
INFIT OUTFIT |
MNSQ ZSTD MNSQ  ZSTD |
.99  -.2 .99 -.2 |
.08 .9 .09 1.0 |
1.11 1.2 1.11 1.2 |
.89 -1.2 .87 -1.5 |
6.62 ITEM RELIABILITY .98
6.72 ITEM RELIABILITY

I
.98 |
I

Figure 28. Separations and reliabilities of the 5-item group 3 comprising items Q4, QS5, and

Q13 to Q15
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PERSON - MAP - ITEM - Expected score zones (Rasch-half-point thresholds)
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Figure 29. Person-item map: Expected score zones (Rasch-half-point thresholds), of the 5-

item group 3 comprising items Q4, QS5, and Q13 to Q15

371



ITEM ITEM Correlation

4 15 -0.3786
5 13  -0.3658
5 14  -0.3056
4 14 -0.2945
5 15 -0.2865
4 13 -0.249
13 15 -0.1806
13 14 -0.1779
14 15  -0.1565
4 5 -0.0838

Figure 30. Correlations of residuals for each item pair of the 5-item group 3 comprising

items Q4, Q5, and Q13 to Q15

EXPECTED SCORE: MEAN (Rasch-score-point threshold, ":" indicates Rasch-half-point threshold) (ILLUSTRATED BY AN OBSERVED CATEGORY)
-8 -6 -4 -2 2] 2 4 6 8
|------ oo oo oo e oo - oo | NUM  ITEM
1 1 2 : 3 : 4 5 5 13 Q13
| |
1 1 2 3 : 4 5 5 5 Q5
| |
1 1 2 3 4 5 5 15 Q15
1 1 2 3 4 5 5 14 Q14
| |
11 2 3 4 : 5 5 4 Q4
|------ o - o e omm o ommm - o | NUM  TITEM
-8 -6 -4 -2 2] 2 4 6 8
1 1 12 2 3 1 1112 11 1
221 21 11110 14 24 9352242902761 33 1 2 PERSON
S M S T
4] 10 20 30 40 50 60 70 80 90 99 PERCENTILE

Figure 31. Construct keymap of the 5-item group 3 comprising items Q4, QS5, and Q13 to

Q15
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Figure 32. Person-item map of the 5-item group 3 comprising items Q4, Q5, and Q13 to Q15
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Appendix 18: Cantonese Barrier’s work-in-progress figures and tables

Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

-- Empirical -- Modeled

Total raw variance in observations = 71.5 100.0% 100.0%

Raw variance explained by measures = 51.5 72.0% 71.4%

Raw variance explained by persons = 41.5 53.0% 57.5%

Raw Variance explained by items = 10.0 14.0% 13.9%

Raw unexplained variance (total) = 20.0 28.0% 100.0%  28.6%
Unexplned variance in 1st contrast = 2.7 3.7% 13.4%
Unexplned variance in 2nd contrast = 2.0 2.8% 10.1%
Unexplned variance in 3rd contrast = 1.8 2.5% 8.9%

Figure 1. Standardized residual variance of the initial Cantonese Barrier dimension

STANDARDIZED RESIDUAL LOADINGS FOR ITEM (SORTED BY LOADING)

|con- | | INFIT QUTFIT| ENTRY | | | INFIT QUTFIT| ENTRY |
| TRAST|LOADING|MEASURE MNSQ MNSQ |NUMBER ITE | |LOADING|MEASURE MNSQ MNSQ |NUMBER ITE |
[------ tmmmmm o o o | |------- o m - Hmmmm - |
| 1 | .59 | 1.21 1.21 1.04 |[A 28 Q28 | | -.55 | -.99 .71 .63 |a 24 Q24 |
| 1 | .56 | .63 1.05 .94 |B 29Q2 | | -.51 | -.59 .93 1.12 |b 25 Q25

| 1 | .52 ] 2.79 1.97 4.88 |[C 27 Q27 | | -.49 | -1.42 .89 .81 |c 22 Q22 |
| 1 | .44 | .32 2.713.94 |[D 30Q30 | | -.48 | -.59 .60 .60 |d 34 Q34 |
| 1 | .24 | .241.021.23 |[E 18 Q18 | | -.33 | -.58 .59 .65 |e 32 Q32 |
| 1 | .17 | .68 .99 .93 |F 19 Q19 | | -.28 | -.35 .77 .76 |[f 23 Q23 |
| 1 | .13 ] .10 .87 .80 |6 31Q31 | | -.26 | -.12 1.12 1.06 |g 35 Q35 |
| 1 | .e7 | .19 1.06 .94 |H 36 Q36 | | -.24 | -.28 .58 .61 |h 33 Q33

| | | | | | -.18 | -.15 .67 .71 |i 20 Q20 |
| | | | | | -.15 | .20 .82 .73 |j 37 Q37 |
| | | | | | -.15 | -.82 .91 .91 |3 21 Q21 |
| | | | | | -.14 | -.45 .66 .63 |I 26 Q26 |

Figure 2. Standardized residual loadings for items in the first contrast of initial Cantonese
Barrier dimension
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Figure 3. The principal component analysis plot of item loading for the first contrast of the
initial Cantonese Barrier dimension

Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

Total raw variance in observations
Raw variance explained by measures
Raw variance explained by persons
Raw Variance explained by items
Raw unexplained variance (total)
in 1st contrast

Unexplned variance
Unexplned variance
Unexplned variance
Unexplned variance
Unexplned variance

in
in
in
in

2nd
Ird
4th
5th

contrast
contrast
contrast
contrast

1@

[l A =N e B s 3]

-- Empirical --
.8 100.0%
.8 63.0%
.0 46.6%
.8 16.4%
.8 37.0% 100.0%
.1 19.8% 53.6%
.2 11.0% 29.7%
.6 5.9% 15.9%
.0 .3% 7%
.0 .0% 1%

Modeled

100.0%
62.9%
46. 5%
16.4%
37.1%

Figure 4. Standardized residual variance of the 4-item group 1 subdimension comprising

items Q27 to Q30
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STANDARDIZED RESIDUAL LOADINGS FOR ITEM (SORTED BY LOADING)

|con- | | INFIT OUTFIT| ENTRY | | | INFIT OUTFIT| ENTRY |
| TRAST|LOADING|MEASURE MNSQ MNSQ |NUMBER ITE | |LOADING|MEASURE MNSQ MNSQ |NUMBER ITE |
|------ RR— Hommmm oo oo | |------- Hom e oo |
| 1 | .87 | -.93 1.61 1.50 |A 30 Q30 | | -.81 | -.87 .65 .63 |a 28 Q28 |
| 1 | .26 | 1.57 1.03 1.13 |B 27 Q27 | | -.81 | -.58 .71 .69 |b 29 Q29 |

Figure 5. Standardized residual loadings for items in the 4-item group 1 subdimension
comprising items Q27 to Q30
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Figure 6. The principal component analysis plot of item loading for the 4-item group 1
subdimension comprising items Q27 to Q30
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ITEM STATISTICS: MISFIT ORDER

|ENTRY  TOTAL TOTAL
[NUMBER SCORE COUNT MEASURE

| MEAN  479.0 247.0 .00

MODEL|  INFIT

S.E. |MNSQ

| OuTFIT

ZSTD|MNSQ

ZSTD|CORR. EXP.| OBS%
[ = - Hommmmmm - Hommmm - Hmmmmmm - Hmmmmmm - mmmm - |

| PT-MEASURE |EXACT MATCH| |

EXP%| ITEM |

.15[1.07  .6]1.18 1.2|A .78 .80| 57.3 67.9| Q27 |
12| .73 -2.5| .78 -1.8|a .92 .90| 53.3 53.4| Q30 |
[ = - Hommmmmm - Hommmm - Hmmmmmm - Hmmmmmm - mmmm - |
14| .90 -1.0] .98 -.3| | 55.3 60.6| |
01| .17 1.6] .20 1.5| | 2.0 7.2] |

| s.0. 6.0 20.0 1.81

Figure 7. Item statistics, in misfit order, of the 2-item group 1A comprising items Q27 and

Q30

Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

Total raw variance in observations
Raw variance explained by measures
Raw variance explained by persons
Raw Variance explained by items

Raw unexplained variance (total)

Unexplned wvariance in
Unexplned variance in
Unexplned wvariance in
Unexplned variance in
Unexplned variance in

1st contrast
2nd contrast
3rd contrast
4th contrast
5th contrast

-- Empirical -- Modeled
8.8 100.9% 16@.0%
6.8 77.2% 73.7%
2.8 32.1% 30.7%
3.9 45.0% 43.0%
2.0 22.8% 100.0% 26.3%

.0 .5% 2.1%
.0 0% .0%
.0 .0% . 0%
.0 .0% . 0%
.0 .0% .0%

Figure 8. Standardized residual variance of the 2-item group 1A comprising items Q27 and

Q30

SUMMARY OF CATEGORY STRUCTURE.

Model=

"R"

|CATEGORY ~ OBSERVED|OBSVD SAMPLE|INFIT OUTFIT||STRUCTURE|CATEGORY |

| LABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ||CALIBRATN| MEASURE |
|--mmmmm e fmmmmm e fmmmmm - mmm - Hmmmmm |
| 1 1 249 50| -4.31 -4.48| 1.15 1.20|| NONE |[( -4.83)]|
| 2 2 129 26| -2.32 -2.08] .84 1.e6|| -3.72 | -1.94 |
| 3 3 42 9| -.09 -.26| .57 .45]| .00 | .19 |
| 4 4 45 9| 1.74 1.3e| .72 .90]| 43 | 1.98 |
| 5 5 29 6| 2.58 3.25| 1.26 1.37|| 3.29 |( 4.43)]
- Fommmmmmmm - Hommmmmmmm oo H-mmmmm - |
|[MISSING 16 3| 1.62 | || | |

OBSERVED AVERAGE 1s mean of

[ S UVE N

measures in category. It is not a parameter estimate.

Figure 9. Category structure of the 2-item group 1A comprising items Q27 and Q30
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CATEGORY

PROBABILITIES: MODES - Structure measures at intersections

P —4----- +----- +----- +----- +----- +----- +----- +----- +----- +----- +-
R 1.0 + +
0 I I
B I I
A | 5]
B .8 +1 55 +
I | 1 222222 55 |
L | 11 222 22 5 |
I | 1 2 2 4444444 5 |
T .6+ 1 22 22 4 44 55 +
Y | 1 2 2 44 4 5 |
.5+ 1* 2 4 4% +
0 | 22 1 2 4 5 4 |
F .44+ 2 1 2 4 5 4 +
| 2 1 33*3%333 5 44 |

R | 22 11 33 0% 3 55 4
E | 2 1 33 42 33 5 44 |
S .2 +2 11 33 4 22 33 55 44 +
P | 11 33 44 2 5%3 4|
0 | 33¥11 44 2255 333 |
N | 333333 Fx%]] 55552222 33333 |
E —4----- +----- +----- +----- +----- +----- +----- +----- +----- +----- +-
-5 -4 -3 -2 -1 0 1 2 3 5

PERSON [MINUS] ITEM MEASURE

Figure 10. Category probability curves of the 2-item group 1A comprising items Q27 and

Q30

SUMMARY OF CATEGORY STRUCTURE. Model="R"

| CATEGORY ~ OBSERVED|OBSVD SAMPLE|INFIT OUTFIT||STRUCTURE|CATEGORY |
| LABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ||CALIBRATN| MEASURE|
[-----mmm - Hmmmmmm e T - mmmm - Hommmmm e |
[ 1 1 249 50| -4.91 -5.04| 1.10 1.12|] NONE |( -5.09)|
| 2 2 129 26| -2.25 -2.0@| .96 1.18|] -3.97 | -2.07 |
| 3 3 87 18| 1.28 .93 .72 .66]] -.15 | 1.99 |
| 5 4 29 6| 3.21 3.81| 1.39 1.59]|] 4.13 |( 5.24)|
[--=mmmmmm e Hmmmmmmm e Hmmmmmmm o - mmmm e mmmm - |
|[MISSING 16 3| 2.47 | | | |

OBSERVED AVERAGE is mean of

S R S R

measures in category. It is not a parameter estimate.

Figure 11. Category structure of the 2-item group 1A comprising items Q27 and Q30, after

combining categories 3 and 4.

378



CATEGORY PROBABILITIES: MODES - Structure measures at intersections

P - - - - - - +-
R 1.0 + +
0 I I
B |1 |
A | 11 55|
B .8+ 1 3333333 55 +
1 | 11 2222222 33 33 5
L | 1 22 2 3 3 5
I | 1 2 22 3 3 5 |
T .6+ 1 22 2 33 3 5 +
Y | 12 23 33 5 |
5o+ * * * +
0 | 21 32 5 3 |
F .4+ 2 1 3 2 5 3 +
| 2 1 3 2 5 3 |
R | 2 1 3 2 55 3
E | 22 1 3 22 5 3
S .2+ 2 11 33 2 5 33 0+
P | 22 11 3 22 55 33|
0 |2 33*%1 i |
N | 3333 11111 55555 2222 |
g B +##t!Hcttt#####t5555555555555tt#####llllllllllllttttt#####tt*tt_'_
E —4--------- +--------- +--------- - - e +--------- +-
-6 -4 -2 0 2 4 6

PERSON [MINUS] ITEM MEASURE

Figure 12. Category probability curves of the 2-item group 1A comprising items Q27 and
Q30, after combining categories 3 and 4.

ITEM STATISTICS: MISFIT ORDER

|ENTRY  TOTAL TOTAL MODEL|  INFIT | OUTFIT |PT-MEASURE |EXACT MATCH]| |
[NUMBER SCORE COUNT MEASURE S.E. |[MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM |
e e R ommm e oo FRRR |
| 27 403 267 2.16 .17|1.02 .2|1.17  1.1|A .80  .81| 65.2 70.6| Q27 |
| 30 510 227  -2.16 .17] .93 -.6] .96 -.3|a .90 .90| 62.0 65.8| Q30 |
== N N oo . TR |
| MEAN  456.5 247.0 .00 .17] .98 -.2|1.07 4| | 63.6 68.2] |
| s.D. 53.5 20.0 2.16 .00| .04 4] .11 7] | 1.6 2.4] |

Figure 13. Item statistics, in misfit order, of the 2-item group 1A comprising items Q27 and
Q30, after combining categories 3 and 4.
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Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

-- Empirical -- Modeled

Total raw variance in observations = 6.7 100.0% 100.0%

Raw variance explained by measures = 4.7 70.1% 69.3%

Raw variance explained by persons = 2.3 34.1% 33.7%

Raw Variance explained by items = 2.4 36.9% 35.6%

Raw unexplained variance (total) = 2.0 29.9% 100.0% 30.7%
Unexplned wvariance in 1st contrast = .0 TR 2.2%

Unexplned variance in 2nd contrast .0 0% . 0%

Figure 14. Standardized residual variance of the 2-item group 1A comprising items Q27 and
Q30, after combining categories 3 and 4.

DIF class specification is: DIF=@GENDER

| PERSON DIF DIF PERSON DIF DIF DIF JOINT Welch MantelHanzl ITEM |
| CLASS MEASURE S.E. CLASS MEASURE S.E. CONTRAST S.E. t d.f. Prob. Prob. Size Number Name |

| F 1.92 .20 M 2.91 .36 -.99 .41 -2.41 92 .0178 .0211 -.95 27 Q27 |
| F -1.93 A9 M -2.81 .33 .88 .38 2.30 84 .0239 .0211 .95 30 Q30 |

Figure 15. Gender DIF of the 2-item group 1A comprising items Q27 and Q30, after
combining categories 3 and 4.

ITEM STATISTICS: MISFIT ORDER

|ENTRY ~ TOTAL TOTAL MODEL| INFIT | OUTFIT |PT-MEASURE |EXACT MATCH| |
[NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM |
i N oo oo o FRR |
| 29 541 238 -1.57 .23| .93 -.4| .93 -.3|A .97 .97| 87.2 85.2]| Q29 |
| 28 515 251  1.57 .23 .91 -.5| .89 -.e|a .97 .97| 87.8 85.7| Q28 |
R e Hommmm e Fommmmm e Fommmm e Fommmmm e - |

Figure 16. Item statistics, in misfit order, of the 2-item group 1B comprising items Q28 and
Q29

Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

-- Empirical -- Modeled

Total raw variance in observations = 15.2 100.0% 100.8%

Raw variance explained by measures = 13.2 86.8% 85.7%

Raw variance explained by persons = 12.8 78.7% 77.7%

Raw Variance explained by items = 1.2 8.1% 8.0%

Raw unexplained variance (total) = 2.0 13.2% 100.0% 14.3%
Unexplned variance in 1st contrast = .9 . 0% . 0%
Unexplned variance in 2nd contrast = .9 . 0% . 0%

Figure 17. Standardized residual variance of the 2-item group 1B comprising items Q28 and
Q29
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SUMMARY OF CATEGORY STRUCTURE. Model="R"

| CATEGORY ~ OBSERVED|OBSVD SAMPLE|INFIT OUTFIT||STRUCTURE|CATEGORY |

|LABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ||CALIBRATN| MEASURE]
I T Hmmmm e Hmmmmmmm e HH--mmm - Hmmmm - |
| 1 1 198 40|-10.56 -10.4| .89 .98|| NONE [(-11.43)] 1
| 2 2 130 27| -6.64 -6.69] .90 .88|| -10.33 | -6.81 | 2
| 3 3 77 16| -.53 -.41] .91 .91|| -3.29 | .03 | 3
| 4 4 53 11| 6.37 6.17] .83 .82|| 3.35 | 6.81 | 4
| 5 5 31 6] 9.02 9.81] 1.29 1.19|]| 10.27 |( 11.37)| 5
[---mm - o oo T P — TR ——
|MISSING 7 1| -1.71 | | | |

OBSERVED AVERAGE is mean of

Figure 18. Category structure of the 2-item group 1B comprising items Q28 and Q29
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measures in category. It is not a parameter estimate.

CATEGORY PROBABILITIES: MODES - Structure measures at intersections

—+------ +----—- +------ +----—- +------ +------ +------ +------ +-
+ +
| 2222 333 444 |
| 22 2 3 33 44 44 |
[1 2 2 3 3 4 4 5]
+ 1 2 2 3 3 4 4 5 +
| 1 2 2 3 3 4 4 5 |
[ 1 2 2 3 3 4 4 5 |
| 1 2 2 3 3 4 4 5 |
+ 12 23 34 45 +
| 12 23 34 45 |
+ * * % * +
| 21 32 43 54 |
+ 21 32 43 54 4+
| 2 1 3 2 4 3 5 4 |
| 2 1 3 2 4 3 5 4 |
| 2 1 3 2 4 3 5 4 |
+ 2 1 3 2 4 3 5 4 +
|2 1 3 2 4 3 5 4|
| 1 3 22 4 3 5 |
| 11%33 2%44 33%55 |
+3¢##3¢**3¢**3¢*:it#*##*#**#**#**#*##*####**#**#**#*##*#**#**#**_‘_
—+------ +----—- +------ +----—- +------ +------ +------ +------ +-

12 -9 -6 -3 0 3 6 9 12

PERSON [MINUS] ITEM MEASURE

Figure 19. Category probability curves of the 2-item group 1B comprising items Q28 and

Q29

DIF class specification is: DIF=@GENDER

DIF DIF PERSON DIF DIF DIF JOINT Welch MantelHanzl ITEM

| PERSON
| cLAss

MEASURE S.E. CLASS MEASURE S.E. CONTRAST S.E. t d.f. Prob. Prob. Size Number

1.44 .28 M 1.93 .43 -.50 .51 -.97 94 .3346 .4685 -.71
-1.43 .28 M -1.96 .45 .53 .53 1.00 78 .3209 .4695 .71

Figure 20. Gender DIF of the 2-item group 1B comprising items Q28 and Q29

28 Q28
29 Q29

Name |
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SUMMARY OF 148 MEASURED (NON-EXTREME) PERSON

| TOTAL

| SCORE COUNT
| MEAN 5.1 2.0
| s.D. 1.8 .2
| mAX. 9.0 2.0
| MIN. 2.0 1.0
| REAL RMSE  2.66 TRUE SD
|[MODEL RMSE  2.13 TRUE SD

| S.E. OF PERSON MEAN = .47

MODEL

MEASURE  ERROR
-2.59 2,08
5.74 .47

5.09 SEPARATION
5.33 SEPARATION

MAXIMUM EXTREME SCORE:
MINIMUM EXTREME SCORE:
LACKING RESPONSES:

13 PERSON
91 PERSON
22 PERSON

SUMMARY OF 2 MEASURED (NON-EXTREME) ITEM

| TOTAL

| SCORE COUNT
| MEAN 528.0 244.5
| s.D. 13.0 6.5
| mAx. 541.0 251.0
| MIN. 515.0 238.0
| REAL RMSE .23 TRUE SD
|MODEL RMSE .23 TRUE SD

| S.E. OF ITEM MEAN = 1.57

MODEL

MEASURE ERROR
.00 .23
1.57 .00
1.57 .23
-1.57 .23

1.55 SEPARATION
1.55 SEPARATION

INFIT OUTFIT |
MNSQ ZSTD  MNSQ  ZSTD |
.88 -.3 .88 -.3 |
2.05 1.0 2.5 1.0 |
9.90 3.0 9.90 3.0 |
.00 -1.6 .00 -1.6 |
1.91 PERSON RELIABILITY .79 |
2.50 PERSON RELIABILITY .86 |
I
INFIT OUTFIT |
MNSQ ZSTD MNSQ  ZSTD |
.92 -.4 .91 -.5 |
.01 .0 .02 N
.93 -.4 .93 -3 |
.91 -.5 .89 -.6 |
6.65 ITEM RELIABILITY .98
6.65 ITEM  RELIABILITY

|
.98 |
|

Figure 21. Separations and reliabilities of the 2-item group 1B comprising items Q28 and

Q29

382



PERSCHN - MAP - ITEM
<more>|<rare>
1z H# 4+
11

10

7 Hi#

etk — b — ok — = = — o — 4+ —

|S Q28

o SRR M

IS Q29

|
[ 5]
=«

=7 RS

-10
i
-11

—Hh— kb — ik —h— b

-1z #EEREAREREERE 4+
<less>|<frequ>
EACH "#" IS 7. EACH "." IS 1 TO &

Figure 22. Person-item map of the 2-item group 1B comprising items Q28 and Q29
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ITEM STATISTICS: MISFIT ORDER

|ENTRY  TOTAL TOTAL MODEL|  INFIT | OUTFIT |PT-MEASURE |EXACT MATCH| |
|[NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM |
. R — . oo oo N |
| 18 645 256 .46 .10|1.19 1.9|1.32 2.7|A .83 .85| 58.4 57.4| Q18 |
| 36 532 229 .38 .111.32  2.8]|1.17 1.4|B .84 .86| 55.8 57.7| Q36 |
| 35 668 248 -.02 .10|1.26  2.5|1.15 1.4|C .85 .87| 59.1 56.9]| Q35 |
| 31 579 230 .25 .11|1.20 1.9]|1.15 1.2|D .85 .86| 60.7 57.9| Q31 |
| 19 585 249 1.03 .11]1.12 1.2]1.02 .2|E .82  .83] 59.8 58.4| Q19 |
| 21 776 259 -.89 .10|1.04 .5|1.04 .4|F .87  .88] 61.1 55.8| Q21 |
| 23 618 227 -.31 J11)1.01 .1| .97 -.2|f .87 .87| 62.4 56.8| Q23 |
| 37 601 236 .39 .11| .94  -.6| .85 -1.4]e .87 .86| 60.8 57.4| Q37 |
| 26 689 247 -.46 .18| .85 -1.6] .85 -1.4|d .89 .87| 68.1 56.0| Q26 |
| 20 685 250 -.04 .10| .76 -2.7| .76 -2.5|c .89 .86| 64.5 56.0| Q20 |
| 33 654 237 -.21 .11| .68 -3.6| .74 -2.6|]b .90  .87| 66.8 56.5| Q33 |
| 32 699 241 -.60 .1e| .72 -3.2| .71 -2.9]a .91 .88| 69.0 56.3| Q32 |
| = R ——— e — oo oo FER |
| MEAN  648.4 242.4 .00 J1)1.e1 -.1] .98 -.3] | 62.2 56.9| |
| s.D. 56.8 10.2 .51 00| .21 2.2| .19 1.8] | 3.9 .8| |

Figure 23. Item statistics, in misfit order, of the 12-item group 2 comprising items Q18 to
Q21, Q23, Q26, Q31 to Q33, and Q35 to Q37
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TABLE OF POORLY FITTING ITEM
NUMBER - NAME -- POSITION
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Figure 24. Persons’ responses to item Q18 in the 12-item group 2 comprising items Q18 to

Q21, Q23, Q26, Q31 to Q33, and Q35 to Q37
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ITEM STATISTICS: MISFIT ORDER

|ENTRY  TOTAL

TOTAL
COUNT

MODEL|  INFIT | OUTFIT |PT-MEASURE |EXACT MATCH|
|NUMBER ~ SCORE MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%|
e oo oo o oo FRR |
| 36 582 .39 .11]1.33  2.9]|1.19 1.6]A .84  .86| 55.6 57.9]|
| 35 668 -.01 .11]1.29 2.7|1.19 1.7|B .85 .87| 58.7 57.0]|
| 31 579 .26 .11]1.22  2.@|1.16 1.4|C .85 .87| 60.5 58.2]|
| 19 585 1.06 .11]1.14  1.4|1.04 .4|D .83  .83| 59.9 58.7|
| 21 776 -.91 .10]1.07 .g|1.e8 .8|E .87 .88| 60.7 56.1|
| 18 637 .44 .10|1.02 .2|1.06 .6|F .85 .85| 60.4 57.3|
| 23 618 -.31 .11]1.02 .2| .98 -.1|f .87 .88| 62.2 57.0|
| 37 601 .49 .11] .95 -.5| .86 -1.3|e .87 .86| 60.6 57.7]|
| 26 689 -.46 .10] .86 -1.4| .86 -1.3|d .89 .88| 68.4 56.3]|
| 20 685 -.03 .1e| .78 -2.4| .80 -2.0|c .89 .86| 64.2 56.1]|
| 33 654 -2 .11 .68 -3.5| .75 -2.4|b .90  .87| 66.5 56.6]|
| 32 699 -.61 J11] .72 -3.e| .72 -2.8|a .91 .88| 69.7 56.6]
e oo oo o oo FRR |
| MEAN  647.8 .00 Al)1.e1 -1 .97 -3 | 62.3 57.1]
| s.D. 56.9 .52 .ee| .21 2.1 .16 1.5] | 4.0 .8|

Figure 25. Item statistics, in misfit order, of the 12-item group 2 comprising items Q18 to
Q21, Q23, Q26, Q31 to Q33, and Q35 to Q37, after editing 4 aberrant persons’ responses to

item Q18
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TABLE OF POORLY FITTING ITEM
NUMBER - NAME -- POSITION
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Figure 26. Persons’ responses to item Q36 in the 12-item group 2 comprising items Q18 to
Q21, Q23, Q26, Q31 to Q33, and Q35 to Q37, after editing 4 aberrant persons’ responses to

item Q18
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ITEM STATISTICS: MISFIT ORDER

|ENTRY  TOTAL TOTAL MODEL|  INFIT | OUTFIT |PT-MEASURE |EXACT MATCH| |
|[NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM |
[ - - S EEEEEEEE R Fommmmmm oo Hmmmmmm e - |
| 35 668 248 -.01 .11]1.34  3.2|1.3@ 2.6|A .85 .87] 59.2 57.7] Q35 |
| 31 579 230 .27 .11|1.24  2.2|1.17 1.5|B .85 .87| 61.@ 58.8] Q31 |
| 19 585 249 1.09 .11|1.16  1.5]1.85 .4|C .83 .84 60.4 59.3| Q19 |
| 18 637 252 .45 .11|1.05 .5[1.11  1.9|D .85 .85| 6@0.4 57.8] Q18 |
| 21 776 259 -.92 .10|1.08 .9|1.09 .9|E .87 .88 60.7 56.6| Q21 |
| 36 572 225 .34 .11]1.06 .6| .94 -.4|F .87 .87] 56.8 58.3] Q36 |
| 23 618 227 -.32 .11]1.04 .4|1.00 .0|f .88 .88| 62.7 57.5| Q23 |
| 37 601 236 .42 1] .97 -.3| .87 -1.2|e .87 .87] 60.1 58.3] Q37 |
| 26 689 247 -.47 .11] .89 -1.1| .89 -1.1|d .89 .88| 68.4 56.8| Q26 |
| 20 685 250 -.03 .1e| .88 -2.2| .81 -1.9|c .89 .87| 65.6 56.8| Q20 |
| 33 654 237 -.21 .11| .69 -3.4| .76 -2.4|b .90  .88| 67.5 57.3| Q33 |
| 32 699 241 -.62 11| .74 -2.9| .73 -2.7|a .91 .88| 69.7 57.2| Q32 |
I oo . . e TR |
| MEAN  646.9 241.8 .00 .11|1.e0  -.1]| .98  -.3| | 62.7 57.7] |
| s.D. 57.9 10.3 .53 00| .19 1.9 .17 1.6| | 3.9 .8| |

Figure 27. Item statistics, in misfit order, of the 12-item group 2 comprising items Q18 to

Q21, Q23, Q26, Q31 to Q33, and Q35 to Q37, after editing 4 aberrant persons’ responses to
item Q18, 4 aberrant persons’ responses to item Q36
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TABLE OF POORLY FITTING ITEM
NUMBER - NAME -- POSITION
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Figure 28. Persons’ responses to item Q35 in the 12-item group 2 comprising items Q18 to
Q21, Q23, Q26, Q31 to Q33, and Q35 to Q37, after editing 4 aberrant persons’ responses to

item Q18, 4 aberrant persons’ responses to item Q36
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ITEM STATISTICS: MISFIT ORDER

|ENTRY  TOTAL TOTAL MODEL|  INFIT | OUTFIT |PT-MEASURE |EXACT MATCH| |
|[NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM |
| = m oo N oo oo FREP |
| 31 579 230 .29 .11]1.27  2.4|1.20  1.6|A .85 .88| 60.8 59.3]| Q31 |
| 19 585 249 1.14 .11]1.18  1.7]|1.07 .6|B .83 .85| 61.1 59.8| Q19 |
| 18 637 252 .48 .11]1.08 .8|1.13 1.2|C .85 .86| 60.2 58.5| Q18 |
| 21 776 259 -.95 .1e|1.11  1.2|1.12 1.1|D .87 .89| 68.1 57.2]| Q21 |
| 36 572 225 .35 .12]1.10 .9] .98 -.1|E .87 .87| 56.8 58.8| Q36 |
| 23 618 227 -.32 .11]1.07 J7]1.02 .2|F .88 .88| 62.7 58.1| Q23 |
| 35 660 244 -.09 .11]1.05 .5| .97 -.2|f .88 .88] 59.3 58.@| Q35 |
| 37 601 236 .44 J11] .99 -.1| .89 -1.0]e .87 .87| 60.4 58.9| Q37 |
| 26 689 247 -.48 J11] .92 -.8| .91 -.8|d .89 .88 68.9 57.4| Q26 |
| 20 685 250 -.02 .11 .81 -2.0| .82 -1.8|c .89 .87| 64.5 57.5| Q20 |
| 33 654 237 -.21 .11 .71 -3.1] .78 -2.1]b .91  .88| 67.3 57.8| Q33 |
| 32 699 241 -.63 A1) .77 -2.5] .78 -2.1]a .91  .89| 69.6 57.7| Q32 |
IR e o mm e Fommmm e Hommmm - R Ho-mm - |
| MEAN 646.3 241.4 .00 .11]1.90 8] .97 -.3| | 62.6 58.3| |
| s.D. 57.7 10.2 .55 .ee| .16 1.7| .13 1.2| | 3.9 .8] |

Figure 29. Item statistics, in misfit order, of the 12-item group 2 comprising items Q18 to

Q21, Q23, Q26, Q31 to Q33, and Q35 to Q37, after editing 4 aberrant persons’ responses to
item Q18, 4 aberrant persons’ responses to item Q36, 4 aberrant persons’ response to item

Q35
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TABLE OF POORLY FITTING ITEM
NUMBER - NAME -- POSITION
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Figure 30. Persons’ responses to item Q31 in the 12-item group 2 comprising items Q18 to
Q21, Q23, Q26, Q31 to Q33, and Q35 to Q37, after editing 4 aberrant persons’ responses to
item Q18, 4 aberrant persons’ responses to item Q36, 4 aberrant persons’ responses to item

Q35
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ITEM STATISTICS: MISFIT ORDER

|ENTRY  TOTAL TOTAL MODEL|  INFIT | OUTFIT |PT-MEASURE |EXACT MATCH| |
[NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM |
| = e R N e oo FER - |
| 19 585 249 1.15 11]1.18 1.7|1.07 .6|A .84 85| 60.6 60.0| Q19 |
| 31 574 228 29 12]|1.17 1.6|1.12 1.9|B .86 88| 61.5 59.6| Q31 |
| 18 637 252 49 11]1.09 9|1.14 1.3|C .85 86| 61.1 58.7| Q18 |
| 21 776 259 -.95 11[1.12  1.2|1.12 1.1|D .88 89| 60.5 57.4| Q21 |
| 36 572 225 35 12|1.11  1.1] .99 .0|E .87 87| 56.8 59.1| Q36 |
| 23 618 227 -.32 11|1.1@ 1.8|1.06 .5|F .88 88| 62.7 58.3| Q23 |
| 35 660 244 -.09 11]1.96 6| .98 -.2|f .88 88| 59.3 58.2| Q35 |
| 37 601 236 a4 11]1.900 @] .99 -.9|e .88 87| 60.4 59.1| Q37 |
| 26 689 247 -.49 11| .93  -.7| .92 -.7|d .89 88| 68.9 57.6| Q26 |
| 20 685 250 -.02 11| .81 -2.1| .82 -1.8|c .89 87| 64.5 57.7| Q20 |
| 32 699 241 -.64 11| .77 -2.4| .78 -2.1]b .91 89| 70.@ 58.0| Q32 |
| 33 654 237 -.22 1] .72 -3.1] .78 -2.1]a .91 88| 67.3 58.0| 033 |
[ == - Fommmm e Fommmmmm o S REEEEEE Fommmm - - |
| MEAN 645.8 241.3 .00 .11]1.00 9] .97 -.3| | 62.8 58.5| |
| s.D. 58.2 10.4 .55 .ee| .15 1.6| .13  1.2| | 3.9 .8] |

Figure 31. Item statistics, in misfit order, of the 12-item group 2 comprising items Q18 to
Q21, Q23, Q26, Q31 to Q33, and Q35 to Q37, after editing 4 aberrant persons’ responses to
item Q18, 4 aberrant persons’ responses to item Q36, 4 aberrant persons’ responses to item
Q35, and editing 2 aberrant persons’ responses to Q31

hABLE 11.1 84 Apr data.xls ZOU332WS.TXT Aug 4 16:10 2018
INPUT: 274 PERSON 172 ITEM REPORTED: 269 PERSON 12 ITEM 5 CATS WINSTEPS 3.71.0.1

NO POORLY FITTING ITEM

Figure 32. No more poorly fitting items were shown after editing 4 aberrant persons’
responses to item Q18, 4 aberrant persons’ responses to item Q36, 4 aberrant persons’
responses to item Q35, and editing 2 aberrant persons’ responses to Q31

Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

-- Empirical -- Modeled
Total raw variance in observations = 46.8 100.0% 100.0%
Raw variance explained by measures = 34.8 74.4% 74.4%

Raw variance explained by persons = 28.9 61.7% 61.8%
Raw Variance explained by items = 5.9 12.7% 12.7%
Raw unexplained variance (total) = 12.0 25.6% 100.0%  25.6%
Unexplned variance in 1st contrast = 1.8 3.9% 15.1%
Unexplned variance in 2nd contrast = 1.6 3.5% 13.7%
Unexplned variance in 3rd contrast = 1.5 3.1% 12.3%
Unexplned variance in 4th contrast = 1.3 2.8% 10.9%
Unexplned variance in 5th contrast = 1.2 2.5% 9.8%

Figure 33. Standardized residual variance of the 12-item group 2 subdimension comprising
items Q18 to Q21, Q23, Q26, Q31 to Q33, and Q35 to Q37, after editing 4 aberrant persons’
responses to item Q18, 4 aberrant persons’ responses to item Q36, 4 aberrant persons’
responses to item Q35, and editing 2 aberrant persons’ responses to Q31
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ITEM STATISTICS: CORRELATION ORDER

|ENTRY  TOTAL TOTAL MODEL| INFIT | OUTFIT |PTBISERL-AL|EXACT MATCH| |
|NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM |
s T ——— . - - FRR |
| 19 535 249 1.15 J11)1.18  1.7]1.07 6] .73 78| 60.6 60.8| Q19 |
| 18 637 252 49 .11]1.09 9]1.14 1.3| .80 81| 61.1 58.7| Q18 |
| 21 776 259 -.95 J101.12 1.2]1.12 1.1] .81 83| 60.5 57.4| Q21 |
| 20 685 250 -.02 .11 .81 -2.1] .82 -1.8] .83 82| 64.5 57.7| Q20 |
| 31 574 228 29 .12|1.17  1.6]1.12  1.0] .86 87| 61.5 59.6| Q31 |
| 35 660 244 -.09 .11]1.06 6] .98 -.2| .86 85| 59.3 58.2| Q35 |
| 23 618 227 -.32 .11|1.10  1.0|1.06 5| .87 88| 62.7 58.3| Q23 |
| 36 572 225 35 J1201.11 0 1.1 .99 0| .87 86| 56.8 59.1| Q36 |
| 26 689 247 -.49 .1 .93 -.7] .92 -.7| .87 87| 68.9 57.6| Q26 |
| 37 601 236 44 .11|1.00 o] .98 -.9| .88 85| 60.4 59.1| Q37 |
| 32 699 241 -.64 A1 .77 -2.4| .78 -2.1] .89 87| 70.0 58.0| Q32 |
| 33 654 237 -.22 A1) .72 -3.1] .78 -2.1| .89 86| 67.3 58.0| Q33 |
s T ——— . - - FRR |
| MEAN  645.8 241.3 .00 .11|1.00 0] .97  -.3] | 62.8 58.5]| |
| s.D. 58.2 10.4 .55 .00| .15 1.6] .13 1.2] | 3.9 3| |

Figure 34. Item statistics, in point-biserial correlation order, of the 12-item group 2
subdimension comprising items Q18 to Q21, Q23, Q26, Q31 to Q33, and Q35 to Q37, after
editing 4 aberrant persons’ responses to item Q18, 4 aberrant persons’ responses to item Q36,
4 aberrant persons’ responses to item Q35, and editing 2 aberrant persons’ responses to Q31

SUMMARY OF CATEGORY STRUCTURE. Model="R"

| CATEGORY ~ OBSERVED|OBSVD SAMPLE|INFIT OUTFIT||STRUCTURE|CATEGORY |
| LABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ||CALIBRATN| MEASURE]|

|- - oo e oo TR — |
| 1 1 728 25| -4.10 -4.13| 1.17 1.11|| NONE |( -4.60)| 1
| 2 2 695 24| -1.74 -1.72| 1l.e6 .98|| -3.46 | -2.08 | 2
| 3 3 626 22| .16 .13 .99 .91]]| -.63 | .22 | 3
| 4 4 476 16| 1.52 1.68| 1.0  .95|]| 1.14 | 2.11 | 4
| 5 5 370 13| 3.46 3.37] .99  .93|| 2.95 |( 4.16)| 5
|- fmmmm e fmmmmmmm - Hmmmmmmm o e |
|MISSING 262 8| -.38 | | | |

OBSERVED AVERAGE is mean of measures in category. It is not a parameter estimate.
Figure 35. Category structure of the 12-item group 2 subdimension comprising items Q18 to
Q21, Q23, Q26, Q31 to Q33, and Q35 to Q37, after editing 4 aberrant persons’ responses to
item Q18, 4 aberrant persons’ responses to item Q36, 4 aberrant persons’ responses to item
Q35, and editing 2 aberrant persons’ responses to Q31
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CATEGORY PROBABILITIES: MODES - Structure measures at intersections
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Figure 36. Category probability curves of the 12-item group 2 subdimension comprising
items Q18 to Q21, Q23, Q26, Q31 to Q33, and Q35 to Q37, after editing 4 aberrant persons’
responses to item Q18, 4 aberrant persons’ responses to item Q36, 4 aberrant persons’

responses to item Q35, and editing 2 aberrant persons’ responses to Q31
DIF class specification is: DIF=@GENDER

PERSON

DIF DIF PERSON DIF DIF DIF  JOINT Welch MantelHanzl ITEM
CLASS MEASURE S.E. CLASS MEASURE S.E. CONTRAST S.E. t d.f. Prob. Prob. Size Number
___________________________________________________________________________________________________ |
46 .13 M 56 .21 -.29 .24 -.38 123 .7060 .5504 -.37 18
1.18 .13 M 1.08 .21 10 .25 .41 130 .6789 .7549 .00 19
14 .12 M 31 .21 -.45 .24 -1.86 127 .@655 .1911 20
-.88 .12 M -1.18 .21 30 .24 1.26 123 .2102 .1142 + 21
-.37 .13 M -.16 .23 -.21 .26 -.79 101 .4287 .1567 -.69 23
-.42 0 .12 M .71 .2 29 .25 1.13 109 .2606 .5532 -.45 26
17 .13 M 64 .23 -.47 .27 -1.78 102 .0786 .0389 -.35 31
-.62 .12 M - 71 .23 @9 .26 .36 101 .7189 .7850 .00 32
-.24 .13 M -5 .22 -.89 .25 -.35 110 .7250 .2086 .00 33
04 .13 M -.48 .22 52 .25 2.04 112 .0438 .0036 1.39 35
30 .13 M 51 .24 -.21 .27 -.76 95 .4468 .9112 .69 36
49 .13 M 32 .22 16 .26 .63 109 .5277 .8573 + 37

Figure 37. Gender DIF of the 12-item group 2 subdimension comprising items Q18 to Q21,
Q23, Q26, Q31 to Q33, and Q35 to Q37, after editing 4 aberrant persons’ responses to item
Q18, 4 aberrant persons’ responses to item Q36, 4 aberrant persons’ responses to item Q35,
and editing 2 aberrant persons’ responses to Q31
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SUMMARY OF 229 MEASURED (NON-EXTREME) PERSON

| TOTAL MODEL
| SCORE COUNT MEASURE  ERROR
| MEAN 30.6 10.9 -.42 .53
| s.D. 13.1 2.2 2.58 .17
| MAX. 59.0 12.0 5.51  1.38
| MIN. 3.0 1.0 -5.99 .40
| REAL RMSE .62 TRUE SD  2.51 SEPARATION
|[MODEL RMSE .56 TRUE SD  2.52 SEPARATION

| S.E. OF PERSON MEAN = .17

MAXIMUM EXTREME SCORE: 9 PERSON
MINIMUM EXTREME SCORE: 31 PERSON
LACKING RESPONSES: 5 PERSON

VALID RESPONSES: 90.5% (APPROXIMATE)
SUMMARY OF 12 MEASURED (NON-EXTREME) TITEM

| TOTAL MODEL
| SCORE COUNT MEASURE ~ ERROR
| MEAN 645.8 241.3 .00 J11
| s.D. 58.2 10.4 .55 .00
| max. 776.0 259.0 1.15 .12
| MIN. 572.0 225.0 -.95 .11
| REAL RMSE .11 TRUE SD .54 SEPARATION
|MODEL RMSE .11 TRUE SD .54 SEPARATION

| S.E. OF ITEM MEAN = .17

INFIT OUTFIT |
MNSQ ZSTD MNSQ  ZSTD |
1.01 -.2 .98 -.2 |
.70 1.6 .70 1.6 |
4.54 4.7 4.35 4.5 |
.00 -4.0 .00 -4.0 |
4.06 PERSON RELIABILITY .94 |
4.52 PERSON RELIABILITY .95 |
I
INFIT OUTFIT |
MNSQ ZSTD MNSQ  ZSTD |
1.00 .0 .97 -3 |
.15 1.6 .13 1.2 |
1.18 1.7 1.14 1.3 |
.72 3.4 .78 2.1 |
4.74 ITEM RELIABILITY .96
4.91 ITEM  RELIABILITY

I
.96 |
I

Figure 38. Separations and reliabilities of the 12-item group 2 subdimension comprising
items Q18 to Q21, Q23, Q26, Q31 to Q33, and Q35 to Q37, after editing 4 aberrant persons’

responses to item Q18, 4 aberrant persons’ responses to item Q36, 4 aberrant persons’

responses to item Q35, and editing 2 aberrant persons’ responses to Q31
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Figure 39. Person-item map: Expected score zones (Rasch-half-point thresholds), of the 12-
item group 2 subdimension comprising items Q18 to Q21, Q23, Q26, Q31 to Q33, and Q35
to Q37, after editing 4 aberrant persons’ responses to item Q18, 4 aberrant persons’ responses
to item Q36, 4 aberrant persons’ responses to item Q35, and editing 2 aberrant persons’
responses to Q31
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ITEM ITERA Correlation

21 31 -0.3312
13 ar -0.3048
248 ar -0.2241
24 3y -0.2682
21 a7 -0.233
13 3y -0.2452
21 £l -0.2483
13 £l -0.233
20 23 -0.2343
13 33 -0.2314
iz 36 -0.22683
13 32 -0.223
21 33 -0.217
20 31 -0.2121
S 3¥ -0.1918
13 33 -0.1258
23 3 -0.1782
13 23 -0 1858
13 31 -0L1553
a0 32 -0.1319
13 32 -0.1453
248 =] -0 1488
23 32 -0L1383
20 37 -0L1327
23 3¥ -0L1315
3z 3¥ -0L1ZB8
13 21 -0L1273
21 3¥ -0.1131
20 -] -0.1114
3z Er -0.1052
EE] Er -0.1047
13 i -0u09E1
2a £k ] -0u0a38
2a 33 -0u0a44
13 21 -0u07a8
13 28 -0u0724
a0 £l -0u0701
1z ZD -0LDSTT
a3 33 -0uDS53
EX] 3y -0u0531
1z £l -0uDS27
24 31 -0uDSOT
21 23 -0uDS52
13 31 -0uD4B7
23 -] -0uD442
13 23 ~0U0Z3-8
EE] 3 -0uDa52
S 3 -0.013
S 33 -0u0a27
S 32 -0u0a113
a3 ar -0u0048
21 el -0u0042
13 EL ] DuD024
a3 31 DuDa33
13 15 DuD3E8
24 32 DuD438
24 33 DuD457
21 32 DUDS5E
] 37 DuDGa7
13 zZD 00727
13 a7 DUDET3
L] a7 DLDSED
S a7 Du0943
20 Z1 0.1338
3z 33 D.1388
] 3 0.209

Figure 40. Correlations of residuals for each item pair of the 12-item group 2 subdimension
comprising items Q18 to Q21, Q23, Q26, Q31 to Q33, and Q35 to Q37, after editing 4
aberrant persons’ responses to item Q18, 4 aberrant persons’ responses to item Q36, 4
aberrant persons’ responses to item Q35, and editing 2 aberrant persons’ responses to Q31
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EXPECTED SCORE: MEAN (Rasch-score-point threshold, ":" indicates Rasch-half-point threshold) (ILLUSTRATED BY AN OBSERVED CATEGORY)

-6 -4 2 2 2 4 6
| EEEE—— o oo o oo oo | NUM  ITEM
1 1 2 3 : 4 5 5 19 Q19
| |
| |
1 1 2 3 4 5 5 18 QI8
1 1 2 3 : 4 5 5 37 Q37
1 1 2 3 i 4 5 5 36 Q36
1 1 2 3 4 5 5 31 Q3
| |
1 1 2 3 4 5 5 20 Q20
1 1 2 3 4 5 5 35 Q35
1 1 2 3 4 5 5 33 Q33
1 1 2 3 4 5 5 23 Q23
1 1 2 3 4 5 5 26 Q26
101 2 3 4 5 5 32 Q32
| |
11 2 3 : 4 : 5 5 21 Q1
|---mmmmm- dommmmm - Hommmm e dommmm e Hommm e oo | NUM  ITEM
-6 -4 -2 0 2 4 6
3 11 1
6 1171 2 47253 3 78 876371388685308543334673631 2312 2 1318 PERSON
S M S T
0 10 20 30 40 50 60 70 80 99 99 PERCENTILE

Figure 41. Construct keymap of the 12-item group 2 subdimension comprising items Q18 to
Q21, Q23, Q26, Q31 to Q33, and Q35 to Q37, after editing 4 aberrant persons’ responses to
item Q18, 4 aberrant persons’ responses to item Q36, 4 aberrant persons’ responses to item
Q35, and editing 2 aberrant persons’ responses to Q31
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Figure 42. Person-item map of the 12-item group 2 subdimension comprising items Q18 to
Q21, Q23, Q26, Q31 to Q33, and Q35 to Q37, after editing 4 aberrant persons’ responses to
item Q18, 4 aberrant persons’ responses to item Q36, 4 aberrant persons’ responses to item

Q35, and editing 2 aberrant persons’ responses to Q31
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ITEM STATISTICS:

MISFIT ORDER

|ENTRY  TOTAL TOTAL

|[NUMBER SCORE COUNT MEASURE S.E. |MNSQ

| MEAN  682.8 227.8
| s.0. 21.4 11.7

MODEL|  INFIT | OUTFIT |PT-MEASURE |EXACT MATCH]| |

ZSTD|MNSQ 7ZSTD|CORR. EXP.| OBS¥ EXP%| ITEM |

I e Hommmm e Hommmmm e o m - Hommmm - Homm - |
.14|1.27  2.4|1.26 2.2]A .93 .94| 66.5 65.8| Q34 |

.15] .98 -.1| .89 -.9|B .95 .94| 75.5 65.6| Q25 |

.16] .98 -.1] .96 -.2]b .95 .95| 74.2 66.3| Q22 |

.15] .68 -3.2| .68 -3.1la .96 .95| 80.5 67.0| Q24 |
e T oo oo oo FRR |
.15] .98 -.3| .95 -.5]| | 74.1 66.2] |

.00] .21 2.0| .21 1.9] | 5.0 .5] |

Figure 43. Item statistics, in misfit order, of the 4-item group 3 comprising items Q22, Q24,

Q25, and Q34
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TABLE OF POORLY FITTING ITEM
NUMBER - NAME -- POSITION

34 Q34
RESPONSE:
Z-RESTDUAL :

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE :
Z-RESTDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESTDUAL :

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:
RESPONSE :
Z-RESTDUAL :

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE :
Z-RESIDUAL:

RESPONSE :
Z-RESIDUAL:

RESPONSE :
Z-RESIDUAL:

RESPONSE :
Z-RESIDUAL:

RESPONSE :
Z-RESIDUAL:

RESPONSE :
Z-RESIDUAL :
RESPONSE :
Z-RESTDUAL :

RESPONSE :
Z-RESIDUAL:

RESPONSE :
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE :
Z-RESIDUAL:

RESPONSE :
Z-RESTDUAL :

RESPONSE:
Z-RESIDUAL:

RESPONSE :
Z-RESTDUAL:

11:

21:

31:

41:

51:

61:

71:

81:

91:

101:

111:

121:

131:

151:

161:

181:

191:

201:

211:

221:

241:

251:

261:

271:
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Figure 44. Per
Q25, and Q34
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ITEM STATISTICS:

MISFIT ORDER

| ENTRY
| NUMBER

| MEAN

TOTAL TOTAL MODEL| INFIT | OUTFIT |PT-MEASURE |EXACT MATCH| |

SCORE COUNT MEASURE S.E. |[MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM |

| — e . . N oo TR |
704 242 .95 .15|1.18 1.6|1.13 1.1|A .94 94| 67.6 67.4| Q34 |

656 226 .68 .15|1.06 .6| .96 -.3|B .94 95| 74.7 67.2| Q25 |

670 212 -1.31 .16| .99 .0|1.00 elb .95 95| 78.0 68.0| Q22 |

693 228 -.32 .16| .69 -3.1| .69 -2.8|a .97 95| 80.4 68.8| Q24 |

[ - - S EEEEEEEE R Hommmmmm - Hommmmmm oo - |
680.8 227.0 .00 .16] .98 -.2| .95 -.5| | 75.2 67.9] |

18.8 10.6 .89 00| .18 1.8]| .16 1.4| | 4.8 .6 |

| s.p.

Figure 45. Item statistics, in misfit order, of the 4-item group 3 comprising items Q22, Q24,
Q25, and Q34, after editing 3 aberrant persons’ responses to item Q34

[TABLE 11.1 @4 Apr data.xls

NO POORLY FITTING ITEM

ZOU737WS.TXT Aug 5 8:45 2018
INPUT: 274 PERSON 172 ITEM REPORTED: 257 PERSON 4 ITEM 5 CATS WINSTEPS 3.71.09.1

Figure 46. No more poorly fitting items were shown after editing 3 aberrant persons’
responses to item Q34

Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

Total raw variance in observations
Raw variance explained by measures

Raw variance explained by persons

Raw Variance explained by items
Raw unexplained variance (total)

Unexplned
Unexplned
Unexplned
Unexplned
Unexplned

variance
variance
variance
variance
variance

1st
2nd
3rd
4th
5th

in
in
in
in
in

contrast
contrast
contrast
contrast
contrast

-- Empirical -- Modeled
22.4 100.09% 100.0%
18.4 82.2% 81.9%
17.1 76.3% 76.0%
1.3 5.9% 5.9%
4.0 17.8% 100.0% 18.1%
1.6 7.0% 39.3%
1.4 6.3% 35.1%
1.0 4.5% 25.3%

.0 1% A%

.0 .0% .0%

Figure 47. Standardized residual variance of the 4-item group 3 comprising items Q22, Q24,
Q25, and Q34, after editing 3 aberrant persons’ responses to item Q34

ITEM STATISTICS:

CORRELATION ORDER

| ENTRY
| NUMBER

| 34
| 25
| 22
| 24

| MEAN

TOTAL TOTAL MODEL| INFIT | OUTFIT |PTBISERL-AL|EXACT MATCH| |

SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM |

I TR R EEEE o mm e Fommmmm o - |
704 242 .95 .15|1.18 1.6]1.13 1.1] .78 .78| 67.6 67.4| Q34 |

656 226 .68 .15]|1.06 .6| .96 -.3] .92 .9@| 74.7 67.2| Q25 |

670 212 -1.31 .16]| .99 .0|1.00 .e| .91 .92| 78.0 68.0| Q22 |

693 228 -.32 .16] .69 -3.1] .69 -2.8| .93 92| 80.4 68.8| Q24 |
I N . e oo TR |
680.8 227.0 .00 .16] .98  -.2|] .95 -.5] | 75.2 67.9] |

18.8 10.6 .89 .e0| .18 1.8] .16 1.4] | 4.8 .6| |

| s.p.

Figure 48. Item statistics, in point-biserial correlation order, of the 4-item group 3 comprising
items Q22, Q24, Q25, and Q34, after editing 3 aberrant persons’ responses to item Q34
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SUMMARY OF CATEGORY STRUCTURE. Model="R"

| CATEGORY  OBSERVED|OBSVD SAMPLE|INFIT OUTFIT||STRUCTURE|CATEGORY |
| LABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ||CALIBRATN| MEASURE |

|---- - oo e U —— N —— |
| 1 1 203 22| -7.09 -6.96| 1.05 .87|| NONE [( -7.52)| 1
| 2 2 165 18| -3.15 -3.32| 1.12 1.02|| -6.42 | -3.74 | 2
| 3 3 171 19| .58 .78 .93 .93|| -1.e6 | .53 | 3
| 4 4 168 19| 3.48 3.40| .85 .88|| 2.13 | 3.74 | 4
| 5 5 201 22| 5.79 5.78| 1.03 1.04|| 5.35 |( 6.47)| 5
|---- - oo e U —— N —— |
|MISSING 80 8| .86 | [ | |

OBSERVED AVERAGE is mean of measures in category. It is not a parameter estimate.
Figure 49. Category structure of the 4-item group 3 comprising items Q22, Q24, Q25, and
Q34, after editing 3 aberrant persons’ responses to item Q34

CATEGORY PROBABILITIES: MODES - Structure measures at intersections

P —4------ +------ +------ R +------ +------ +------ +------ +-
R 1.0 + | +
0 | 5]
B | 22 55 |
A [1 22 222 5
B .8+1 2 2 5 +
I | 1 2 2 5
L | 1 2 2 3333 44444 5 |
I | 1 2 2 3 33 4 4 5 |
T .6+ 1 2 2 3 3 4 4 5 +
Y | 12 23 34 45 |
5o+ * * 34 45 +
0 | 21 32 43 54 |
F .4+ 2 1 32 4 3 5 4 +
| 2 1 3 2 4 3 5 4 |
R | 2 1 3 2 4 3 5 4 |
E | 2 1 3 2 4 3 5 4
S .24+ 2 1 33 2 4 35 4 +
P |2 11 3 * * 4
0 | 11 33 44 2 5 33 44 |
N | 333%11 444 222 555 333 4|
S B _I_tttttttt########ttttttttt#######ttttttttt########tttttttt+
E —+-----= +------ +------ +------ +------ +------ +------ +-----= +-
-8 -6 -4 -2 0 2 4 6 8

PERSON [MINUST ITEM MEASURE
Figure 50. Category probability curves of the 4-item group 3 comprising items Q22, Q24,
Q25, and Q34, after editing 3 aberrant persons’ responses to item Q34
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DIF class specification is: DIF=@GENDER

| PERSON DIF DIF PERSON DIF

DIF DIF JOINT

| CLASS MEASURE S.E. CLASS MEASURE S.E. CONTRAST S.E.

| F -1.31 .19 M -1.36
| F .37 A7 M -.11
| F 76 .17 M .36
| F 91 17 M 1.11

35 .85 39
35 -.26 39
34 .39 38
34 -.20 38

Welch

MantelHanz1l ITEM

t d.f. Prob. Prob.

-.66 67 .5115 .
1.02 68 .3091 .
-.52 69 .o0048 .

Size Number Name |

Figure 51. Gender DIF of the 4-item group 3 comprising items Q22, Q24, Q25, and Q34,
after editing 3 aberrant persons’ responses to item Q34

SUMMARY OF 182 MEASURED (NON-EXTREME) PERSON

| TOTAL

| SCORE COUNT
| MEAN 10.9 3.6
| s.D. 4.7 .8
| MAX. 19.0 4.0
| MIN. 2.0 1.0

| REAL RMSE  1.33 TRUE SD
[MODEL RMSE ~ 1.17 TRUE SD
| S.E. OF PERSON MEAN = .31

.37 1.13
4.11 .32
6.68 2,87
-7.70 .90

3.89 SEPARATION
3.94 SEPARATION

MNSQ

ZSTD |

2.93 PERSON RELIABILITY .90 |
3.37 PERSON RELIABILITY .92 |
I

MAXIMUM EXTREME SCORE:
MINIMUM EXTREME SCORE:
LACKING RESPONSES:

37 PERSON
38 PERSON
17 PERSON

SUMMARY OF 4 MEASURED (NON-EXTREME) TTEM

| TOTAL

| SCORE COUNT
| MEAN 680.8 227.0
| s.D. 18.8 10.6
| max. 704.0 242.0
| MIN. 656.0 212.0

| REAL RMSE .16 TRUE SD
|MODEL RMSE .16 TRUE SD
| S.E. OF ITEM MEAN = .51

MODEL
MEASURE ERROR

.08 .16
.89 .00
.95 .16
-1.31 .15

.87 SEPARATION
.88 SEPARATION

5.45 TITEM
5.61 ITEM

OUTFIT |
MNSQ  ZSTD |
.95 -.5 |
.16 1.4 |
1.13 1.1 |
.69 -2.8 |

RELIABILITY .97 |
RELIABILITY .97 |
I

Figure 52. Separations and reliabilities of the 4-item group 3 comprising items Q22, Q24,
Q25, and Q34, after editing 3 aberrant persons’ responses to item Q34
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PERSOH - MAP - ITEM - Expected score zones (Rasch-half-point thresholds)

<more>|
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Figure 53. Person-item map: Expected score zones (Rasch-half-point thresholds), of the 4-
item group 3 comprising items Q22, Q24, Q25, and Q34, after editing 3 aberrant persons’
responses to item Q34
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ITEM ITEM Correlation

24 34 -0.462
25 34  -0.4287
22 25 -0.4282
22 34 -0.3301
22 24 -0.1507
24 25  -0.1256

Figure 54. Correlations of residuals for each item pair of the 4-item group 3 comprising items
Q22, Q24, Q25, and Q34, after editing 3 aberrant persons’ responses to item Q34

EXPECTED SCORE: MEAN (Rasch-score-point threshold, ":" indicates Rasch-half-point threshold) (ILLUSTRATED BY AN OBSERVED CATEGORY)
9 7 5 3 -1 1 3 5 7 9
|----- PR oo PR oo PR oo PR oo | NUM  TTEM
1 1 2 3 4 5 5 34 Q34
1 1 2 3 4 5 5 25 Q25
| |
11 H 2 H 3 H 4 5 5 24 Q24
| |
11 2 3 : 4 5 5 22 Q22
|-~ b - T I T I e | NUM  TTEM
9 7 5 3 -1 1 3 5 7 9
3 1 1 11 11 1 1 2
6 93 18 11 2 261 @ 3 2937 24 9 9 17226 14 718 PERSON
S M S
910 20 30 49 50 60 70 80 99 PERCENTILE

Figure 55. Construct keymap of the 4-item group 3 comprising items Q22, Q24, Q25, and
Q34, after editing 3 aberrant persons’ responses to item Q34

406



FERSOM - MAP - ITEM
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Figure 56. Person-item map of the 4-item group 3 comprising items Q22, Q24, Q25, and
Q34, after editing 3 aberrant persons’ responses to item Q34
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Appendix 19: Study Stress’ work-in-progress figures and tables

Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

Total raw variance in observations
Raw variance explained by measures
Raw variance explained by persons
Raw Variance explained by items
Raw unexplained variance (total)

Unexplned
Unexplned
Unexplned
Unexplned
Unexplned

variance
variance
variance
variance
variance

in
in
in
in
in

1st
2nd
3rd
4th
5th

contrast
contrast
contrast
contrast
contrast

32.
19.
12,
6.
13.
2.

1.

(R E S

Empirical --

1 100.0%

1 59.5%

8§ 39.8%

3 19.7%

@ 40.5% 1e0.8e%
3 7.2% 17.9%
S 5.9% 14.5%
6 5.1% 12.7%
4 4.4% 10.9%
3 4.1% 10.6%

Figure 1. Standardized residual variance of initial Study Stress dimension

STANDARDIZED RESIDUAL LOADINGS FOR ITEM (SORTED BY LOADING)

1ee
59
39
19
40

Modeled

.8%
.4%
7%
7%
.6%

INFIT QUTFIT| ENTRY

|con- | | INFIT OUTFIT| ENTRY

| TRAST|LOADING|MEASURE MNSQ MNSQ |NUMBER ITE
[------ R T T T Fomm e |
| 1 64 | -.33 .86 .86 |A 41 Q41

| 1 | 59 | .24 .86 .92 |B 42 Q42

| 1 | 51 | .36 1.87 1.e4 |C 40 Q4@

| 1 39 | -.97 .79 .85 |D 43 Q43

| 1 | 19 | -.77 .81 .78 |E 44 Q44

| 1 | 11 | -.20 .94 .96 |F 49 Q49

| 1 e9 | -.93 1.23 1.23 |G 50 Q5@

| LOADING |MEASURE

MNSQ MNSQ |NUMBER ITE |

[------- T T T |
| .57 1.06 1.60 |a 46 Q46 |

| 33 .95 .87 |b 45 Q45 |

| -.27 1.21 1.26 |c 48 Q48 |

| -.36 1.10 1.7 |d 47 Q47 |

| 1.36 1.10 1.18 |e 39 Q39 |

| .98 1.01 1.€4 |f 38 Q38 |

I I

Figure 2. Standardized residual loadings for items in the first contrast of initial Study Stress

dimension
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STANDARDIZED RESIDUAL CONTRAST 1 PLOT

1
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o
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COUNT: 2 1

111 1

ITEM MEASURE

111

1

1

t—F —F—F—F —F—F —F — F —F — F — + — + —

COUNT

(Y

Figure 3. The principal component analysis plot of item loading for the first contrast of the
initial Study Stress dimension

ITEM STATISTICS:

MISFIT ORDER

|ENTRY  TOTAL
|NUMBER SCORE
| 5@ 718
| 49 615
| 40 548
| 44 706
| 42 571
| 41 649
| 43 730
| MEAN 648.1
| s.D. 67.6

TOTAL
COUNT

MEASURE

MODEL | INFIT | OUTFIT |PT-MEASURE |EXACT MATCH|

S.E. |[MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%|

[==mmmm - Fomm e Fommm o Fommm e +
.1e|1.4e 4.1|1.4e 4.e|A .77 82| 58.3 58.3|

.11]1.11  1.2]|1.1e 1.1|B .8e 81| 59.8 59.7]|

.11]1.e9 1.e|1.e1 2|c .78 78| 64.2 62.0]|

.1e| .97 -.3| .95 -.6|D .82 82| 65.6 58.5]|

11| .82 -2.1| .94 -.6|c .88 79| 64.1 61.3]|

18| .81 -2.2| .8@ -2.4|b .83 81| 68.8 59.5]|

1e| .75 -3.1| .77 -2.8|a .85 82| 7.7 58.2]|

[===mmmm Hmmmmm e Fommm e ommm e dommmm oo +
18| .99 -.2|1.ee -.1| | 64.4 59.6]|

ee| .21 2.3] .2e 2.1] | 4. 1.4

Figure 4. Item statistics, in misfit order, of 7-item group 1 comprising items Q40 to Q44,

Q49, and Q50
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TABLE OF POORLY FITTING ITEM
NUMBER - NAME -- POSITION

5@ Qse
RESPONSE :
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:

Z-RESIDUAL:
RESPONSE:

Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:

Z-RESIDUAL:
RESPONSE:

Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE :
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

11:

21:

31:

41:

51:

61:

71

81:

91:

1e1:

111:

121:

131:

141:

151:

161:

171:

181:

191:

201:

211:

221:

231:

241:

251:

261:

271:

2

(]

=

4

(PERSON IN ENTRY ORDER)
MEASURE - INFIT (ZSTD) OUTFIT

A
2

> u

X BPw U

[y

.0

5

w

Figure 5. Persons’ responses to item Q50 in the 7-item group 1 comprising items Q40 to Q44,
Q49, and Q50

410



ITEM STATISTICS:

MISFIT ORDER

|ENTRY  TOTAL
|NUMBER SCORE

| 5@ 695
| 49 615
| 40 548
| 44 706
| 42 571
| 43 730
| 41 649

TOTAL
COUNT MEASURE

262 -.68
260 19
258 o4
270 -.53
263 80
270 -.78
2638 o7
264.4 2o
4.5 65

MODEL | INFIT | OUTFIT |PT-MEASURE |EXACT MATCH|
S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%|
1@|1.21 2.2|1.16 1.7]|A .81 83| 59.7 59.3|
11]|1.16 1.7|1.17 1.8|B .81 82| e8.2 60.6]|
11|1.13 1.4|1.e6 6|c .78 79| 65.8 62.9]|
10|1.e0 e| .98 -.2|D .83 83| 65.2 59.6|
11| .84 -1.8| .97 -.3|c .81 80| 64.9 62.1]|
18| .79 -2.6| .83 -2.e|b .85 83| 7.7 59.3|
11| .83 =-2.e| .81 =-2.2|a .84 82| 68.8 60.5]|
11| .99 -.2|1.ee .1 | 64.9 60.6|
ee| .16 1.8| .13 1.5]| | 3.7 1.3

Figure 6. Item statistics, in misfit order, of the 7-item group 1 comprising items Q40 to Q44,

Q49, and Q50

Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

Total raw variance in observations =

Raw variance explained by measures
Raw variance explained by persons
Raw Variance explained by items

Raw unexplained variance (total)

Unexplned variance in
Unexplned variance in
Unexplned variance in
Unexplned variance in
Unexplned variance in

1st contrast =
2nd contrast =
3rd contrast =
4th contrast =
5th contrast =

-- Empirical --
21.3 100.0%
14.3 67.2%
11.6 54.4%
2.7 12.8%
7.8 32.8%
1.9 S.0%
1.6 7.5%
1.1 5.0%
.9 4.4%
.8 3.7%

Modeled

100.08%

66.9%

54.2%

12.7%

160.0% 33.1%
27 .4%
23.0%
15.3%
13.5%
11.3%

Figure 7. Standardized residual variance of the 7-item group 1 comprising items Q40 to Q44,
Q49, and Q50, after editing 6 odd persons’ responses to item Q50

SUMMARY OF CATEGORY STRUCTURE. Model="R"

| CATEGORY

OBSERVED|OBSVD SAMPLE|INFIT OUTFIT||STRUCTURE |CATEGORY|

| LABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ||CALIBRATN| MEASURE |

| 1 1
| 2 2
| 3 3
| 4 4
| 5 s
.
|[MISSING

360 19| -4.14
707 38| -2.12
477 26| -.25
226 12| 1.e61
81 4| 2.79

-4.17| 1.e9 1.e4]]|

-2.09] .96  .99]||
-.23]| .91 .94]||
1.44] .80 .s0e]||

_________ tommmm |
NONE |( -5.17)| 1
-4.85 | -2.42 | 2
-.74 | .28 | 3
1.35 | 2.43 | 4
3.44 |( 4.862)]| s
_________ 4ommmmm |

OBSERVED AVERAGE is mean of
Figure 8. Category structure of the 7-item group 1 comprising items Q40 to Q44, Q49, and
Q50, after editing 6 odd persons’ responses to item Q50

measures in category.

It is not a parameter estimate.
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CATEGORY PROBABILITIES: MODES - Structure measures at intersec

+ +
I I
I I
I I
+ +
I I
| 11 2222222 5 |
| 1 22 2 5 |
+ 1 2 2 33 44 5 +
| 12 22 33 33 444 44 5 |
+ * 233 33 4 445 +
I I
+ +
I I
I I
I I
+ +
I I
I
I

22 1#3 4 2 55 33 44
2 33 11 44 22 55 33 444 |

33333 111**44 5**22 3333 4|
ok Rk kR R Rk ok R okok R okok R Rk G DRk ok R kR R R T 1 ] DR R R Rk Rk R Rk Rk Rk kR kg

-6 -4 -2 e 2 4 6
PERSON [MINUS] ITEM MEASURE

tions

Category probability curves of the 7-item group 1 comprising items Q40 to Q44,
Q49, and Q50, after editing 6 odd persons’ responses to item Q50

DIF class specification is: DIF=@GENDER

PERSON

DIF DIF PERSON DIF DIF DIF JOINT Welch MantelHanzl ITEM
CLASS MEASURE S.E. CLASS MEASURE S.E. CONTRAST S.E. t d.f. Prob. Prob. Size Number
___________________________________________________________________________________________________ |
1.02 13 M 72 22 29 26 1.13 141 .2621 .4541 -.48 40
@5 12 M 43 22 -.48 25 -1.93 139 .e558 .1132 -.12 41
71 13 M 1.e9 23 -.38 26 -1.44 137 .1534 .0347 -.93 42
-.60 12 M -1.33 20 74 23 3.14 146 .0021 .0004 60 43
-.48 12 M 67 21 18 24 77 145 .4421 .0884 31 44
@5 12 M 62 22 -.56 25 -2.22 135 .0284 .0080 -.33 49
-.66 12 M -.74 21 o8 24 34 135 .7333 .9083 30 50

Figure 10. Gender DIF of the 7-item group 1 comprising items Q40 to Q44, Q49, and Q50,
after editing 6 odd persons’ responses to item Q50

DIF class specification is: DIF=@GENDER

PERSON

DIF DIF PERSON DIF DIF DIF JOINT Welch MantelHanzl ITEM
CLASS MEASURE S.E. CLASS MEASURE S.E. CONTRAST S.E. t d.f. Prob. Prob. Size Number
___________________________________________________________________________________________________ |
S1 .13 M 49 22 42 26 1.61 134 .11@3 .1%22 -.@9 40
-.14 .12 M 20 22 -.34 25 -1.37 133 .1719 .1465 -.52 41
61 .13 M 85 23 -.24 26 -.91 131 .3626 .3231 -.@7 42
-.57 .12 M -.89 21 32 24 1.36 137 .1766 .1393 26 44
-.e5 .12 M 38 22 -.43 25 -1.79 131 .e916 .1951 17 49
-.75 .12 M -.98 21 24 24 98 127 .3282 .6283 32 50

Figure 11. Gender DIF of the 6-item group 1 comprising items Q40 to Q42, Q44, Q49,
Q50, after editing 6 odd persons’ responses to item Q50, and removing DIF item Q43
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ITEM STATISTICS:

MISFIT ORDER

|PT-MEASURE |EXACT MATCH| |

|ENTRY  TOTAL
|NUMBER SCORE

| 5@ 695
| 44 706
| 49 615
| 40 548
| 42 571
| 41 649

TOTAL

COUNT MEASURE

MODEL | INFIT

S.E.

| OUTFIT

|MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP¥%| ITEM |

[===mm e e - o m o o oo Fomm e N |
1e|1.16 1.7]|1.14 1.6|A .81 83| 59.6 58.1| Qse |

1e|1.12 1.4]1.11 1.2|B .81 83| 62.5 58.8| Q44 |

11|1.e6 7|1.e8 g|c .82 82| 61.5 6e.8| Q49 |

11]|1.e3 4| .95 -.4|c .80 8e| 65.0 62.7| Q4o |

11| .8e -2.3| .89 -1.2|b .82 80| 65.7 61.8| Q42 |

ie| .76 -2.9| .73 -3.2|a .85 82| 7e.4 59.8| Q41 |

[===mm e e - o m o o oo Fomm e N |
11| .99 2| .98 -.2| | 64.1 60.3]| |

ee| .15 1.8| .14 1.7| | 3.5 1.8] |

Figure 12. Item statistics, in misfit order, of the 6-item group 1 comprising items Q40 to Q42,
Q44, Q49, and Q50, after editing 6 odd persons’ responses to item Q50, and removing DIF

item Q43

Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

Total raw variance in observations
Raw variance explained by measures
Raw variance explained by persons
Raw Variance explained by items
Raw unexplained variance (total)

Unexplned
Unexplned
Unexplned
Unexplned
Unexplned

variance
variance
variance
variance
variance

in
in
in
in
in

1st
2nd
3rd
4th
5th

contrast
contrast
contrast
contrast
contrast

1e0.0%
29.3%
21.8%
18.6%
16.3%

-- Empirical --
17.8 100.8%
11.8 66.3%
9.6 54.0%
2.2 12.2%
6.0 33.7%
1.8 9.9%
1.3 7.4%
1.1 6.3%
1.0 5.5%
.8 4.7%

13.9%

Modeled

1e6.0%
66.1%
53.9%
12.2%
33.9%

Figure 13. Standardized residual variance of the 6-item group 1 comprising items Q40 to
Q44, Q49, and Q50, after editing 6 odd persons’ responses to item Q50, and removing DIF

item Q43

ITEM STATISTICS:

CORRELATION ORDER

| PTBISERL-AL |EXACT MATCH| |

|ENTRY  TOTAL
|NUMBER SCORE

| 44 706
| 40 548
| 5@ 695
| 42 571
| 49 615
| 41 649

TOTAL

COUNT MEASURE

MODEL | INFIT

S.E.

| ouTFIT

|MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM |

[ e e R T T R D T e |
10|1.12 1.4|1.11 1.2| .79 82| 62.5 58.8| Q44 |

11]1.e3 4| .95 -.4| .se 80| 65.0 62.7| Q40 |

1e|1.16 1.7|1.14 1.6| .se 81| 59.6 ©58.1| Qse |

11| .se -2.3| .89 -1.2| .82 80| 65.7 61.8| Q42 |

11|1.e6 7|1.e8 8| .82 82| 61.5 60.8| Q49 |

1e| .76 -2.9| .73 -3.2| .84 81| 7.4 ©59.8| Q41 |

[ e e R T T R D T e |
11| .99 2] .98 -.2| | 64.1 60.3] |

ee| .15 1.8| .14 1.7| | 3.5 1.8] |

Figure 14. Item statistics, in point biserial correlation order, of the 6-item group 1 comprising

items Q40 to Q42, Q44, Q49, and Q50, after editing 6 odd persons’ responses to item Q50,
and removing DIF item Q43
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SUMMARY OF CATEGORY STRUCTURE. Model="R"

| CATEGORY  OBSERVED|OBSVD SAMPLE|INFIT OUTFIT||STRUCTURE |CATEGORY |
| LABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ||CALIBRATN| MEASURE|

R D R mmmmmmmm - - |
| 1 1 330 21| -4.e8 -4.10| 1.18 1.03|| NONE |( -5.12)| 1
| 2 2 614 39| -2.07 -2.e4| .92 .92]] -3.99 | -2.35 | 2
| 3 3 387 24| -.25 -.25] .93 .95] | -.65 | .29 | 3
| 4 4 185 12| 1.56 1.36] 77 76| | 1.29 | 2.37 | 4
| 5 s 65 4| 2.53 2.91| 1.68 1.66]|| 3.35 |( 4.53)| 5
[----mmmm e oo mmm oo dommmmmmm - oo |
|[MISSING 56 3| -1.72 | | | | |

OBSERVED AVERAGE is mean of measures in category. It is not a parameter estimate.

Figure 15. Category structure of the 6-item group 1 comprising items Q40 to Q42, Q44, Q49,

and Q50, after editing 6 odd persons’ responses to item Q50, and removing DIF item Q43

Mmoo < 4 HFHm®@>mWO:>™™D

mw=Z207TvTuwrnm:=ao

1.

CATEGORY PROBABILITIES: MODES - Structure measures at intersections

e R +--mm - e e e +-
+ +
I 5|
|1 555 |
| 12 55 |
+ 1 5 +
| 11 55 |
| 1 2222222 5 |
| 1 2 22 5 |
+ 1 22 2 4 5 +
| 12 2 333333 444 444 5 |
+ * 2 3 3 4 45 +
| 21 3% 34 54 |
+ 2 1 3 2 43 5 44 +
| 2 1 3 2 4 3 5 4 |
| 2 1 3 2 4 33 5 4 |
| 22 1 3 244 35 4 |
+ 2 11 33 42 5* 44 +
| 22 *3 4 2 5 3 44 |
|2 33 111 44 22 55 33 444 |
| 3333 11**44 55%%22 3333 4|
okkckckokkkokkokokokok ok kok ok kkkkkkkQhkkkokckoskokk 11 Pk kkkkokkkdkokkkkokkkkkokok kg
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-6 -4 -2 ] 2 4 6

PERSON [MINUS] ITEM MEASURE

Figure 16. Category probability curves of the 6-item group 1 comprising items Q40 to Q42,
Q44, Q49, and Q50, after editing 6 odd persons’ responses to item Q50, and removing DIF
item Q43
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SUMMARY OF 257 MEASURED (NON-EXTREME) PERSON

| TOTAL

| SCORE COUNT
| MEAN 14.2 5.8
| s.D. 5.8 .7
| max. 28.0 6.0
| mMIN. 2.0 1.0
| REAL RMSE .84 TRUE SD
|MODEL RMSE .74 TRUE SD

| S.E. OF PERSON MEAN = .14

MODEL

MEASURE ERROR
-1.32 .73
2.19 .14
4.27 1.87
-5.73 .59

2.92 SEPARATION
2.96 SEPARATION

MAXIMUM EXTREME SCORE:
MINIMUM EXTREME SCORE:

2 PERSON
15 PERSON

SUMMARY OF 6 MEASURED (NON-EXTREME) ITEM

| TOTAL

| SCORE COUNT
| MEAN 630.7 263.5
| s.D. 58.9 4.2
| max. 706.0 270.0e
| MIN. 548.0 258.0
| REAL RMSE .11 TRUE SD
| MODEL RMSE .11 TRUE SD

| S.E. OF ITEM MEAN = .27

MODEL

MEASURE ERROR
.00 .11

.60 .00

.80 .11
-.80 .1e

.59 SEPARATION
.59 SEPARATION

INFIT OUTFIT |

MNSQ ZSTD MNSQ  ZSTD |

.98 -.2 .97 -.2 |

.88 1.4 .88 1.4 |

6.65 4.6 6.66 4.6 |

.e8 -2.4 .86 -2.4 |

2.41 PERSON RELIABILITY .85 |
2.78 PERSON RELIABILITY .89 |
I

INFIT OUTFIT |

MNSQ ZSTD MNSQ  ZSTD |

.99 -.2 .98 -.2 |

.15 1.8 .14 1.7 |

1.16 1.7 1.14 1.6 |

.76  -2.9 .73 -3.2 |

5.36 ITEM RELIABILITY .97 |
5.52 ITEM RELIABILITY .97 |
|

DELETED: 1 ITEM
Figure 17. Separations and reliabilities of the 6-item group 1 comprising items Q40 to Q42,
Q44, Q49, and Q50, after editing 6 odd persons’ responses to item Q50, and removing DIF

item Q43
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PERSON - MAP - ITEM - Expected score zones (Rasch-half-peint thresheolds)

<more>|
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[ D40 .45
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# |5 Q44 .35
Q50 .35
I
CHEFEAE |
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Figure 18. Person-item map: Expected score zones (Rasch-half-point thresholds), of the 6-
item group 1 comprising items Q40 to Q42, Q44, Q49, and Q50, after editing 6 odd persons’
responses to item Q50, and removing DIF item Q43
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ITEM ITEM Correlation

41 50 -0.3778
42 50 -0.3705
40 49  -0.3107
40 44  -0.3046
44 49  -0.2851
40 50 -0.2804
42 49  -0.2619
41 49  -0.2162
42 44  -0.2051
44 50 -0.197
41 44  -0.1422
41 42 -0.0351
40 41 -0.0342
49 50 0.0106
40 42 0.0708

Figure 19. Correlations of residuals for each item pair of the 6-item group 1 comprising
items Q40 to Q42, Q44, Q49, and Q50, after editing 6 odd persons’ responses to item Q50,
and removing DIF item Q43

EXPECTED SCORE: MEAN (Rasch-score-point threshold, ":" indicates Rasch-half-point threshold) (ILLUSTRATED BY AN OBSERVED CATEGORY)
-6 -4 -2 ] 2 4 6
|--mmmmme- I —— [ —— I —— o o | Num ITEM
1 1 2 : 3 4 5 5 48 Q40
1 1 2 3 4 5 5 42 Q42
| |
| |
1 1 2 3 4 5 5 49 Q49
1 1 2 3 4 5 5 41 Q41
| |
| |
11 2 3 4 5 5 44 Q44
1 2 3 4 5 5 58 Q58
|----m---- R B e e B e E e | NUM  ITEM
-6 4 2 @ 2 4 6
1 1 11 2 11 2111
59 13 39 3 28219 7261 215179 3 619317 614 1 4 11 PERSON

S M S T

Figure 20. Construct keymap of the 6-item group 1 comprising items Q40 to Q42, Q44, Q49,
and Q50, after editing 6 odd persons’ responses to item Q50, and removing DIF item Q43
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PERSON - MAP - ITEM
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Figure 21. Person-item map of the 6-item group 1 comprising items Q40 to Q42, Q44, Q49,
and Q50, after editing 6 odd persons’ responses to item Q50, and removing DIF item Q43
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Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

-- Empirical -- Modeled

Total raw variance in observations = 15.5 106.6% 1008.0%

Raw variance explained by measures = 9.5 61.3% 61.2%

Raw variance explained by persons = 7.0 45.3% 45.3%

Raw Variance explained by items = 2.5 16.6% 16.0%

Raw unexplained variance (total) = 6.6 38.7% l1lee.8%  38.8%
Unexplned variance in 1st contrast = 2.1 13.5% 34.9%
Unexplned variance in 2nd contrast = 1.8 11.3% 29.3%
Unexplned variance in 3rd contrast = .8 5.4% 13.9%
Unexplned variance in 4th contrast = .7 4.5% 11.8%
Unexplned variance in 5th contrast = .6 3.9% 10.e%

Figure 22. Standardized residual variance of the 6-item group 2 comprising items Q38, Q39,
and Q45 to Q48

STANDARDIZED RESIDUAL LOADINGS FOR ITEM (SORTED BY LOADING)

|con- | | INFIT OUTFIT| ENTRY | | | INFIT OUTFIT| ENTRY |
| TRAST|LOADING|MEASURE MNSQ MNSQ |NUMBER ITE | |LOADING|MEASURE MNSQ MNSQ |NUMBER ITE |
[-===-- Fommmm - e ommmmmmeo o | |-==---- R LT Fommmm e |
| 1 | .77 | .16 .93 .89 |A 46 Q46 | | -.71 | -.83 1.10 1.9 |a 48 Q48 |
| 1 | .61 | -.12 .89 .83 |B 45 Q45 | | -.71 | -.93 .99 1.ee |b 47 Q47 |
| 1 | .36 | 1.8 1.6 1.12 |[C 39 Q39 | | -.e7 | .64 1.90 1.84 |c 38 Q38 |

Figure 23. Standardized residual loadings for items in the 6-item group 2 comprising items
Q38, Q39, and Q45 to Q48
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STANDARDIZED RESIDUAL CONTRAST 1 PLOT
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Figure 24. The principal component analysis plot of item loading for the first contrast of the
6-item group 2 comprising items Q38, Q39, and Q45 to Q48

ITEM STATISTICS:

MISFIT ORDER

|ENTRY  TOTAL TOTAL MODEL|  INFIT | OUTFIT |PT-MEASURE |EXACT MATCH]| |
|NUMBER SCORE COUNT MEASURE S.E. |[MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM |
R e o mm e Fommmmmm e TR Fommmm e - |
| 39 474 266 1.13 .15]1.39  3.5|1.65 5.e|A .79 .86| 73.6 71.3| Q39 |
| 45 579 271 -.79 .14| .83 -1.8| .83 -1.6|B .91 .89| 75.4 66.8| Q45 |
| 46 557 273 -.34 .14] .71 -3.2| .71 -3.e|la .93 .89| 82.5 69.0| Q46 |
e N N e oo FRR |
| MEAN  536.7 270.0 .00 .14] .98 -.5|1.06 L | 77.1 69.1] |
| s.D. 45.2 2.9 .82 .00 .29 2.9]| .42 3.5] | 3.8 1.9] |

Figure 25. Item statistics of the 3-item group 2A comprising items Q39, Q45, and Q46
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TABLE OF POORLY FITTING ITEM
NUMBER - NAME -- POSITION

39 Q39
RESPONSE :
Z-RESIDUAL:

RESPONSE :
Z-RESIDUAL:

RESPONSE :
Z-RESIDUAL:

RESPONSE :
Z-RESIDUAL:

RESPONSE :
Z-RESIDUAL:

RESPONSE
Z-RESIDUAL:

RESPONSE :
Z-RESIDUAL:

RESPONSE :
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE :
Z-RESIDUAL :
RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESTDUAL :

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESTDUAL :

RESPONSE:
Z-RESTDUAL :

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:
RESPONSE :
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE :
Z-RESIDUAL:

RESPONSE :
Z-RESIDUAL:

RESPONSE :
Z-RESIDUAL:

RESPONSE :
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE :
Z-RESIDUAL:

Figure 26. Persons’ responses to item Q39 in the 3-item group 2A comprising items Q39,
Q45, and Q46
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ITEM STATISTICS:

MISFIT ORDER

|ENTRY  TOTAL
|NUMBER  SCORE
| 39 462
| 45 579
| 46 557
| MEAN 532.7
| s.D. 50.8

MODEL|  INFIT | OUTFIT |PT-MEASURE |EXACT MATCH| |

S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS¥% EXP%| ITEM |

| = e R N e oo FER - |
.15|1.27  2.5|1.62 3.2|A .82 .87| 75.0 73.2| Q39 |

.14] .85 -1.5| .84 -.9|B .89 .88| 73.2 69.5| Q45 |

15| .78 -2.3] .76 -1.4|a .90 .88| 83.3 71.4| Q46 |

|- T T e oo FER—— |
15| .97 -.5|1.07 23 | 77.2 71.4| |

.e0| .22 2.1] .39 2.1] | 4.4 1.5] |

TOTAL

COUNT MEASURE
262 1.24
271 -.87
273 -.37

268.7 .00
4.8 .90

Figure 27. Item statistics of the 3-item group 2A comprising items Q39, Q45, and Q46, after
editing 4 odd persons’ responses to item Q39.

ITEM STATISTICS:

MISFIT ORDER

|ENTRY  TOTAL

|NUMBER ~ SCORE

TOTAL

COUNT MEASURE
273 .48
271 -.48

272.0 .00
1.0 .48

MODEL|  INFIT | OUTFIT |PT-MEASURE |EXACT MATCH| |

S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM |

[ = m e el Hmmmm Hmmmmmmm o dmmm e Hmmmm - Hmmm—-- |

| 46 557 .20] .99  .e| .81 -.6|A .94 .94| 85.7 83.0| Q46 |
. . -1 . -.6la . . . .

45 579 20 98 1 20 6 93 93| 85.7 82.9| Q45
e oo oo o- oo oo FRRPE |
| MEAN  568.0 .20| .99  .e| .81 -.6| | 85.7 83.0| |
| s.0.  11.0 00| .00  .o| .00  .0| | .o .o |

Figure 28. Item statistics of the 2-item group 2A comprising items Q45 and Q46, after

removing item Q39

SUMMARY OF 189 MEASURED (NON-EXTREME) PERSON

| TOTAL

| SCORE COUNT
| MEAN 5.0 2.0
| s.p. 1.4 .0
| max. 9.0 2.0
| MIN. 3.0 2.0
| REAL RMSE  6.44 TRUE SD
|MODEL RMSE  6.27 TRUE SD

| S.E. OF PERSON MEAN = .37

MODEL

MEASURE ERROR
-4.67 3.58
5.04 5.15
15.32  20.45
-11.01 1.43

.00 SEPARATION
.00 SEPARATION

INFIT OUTFI
MNSQ  ZSTD  MNSQ
.75 -.6 .75
2.03 1.3 2.3
9.99 7.1 9.90
.00 -1.5 .00

.00 PERSON RELIABILITY

.00 PERSON RELIABILITY

ZSTD |

|
.00 |
|

MAXIMUM EXTREME SCORE:
MINTMUM EXTREME SCORE:
LACKING RESPONSES:

Figure 29. Person separation and person reliability of the 2-item group 2A comprising items
Q45 and Q46, after removing item Q39

4 PERSON
80 PERSON
1 PERSON
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ITEM STATISTICS: MISFIT ORDER

|ENTRY  TOTAL TOTAL MODEL|  INFIT | OUTFIT |PT-MEASURE |EXACT MATCH| |
|[NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM |
[ == - S EEEEEEE Hmmmmmm o S EEEEEEE RTINS o |
| 38 508 266 1.39 .13]1.30  2.9]1.38 3.3|A .76  .82] 68.9 69.4| Q38 |
| 48 650 273 -.63 .12] .83 -1.9] .84 -1.8|B .89 .86] 67.3 64.3| Q48 |
| 47 658 272 -.76 .12| .80 -2.3| .80 -2.3|a .89 .86] 70.5 63.1| Q47 |
e e R ommm e oo FRRR |
| MEAN 6085.3 270.3 .00 .12] .98 -.4]1.01 -.3| | 68.9 65.6] |
| s.D. 68.9 3.1 .99 .01 .23 2.4| .27 2.5| | 1.3 2.7] |

Figure 28. Item statistics of the 3-item group 2B comprising items Q38, Q47, and Q48
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TABLE OF POORLY FITTING ITEM
NUMBER - NAME -- POSITION

38 Q38
RESPONSE :
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Z-RESIDUAL:
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Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESTIDUAL :

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

Figure 29. Persons’ responses to item Q38 in the 3-item group 2B comprising items Q38,
Q47, and Q48
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ITEM STATISTICS: MISFIT ORDER

|ENTRY  TOTAL TOTAL MODEL|  INFIT | OUTFIT |PT-MEASURE |EXACT MATCH| |
[NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM |
e e Hommmmmmm - oo oo FRR |
| 38 487 257 1.72 .14]1.18  1.8|1.16 1.4|A .8 .83| 70.3 72.6| Q38 |
| 48 650 273 -.78 .13] .91 -.9] .92 -.8|B .89 .88| 67.6 66.7| Q48 |
| a7 658 272 -.94 .13] .84 -1.8] .83 -1.8]|a .89 .88| 71.3 65.9] Q47 |
e N oo o T FRR |
| MEAN 598.3 267.3 00 .13 .98 -.3| .97 -.4| | 69.7 68.4]| |
| s.D 78.8 7.3 1.22 .e1| .15 1.6| .14 1.3| | 1.5 3.0] |

Figure 30. Item statistics of the 3-item group 2B comprising items Q38, Q47, and Q48, after
editing 9 aberrant persons’ responses to item Q38.

Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

-- Empirical -- Modeled

Total raw variance in observations = 11.0 100.0% 100.0%

Raw variance explained by measures = 3.0 72.8% 71.8%

Raw variance explained by persons = 6.5 59.0% 58.2%

Raw Variance explained by items = 1.5 13.7% 13.5%

Raw unexplained variance (total) = 3.0 27.2% 100.0%  28.2%
Unexplned variance in 1st contrast = 1.5 13.2% 48.5%

Figure 31. Standardized residual variance of the 3-item group 2B comprising items Q38,
Q47, and Q48, after editing 9 aberrant persons’ responses to item Q38.

ITEM STATISTICS: CORRELATION ORDER

|ENTRY  TOTAL TOTAL MODEL|  INFIT | OUTFIT |PTBISERL-AL|EXACT MATCH| |
|[NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM |
I . oo . e TR |
| 38 487 257 1.72 .14|1.18 1.8|1.16 1.4] .80 .84| 70.3 72.6] Q38 |
| 48 650 273 -.78 .13 .91 -.9] .92  -.8] .89 .88| 67.6 66.7| Q48 |
| 47 658 272 -.94 .13] .84 -1.8] .83 -1.8] .98 .88| 71.3 65.9] Q47 |
e oo oo o oo FRR |
| MEAN  598.3 267.3 .00 .13| .98 -.3| .97 -.4| | 69.7 68.4| |
| s.D. 78.8 7.3 1.22 .e1] .15 1.6] .14 1.3] | 1.5 3.09] |

Figure 32. Item statistics, in point-biserial correlation order, of the 3-item group 2B
comprising items Q38, Q47, and Q48, after editing 9 aberrant persons’ responses to item

Q38.

SUMMARY OF CATEGORY STRUCTURE. Model="R"

| CATEGORY  OBSERVED|OBSVD SAMPLE|INFIT OUTFIT||STRUCTURE|CATEGORY |
| LABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ||CALIBRATN| MEASURE |

|------m - e o TR — TR —— |
[ 1 1 193 24| -5.81 -5.95| 1.17 1.19]|| NONE |( -6.82)| 1
| 2 2 340 42| -3.11 -3.e5] .93 .87|| -5.72 | -3.34 | 2
| 3 3 181 23| -.20 -.20| .91  .93]|]| -.96 | .57 | 3
| 4 4 61 8| 2.39 2.3e| .85 .85]|]| 2.14 | 3.35 | 4
| 5 s 27 3| 4.69 4.62| 1.01 1.06]] 4.53 |( 5.78)| 5
|--=mmmmm e fmmmmmmmmm e Fmmmmm - m - Hmmm e |
|[MISSING 10 1| -4.18 | | | |

OBSERVED AVERAGE is mean of measures in category. It is not a parameter estimate.
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Figure 33. Category structure of the 3-item group 2B comprising items Q38, Q47, and Q48,

after editing 9 aberrant persons’ responses to item Q38.

CATEGORY PROBABILITIES: MODES - Structure measures at intersections

P —4------- +----—-- +------- +----—-- +------- - +------- +-
R 1.0 +
0 I
B | 555
A | 2222 5
B .8 +1 22 22 5
I | 1 2 2
L | 1 2 2 3333 5
I | 1 2 2 33 3 5
T 6+ 1 2 2 3 3 44444 5
Y | 12 23 3 4 44 5
.5+ * * 34 *
0 | 21 32 43 54
F 4+ 2 1 32 4 3 5 4
| 2 1 3 2 4 3 5 4
R | 2 1 3 2 4 3 5 4
E | 2 1 3 2 4 35 44
S .2 42 11 3 2 4 35 4
P | 1 33 ok 553 4
0 | 1133 44 2 5 33 444
N | 33331111 444 222%55 333
S B _|_***:Hc**:k:k:!c***:k:k***:k:k***:k:k****:Hc****&1**&&***ﬂ:ﬂ:***ﬂ:ﬂ:***ﬂ:ﬂ:*_'_
E —---- - +------- +----—-- +------- et +------- F------- +-
-7 -5 -3 -1 1 3 5

PERSON [MINUS] ITEM MEASURE

Figure 34. Category probability curve of the 3-item group 2B comprising items Q38, Q47,
and Q48, after editing 9 aberrant persons’ responses to item Q38

DIF class specification is: DIF=@GENDER

| PERSON DIF DIF PERSON DIF DIF DIF

| CLASS MEASURE S.E. CLASS MEASURE S.E. CONTRAST
| F 1.63 .16 M 2.2 .29 40
| F -.81 15 M -1.32 .25 51
| F -.83 15 M 63 .25 20

JOINT
S.E.

.33 -1.20 124 .2365 .3284
.29 1.77 129 .079 .1154

.29

Welch
t d.f. Prob. Prob.

-.69 128 .4894 .6595

-.30
.14
.16

MantelHanzl ITEM
Size Number

Name |

Figure 35. Gender DIF of the 3-item group 2B comprising items Q38, Q47, and Q48, after

editing 9 aberrant persons’ responses to item Q38
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SUMMARY OF 239 MEASURED (NON-EXTREME) PERSON

| TOTAL MODEL INFIT OUTFIT |
| SCORE COUNT MEASURE  ERROR MNSQ ZSTD MNSQ  ZSTD |
[~ |
| MEAN 7.0 3.0 -2.09  1.20 .95 -.2 9%  -.2 |
| s.D. 2.3 .2 2.81 .17 1.15 1.1 1.20 1.1 |
| MAX. 14.0 3.0 5.70  2.52 8.14 3.7 8.51 3.7 |
| MIN. 2.0 1.0 -6.72 .96 .00 -2.8 .00 -2.7 |

| REAL RMSE  1.41 TRUE SD  2.43 SEPARATION 1.72 PERSON RELIABILITY .75 |
|MODEL RMSE  1.21 TRUE SD  2.54 SEPARATION 2.10 PERSON RELIABILITY .82 |
| S.E. OF PERSON MEAN = .18 |
MAXIMUM EXTREME SCORE: 2 PERSON
MINIMUM EXTREME SCORE: 33 PERSON
SUMMARY OF 3 MEASURED (NON-EXTREME) ITEM

| TOTAL MODEL INFIT OUTFIT |
| SCORE COUNT MEASURE  ERROR MNSQ ZSTD  MNSQ  ZSTD |
| === I
| MEAN 598.3 267.3 .00 .13 .98  -.3 .97  -.4 |
| s.p. 78.8 7.3 1.22 .01 .15 1.6 .14 1.3 |
| max. 658.0 273.0 1.72 .14 1.18 1.8 1.16 1.4 |
| MIN. 487.0 257.0 -.94 .13 .84  -1.8 .83 -1.8 |

| REAL RMSE .14 TRUE SD  1.21 SEPARATION 8.91 ITEM RELIABILITY .99 |
|[MODEL RMSE .13 TRUE SD  1.21 SEPARATION 9.23 ITEM RELIABILITY .99 |
| S.E. OF ITEM MEAN = .86 |

Figure 36. Separations and reliabilities of the 3-item group 2B comprising items Q38, Q47,
and Q48, after editing 9 aberrant persons’ responses to item Q38
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FERSOM - MAP - ITEM - Expected score zones (Rasch-half-point thresholds)
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Figure 37. Person-item map: Expected score zones (Rasch-half-point thresholds), of the 3-
item group 2B comprising items Q38, Q47, and Q48, after editing 9 aberrant persons’
responses to item Q38
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ITEM ITEM Correlation

38 48  -0.5343
47 48  -0.4752
38 47  -0.4751

Figure 38. Correlations of residuals for each item pair of the 3-item group 2B comprising
items Q38, Q47, and Q48, after editing 9 aberrant persons’ responses to item Q38

ATABLE 2.2 04 Apr data.xls ZOU781IWS.TXT Jul 3@ 13:52 2018
INPUT: 274 PERSON 172 ITEM REPORTED: 274 PERSON 3 ITEM 5 CATS WINSTEPS 3.71.0.1

EXPECTED SCORE: MEAN (Rasch-score-point threshold, ":" indicates Rasch-half-point threshold) (ILLUSTRATED BY AN OBSERVED CATEGORY)
-8 -6 -4 -2 a 2 4 6 8
|-=---- o 4o 4ommm - o m-- o 4o 4ommm - | NuMm  ITEM
1 1 : 2 : 3 : 4 : 55 38 Q38
| |
| |
11 H 2 : 3 : 4 15 5 48 Q48
11 2 H 3 H 4 H 5 5 47 Q47
| T T I T T T TR | NUM  TTEM
-8 6 4 -2 4] 2 4 6 8
3 1 5 4 3 2 1
3 92 15 3 2 12 4] 21 7 812 3 2 PERSON

S M S T
0 10 20 30 50 60 70 80 99 99 PERCENTILE

Figure 39. Construct keymap of the 3-item group 2B comprising items Q38, Q47, and Q48,
after editing 9 aberrant persons’ responses to item Q38
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Figure 40. Person-item map of the 3-item group 2B comprising items Q38, Q47, and Q48,
after editing 9 aberrant persons’ responses to item Q38
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Appendix 20: Cultural Difference’s work-in-progress figures and tables

Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

-- Empirical -- Modeled

Total raw variance in observations = 54.7 108.6% 100.0%
Raw variance explained by measures = 27.7 ©50.6% 51.1%
Raw variance explained by persons = 23.8 43.5% 44 .0%

Raw Variance explained by items = 3.9 7.1% 7.2%

49.4% 100.6% 48.9%
6.1% 12.3%

Raw unexplained variance (total) = 27.0
3
.7 4.9% 10.0%
3
1

Unexplned variance in 1st contrast
Unexplned variance in 2nd contrast
Unexplned variance in 3rd contrast 4.2% 8.6%
Unexplned variance in 4th contrast 3.8% 7.6%
Unexplned variance in 5th contrast = 1.6 2.9% 6.0%

Innn
MMM W

Figure 1. Standardized residual variance of initial Cultural Difference dimension

STANDARDIZED RESIDUAL LOADINGS FOR ITEM (SORTED BY LOADING)

|[con- | | INFIT OUTFIT| ENTRY | | | INFIT OUTFIT| ENTRY |
| TRAST|LOADING|MEASURE MNSQ MNSQ |NUMBER ITE | |LOADING|MEASURE MNSQ MNSQ |NUMBER ITE |
[------ - ommm e Fommmm e | |------- ommm e ommmm e |
| 1 | .68 | -.45 .94 .93 |[A 73 Q73 | | ~-.56 | -.11 .72 .78 |a 54 Q54 |
| 1 | .60 | -.65 .92 .99 B 75 Q75 | | -.49 | -.18 .69 .64 |b 55 @55 |
| 1 | .59 | -.29 .82 .81 |c 76 Q76 | | -.49 | .35 .81 .71 |c 53 Q53 |
| 1 | .47 | -.12 .87 .82 |D 74 Q74 | | -.42 | -.14 .78 .86 |d 56 Q56 |
| 1 | .38 | -.16 .73 .80 |[E 77 Q77 | | ~-.36 | .81 .66 .83 |e 51 Q51 |
| 1 .34 | .16 .69 .66 |[F 72 Q72 | | ~-.35 | .16 .65 .71 |f 6@ Q6o |
I .25 | -.73 1.76 1.97 |6 61 Q61 | | ~-.29 | .8@ 1.85 1.85 |g 58 Q58 |
| 1 .19 | -.64 1.95 2.26 |[H 66 Q66 | | -.25 | -.2¢ .74 .83 |h 52 @52 |
I .11 | -.82 .98 1.e8 |[I 7e Q7e | | -.23 | -.27 1.89 1.14 |i 57 Q57 |
| 1 .e3 | .14 1.69 1.98 |J 64 Q64 | | -.21 | .52 .76 .69 |j 68 Q68 |
| 1 .e0 | .17 1.48 1.79 |[K 63 Q63 | | -.18 | .67 .68 .60 |k 71 Q71 |
| | | | | | -.18 | -.e2 .66 .72 |1 62 Q62 |
| | | | | | -.16 | 1.26 1.4 .81 |m 69 Q&9 |
| | | | | | -.14 | 1.14 1.38 1.21 |[N 65 Q65 |
| | | | | | -.e4 | -.39 1.15 1.24 |[M 59 Q59 |
| | | | | | -.e1 | -.24 1.41 1.66 |L 67 Q67 |

Figure 2. Standardized residual loadings for items in the first contrast of initial Cultural
Difference dimension
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STANDARDIZED RESIDUAL CONTRAST 1 PLOT

-1 e 1 2
e mm e o mmm e mmmmeeo oo ommmmmmm e mmmeea oo +- COUNT
7+ A | + 1
I I I
.6 + B c | + 2
I I I
C .5 + | +
o I D | | 1
N .4 + E | + 1
T | | F | 1
R .3 + | +
A I G I [ 1
S .2+ H | + 1
T I I I
.1+ I + 1
1 | | 3 | 1
WO Hmmmmm oo R e G e T LT T + 2
L I M I | 1
0 -.1 + | +
A | | Nm | 2
D -.2 + 1 | k + 3
I | ih | | 2
N -.3 + g + 1
G | e f | 2
-.4 + d | + 1
I I I
-.5 + b | c + 2
I a | [ 1
-.6 + | +
R e e e +-
-1 e 1 2
ITEM MEASURE
COUNT: 12 11212224 31 1 1 1 11

Figure 3. The principal component analysis plot of item loading for the first contrast of the
initial Cultural Difference dimension

ITEM STATISTICS: MISFIT ORDER

|ENTRY  TOTAL TOTAL MODEL | INFIT | OUTFIT |PT-MEASURE |EXACT MATCH| |
|[NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| 0BS% EXP%| ITEM |
[=mmm e e - ommmmmeoo- ommmmmeoo- ommmmmemoan ommm e Fommm-- |
| 77 563 263 22 12|1.16 1.5|1.e6 6|A .84 85| 66.7 63.8| Q77 |
| 72 491 249 81 13|1.83 4|1.11 1.e|B .81 82| 68.7 65.6] Q72 |
| 74 545 256 27 12|1.1e 1.8|l.e1 1|c .84 84| 69.9 63.7| Q74 |
| 75 648 265 -.81 11| .99 -.1|1.es 6|lc .86 87| 67.6 6@.3| Q75 |
| 73 578 246 -.41 12| .9e -.9| .91 -.9|b .87 86| 69.6 62.2] Q73 |
| 76 571 256 -.97 12| .77 -2.4| .74 -2.7|a .88 85| 71.3 62.7| Q76 |
[ === - o o oo - e - |
| MEAN 566.8 255.8 o8 .12| .98 -.1| .98 -.2| | 9.8 63.1] |
| s.D 46.5 6.8 52 .ee| .13 1.3]| .12 1.3| | 1 1.6| |

Figure 4. Item statistics, in misfit order, of 6-item group 1 comprising items Q72 to Q77.
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Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

Total raw variance in observations

Raw variance explained by measures
Raw variance explained by persons
Raw Variance explained by items

Raw unexplained variance (total)
Unexplned variance
Unexplned variance
Unexplned variance
Unexplned variance
Unexplned variance

in
in
in
in
in

1st
2nd
3rd
4th
5th

contrast

contrast =

contrast

contrast =

contrast =

-- Empirical
19.6 100.0%
13.6 69.4%
12.4 63.2%
1.2 6.2%
6.0
1.7 8.5%
1.3 6.6%
1.1 5.6%
1.9 5.3%
.9 4.5%

38.6% 100.0%

27.9%
21.6%
18.2%
17.4%
14.7%

Modeled
100.0%

69.2%
63.0%

6.2%
30.8%

Figure 5. Standardized residual variance of the 6-item group 1 comprising items Q72 to Q77

ITEM STATISTICS:

CORRELATION ORDER

| ENTRY
| NUMBER

TOTAL
SCORE

TOTAL

COUNT MEASURE

MODEL | INFIT | OUTFIT |PTBISERL-AL|EXACT MATCH|
S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%|
.12|1.16 1.5|1.e6 6| .81 .83| 66.7 63.8]|
.13|1.03 .4|1.112 1.e| .83 .84| 68.7 65.6]|
.11| .99 .1|1.e6 6| .84 .85| 67.6 60.3]|
.12|1.1e 1.e|1.e1 1] .85 .86| 69.9 63.7]|
.12| .98 -.9| .91 9| .87 .85| 69.6 62.2]|
12| .77 -2.4| .74 -2.7| .89 .86| 71.3 62.7]|
—————————— T s TR
12| .99 .1| .98  -.2] | 69.8 63.1]
ee| .13 1.3| .12 1.3] | 1.5 1.6]

Figure 6. Item statistics, in point-biserial correlation order,

items Q72 to Q77.

SUMMARY OF CATEGORY STRUCTURE.

| CATEGORY  OBSERVED|OBSVD SAMPLE|INFIT OUTFIT]||STRUCTURE|CATEGORY |

Model="R"

| LABEL SCORE COUNT %|AVRGE EXPECT| MNSQ

MNSQ| | CALIBRATN| MEASURE |

| 1 1 464 30| -4.45 -4.43| 1.3 .95]|]|
| 2 2 572 37| -2.1e -2.11| 95  .95]||
| 3 3 290 19| -.e4 -.@3| 99 1.01]|
| 4 a4 127 8| 1.58 1.51] 83  .81]|
| 5 5 82 5| 2.78 2.87| 1.22 1.36]|]|
R fmmmmmmmm—aas fmmmmmme——a- ++
|[MISSING 77 5| -1.91 | |

_________ +________|
NONE | ( -5.25)]|
-4.13 | -2.26 |
-.35 | .54 |
1.60 | 2.31 |
2.89 |( 4.15)]
_________ PR

vk wN R

OBSERVED AVERAGE is mean of measures in category. It is not a parameter estimate.

Figure 7. Category structure of 6-item group 1 comprising items Q72 to Q77.
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CATEGORY PROBABILITIES: MODES - Structure measures at intersections

P —t--------- +--------- +--------- F--------- Fommmmmm - Fmmmmmmmm - +-|
R 1.8 + +
0 | 555 |
B | 555 |
A [11 55 |
B .8+ 11 55 +
I | 1 2222222 5 |
L | 1 22 2 5 |
I | 1 2 2 5 |
T .6+ 1 2 22 5 +
Y | 122 2 33333 5 |
.5+ * 2 33 3 44 5 +
0 | 21 * 3 44 445 |
F .4+ 2 1 32 4* 544 +
| 2 1 33 2 4 3 5 4 |
R | 2 1 3 2 4 35 44 |
E | 2 11 3 2 4 * 4 |
S .2+ 22 1 33 * 5 3 44 +
P |22 11 3 44 22 5 33 44 |
0 | 33%1 a4 2*%5 33 a4 |
N | 3333 11111444 555 222 333 4444 |
S L@ pEkckkckkckckskckckskokckkokckkokckkokckkokockoskokockokokockokok k17711 Fkkkkkokkskokskoskokskskokskoskok sk
E e e - m - Fommmmm - R R +-
-6 -4 -2 ] 2 4 6
PERSON [MINUS] ITEM MEASURE
Figure 8. Category probability curves of 6-item group 1 comprising items Q72 to Q77.
DIF class specification is: DIF=@GENDER
| PERSON DIF DIF PERSON DIF DIF DIF JOINT Welch MantelHanzl ITEM |
| CLASS MEASURE S.E. CLASS MEASURE S.E. CONTRAST S.E. t d.f. Prob. Prob. Size Number Name |
I F 75 14 M 1.e@ .25 -.25 .29 -.86 111 .3898 1.000 .23 72 Q72 I
| F -.49 130 M -.19 .23 -.38 .27 -1.11 11e .27e7 .5211 .15 73 Q73 |
| F 31 14 M .13 .23 .18 .27 .68 118 .4989 .6248 .74 74 Q74 |
| F -.72 130 M -1.86 .21 .34 .25 1.35 125 .1808 .9663 -.67 75 Q75 |
| F -.11 130 M .06 .23 -.16 .27 -.61 114 .5419 .5836 -.52 76 Q76 |
I F 25 14 M .13 .23 .12 .27 .43 128 .6675 .5554 -.17 77 Q77 I
Figure 9. Gender DIF of 6-item group 1 comprising items Q72 to Q77.
SUMMARY OF 229 MEASURED (NON-EXTREME) PERSON
| TOTAL MODEL INFIT OUTFIT |
| SCORE COUNT MEASURE  ERROR MNSQ ZSTD MNSQ  ZSTD |
- oo |
| MEAN 13.5 5.7 -1.51 .78 .95 -.3 .96 -.3 |
| s.p. 5.5 1.8 2.38 .22 .99 1.5 .99 1.4 |
| MAX. 29.0 6.0 4.71 2.04 6.85 4.6 6.34 3.9 |
| MIN. 2.0 1.0 -5.84 .54 .ee  -2.7 .e0  -2.6 |
| |
| REAL RMSE .91 TRUE SD 2.20 SEPARATION 2.41 PERSON RELIABILITY .85 |
| MODEL RMSE .81 TRUE SD 2.24 SEPARATION 2.75 PERSON RELIABILITY .88 |
| S.E. OF PERSON MEAN = .16 |
MAXIMUM EXTREME SCORE: 4 PERSON
MINIMUM EXTREME SCORE: 38 PERSON
LACKING RESPONSES: 3 PERSON
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SUMMARY OF & MEASURED (NON-EXTREME) ITEM

| TOTAL MODEL INFIT OUTFIT |
| SCORE COUNT MEASURE  ERROR MNSQ ZSTD MNSQ  ZSTD |
R e e C LT L LR L PP PR |
| MEAN 566.0 255.8 .ee .12 .99 -.1 .98 -.2 |
| s.p. 46.5 6.8 .52 .00 .13 1.3 .12 1.3 |
| max. 648.0 265.0 .81 .13 1.16 1.5 1.11 1.0 |
| MIN. 491.0 246.0 -.81 .11 .77 -2.4 74 -2.7 |
R RRRRRTETES |
| REAL RMSE .12 TRUE SD .50 SEPARATION 4.18 ITEM RELIABILITY .95 |
|MODEL RMSE .12 TRUE SD .50 SEPARATION 4.29 ITEM RELIABILITY .95 |

I

| S.E. OF ITEM MEAN = .23

Figure 10. Separations and reliabilities of 6-item group 1 comprising items Q72 to Q77.
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FERSON - MAP - ITEM
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Figure 11. Person-item map of 6-item group 1 comprising items Q72 to Q77.
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PERSCOM - MAP - ITEM - Expected score zones (Rasch-half-peint threshelds)

<morel |
5 E O+
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I
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I
I Q74 .45
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T| Q76 .45
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I
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Figure 12. Person-item map: Expected score zones (Rasch-half-point thresholds), of 6-item
group 1 comprising items Q72 to Q77.
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ITEM ITEM Correlation

72 75 -0.3833
75 77  -0.3603
72 74  -0.2967
73 77  -0.2704
73 74  -0.2545
72 76  -0.2535
74 77  -0.2264
76 77  -0.2248
73 76  -0.2021
73 75 -0.1933
74 76  -0.1044
74 75  -0.0986
75 76  -0.0793
72 73 -0.0431
72 77 0.0277

Figure 13. Correlations of residuals for each item pair of 6-item group 1 comprising items
Q72 to Q77.

EXPECTED SCORE: MEAN (Rasch-score-point threshold, ":" indicates Rasch-half-point threshold) (ILLUSTRATED BY AN OBSERVED CATEGORY)
-7 -5 -3 -1 1 3 5
R Hmmmmmnes O Hommmnes Fommmmmme Hommemen | NUM  ITEM
1 1 2 : 3 4 5 72 Q72
| |
| |
1 1 2 3 4 5 5 74 Q74
1 1 2 3 4 5 5 77 Q77
| [
1 1 2 3 4 5 5 76 Q76
| [
1 1 2 3 4 5 5 73 Q73
| |
1 1 2 3 4 5 5 75 Q75
R R EE L] B e o e | NuM ITEM
-7 -5 -3 -1 1 3 5
3 1 1 1 1 3 1 1 111
43 1 31 62161 1116 633 6 1018 422107 55 31162 5 11 2 13 PERSON
S M s T
e 190 20 30 40 50 6@ 70 8@ 9@ 99 PERCENTILE

Figure 14. Construct keymap of 6-item group 1 comprising items Q72 to Q77.

ITEM STATISTICS: MISFIT ORDER

|ENTRY  TOTAL TOTAL MODEL | INFIT | OUTFIT |PT-MEASURE |EXACT MATCH|

|NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM |
[ == m e Fommm e ommm e ommmm e omm oo - |
| 66 627 258 -.72 .87|1.45 4.5|1.63 5.7|A .58 .68| 33.5 43.1| Q66 |
| 61 590 234 -.80 .88|1.52 4.9|1.62 5.4|B .59 .68| 38.9 42.4| Q61 |
| 64 533 272 .ee .e8|1.32 3.e|1.45 3.9|C .56 .62| 48.2 50.7| Q64 |
| 63 520 267 .e2 .e8|1.19 1.8|1.25 2.2|D .e®@ .62| 49.6 50.8| Q63 |
| 59 580 256 -.48 .es|1.e1 .1|1.13 1.3|E .64 .66| 52.3 46.8| Q59 |
| 67 584 268 -.35 .e8| .96 -.4| .99 -.1|F .66 .65| 52.4 47.e| Q67 |
| 65 404 264 .90 .1e| .96 -.3| .85 -1.1|f .57 .54| 66.5 62.3]| Q65 |
| 69 413 272 .95 .1e| .87 -1.2| .68 -2.6|e .68 .53| 66.4 62.5| Q69 |
| 70 557 271 -.15 .es8| .s8e -2.2| .84 -1.6|d .67 .63| 59.6 49.5| Q7@ |
| 62 535 259 -.16 .e8| .63 -4.4| .71 -3.1|c .69 .63| 6e.6 49.5| Q62 |
| 68 484 271 .33 .e9| .69 -3.3| .e6 -3.4|b .67 .59| 67.8 53.8| Q68 |
| 71 459 267 .45 .e9| .61 -4.2| .61 -3.9|a .67 .57| 67.5 54.7| Q71 |
[ == m e e ommmmm e ommmm e ommmmmmeao - LT o |
| MEAN 523.8 263.3 .00 .es8|1.e0 -.1|1.e3 .2| | 55.3 51.0] |
| s.D. 68.0 1.3 .55 .e1| .3e 3.1| .36 3.3 | 11.e 6.2] |



Figure 15. Item statistics, in misfit order, of 12-item group 2 comprising items Q59, and Q61
to Q71.

ITEM STATISTICS: MISFIT ORDER

|ENTRY  TOTAL TOTAL MODEL | INFIT | OUTFIT |PT-MEASURE |EXACT MATCH| |
|NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM |
R ittt ommmmmmeo ommmmmmo- ommmmmeeo- ommmmmeeo- Fom-m-- |
| 61 590 234 -.92 es|1.57 5.3|1.64 G5.6|A .61 .7@| 36.1 42.3| Q61 |
| 64 533 272 -.e7 e8|1.38 3.5|1.52 4.4|B .57 .64| 49.e 51.3| Q64 |
| 67 584 268 -.44 es|1.14 1.5|1.25 2.5|C .64 .67| 50.8 48.1| Q67 |
| 63 520 267 -.e4 es|1.21 2.e|1.24 2.2|D .62 .64| 50.8 51.4| Q63 |
| 59 580 256 -.58 es|1.e7 .8|1.16 1.6|E .65 .68| 51.9 46.3| Q59 |
| 65 404 264 .89 .1e|1.e2 2| .99 .e|F .57 .56| 67.8 61.7| Q65 |
| 70 557 271 -.23 es| .83 -1.9| .92 -1.8|e .68 65| 56.2 49.1| Q78 |
| 69 413 272 94 1e| .88 -1.1| .69 -2.5|d .s1 55| 69.2 62.8| Q69 |
| 62 535 259 -.24 es| .65 -4.2| .72 -3.8|c .71 65| 59.2 49.1| Q62 |
| 68 484 271 28 e9| .76 -3.2| .67 -3.3|b .68 61| 68.7 54.5| Q68 |
| 71 459 267 41 e9| .66 -4.4| .59 -4.1|a .69 59| 69.5 55.8| Q71 |
R ittt fommmmmmm—a fommmmmmaas - - fommm-- |
| MEAN 514.5 263.7 .ee .e9|1.e8 -.1|1.e3 .2 | 57.2 52.0| |
| s.p. 63.2 10.7 .56 .e1| .3 3.e| .34 3.1 | 1.3 5.8]| |

Figure 16. Item statistics, in misfit order, of 11-item group 2 comprising items Q59, Q61 to
Q65, and Q67 to Q71, after removing misfitting item Q66.

ITEM STATISTICS: MISFIT ORDER

|ENTRY  TOTAL TOTAL MODEL | INFIT | OUTFIT |PT-MEASURE |EXACT MATCH| |
|NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM |
R it ommmmmmeo - ommmmmmeo ommmmmmeo - ommmmmmeo - $ommm - |
| 64 533 272 -.16 e9|1.42 3.9|1.51 4.4|A .61 68| 48.4 52.9| Q64 |
| 63 520 267 -.15 e9|1.29 2.7|1.26 2.3|B .65 67| 49.2 52.7| Q63 |
| 67 584 268 -.58 es|1.22 2.2|1.28 2.7|C .66 70| 5e.8 5e.e| Q67 |
| 59 580 256 -.73 es|1.21 2.1|1.27 2.6|D .66 71| 47.2 48.8| Q59 |
| 65 404 264 86 11|1.04 4| .95 -.3|E .6@ 59| 68.8 63.7| Q65 |
| 70 557 271 -.35 es| .92 -.8| .97 -.3|e .69 69| 60.3 51.7| Q7¢ |
| 69 413 272 92 11| .88 -1.1| .69 -2.5|d .e4 58| 71.e 63.9| Q69 |
| 62 535 259 -.36 e9| .75 -2.8| .82 -1.8|c .71 68| 57.6 51.7| Q62 |
| 68 484 271 21 eg| .73 -2.9| .71 -2.9|b .70 64| 65.6 56.2| Q68 |
| 71 459 267 35 18| .ee -4.4| .59 -4.1|a .72 63| 71.7 57.4| Q71 |
== - o o oo o - |
| MEAN 586.9 266.7 ee eg|1.e1 1|1.e1 a| | 59.1 54.9] |
| s.D 61.4 5.3 54 ei| .26 2.e6| .29 2.7| | 9.3 5.1 |

Figure 17. Item statistics, in misfit order, of 10-item group 2 comprising items Q59, Q62 to
Q65, and Q67 to Q71, after removing misfitting items Q66 and Q61 successively
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ITEM STATISTICS: MISFIT ORDER

|ENTRY  TOTAL TOTAL MODEL | INFIT | OUTFIT |PT-MEASURE |EXACT MATCH| |
|[NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ 2ZSTD|CORR. EXP.| OBS% EXP%| ITEM |
[==mm e - Fmmmm e N e Fommm o e |
| 63 520 267 -.18 09]|1.46 4.1|1.51 4.3|A .64 76| 49.8 55.8| Q63 |
| 59 580 256 -.81 e8|1.23 2.3|1.29 2.8|B .69 74| 5.9 49.7| Q59 |
| 67 584 268 -.65 e8|1.26 2.6|1.28 2.7|C .68 73| 51.4 51.4| Q67 |
| 65 404 264 91 11|1.12 1.1]1.e2 2|p .61 61| 69.5 64.9| Q65 |
| 76 557 271 -.40 es| .96 -.4|1.e1 2|E .71 71| e@.6 53.4| Q7@ |
| 69 413 272 97 11| .9e -1.e| .71 -2.3|d .es 61| 7.4 65.1| Q69 |
| 62 535 259 -.40 es| .77 -2.5| .85 ~-1.6|c .73 71| 6@.3 53.4| Q62 |
| 68 484 271 21 1e| .77 -2.4| .74 -2.6|b .72 67| 67.1 58.@| Q68 |
| 71 459 267 36 18| .63 -4.e| .ee -4.1|a .74 65| 71.2 59.2| Q71 |
R L e T T TP Fommmmmeo - Fommmmme e Fommmmmmee - ommmmmeeo- o |
| MEAN Se4.e 266.1 ee es|1.e1 e|1.ee e| | 61.2 56.7| |
| s.p 64.0 5.2 61 e1| .26 2.6| .29 2.7| | 8.3 5.2 |

Figure 18. Item statistics, in misfit order, of 9-item group 2 comprising items Q59, Q62,
Q63, Q65, and Q67 to Q71, after removing misfitting items Q66, Q61, and Q64 successively.

ITEM STATISTICS: MISFIT CRDER

|ENTRY  TOTAL TOTAL MODEL | INFIT | OUTFIT |PT-MEASURE |EXACT MATCH| |
|[NUMBER SCORE COUNT MEASURE S.E. |MNSQ 2ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM |
[==mmm e - mmm e oo Fommm e Fmmmm e e |
| 67 584 268 -.73 e9|1.32 3.1|1.32 3.1|A .7@ 75| 47.5 51.8| Q67 |
| 59 580 256 -.9@ e9|1.27 2.7|1.3e 3.e|B .71 76| 53.e 51.4| Q59 |
| 65 404 264 97 12|1.23 2.e|1.16 1.2|c .1 63| 66.8 65.7| Q65 |
| 70 557 271 47 e9|1.e3 4|1.e5 6|D .72 74| 59.8 55.8| Q7e |
| 69 413 272 1.03 12| .92 -.7| .73 -2.1|d .67 63| 71.9 65.9| Q69 |
| 62 535 259 46 e9| .83 -1.8| .89 -1.1|c .74 73| 62.1 55.8| Q62 |
| 68 484 271 20 10| .84 -1.6| .79 -2.1|b .73 69| 66.8 59.9| Q68 |
| 71 459 267 37 1e| .68 -3.5| .e4 -3.7|a .75 68| 69.3 61.1| Q71

[==mmm e - mmm e oo Fommm e Fmmmm e e |
| MEAN SB2.8 266.8 ee 18|1.01 il .99 -.1] | 62.@ 58.1|

| s.p 67.7 5.5 70 e1| .22 2.2| .24 2.3 | 7.8 5.4 |

Figure 19. Item statistics, in misfit order, of 8-item group 2 comprising items Q59, Q62,
Q65, and Q67 to Q71, after removing misfitting items Q66, Q61, Q64, and Q63 successively.
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TABLE OF POORLY FITTING ITEM
NUMBER - NAME -- POSITION
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Z-RESTDUAL :
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Z-RESIDUAL:

11:

21:

31:

41

51:

61:

71:

81:

91:

101:

111:

121:

131:

141:

151:

1lel:

171:

181:

191:
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211:

221:
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261:
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Figure 20. Persons’ responses to item Q67 in the 8-item group 2 comprising items Q59, Q62,
Q65, and Q67 to Q71, after removing misfitting items Q66, Q61, Q64, and Q63 successively
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ITEM STATISTICS:

MISFIT ORDER

|ENTRY  TOTAL
|NUMBER ~ SCORE

| 59 530
| 65 404
| 67 568
| 70 557
| 69 413
| 62 535
| 68 434
| 71 459
| MEAN  500.0
| s.p. 65.4

TOTAL
COUNT

MEASURE S.E. |MNSQ

MODEL| INFIT | OUTFIT |PT-MEASURE |EXACT MATCH|
ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%|

.09]1.32  3.1]1.34 3.3|A .72 .77| 53.7 52.1]|
.12|1.31 2.6]1.22 1.5|B .61  .65| 66.5 66.1|
.09]1.11  1.2]|1.e8 .9|c .74 .75| 52.4 53.4]|
.09|1.07 .8|1.09 1.8|D .73  .75| 59.4 55.6]|
.12] .91 -.8] .74 -2.0|d .68 .64| 71.7 66.4|
.09| .85 -1.6] .91 -1.8|c .75 .74| 62.6 55.6|
.1@| .87 -1.3] .82 -1.8|b .74 .70] 66.9 59.8|
.11 .68 -3.4| .64 -3.6la .76  .69]| 69.5 61.8]
.10|1.01 .1 .98 -.2| | 62.8 58.8]|
.01 .21 2.1] .23 2.1 | 6.7 5.2|

Figure 21. Item statistics, in misfit order, of the 8-item group 2 comprising items Q59, Q62,
Q65, and Q67 to Q71, after removing misfitting items Q66, Q61, Q64, and Q63 successively,
and editing 5 odd persons’ responses to item 67
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TABLE OF POORLY FITTING ITEM
NUMBER - NAME -- POSITION

59 Q59
RESPONSE :
Z-RESTDUAL :

RESPONSE
Z-RESTDUAL :

RESPONSE:
Z-RESTDUAL:

RESPONSE
Z-RESTDUAL :

RESPONSE :
Z-RESIDUAL:

RESPONSE:
Z-RESTIDUAL:

RESPONSE
Z-RESTDUAL :

RESPONSE:
Z-RESIDUAL:

RESPONSE
Z-RESTDUAL :

RESPONSE :
Z-RESIDUAL:
RESPONSE:
Z-RESTDUAL:

RESPONSE:
Z-RESTDUAL:

RESPONSE:
Z-RESTIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESTDUAL :

RESPONSE:
Z-RESTDUAL :

RESPONSE:
Z-RESTDUAL:

RESPONSE:
Z-RESTIDUAL:

RESPONSE:
Z-RESTIDUAL:
RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

11:

21:

31:

41:

51:

61:

71:

81:

91:

1e1:

111:

121:

131:

141:

151:
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171:

181:

191:
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211:

221:
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241:
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261:
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Figure 22. Persons’ responses to item Q59 in the §-item group 2 comprising items Q59, Q62,
Q65, and Q67 to Q71, after removing misfitting items Q66, Q61, Q64, and Q63 successively,

and editing 5 odd persons’ responses to item Q67
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ITEM STATISTICS:

MISFIT ORDER

|ENTRY  TOTAL

TOTAL
COUNT

MEASURE S.E. |MNSQ

I N . e oo TR |

|NUMBER  SCORE
| 65 404
| 59 562
| 67 568
| 70 557
| 62 535
| 69 413
| 68 434
| 71 459
| MEAN  497.8
| s.D. 62.9

MODEL| INFIT | OUTFIT |PT-MEASURE |EXACT MATCH|
ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%|

.12|1.34 2.8|1.23 1.6]A .61 .66| 66.5 66.8|
.09|1.17 1.7|1.17 1.8|B .74 .77| 54.7 52.8|
.09|1.14 1.4|1.11 1.2|C .74 .76| 52.8 53.8|
.09]1.09 .9|1.1¢ 1.e|D .74 .76] 59.8 56.1]|
.10] .89 -1.1] .96 -.4|d .75 .75| 62.6 56.1|
.12] .93 -.7] .74 -1.9|c .69 .65| 71.7 67.1]
.1e| .88 -1.1] .82 -1.7|b .74 .71| 68.6 60.7|
.11 .69 -3.3] .64 -3.5|a .76 .70| 69.9 62.6]|
.1e|1.02 .97 -.3 | 63.3 59.5]
.e1] .19 1.9] .20 1.8] | 6.6 5.3

Figure 23. Item statistics, in misfit order, of the 8-item group 2 comprising items Q59, Q62,
Q65, and Q67 to Q71, after removing misfitting items Q66, Q61, Q64, and Q63 successively;
and editing 5 odd persons’ responses to item Q67, and 4 odd persons’ responses to item Q59
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TABLE OF POORLY FITTING ITEM
NUMBER - NAME -- POSITION

65 Q65
RESPONSE :
Z-RESTDUAL :

RESPONSE:
Z-RESTDUAL :

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESTDUAL :

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESTDUAL :

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESIDUAL :
RESPONSE:

Z-RESIDUAL:

RESPONSE:
Z-RESTIDUAL :

RESPONSE:
Z-RESTDUAL:

RESPONSE:
Z-RESTDUAL :

RESPONSE:
Z-RESTIDUAL :

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESTDUAL :

RESPONSE:
Z-RESTDUAL:

RESPONSE:
Z-RESIDUAL:

RESPONSE:
Z-RESTDUAL :
RESPONSE :
Z-RESIDUAL:

RESPONSE
Z-RESTDUAL :

RESPONSE :
Z-RESTDUAL:

RESPONSE
Z-RESTDUAL :

RESPONSE:
Z-RESTDUAL:

RESPONSE :
Z-RESIDUAL:

RESPONSE
Z-RESTDUAL :

RESPONSE:
Z-RESTDUAL:

11:

21:

41:

61:

71:

81:

91:

101:

111:

121:

131:

141:

151:

161:
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Figure 24. Persons’ responses to item Q65 in the 8-item group 2 comprising items Q59, Q62,
Q65, and Q67 to Q71, after removing misfitting items Q66, Q61, Q64, and Q63 successively,
and editing 5 odd persons’ responses to item Q67, and 4 odd persons’ responses to item Q59
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ITEM STATISTICS:

MISFIT ORDER

|ENTRY  TOTAL TOTAL

|[NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR.

|

|

| _
| 65 383 257 1.
| _
| 1
|

|

| MEAN  495.1 264.
7

MODEL|  INFIT | OUTFIT |PT-MEASURE |EXACT MATCH| |

EXP.| OBS% EXP%| ITEM |

e oo oo o oo FRR |
10|1.21  2.1]|1.20 2.@|A .75 78| 54.5 53.5| Q59 |

09]|1.19 1.9|1.17 1.7|B .74 77| 47.8 53.7| Q67 |

19]|1.12 1.3|1.12 1.3|C .74 77| 57.1 56.1| Q7@ |

13]|1.09 g| .85 -1.@|D .65 65| 68.1 67.9| Q65 |

10| .93 -.7|1.00 1|d .75 76| 59.@ 56.1| Q62 |

12| .94 -.5| .76 -1.8|c .69 66| 72.@ 67.5| Q69 |

11| .9¢ -1.e| .83 -1.6|b .75 72| 68.9 61.3| Q68 |

11| .76 -3.2| .65 -3.4|a .77 71| 70.6 63.2| Q71 |
e oo oo o oo FRR |
11]1.01 .1] .95 3 | 62.3 59.9] |

1| .16 1.7| .19 1.8| | 8.3 5.5] |

| s.0.  67.0

Figure 25. Item statistics, in misfit order, of the 8-item group 2 comprising items Q59, Q62,

Q65, and Q67 to Q71, after removing misfitting items Q66, Q61, Q64, and Q63 successively;
and editing 5 odd persons’ responses to item Q67, 4 odd persons’ responses to item Q59, and
7 odd persons’ responses to item Q65

Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

Total raw variance in observations
Raw variance explained by measures
Raw variance explained by persons
Raw Variance explained by items
Raw unexplained variance (total)

Unexplned wvariance
Unexplned wvariance
Unexplned variance
Unexplned variance
Unexplned variance

in
in
in
in
in

00.0%
23.9%
16.3%
14.7%
12.8%

-- Empirical --

= 18.5 100.0%

= 10.5 56.8%

= 6.8 36.8%

= 3.7 20.0%

= 8.0 43.2% 1
1st contrast = 1.9 10.3%
2nd contrast = 1.3 7.1%
3rd contrast = 1.2 6.3%
4th contrast = 1.9 5.5%
5th contrast = .9 5.0%

11.6%

Modeled

100.0%
58.0%
37.6%
20.4%
42.9%

Figure 26. Standardized residual variance of the 8-item group 2 comprising items Q59, Q62,
Q65, and Q67 to Q71, after removing misfitting items Q66, Q61, Q64, and Q63 successively;
and editing 5 odd persons’ responses to item Q67, 4 odd persons’ responses to item Q59, and
7 odd persons’ responses to item Q65

SUMMARY OF CATEGORY STRUCTURE. Model="R"

| CATEGORY ~ OBSERVED|OBSVD SAMPLE|INFIT OUTFIT||STRUCTURE|CATEGORY |
| LABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ||CALIBRATN| MEASURE|

( -3.87)|
-1.57 |
.24 |
1.62 |

( 3.34)|

| 1 1 921 44| -3.53 -3.51| 1.88 1.02||] NONE |
| 2 2 734 35| -1.80 -1.81] .91 .79|| -2.71 |
[ 3 3 301 14| -.55 -.57| .98 .97|| -.26 |
| 4 4 111 5| .63 .44 .85  .85]|| .93 |
| 5 5 45 2| .93 1.47] 1.62 1.e4|| 2.04 |
[---mm - oo oo N — N T —— |
[MISSING 51 2| -2.01 | | |

[ I VR N

OBSERVED AVERAGE is mean of
Figure 27. Category structure of the 8-item group 2 comprising items Q59, Q62, Q65, and
Q67 to Q71, after removing misfitting items Q66, Q61, Q64, and Q63 successively; and

measures in category. It is not a parameter estimate.

446



editing 5 odd persons’ responses to item Q67, 4 odd persons’ responses to item Q59, and 7
odd persons’ responses to item Q65

CATEGORY PROBABILITIES: MODES - Structure measures at intersections

p —4------ +------ +------ +------ +------ +------ +------ R +-
R 1.8 + +
0 I I
B I I
A | 555 |
B .8 +1 55 +
I | 11 55 |
L | 1 5 |
I | 11 5 |
T .6+ 1 222222222 55 +
Y | 1 22 22 5 |
.5+ 1*2 2 5 +
0 | 21 2 333333 4444445 |
F .4+ 22 1 3%*2 3344 544 +
| 2 11 33 2 4433 5 44 |
R | 22 1 33 2 4 3 55 44
E | 22 11 3 *4 *3 44
S .2 42 133 4 22 5 3 444 +
p | 3311 44 2255 33 44 |
0 | 333 111 444 5522 333 4|
N | 333333 444%1111 5555 2222 33333 |
g B _I_****###****####****#55555555#111111111111**###*****###***_l_
E —+------ +------ +------ +------ +------ +------ +------ +------ +-
-4 -3 -2 -1 0 1 2 3 4

PERSON [MINUS] ITEM MEASURE
Figure 28. Category probability curves of the 8-item group 2 comprising items Q59, Q62,
Q65, and Q67 to Q71, after removing misfitting items Q66, Q61, Q64, and Q63 successively;
and editing 5 odd persons’ responses to item Q67, 4 odd persons’ responses to item Q59, and
7 odd persons’ responses to item Q65

DIF class specification is: DIF=@GENDER

| PERSON DIF DIF PERSON DIF DIF DIF JOINT Welch MantelHanzl ITEM |
| CLASS MEASURE S.E. CLASS MEASURE S.E. CONTRAST S.E. t d.f. Prob. Prob. Size Number Name |

| F 89 1M -1.06 19 17 22 76 126 .4498 .6255 27 59 Q59 |
| F 46 A1 M 87 20 41 23 1.79 125 .9759 .1702 -.33 62 Q62 |
| F 1.10 14 M 1.71 29 61 33 -1.86 109 .0660 .0281 32 65 Q65 |
| F 77 1M 98 20 21 22 94 122 .3482 .3977 17 67 Q67 |
| F 16 A2 M 28 23 12 26 46 124 .6470 .6455 -.@7 68 Q68 |
| F 1.@9 14 M 1.9 26 00 29 00 124 1.000 .7729 -.06 69 Q65 |
| F 56 1M 62 20 06 23 26 126 .7923 .28%4 -.07 70 Q70 |
| F 24 A2 M .89 .25 -.6b .28 -2.39 119 .0185 .0124 -.60 71 Q71 |

Figure 29. Gender DIF of the 8-item group 2 comprising items Q59, Q62, Q65, and Q67 to
Q71, after removing misfitting items Q66, Q61, Q64, and Q63 successively; and editing 5
odd persons’ responses to item Q67, 4 odd persons’ responses to item Q59, and 7 odd
persons’ responses to item Q65
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DIF class specification is: DIF=@GENDER

| PERSON DIF DIF  PERSON DIF DIF DIF JOINT Welch MantelHanzl ITEM |
| CLASS MEASURE S.E. CLASS MEASURE S.E. CONTRAST S.E. t d.f. Prob. Prob. Size Number Name |

| F -.84 A1 M -.92 19 .08 22 36 126 .7168 .9500 .11 59 Q59 |
| F .42 1M 73 19 .32 22 1.42 125 .1585 .13786 -.19 62 Q62 |
| F 1.11 14 M 1.77 29 -.66 32 -2.06 109 .0421 .@785 -.10 65 Q65 |
| F 72 A1 M 84 19 .13 22 58 122 .5642 .6942 -.16 67 Q67 |
| F 19 A2 M .38 .22 -.19 .25 -.75 124 .4549 .6834 .01 68 Q68 |
| F 1.12 14 M 1.17 .25 -.05 .29 -.16 124 .8753 .9137 -.73 69 Q69 |
| F -.49 LA10M -.49 .20 .00 .23 .00 126 1.000 .8793 .24 70 Q709 |

Figure 30. Gender DIF of the 7-item group 2 comprising items Q59, Q62, Q65, and Q67-
Q70 after removing misfitting items Q66, Q61, Q64, and Q63 successively; editing 5 odd
persons’ responses to item Q67, 4 odd persons’ responses to item Q59, and 7 odd persons’
responses to item Q65; removing DIF item Q71

DIF class specification is: DIF=@GENDER

| PERSON DIF DIF PERSON DIF DIF DIF JOINT Welch MantelHanzl ITEM |
| CLASS MEASURE S.E. CLASS MEASURE S.E. CONTRAST S.E. t d.f. Prob. Prob. Size Number Name |

| F -.66 11 M -.66 .19 .00 .22 .00 126 1.000 .7547 .20 59 Q59 |
| F -.22 11 M -.49 .20 .27 .23 1.18 124 .2397 .2165 -.@8 62 Q62 |
| F -.55 1M -.60 .20 .05 .22 .22 122 .8267 .9600 .16 67 Q67 |
| F 39 12 M .65 .22 -.26 .25 -1.83 124 .3034 .4519 -.43 68 Q68 |
| F 1.33 14 M 1.45 .26 -.12 .29 -.43 124 .6703 .9184 -.38 69 Q69 |
| F -.29 11 M -.24 .20 -.05 .23 -.24 126 .8143 .8921 .14 70 Q70 |

Figure 31. Gender DIF of the 6-item group 2 comprising items Q59, Q62, and Q67-Q70 after
removing misfitting items Q66, Q61, Q64, and Q63 successively; editing 5 odd persons’
responses to item Q67, 4 odd persons’ responses to item Q59, and 7 odd persons’ responses to
item Q65; removing 2 DIF items Q71 and Q65

ITEM STATISTICS: MISFIT ORDER

|ENTRY  TOTAL TOTAL MODEL|  INFIT | OUTFIT |PT-MEASURE |EXACT MATCH| |
|NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM |
I TR T oo oo TR |
| 67 563 263 -.55 .09]|1.1@ 1.0]1.06 .7|A .76 .76| 54.7 54.5| Q67 |
| 59 562 252 -.66 .10]1.07 .8|1.06 .7|B .77  .78| 54.9 53.9] Q59 |
| 70 557 271 -.29 .10|1.04 .4]|1.03 .4|C .75 .76| 59.1 56.4| Q70 |
| 69 413 272 1.35 .12]1.01 .2| .84 -1.2|c .67 .66| 65.5 67.3] Q69 |
| 68 484 271 .45 .11] .94 -.5| .86 -1.3|b .74 .72| 67.1 60.6]| Q68 |
| 62 535 259 -.29 .10 .88 -1.2| .92 -.8la .76 .76| 63.8 56.4| Q62 |
e TR T oo oo TR |
| MEAN  519.8 264.7 .00 .10]1.01 1] .96 -.3| | 60.9 58.2| |
| s.D. 55.4 7.4 .70 .01] .08 .8| .09 9| | 4.9 4.6] |

Figure 32. Item statistics of the 6-item group 2 comprising items Q59, Q62, and Q67-Q70
after removing misfitting items Q66, Q61, Q64, and Q63 successively; editing 5 odd persons’
responses to item Q67, 4 odd persons’ responses to item Q59, and 7 odd persons’ responses to
item Q65; removing 2 DIF items Q71 and Q65
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Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

-- Empirical -- Modeled

Total raw variance in observations = 13.8 100.0% 100.0%

Raw variance explained by measures = 7.8 56.7% 57.2%

Raw variance explained by persons = 5.3 38.1% 38.5%

Raw Variance explained by items = 2.6 18.6% 18.7%

Raw unexplained variance (total) 6.0 43.3% 100.0% 42.8%
Unexplned variance in 1st contrast = 1.7 12.1% 27.9%
Unexplned variance in 2nd contrast = 1.3 9.4% 21.6%
Unexplned variance in 3rd contrast = 1.2 8.7% 20.0%
Unexplned variance in 4th contrast = 1.0 7.8% 16.2%

Unexplned variance in 5th contrast .9 6.1% 14.2%
Figure 33. Standardized residual variance of the 6-item group 2 comprising items Q59, Q62,
and Q67-Q70 after removing misfitting items Q66, Q61, Q64, and Q63 successively; editing
5 odd persons’ responses to item Q67, 4 odd persons’ responses to item Q59, and 7 odd
persons’ responses to item Q65; removing 2 DIF items Q71 and Q65

ITEM STATISTICS: CORRELATION ORDER

|ENTRY  TOTAL TOTAL MODEL|  INFIT | OUTFIT |PTBISERL-AL|EXACT MATCH| |
|[NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| 0BS% EXP%| ITEM |
I e e N . . . TR |
| 69 413 272 1.35 .12|1.01 .2| .84 -1.2] .73 .69] 65.5 67.3| Q69 |
| 67 568 263 -.55 .09|1.10 1.0]|1.06 .7l .75 .77| 54.7 54.5| Q67 |
| 62 535 259 -.29 .10| .88 -1.2| .92 -.8] .76 .78| 63.8 56.4| Q62 |
| 70 557 271 -.29 .10|1.04 .4|1.03 .4 .77 .77] 59.1 56.4| Q70 |
| 68 484 271 .45 .11 .94 -.5] .86 -1.3| .78 .74| 67.1 60.6| Q68 |
| 59 562 252 -.66 10|1.07 .8|1.06 7] .78 79| 54.9 53.9| Q59 |
[ == S EEEEEE o mmmm o TR S EREEEEEE o |
| MEAN  519.8 264.7 00 10|1.01 L1 .96 -.3] | 60.9 58.2| |
| s.D 55.4 7.4 70 01| .08 .8| .09 9| | 4.9 4.6] |

Figure 34. Item statistics, in point-biserial correlation order, of the 6-item group 2
comprising items Q59, Q62, and Q67-Q70 after removing misfitting items Q66, Q61, Q64,
and Q63 successively; editing 5 odd persons’ responses to item Q67, 4 odd persons’
responses to item Q59, and 7 odd persons’ responses to item Q65; removing 2 DIF items Q71
and Q65

SUMMARY OF CATEGORY STRUCTURE. Model="R"

| CATEGORY ~ OBSERVED|OBSVD SAMPLE|INFIT OUTFIT||STRUCTURE|CATEGORY |
| LABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ||CALIBRATN| MEASURE |

S e e AR — R —— |
[ 1 1 629 40| -3.29 -3.28| 1.1@0 1.e3|| NONE |( -3.86)| 1
| 2 2 565 36| -1.68 -1.68| .94 .88|| -2.70 | -1.56 | 2
| 3 3 256 16| -.50 -.48| .96  .95|| -.25 | .25 | 3
| 4 4 98 6| .66 .47| .84 .83]|| .96 | 1.61 | 4
| 5 5 40 3| 1.11 1.45| 1.35 1.35]] 2.80 |( 3.31)] 5
|------ - e e AR — R —— |
|MISSING 31 2| -1.18 | | | |

OBSERVED AVERAGE is mean of measures in category. It is not a parameter estimate.

Figure 35. Category structure of the 6-item group 2 comprising items Q59, Q62, and Q67-
Q70 after removing misfitting items Q66, Q61, Q64, and Q63 successively; editing 5 odd
persons’ responses to item Q67, 4 odd persons’ responses to item Q59, and 7 odd persons’
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responses to item Q65; removing 2 DIF items Q71 and Q65

< 4 HFH@m>moO XD

m o

mwmw=Z O T wvhmAa

1.0

CATEGORY PROBABILITIES: MODES - Structure measures at intersections

-+------ +------ +------ +------ +------ +------ +------ +------ +-
+ +
I I
I 5]
I 55 |
+1 55 +
| 11 55 |
| 1 5 I
| 11 55 |
+ 1 222222222 5 +
| 1 22 22 5 |
+ 1*2 2 5 +
| 21 2 333333 4444 5 |
+ 22 1 3%2 33444 *44 +
| 2 11 33 2 4433 55 44 |
| 22 1 3 2 4 35 44 |
| 22 11 33 ¥ *3 44

+2 133 4 2 5 33 44 +
| 33111 44 2255 3 444 |
| 333 11 444 5522 333 4|
| 333333 444*%1111 5555 2222 33333
+#*#****####****####*55555555*111111111111#*****####****##+
—+------ - +------ +------ +------ +------ +----—- +------ +-
-4 -3 -2 -1 0 1 2 3 4

PERSON [MINUS] ITEM MEASURE

Figure 36. Category probability curves of the 6-item group 2 comprising items Q59, Q62,
and Q67-Q70 after removing misfitting items Q66, Q61, Q64, and Q63 successively; editing
5 odd persons’ responses to item Q67, 4 odd persons’ responses to item Q59, and 7 odd
persons’ responses to item Q65; removing 2 DIF items Q71 and Q65
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SUMMARY OF 238 MEASURED (NON-EXTREME) PERSON

| TOTAL MODEL INFIT OUTFIT |
| SCORE COUNT MEASURE  ERROR MNSQ ZSTD MNSQ  ZSTD |
|- |
| MEAN 12.2 5.9 -1.73 .68 1.00 -.1 .97 -.1 |
| s.D. 4.1 .4 1.59 .18 .75 1.2 .73 1.2 |
| max. 26.0 6.0 2.56 1.15 3.85 3.2 3.74 3.0 |
| MIN. 5.0 4.0 -4.50 .49 .06 -3.1 .06 -3.0 |
e eI T |
| REAL RMSE .78 TRUE SD 1.39 SEPARATION 1.78 PERSON RELIABILITY .76

|
|[MODEL RMSE .71 TRUE SD  1.43 SEPARATION 2.02 PERSON RELIABILITY .80 |
| S.E. OF PERSON MEAN = .10 |

MAXIMUM EXTREME SCORE: 1 PERSON
MINIMUM EXTREME SCORE: 34 PERSON
LACKING RESPONSES: 1 PERSON

SUMMARY OF 6 MEASURED (NON-EXTREME) TTEM

| TOTAL MODEL INFIT OUTFIT |
| SCORE COUNT MEASURE  ERROR MNSQ ZSTD MNSQ ZSTD |
|- I
| MEAN 519.8 264.7 .00 .10 1.01 10 .96 -.3 |
| s.D. 55.4 7.4 .70 .01 .08 .8 .09 .9 |
| MAX. 568.0 272.0 1.35 .12 1.1 1.0 1.06 7|
| MIN. 413.0 252.0 -.66 .09 .88 -1.2 .84 -1.3 |
|- I
| REAL RMSE ~ .1@ TRUE SD .69 SEPARATION 6.70 ITEM RELIABILITY .98

|
|MODEL RMSE .10 TRUE SD .69 SEPARATION 6.81 ITEM RELIABILITY .98 |
| S.E. OF ITEM MEAN = .31 |

DELETED: 6 ITEM
Figure 37. Separations and reliabilities of the 6-item group 2 comprising items Q59, Q62,
and Q67-Q70 after removing misfitting items Q66, Q61, Q64, and Q63 successively; editing
5 odd persons’ responses to item Q67, 4 odd persons’ responses to item Q59, and 7 odd
persons’ responses to item Q65; removing 2 DIF items Q71 and Q65
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PERSON - MAP - ITEM - Expected score zones (Rasch-half-peint threshelds)
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Figure 38. Person-item map: Expected score zones (Rasch-half-point thresholds), of the 6-
item group 2 comprising items Q59, Q62, and Q67-Q70 after removing misfitting items Q66,

Q61, Q64, and Q63 successively; editing 5 odd persons’ responses to item Q67, 4 odd

persons’ responses to item Q59, and 7 odd persons’ responses to item Q65; removing 2 DIF
items Q71 and Q65
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ITEM ITEM Correlation

59 68  -0.3624
59 69  -0.3524
67 70  -0.319%
62 70 -0.284
62 68  -0.2303
62 67 -0.2171
67 68 -0.2171
59 70 -0.211
62 69  -0.2083
59 67 -0.1906
67 69  -0.1873
68 70  -0.1153
69 70  -0.0955
59 62  -0.0746
68 69 0.1485

Figure 38. Correlations of residuals for each item pair of the 6-item group 2 comprising
items Q59, Q62, and Q67-Q70 after removing misfitting items Q66, Q61, Q64, and Q63
successively; editing 5 odd persons’ responses to item Q67, 4 odd persons’ responses to item
Q59, and 7 odd persons’ responses to item Q65; removing 2 DIF items Q71 and Q65

EXPECTED SCORE: MEAN (Rasch-score-point threshold, ":" indicates Rasch-half-point threshold) (ILLUSTRATED BY AN OBSERVED CATEGORY)
-5 -4 -3 -2 -1 4] 1 2 3 4 5
|----- P PR PR P P P PR PR P | NuM  ITEM
1 1 2 3 4 55 69 Q69
| |
| |
1 1 2 3 4 : 5 5 68 Q68
| |
| |
1 1 2 3 : 4 5 5 62 Q62
1 1 2 3 : 4 5 5 70 Q70
11 2 3 4 5 5 67 Q67
11 2 3 4 5 5 59 Q59
|-~ TR e . I I TR e . I | NuM  ITEM
-5 4 -3 -2 1 %] 1 2 3 a4 5
3 2 2 11 22 211111
211112 13 34 26 12 92 9133 2 21 344 21 11 21 1 PERSON

S M S T
0 20 30 40 50 60 70 80 90 99 PERCENTILE

Figure 39. Construct keymap of the 6-item group 2 comprising items Q59, Q62, and Q67-
Q70 after removing misfitting items Q66, Q61, Q64, and Q63 successively; editing 5 odd

persons’ responses to item Q67, 4 odd persons’ responses to item Q59, and 7 odd persons’

responses to item Q65; removing 2 DIF items Q71 and Q65
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PERSON - MAP - ITEM
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Figure 40. Person-item map of the 6-item group 2 comprising items Q59, Q62, and Q67-Q70
after removing misfitting items Q66, Q61, Q64, and Q63 successively; editing 5 odd persons’
responses to item Q67, 4 odd persons’ responses to item Q59, and 7 odd persons’ responses to

item Q65; removing 2 DIF items Q71 and Q65
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ITEM STATISTICS:

MISFIT ORDER

|[ENTRY  TOTAL
|NUMBER SCORE
| 57 576
| 58 533
| 68 526
| 52 578
| 56 569
| 53  5@2
| 51 552
| 55 572
| 54 576
| MEAN 553.8
| s.D. 25.9

TOTAL
COUNT

MEASURE

MODEL| INFIT | OUTFIT |PT-MEASURE |EXACT MATCH|
S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%|
.10|1.41 3.8]|1.37 3.5|A .73 .79| 52.6 58.8|
.11|1.46 3.5|1.28 2.6|B .71 .77| 54.7 60.8|
.11]1.e8 8|1.04 4|c .75 .75| 64.7 62.5]|
.1e| .97 -.3|1.e7 7|0 .78 .78| 62.6 58.3]|
.1e| .95 -.4| .97 -.2|E .79 .78| 71.e@ 59.2|
11| .96  -.4| .89 -1.e|d .76 .74| 67.1 64.4|
.1e| .78 -2.3| .88 -2.2|c .79 .77| 65.e 60@.9|
.1e| .74 -2.8| .72 -3.2|b .82 .78| 72.8 60@.1|
18| .69 -3.5| .68 -3.7|a .82 .78| 72.1 68.0|
.1e|1.e6 -.2| .98 -.3| | 64.7 60.5|
80| .25 2.4| .23 2.3| | 6.8 1.9|

Figure 41. Item statistics, in misfit order, of the 9-item group 3 comprising items Q51 to

Q58, and Q60

ITEM STATISTICS:

MISFIT ORDER

|[ENTRY  TOTAL
|NUMBER SCORE
| 58 533
| 60 526
| 52 578
| 53 502
| 56 569
| 51 552
| 55 572
| 54 576
I

| MEAN  551.0
| s.D. 26.1

TOTAL
COUNT

MEASURE

MODEL| INFIT | OUTFIT |PT-MEASURE |EXACT MATCH|
S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%|
.11]1.81 6.5]|1.76 6.1]A .68 .79| 51.5 62.9|
.11]1.12  1.2]1.e6 6|B .76 .77| 62.6 64.4|
.11] .94  -.&|1.e1 2|c .82 .8e| 65.7 60@.5|
.12| .98 -.2| .89 -1.8|D .78 .76| 68.5 65.5|
.11 .91 -.9] .93 -.7|d .81 .88| 71.6 61.5|
11| .78 -2.4| .79 -2.2|c .81 .79| 67.6 62.9]
11| .78 -2.4| .74 -2.8|b .83 .88| 72.9 61.9]
11| .68 -3.7| .7@ -3.5|a .84 .88| 73.4 61.9]
11|1.ee -.3] .99 -.4| | 66.7 62.7|
ee| .33 2.9| .32 2.8| | 6.7 1.5]

Figure 42. Item statistics, in misfit order, of the 8-item group 3 comprising items Q51 to
Q58, and Q60, after removing misfitting item Q57

ITEM STATISTICS:

MISFIT ORDER

|ENTRY  TOTAL
|NUMBER SCORE
| 60 526
| 53 502
| 52 578
| 56 569
| 55 572
| 51 552
| 54 576
| MEAN  553.6
| s.D. 27.0

TOTAL
COUNT

MEASURE

MODEL| INFIT | OUTFIT |PT-MEASURE |EXACT MATCH|
S.E. |[MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%|
12]1.35 3.1|1.28 2.5|A .77 .81] 65.4 67.2]
12|1.16  1.e| .99 e|B .88 .8@| 72.2 67.5]
12|1.00 .0|1.03 3|c .83 .84| 65.9 64.2]
12]1.01 2] .99 -.1|D .84 .83 72.8 64.8|
.12| .98 -1.8| .83 -1.8|c .85 .83| 74.6 65.4]
.12| .86 -1.4| .89 -1.e|b .83 .82| 76.1 66.3|
.12| .75 -2.7| .78 -2.3|a .85 .83| 75.9 65.4]
12| .99 -.1| .97 -.3] | 71.e 65.8|
.e0| .18 1.7| .15 1.5| | 3.8 1.1]

Figure 43. Item statistics, in misfit order, of the 7-item group 3 comprising items Q51 to
Q56, and Q60, after removing misfitting items Q57 and Q58
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Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

Total raw variance in observations
Raw variance explained by measures
Raw variance explained by persons
Raw Variance explained by items
Raw unexplained variance (total)

Unexplned variance
Unexplned variance
Unexplned variance
Unexplned variance
Unexplned variance

Figure 44. Standardized residual variance of the 7-item group

in
in
in
in
in

1st
2nd
3rd
4th
5th

contrast
contrast
contrast
contrast
contrast

21.

Q56, and Q60, after removing misfitting items Q57 and Q58

ITEM STATISTICS:

CORRELATION ORDER

4
9
7]
7

.3
2
e
%}
c

Empirical --

3 100.0%

.3 67.1%
63.1%
4.0%
32.9% 1@0.
8.2% 25
5.9% 18.
5.6% 17
4.8% 14.
4.6% 14.

0%

.0%

0%

L1%

7%
1%

Modeled
100.0%

66.8%
62.8%

4.0%
33.2%

omprising items Q51 to

MODEL | INFIT
|[NUMBER SCORE (COUNT MEASURE S.E. |[MNSQ ZSTD|MNSQ

|[ENTRY  TOTAL TOTAL

| OUTFIT

|PTBISERL-AL|EXACT MATCH|

ZSTD|CORR. EXP.| OBS% EXP%|

12]1.35 3.1|1.28 2.5| .79 .83] 65.4 67.2]
12|1.1e 1.e| .99 .8| .83 .83| 72.2 67.5|
12]1.01 2| .99 .1| .85 .85| 72.8 64.8|
12| .9 -1.e| .83 -1.8| .85 .85| 74.6 65.4]
12]1.00 e|1.e3 .3] .85 .85| 65.9 64.2|
12| .86 -1.4| .89 -1.8| .86 .85| 7.1 66.3]
12| .75 -2.7| .78 -2.3| .88 .84| 75.9 65.4|
——————————— R a3

12| .99 1| .97 -.3| | 71.@ 65.8|
ee| .18 1.7| .15 1.5] | 3.8 1.1]

Figure 45. Item statistics, in point biserial correlation order, of the 7-item group 3 comprising
items Q51 to Q56, and Q60, after removing misfitting items Q57 and Q58

SUMMARY OF CATEGORY STRUCTURE.

| CATEGORY OBSERVED |OBSVD SAMPLE |INFIT OUTFIT||STRUCTURE |CATEGORY |
| LABEL SCORE COUNT %|AVRGE EXPECT| MNSQ

Model="R"

MNSQ| | CALIBRATN| MEASURE |

[------mmmm - R T R T - mm - Fom-mmm - |
| 1 1 600 32| -4.65 -4.65| 1.19 .99|| NONE |( -5.38)| 1
| 2 2 777 41| -2.33 -2.31] 82 .87|| -4.26 | -2.35] 2
| 3 3 346 18| 14 -.17| 86 .87]|| -.41 | .62 | 3
| 4 a4 107 6| 1.59 1.43| .95 1.e4|| 1.85 | 2.40 | 4
| 5 5 51 3| 2.52 2.78] 1.35 1.65]|]| 2.83 |( 4.14)] 5
[-====mmm - - R R +H------- - $---mm- - |
|MISSING 20 1| -2.20 | N | |

OBSERVED AVERAGE is mean

of

measures in category.

It is not a parameter estimate.

Figure 46. Category structure of the 7-item group 3 comprising items Q51 to Q56, and Q60,
after removing misfitting items Q57 and Q58

456



CATEGORY PROBABILITIES: MODES - Structure measures at intersections

P R EEE LR +--------- F--------- F--------- F--------- +--------- +-
R 1.0 + +
0 | 5555 |
B | 55 |
A [1 55 |
B 8 + 11 55 +
I | 1 2222222 5 |
L | 1 22 22 5 |
I | 11 2 2 5 |
T .6 + 1 2 2 333 5 +
Y | 12 2 33 33 5 |
.5 + * 23 3 5 +
0 | 21 3* 3 444 5 |
F 4+ 2 1 3 2 *4 *4 +
| 2 1 3 2 44 3 5 44 |
R | 22 1 3 2 4 35 4 |
E | 2 1 3 2 4 53 44 |
S .2+ 22 1 33 24 5 3 4 +
P |2 11 33 4422 5 33 44
0 | 3*11 44 2*5 3 444 |
N | 33333 1111 4444 555 222 3333 4444 |
S .B +**********************************1111111********************+
E e +----mm- - +----mm--- +--------- +--------- +o--mm - - +-
-6 -4 -2 %] 2 4 6

PERSON [MINUS] ITEM MEASURE

Figure 47. Category probability curves of the 7-item group 3 comprising items Q51 to Q56,
and Q60, after removing misfitting items Q57 and Q58

DIF class specification is: DIF=@GENDER

| PERSON  DIF DIF PERSON  DIF DIF DIF JOINT Welch MantelHanzl ITEM |
| CLASS MEASURE S.E. CLASS MEASURE S.E. CONTRAST S.E. t d.f. Prob. Prob. Size Number Name |

| F 04 .14 M -.11 23 15 27 55 135 .5832 .9172 29 51 Q51 |
| F -.25 .14 M -.80 22 .55 26 2.10 139 .@374 .oese 55 52 Q52 |
| F 57 .14 M 1.18 25 -.61 29 -2.09 132 .@386 .1833 -.26 53 Q53 |
| F -.09 .14 M -.55 22 .46 26 1.75 139 .@828 .2892 44 54 Q54 |
| F -.25 .13 M -.e3 23 -.22 27 -.83 136 .4@75 .5336 o1 55 Q55 |
| F -.20 .14 M -.45 23 .25 26 95 136 .3456 .4966 06 56 Q56 |
| F 17 .14 M 92 24 -.75 28 -2.67 134 .0084 .0268 -.34 60 Q60 |
R R et |

Figure 48. Gender DIF of the 7-item group 3 comprising items Q51 to Q56, and Q60, after
removing misfitting items Q57 and Q58

DIF class specification is: DIF=@GENDER

| PERSON DIF DIF PERSON DIF DIF DIF JOINT Welch MantelHanzl ITEM |
| CLASS MEASURE S.E. CLASS MEASURE S.E. CONTRAST S.E. t d.f. Prob. Prob. Size Number Name |

| F 06 .15 M e2 24 04 .28 14 136 .8873 .e41@ 29 51 Q51 |
| F -.25 .14 M -.70 23 .45 .27 1.64 140 .1034 .0752 36 52 Q52 |
| F .67 .15 M 1.41 26 -.74 .30 -2.45 132 .e158 .2237 -.20 53 Q53 |
| F -.07 .14 M -.43 23 .36 .27 1.32 1409 .1899 .2851 -.25 54 Q54 |
| F -.25 .14 M 13 24 -.38 .28 -1.36 137 .1768 .2734 -.08 55 Q55 |
| F -.19 .14 M -.32 24 .13 .28 48 137 .6355 .9904 -.58 56 Q56 |
R L T L et T T T T L I

Figure 49. Gender DIF of the 6-item group 3 comprising items Q51 to Q56, after removing
misfitting items Q57 and Q58 as well as DIF item Q60
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DIF class specification is: DIF=@GENDER

MantelHanzl ITEM
Size Number

| PERSON

| CLASS MEASURE S.E.

DIF

DIF PERSON
CLASS MEASURE S.E.

DIF

DIF DIF
CONTRAST
25 -.85
.24 34
.24 25
.24 -.53
24 .80

JOINT

S.E.

Welch

t d.f. Prob. Prob.

Figure 50. Gender DIF of the 5-item group 3 comprising items Q51, Q52, Q54, Q55, and
Q56, after removing misfitting items Q57 and Q58 as well as DIF items Q60 and Q53

ITEM STATISTICS:

MISFIT ORDER

| ENTRY TOTAL TOTAL MODEL | INFIT | OUTFIT |PT-MEASURE |EXACT MATCH| |
|[NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM |
------------------------------------ e et e L T e
I 55 572 271 .92 .13]1.1@ 1.@| .95 -.4|A .86 86| 71.4 68.4] Q55 I
| 52 578 266 -.21 .13|1.06 .6|1.04 .4|B .86 86| 66.5 67.2] Q52 |
| 56 569 266 -.06 .13|1.03 .3|1.06 .5|c .86 86| 72.7 68.2] Q56 |
| 51 552 269 .25 .13| .89 -1.1] .89 -1.1|b .85 85| 69.4 68.4] Q51 |
| 54 576 273 .01 13| .85 -1.5| .89 -1.@|a .87 86| 75.0 68.4| Q54 |
[ === mm e e Fommmm e Fommmemmeo - oo Fommmmmeee - Fommmo- |
| MEAN 569.4 269.0 .00 13| .98 .2 .96 -.3] | 71.0 68.1| |
| s.D. 9.2 2.8 .15 eo| .1e 1.0| .e7 7 | 2.9 .5
Figure 51. Item statistics of the 5-item group 3 comprising items Q51, Q52, Q54, Q55, and
Q56, after removing misfitting items Q57 and Q58 as well as DIF items Q60 and Q53
Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)
-- Empirical -- Modeled
Total raw variance in observations = 16.8 100.0% 100.0%
Raw variance explained by measures = 11.8 70.3% 69.9%
Raw variance explained by persons = 11.5 68.5% 68.1%
Raw Variance explained by items = .3 1.8% 1.8%
Raw unexplained variance (total) = 5.0 29.7% 100.0% 30.1%
Unexplned variance in 1lst contrast = 1.7 10.4% 34.9%
Unexplned variance in 2nd contrast = 1.4 8.1% 27.4%
Unexplned variance in 3rd contrast = 1.1 6.3% 21.3%
Unexplned variance in 4th contrast = .8 4.9% 16.6%
Unexplned variance in 5th contrast = .0 .0% .0%

Figure 52. Standardized residual variance of the 5-item group 3 comprising items Q51, Q52,
Q54, Q55, and Q56, after removing misfitting items Q57 and Q58 as well as DIF items Q60

and Q53

ITEM STATISTICS:

CORRELATION ORDER

|ENTRY
|NUMBER

I

| 51
| 52
| 54
|

TOTAL
SCORE

TOTAL

COUNT MEASURE

MODEL| INFIT | OUTFIT |PTBISERL-AL|EXACT MATCH|
S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%|
.13]1.10  1.e| .95 .4| .85 .87| 71.4 68.4]
.13| .89 -1.1| .89 -1.1| .87 .86| 69.4 68.4|
.13|1.06 .6|1.04 .4| .87 .88 66.5 67.2]
.13| .85 -1.5| .89 -1.8| .88 .86| 75.8 68.4]
.13|1.e3 .3|1.06 .5| .88 .87| 72.7 68.2|
13| .98 2] .96 -.3] | 71.8 68.1]
eo| .10 1.e| .e7 7] | 2.9 .5



Figure 53. Item statistics, in point-biserial correlation order, of the 5-item group 3
comprising items Q51, Q52, Q54, Q55, and Q56, after removing misfitting items Q57 and
Q58 as well as DIF items Q60 and Q53

SUMMARY OF CATEGORY STRUCTURE. Model="R"

|CATEGORY  OBSERVED|OBSVD SAMPLE|INFIT OUTFIT||STRUCTURE|CATEGORY |
|LABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ||CALIBRATN| MEASURE |

[------mmm - Fommmmm e Fommmmm e R Fo--mmm - |
| 1 1 390 29| -4.98 -5.00| 1.21 .99|| NONE |( -6.10)| 1
| 2 2 573 43| -2.73 -2.71| .87 .89|| -5.ee | -2.80 | 2
| 3 3 259 19| -.e3 -.es5| .82 .79]| -.59 | .73 | 3
| 4 a4 81 6| 2.11 1.95] .91 1.e5]]| 2.16 | 2.82 | 4
| 5 5 42 3| 3.35 3.54| 1.31 1.80]] 3.42 |( 4.69)] 5
[----=-mmmmme - Fommmmm e Fommmmm e +H--------- $---mm- - |
|MISSING 14 1| -2.71 | N | |

OBSERVED AVERAGE is mean of measures in category. It is not a parameter estimate.

Figure 54. Category structure of the 5-item group 3 comprising items Q51, Q52, Q54, QS55,

and Q56, after removing misfitting items Q57 and Q58 as well as DIF items Q60 and Q53

CATEGORY PROBABILITIES: MODES - Structure measures at intersecti
P -4 +--------- +--------- +--------- +--------- +--------- +-
R 1.0 + +
0 I |
B |1 |
A | 11 |
B 8 + 1 2222222 55+
I | 11 22 22 5 |
L | 1 22 2 5 |
I | 1 2 22 33333 5 |
T .6 + 1 2 2 33 3 5 +
Y | 12 2 3 3 5 |
.5 + * *3 3 44 5 +
0 | 21 32 3444 4% |
F 4+ 2 1 3 2 43 5 44 +
| 2 1 3 2 4 3 5 4 |
R | 2 1 3 2 44 35 4 |
E | 22 11 3 2 4 * 44 |
S .2+ 2 1 33 24 53 4 +
P | 22 11 33 4%2 55 33 4|
0 |2 1*3 a4 22 5 3 |
N | 33333 11111 4444 G5**22 3333 |
E -+--------- +----=----- +-----=---- +--------- +--------- +----=-=---- +-
-7 -5 -3 -1 1 3 5

PERSON [MINUS] ITEM MEASURE
Figure 55. Category probability curves of the 5-item group 3 comprising items Q51, Q52,

ons

Q54, Q55, and Q56, after removing misfitting items Q57 and Q58 as well as DIF items Q60

and Q53
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SUMMARY OF 232 MEASURED (NON-EXTREME) PERSON

| TOTAL MODEL INFIT OUTFIT |
| SCORE COUNT MEASURE ERROR MNSQ ZSTD MNSQ ZSTD |
ool sooessoooeesooesooooeee |
| MEAN 11.4 4.9 -1.94 .91 .95 -.4 .95 -.4 |
| s.D. 4.1 .4 2.65 18 1.22 1.7 1.22 1.7 |
| MAX. 24 .0 5.0 4.94 2.34 9.90 4.6 9.90 4.6 |
| MIN. 2.0 1.0 -6.39 .61 .00 -4.6 .00 -4.6 |

| REAL RMSE 1.7 TRUE SD 2.42 SEPARATION 2.27 PERSON RELIABILITY .84 |
|[MODEL RMSE .92 TRUE SD 2.48 SEPARATION 2.69 PERSON RELIABILITY .88 |
| S.E. OF PERSON MEAN = .17 |
MINIMUM EXTREME SCORE: 41 PERSON
LACKING RESPONSES: 1 PERSON
SUMMARY OF 5 MEASURED (NON-EXTREME) ITEM

| TOTAL MODEL INFIT OUTFIT |
| SCORE COUNT MEASURE ERROR MNSQ ZSTD MNSQ ZSTD |
L I |
| MEAN 569.4 269.0 (5]7] 13 98 -.2 .96 -.3 |
| s.D 9.2 2.8 15 00 1@ 1.0 .e7 7 |
| mMAX 578.0 273.0 25 13 1.1e 1.0 1.66 5 |
| MIN 552.0 266.0 -.21 13 85 -1.5 89 -1.1 |
D R SRR |
| REAL RMSE .13 TRUE SD .08 SEPARATION .59 ITEM RELIABILITY .26

|
|[MODEL RMSE .13 TRUE SD .08 SEPARATION .63 ITEM RELIABILITY .28 |
| S.E. OF ITEM MEAN = .07 |

Figure 56. Separations and reliabilities of the 5-item group 3 comprising items Q51, Q52,
Q54, Q55, and Q56, after removing misfitting items Q57 and Q58 as well as DIF items Q60
and Q53
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Appendix 21: Social Interaction’s work-in-progress figures and tables

Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

Total raw variance in observations
Raw variance explained by measures
Raw variance explained by persons
Raw Variance explained by items
Raw unexplained variance (total)

Unexplned variance
Unexplned variance
Unexplned variance
Unexplned variance
Unexplned variance

STANDARDIZED RESIDUAL LOADINGS FOR ITEM (SORTED

in
in
in
in
in

1st
2nd
3rd
4th
5th

contrast

contrast =

contrast
contrast
contrast

52.
28.
19.

8.
24.

1.
Figure 1. Standardized residual variance of initial Social Interaction dimension

BY LOADING)

~N oo NN O WS

R RN W

100.

Empirical --
6 100.0%
6 54.4%
37.5%
16.8%
45.6%
6.0%
4.1%
3.4%
3.2%
4  2.7%

0%
.2%
.0%
.5%
.9%
.9%

Modeled
100.0%
54.9%
37.9%
17.0%
45.1%

INFIT OUTFIT| ENTRY |

|CON- | | INFIT OUTFIT| ENTRY

| TRAST|LOADING|MEASURE MNSQ MNSQ |NUMBER ITEM
[------ R o e |
| 1 | .e2 | .20 .89 .80 |A 82 Q82
| 1 | .e1 | .03 .85 .80 |B 83 083
| 1 | .e0 | .17 .88 .71 |C 84 Q84
| 1 | .48 | .56 .99 .90 |D 9@ Q9@
| 1 | .46 | .81 .8 .79 |[E 89 Q89
| 1 | .46 | .30 .83 .78 |F 81 Q81
| 1 | .26 | .82 1.44 1.27 |G 94 Q94
| 1 | .24| -.13 .72 .91 |H 85 Q85
| 1 | .18 | .37 1.15 1.11 |I 8@ Q8@
| 1 | .e4 | .27 .90 .97 |3 98 Qo8
| 1 | .e3 | .18 1.14 1.03 |K 88 Q88
| 1 | .e1 | .82 .96 .96 |L 78 Q78

| LOADING |MEASURE

| -.57 | -.61 1.24 1.22 |a
| -.54 | -.77 1.85 1.07 |b
| -.48 | -.09 1.25 1.30 |c
| -.33 | -.17 .73 .70 |d
| -.32 | -.67 .74 .79 |e
| -.31 | -.16 .87 .87 |f
| -.23 | -.80 1.80 1.97 |g
| -.12 | .48 .72 .70 |h
| -.e7 | -.16 .99 1.89 |i
| -.07 | .04 1.07 1.09 |j
| -.06 | -.08 1.30 1.57 |k
| -.04 | .19 .79 .82 |1

MNSQ MNSQ |NUMBER ITEM |

99 Q99 |
93 Q93
100 Q100 |
101 Q101 |
91 Q91
97 Q97
95 Q95
96 Q96
86 Q86 |
87 087 |
79 Q79 |
92 Q92

Figure 2. Standardized residual loadings for items in the first contrast of initial Social

Interaction dimension
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STANDARDIZED RESIDUAL CONTRAST 1 PLOT

-1 0 1
i it i i +- COUNT
I I I
.6+ |IB cA + 3
I I I
.5+ | D +1
C | E F | 2
0 .4+ | +
N I I I
T .3+ | 4
R | H | G | 2
A .2+ | I +1
S I I I
T .1+ | +
| | K 3 | 2
T J L e +1
| ik |3 1 | 4
L -.1+ | h +1
0 I I I
A-.2 + | +
D I g I | 1
I-.3+ e f | + 2
N I d I | 1
G -.4 + | +
I I I
-.5 + c | +1
| b a | | 2
-.6 + | +
e e o +-
-1 0 1

ITEM MEASURE
COUNT: 11 11 1212 13 13 111 1 1 1

Figure 3. The principal component analysis plot of item loading for the first contrast of the
initial Social Interaction dimension

ITEM STATISTICS: MISFIT ORDER

| ENTRY TOTAL TOTAL MODEL | INFIT | OUTFIT |PT-MEASURE |EXACT MATCH| |
[NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM |
[ == m e e oo oo oo R |
| 81 491 251 .14 .13]1.11  1.0|1.15 1.4|A .86 .86| 61.3 64.7| Q81 |
| 90 437 234 .67 .14|1.13 1.1|1.12 1.e|B .83 .84| 65.6 66.3| Q9@ |
| 89 527 247  -.37 .12[1.e7  .7| .99 -.1|C .86 .87| 67.7 63.4]| 089 |
| 82 515 256  -.@3 .13| .96 -.4| .93 -.6|c .87 .87| 72.0 63.5| Q82 |
| 83 525 251 -.32 .13] .91 -.8| .91 -.8|b .88 .87| 68.9 63.2| 083 |
| 84 513 252  -.e8 .13| .79 -2.1| .77 -2.4|a .88 .86| 68.0 63.6| Q84 |
[ == m e dommm oo Fomm o e e R —— |
| MEAN 501.3 248.5 00 13| .99 1| .98 -.2| | 67.2 64.1] |
| s.0. 31.1 7.8 35 eo| .12 1.2| .13 1.2] | 3.3 1.1] |

Figure 4. Item statistics, in misfit order, of 6-item group 1 comprising items Q81 to Q84, and
items Q89 to Q90
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Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)
- Empirical --

Total raw variance in observations

Raw variance explained by measures
Raw variance explained by persons
Raw Variance explained by items

Raw unexplained variance (total)
Unexplned variance i
Unexplned variance
Unexplned variance
Unexplned variance
Unexplned variance

in
in
in
in
in

1st contrast
2nd contrast
3rd contrast
4th contrast
5th contrast

19

13.3

12.

Bk N o
0OWEOWE®o N

.3 1@e.
69.
65.
3.
31.
10.

EE T S A o)

0%
0%
8%
1%
0%
3%
.6%
.4%
.8%
.0%

100.
33.
21.

.4%

15.

12.

17

0%
1%
3%

3%
8%

Modeled
100.0%
68.7%
65.6%
3.1%
31.3%

Figure 5. Standardized residual variance of the 6-item group 1 comprising items Q81 to Q84,
and items Q89 to Q90

SUMMARY OF CATEGORY STRUCTURE.

Model="R"

| CATEGORY

| LABEL SCORE COUNT %|AVRGE EXPECT| MNSQ

| 1 1 562 38| -4.43 -4.48| 1.19 1.05|| NONE |( -5.38)| 1
| 2 2 558 37| -2.54 -2.47| .89 .92|| -4.26 | -2.33 | 2
| 3 3 220 15| -.02 -.18| .75 .71||  -.36 | .58 | 3
| 4 4 85 6| 1.52 1.53| 1.13 1.40|| 1.67 | 2.37 | 4
| 5 s 66 4| 2.95 3.05| 1.18 1.22||  2.96 |( 4.22)] 5
[ e Hmmmmmmm——aa- dommmmmem—aaa dhmmmmmmma ommmmma- |

|MISSING 62 4| -2.27 | || | |

OBSERVED |OBSVD SAMPLE|INFIT OUTFIT||STRUCTURE|CATEGORY |

MNSQ| | CALIBRATN| MEASURE|

OBSERVED AVERAGE

is mean of measures in category. It is not a parameter estimate.

Figure 6. Category structure of the 6-item group 1 comprising items Q81 to Q84, and items

Q89 to Q90
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CATEGORY PROBABILITIES: MODES - Structure measures at intersections

P e D +------ - +------—-- et R +-
R 1.0 + +
0 | 555 |
B | 555 |
A |1 55 |
B 8 + 11 22 5 +
I | 1 222 222 5 |
L | 1 22 2 5 |
I | 11 2 2 5 |
T .6 + 1 2 22 5 +
Y | 12 2 33333 5 |
5+ * 2 33 33 44 5 +

0 | 21 * 344 44% |
F A+ 2 1 32 43 54 +
| 2 1 33 2 4 3 5 44 |

R | 22 1 3 2 44 35 4 |
E | 2 1 3 2 4 53 4 |
S 2+ 22 11 33 *2 55 3 44 +
P |2 1 3 44 2 5 3 44 |
0 | 3**] 44 2*5 33 444 |
N | 33333 1111 444 555 222 333 444 |
S _e +**********************************1111111********************+
E e et e Fmmmm - Fmmm - o - o +-
-6 -4 -2 (%] 2 4 6

PERSON [MINUS] ITEM MEASURE

Figure 7. Category probability curves of the 6-item group 1 comprising items Q81 to Q84,

and items Q89 to Q90

DIF class specification is: DIF=@GENDER

| PERSON DIF DIF PERSON DIF DIF DIF JOINT Welch MantelHanzl ITEM

| CLASS MEASURE S.E. (CLASS MEASURE S.E. CONTRAST S.E. t d.f. Prob. Prob. Size Number Name |

| F .14 .15 M 17 27 -.03 31 lo 99 .9196 .8718 10 81 Q81
| F -.18 .14 M 46 27 -.64 30 -2.13 104 .0356 .0309 -.58 82 Q82
| F -.19 14 M -.76 26 .57 30 1.94 97 .@548 .0123 96 83 Q83
| F -.08 .14 M -.13 26 .06 30 19 98 .8524 .4427 -.77 84 Q84
| F -.34 .14 M -.46 26 .11 30 39 98 .6988 .6296 -1.79 89 Q89
| F 65 .16 M 75 28 -.10 32 -.32 94 .7513 .3982 -.51 90 Q90

| PERSON DIF DIF PERSON  DIF  DIF DIF JOINT Welch MantelHanzl ITEM

| CLASS MEASURE S.E. CLASS MEASURE S.E. CONTRAST S.E. t d.f. Prob. Prob. Size Number Name |

| F .10 15 M 27 27 -.18 31 -.57 97 .57@4 .6462 -.23 81 Q81
| F -.24 15 M -.69 26 .46 30 1.52 95 .1312 .09663 82 83 Q83
| F -.08 15 M -.05 27 -.04 31 13 96 .9001 .6212 -.23 84 Q84
| F -.40 14 M -.37 26 -.03 30 -.11 96 .9148 .3520 -.63 89 Q89
| F .64 16 M 88 29 -.24 33 -.72 92 .4759 .4797 -.94 90 Q99



Figure 9. Gender DIF of the 5-item group 1 comprising items Q81, Q83, Q84, Q89, Q90,

after removing item Q82

ITEM STATISTICS:

MISFIT ORDER

MODEL |
MEASURE S.E. |MNSQ

TOTAL
SCORE

TOTAL
COUNT

| ENTRY
| NUMBER

| MEAN 498.6 247.

INFIT | OUTFIT |PT-MEASURE |EXACT MATCH| |

ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM |

I L T A —— I — I —_— I Fommmm- |
.13|1.30 2.6|1.33 2.8|A .84 .87| 59.4 64.8| Q81

.14|1.07  .7|1.02 2|B .84 .85| 69.0 67.3| Q9@ |

.13|1.e1  .1| .93 -.e|C .87 .87| 72.9 63.2] Q89 |

13| .88 -1.1| .87 -1.2|b .89 .88| 68.0 62.9| Q83 |

.13 .73 -2.7| .76 -3.1]|a .9 .87| 73.7 64.5| Q84 |

[ == mmm e oo - e e TR ——— |

.13|1.e0 -.1| .97 -.4| | 68.6 64.5]|
e8| .19 1.8] .21 1.9| | 5.1 1.6 |

| s.D. 33.4

Figure 10. Item statistics, in misfit order, of the 5-item group 1 comprising items Q81, Q83,
Q84, Q89, Q90, after removing item Q82

TABLE OF POORLY FITTING ITEM

NUMBER - NAME -- POSITION —-----
81 (81

RESPONSE : 1@ M 2 3
Z-RESIDUAL :

RESPONSE : 1: M 3 5
Z-RESIDUAL:

RESPONSE : 21: 2 1 1
Z-RESIDUAL : X

RESPONSE : 31: 3 1 3
Z-RESIDUAL :

RESPONSE : a1 2 2 2
Z-RESIDUAL:

RESPONSE : 51: 02 1 2
Z-RESIDUAL : 2

RESPONSE : 61: 1 1 5
Z-RESIDUAL: X X X

RESPONSE : 71 01 M1
Z-RESIDUAL : -2 X

RESPONSE : 81: 4 1 M
Z-RESIDUAL : X

RESPONSE : 91: 2 2 3
Z-RESIDUAL: 3

=

MEASURE -

[

=

[

[

(PERSON IN ENTRY ORDER)
INFIT (MNSQ) OUTFIT

-
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RESPONSE :
-RESIDUAL:

N

RESPONSE:
-RESIDUAL :

~N

RESPONSE:
-RESIDUAL:

~N

RESPONSE:
-RESIDUAL:

~N

RESPONSE:
-RESIDUAL :

N

RESPONSE :
-RESIDUAL:

~N

RESPONSE:
-RESIDUAL :

~N

RESPONSE:
-RESIDUAL :

N

RESPONSE :
-RESIDUAL:

~N
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-RESIDUAL :
RESPONSE:
-RESIDUAL:
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~N
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~N
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N
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~N

RESPONSE:
-RESIDUAL:
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251

261:

271:

S
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X

5
X
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2 1
X
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moo2
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101
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X
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X
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1 3 2

Figure 11. Persons’ responses to item Q81 in the 5-item group 1 comprising items Q81, Q83,
Q84, Q89, Q90, after removing item Q82

ITEM STATISTICS:

MISFIT ORDER

TOTAL
COUNT

| ENTRY
| NUMBER

TOTAL
SCORE

MEASURE

MODEL| INFIT | OUTFIT |PT-MEASURE |EXACT MATCH| |

S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM |

[==mmmmm Fommmmmmm e Fommmmmm e Fommmmm o Fommmmmmm e $------ |
14|1.14 1.3|1.12 1.e|A .86 .87| 59.6 66.8| Q81 |

.14]1.09 .9|1.03 3|B .85 .86| 69.4 68.3| Q@ |

13|1.04 .4| .94 -.5|c .88 .88| 68.2 64.6| Q89 |

13| .94 -.5| .93 -.6|b .89 .89| 67.4 64.2| Q83 |

.13] .78 -2.2| .74 -2.6|a .90 .88| 74.1 65.7| Q84 |

[==mmmmm Fommmmmmm e Fommmmmm e Fommmmm o Fommmmmmm e $------ |
.14|1.00 .8l .95 -.5]| | 67.7 65.9] |

ee| .13 1.2]| .13 1.2| | 4.7 1.5] |

Figure 10. Item statistics, in misfit order, of the 5-item group 1 comprising items Q81, Q83,
Q84, Q89, Q90, after removing item Q82, and editing 4 persons’ responses to item Q81
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Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

Total raw variance in observations
Raw variance explained by measures
Raw variance explained by persons
Raw Variance explained by items
Raw unexplained variance (total)

Unexplned variance in
Unexplned variance in
Unexplned variance in
Unexplned variance in
Unexplned variance in

1st contrast
2nd contrast
3rd contrast
4th contrast
5th contrast

ITEM STATISTICS: MISFIT ORDER

17.
12.
12.

PR R EPW0

ERrRrRWOHhOe RN

Empirical --
6 100.0%
6 71.6%
69.6%
2.0%
28.4% 100.
9.0% 31.
7.6% 26.
6.1% 21.
5.6% 19.
.0%

.0

Figure 11. Standardized residual variance of the 5-item group 1 comprising items Q81, QS83,
Q84, Q89, Q90, after removing item Q82, and editing 4 persons’ responses to item Q81

0%
7%
9%
6%
6%

1%

Modeled
100.0%

71.5%
69.4%

2.0%
28.5%

|ENTRY  TOTAL TOTAL
|[NUMBER SCORE COUNT MEASURE

MODEL | INFIT

| OUTFIT

|PTBISERL-AL |EXACT MATCH|

S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%|
I T Fommm e Fommmmmm- Fommmmmme o Fommmmm e +
| 81 476 247 29 .14]|1.14 1.3|1.12 1.e|A .86 .88| 59.6 66.8]
| 99 437 234 70 14]1.09 .9|1.03 .3|B .87 87| 69.4 68.3]
| 89 527 247 -.46 13|1.04 .4| .94 -.5|C .86 87| 68.2 64.6]
| 83 525 251 -.40 13| .94 -.5| .93 -.6|b .88 .88| 67.4 64.2|
| 84 513 252  -.13 13| .78 -2.2| .74 -2.6|a .90 .87| 74.1 65.7|
I T Fommm e Fommmmmm- Fommmmmme o Fommmmm e +
| MEAN 495.6 246.2 00 14|1.00 @] .95 -.5] | 67.7 65.9|
| s.D 34.6 6.4 a4 eo| .13 1.2| .13 1.2] | 4.7 1.5]

Figure 12. Item statistics, in misfit order, of the 5-item group 1 comprising items Q81, Q83,

Q84, Q89, Q90, and showing point-biserial correlations, after removing item Q82, and

editing 4 persons’ responses to item Q81

SUMMARY OF CATEGORY STRUCTURE.

Model="R"

|CATEGORY  OBSERVED|OBSVD SAMPLE|INFIT OUTFIT||STRUCTURE |CATEGORY |
|LABEL SCORE COUNT %|AVRGE EXPECT| MNSQ

MNSQ| | CALIBRATN| MEASURE |

( -5.88)|
-2.55 |
73 |
2.59 |

( 4.42)]
-------- I

R R T oo e Fomm oo |
| 1 1 465 38| -4.99 -5.06| 1.17 1.82|| NONE |
| 2 2 466 38| -2.77 -2.70| 97  .97|| -4.77 |
| 3 3 177 14| 10 -.02| 74 .67]] -.31 |
| 4 4 65 5| 1.89 1.82| 1.e0 1.14]]| 1.94 |
| 5 =5 58 5| 3.34 3.44| 1.23 1.28]] 3.15 |
[-------mmmmme - Fommmmm - Fommmmm e ++----- - +
|MISSING 53 4| -2.64 | | |

vibh wr e

OBSERVED AVERAGE is mean of

measures in category.

It is not a parameter estimate.

Figure 13. Category structure of the of the 5-item group 1 comprising items Q81, Q83, Q84,
Q89, Q90, after removing item Q82, and editing 4 persons’ responses to item Q81
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CATEGORY PROBABILITIES: MODES - Structure measures at intersections

P —t--------- F--------- +--------- F--------- F--------- +--------- +-
R 1.0 + +
0 | 55 |
B | 555 |
A | 55 |
B 8 + 22222222 5 +
I |11 22 2 5 |
L | 1 2 22 55 |
I | 1 22 2 5 |
T .6 + 1 2 2 3333 5 +
Y | 12 2 33 33 5 |
.5+ * 23 3 5 +

0 | 21 32 3444444* |
F A+ 2 1 3 2 43 5 4 +
| 2 1 3 2 4 3 5 4 |

R | 2 1 33 2 4 35 44 |
E |22 11 3 2 44 * 4 |
S 2+ 1 33 * 55 3 44 +
P | 1 3 42 5 3 a4 |
0 | 1*%*3 444 2255 33 444 |
N | 33333 1111 444 5552222 3333 44 |
S .0 +***********************************1111111*******************+
E e o e +--------- +------ - +------- - +-
-6 -4 -2 e 2 4 6

PERSON [MINUS] ITEM MEASURE

Figure 14. Category probability curves of the 5-item group 1 comprising items Q81, Q83,
Q84, Q89, Q90, after removing item Q82, and editing 4 persons’ responses to item Q81

DIF class specification is: DIF=@GENDER

| PERSON DIF DIF PERSON DIF DIF DIF JOINT Welch MantelHanzl ITEM |
| CLASS MEASURE S.E. CLASS MEASURE S.E. CONTRAST S.E. t d.f. Prob. Prob. Size Number Name |

| F .24 16 M 44 .29 -.19 33 -.60 95 .5526 .5996 -.26 81 Q81 |
| F -.29 15 M -.77 27 .48 31 1.56 95 .1230 .0682 82 83 Q83 |
| F -.13 15 M -.09 28 -.04 31 -.13 97 .8993 .7369 -.56 84 Q84 |
| F -.46 15 M -.42 .27 -.04 31 -.13 97 .9000 .3650 -.68 89 Q89 |
| F .64 16 M 88 30 -.24 34 -.70 92 .4828 .5074 -.90 90 Q90 |

Figure 15. Gender DIF of the 5-item group 1 comprising items Q81, Q83, Q84, Q89, Q90,
after removing item Q82, and editing 4 persons’ responses to item Q81
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SUMMARY OF 203 MEASURED (NON-EXTREME) PERSON

| TOTAL MODEL INFIT OUTFIT |
| SCORE COUNT MEASURE ERROR MNSQ ZSTD MNSQ ZSTD |
T TC ORI |
| MEAN 10.5 4.7 -2.20 .92 93 -.2 .93 -.2 |
| s.D. 4.4 8 2.69 .21 96 1.3 .98 1.3 |
| MAX. 24.0 5.0 4.75 1.66 6.00 5.7 6.04 5.8 |
| MIN 3.9 1.0 -6.22 .60 00 -2.8 00 -2.8 |

| REAL RMSE 1.85 TRUE SD 2.48 SEPARATION 2.37 PERSON RELIABILITY .85 |
|[MODEL RMSE .85 TRUE SD 2.52 SEPARATION 2.66 PERSON RELIABILITY .88 |
| S.E. OF PERSON MEAN = .19 |

MAXIMUM EXTREME SCORE: 4 PERSON
MINIMUM EXTREME SCORE: 59 PERSON
LACKING RESPONSES: 8 PERSON

SUMMARY OF 5 MEASURED (NON-EXTREME) ITEM

| TOTAL MODEL INFIT OUTFIT |
| SCORE COUNT MEASURE ERROR MNSQ ZSTD MNSQ ZSTD |
TN |
| MEAN 495.6 246.2 00 14 1.00 .0 .95 -.5 |
| S.D 34.6 6.4 44 00 13 1.2 13 1.2 |
| MAX 527.6 252.6 76 14 1.14 1.3 1.12 1.0 |
| MIN 437 .8 234.0 -.46 13 78 -2.2 .74 -2.6 |
D SRS |
| REAL RMSE .14 TRUE SD .42 SEPARATION 2.99 ITEM RELIABILITY .9@

|
|MODEL RMSE .14 TRUE SD .42 SEPARATION 3.88 ITEM RELIABILITY .90 |
| S.E. OF ITEM MEAN = .22 |

DELETED: 1 ITEM
Figure 16. Separations and reliabilities of the 5-item group 1 comprising items Q81, Q83,
Q84, Q89, Q90, after removing item Q82, and editing 4 persons’ responses to item Q81
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PERSON - MAD - ITEM
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Figure 17. Person-item map of the 5-item group 1 comprising items Q81, Q83, Q84, Q89,
Q90, after removing item Q82, and editing 4 persons’ responses to item Q81
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FER3CH - MAP - ITEM - Expected ascore zones (Rasch-half-point thresholds)
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Figure 18. Person-item map: Expected score zones (Rasch-half-point thresholds), of the 5-

item group 1 comprising items Q81, Q83, Q84, Q89, Q90, after removing item Q82, and

editing 4 persons’ responses to item Q81
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ITEM ITEM Correlation
83 89 -0.3921
81 84  -0.3742
81 90 -0.3511
83 90 -0.3399
81 89  -0.2465
84 89  -0.2254
83 84  -0.2013
89 90 -0.1782
81 83 -0.103
84 90 -0.0687

Figure 19. Correlations of residuals for each item pair of the 5-item group 1 comprising
items Q81, Q83, Q84, Q89, Q90, after removing item Q82, and editing 4 persons’ responses

to item Q81
EXPECTED SCORE: MEAN (Rasch-score-point threshold, ":"
-7 -5 -3 -1 1 3 5 7
|------- tommm-- tommm--- Fommmmm- B tommmm-- Hmmmmm-- | NUM  ITEM
1 1 2 : 3 : 4 5 5 90 Q90
| |
1 1 2 3 4 5 5 81 Q81
| |
1 1 2 3 5 5 84 Q84
| |
11 : 2 3 5 83 Q83
1 1 : 2 : 3 : : 5 89 Q8%
|------- tommm-- Fommmm-- Fommmmm- B tommmm-- Hommmm-- | NUM  ITEM
-7 -5 -3 -1 1 3 5 7
4 1 1 2 1 2 1 11
9 7831172201126 1591 2 52219 7 47 4 4 2 4 3 13 PERSON
S M S T
© 20 30 40 50 60 70 80 90 99 PERCENTILE

indicates Rasch-half-point threshold) (ILLUSTRATED BY AN OBSERVED CATEGORY)

Figure 20. Construct keymap of the 5-item group 1 comprising items Q81, Q83, Q84, Q89,
Q90, after removing item Q82, and editing 4 persons’ responses to item Q81

SUMMARY OF CATEGORY STRUCTURE.

Model="R"

| CATEGORY OBSERVED |OBSVD SAMPLE|INFIT OUTFIT||STRUCTURE |CATEGORY |
|LABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ||CALIBRATN| MEASURE |
[-------om - Fommmm e Fommmm e R T tommm - [
| 1 1 1009 36| -2.82 -2.82| 1.9 1.e5|| NONE |( -3.62)] 1
| 2 2 1e79 38| -1.46 -1.43| .88 .93|| -2.45 | -1.37 | 2
| 3 3 472 17| -.38 -.47| .85 .s84]] -.10 | .28 | 3
| 4 a4 164 6| .32 .3e| .99 1.e7]]| .98 | 1.46 | 4
| 5 5 86 3| .74 .96| 1.27 1.53]]| 1.57 |( 2.96)| 5
[-------om - Fommmm e Fommmm e R T tommm - [
|MISSING 163 5| -1.86 | [ | |

OBSERVED AVERAGE is mean of
Figure 21. Category structure of the initial 11-item group 2 comprising items Q78-80, Q85-

88, Q92, Q94, Q96, Q98

measures in category.

It is not a parameter estimate.
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1.

CATEGORY PROBABILITIES: MODES - Structure measures at intersections

e e e e e e e +-
+ +
I I
I I
I I
+111 5+
| 11 55 |
| 11 5 |
| 1 55 |
+ 11 2222222 5 +
| 1 222 222 5

+ 1122 2 55 +
| 221 22 5 |
+ 22 11 3%3333333 445 +
| 22 1 33 22 **44 54444 |
| 22 11 33 2 44 335 444 |
| 22 11 33 ** 553 444 |
+ 22 1*3 44 2 5 33 44+
|2 333 11 44 * ok 33

| 333 111444 55 22 333 |
| 333333 444441111%*55 22222 33333 |
+***********************555555555 1111111111111**********+
e e e e e e e +-
-4 -3 -2 -1 %] 1 2 3

PERSON [MINUS] ITEM MEASURE

Figure 22. Category probability curves of the initial 11-item group 2 comprising items Q78-
80, Q85-88, Q92, Q94, Q96, Q98
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Figure 23. Category probability curves of the 11-item group 2 comprising items Q78-80,

CATEGORY PROBABILITIES: MODES - Structure measures at intersections
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