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Abstract

The importance of hands-on experiences among science subjects has been emphasized throughout
recent decades. Under the influence of COVID-19 pandemic, the transformation of class mode from
face-to-face to online mode learning shredded the opportunity of students to participate hands-on
activities with practical hands-on skills. However, no research has been done locally to examine local
students’ and teachers’ perceptions of all-round learning aspects upon online mode of learning and
teaching in science subjects. This research study provides insights into perceptions of both target
group of participants towards teaching and learning of laboratory skills and knowledge via online
mode of learning. Hence, it is crucial to identify the potential issues and significance of hands-on
experience in terms of students’ learning needs, practicality issues of teaching and consequences of
lacking laboratory skills in science subjects. Mixed mode of research has been implemented, in which
138 local in-service teachers (n=45) and senior secondary school students (n=93) were given two
separate sets of questionnaires for completion, with individual interviews of students (n=7) and
teachers (n=7) have been hosted to find out critical in-depth perceptions between face-to-face lessons
(before the pandemic) and online lessons (during the pandemic) respectively. The findings collected
were analyzed separately then aligned to draw suggestions and conclusion. The questionnaire results
revealed in terms of the key learning aspects: acquirement of knowledge, experimental skills, soft
skills, gain of motivation, and academic performance, the results from both group of participants
implied there were statistically significant shifts in their perceptions, from high uniformity of
agreement (face-to-face mode) to disagreement (online mode) respectively. Hence, the findings of
perceptions in interviews could be well-aligned with questionnaires’ results, in terms of four
categories of content focused. The interviewees mentioned a variety of suggestions for online mode
lesson-learning, where they could be supported by current research papers with beneficiary
contributions to the mentioned learning aspects in science learning. The findings put forth are of
paramount importance for educators in Hong Kong to provide all-around suggestions of how
educators use varieties of approaches to boost students’ learning by finessing their pedagogies, skills,
teaching styles, or teaching aids. Ultimately, suggestions could provide insights for innovative
learning and teaching methods.

Key words: Laboratory sessions, practical lessons, science curriculum, scientific investigation,

virtual learning
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Part 1 (Introduction & Research Backgrounds)

1.1: Introduction and Research Backgrounds

Flashing back to early 2020, a global pandemic (COVID-19) posed transformation from original face-
to-face learning session to online-mode lessons with the aid of various online platforms (such as
Zoom, Google Meets). However, online learning shreds the opportunity of students to participate into
these hands-on activities (Sadi & Cakiroglu, 2011; Stohr-Hunt, 1996) during face-to-face class
suspension, let alone some research (Chan, Lo & Hew, 2018; Akomolafe & Adesua, 2016) have

already found out students do not have enough time to undergo laboratory hands-on activities initially.

Hands-on experiences (especially laboratory sessions) have been widely recognized as a fundamental
learning pillar upon the field of science education, it is believed that active participation and
motivation of learners in science learning and related activities could contribute greatly to learners’
learning effectiveness and overall achievement (Sadi & Cakiroglu, 2011; Stohr-Hunt, 1996). In the
research published by Stohr-Hunt (1996), it analyzed the relationship between the amount of time
that eight-grade (equivalent to secondary 2 students in Hong Kong) students spent in science hands-
on activities and their science achievements, concluded that students who participated in hands-on
experiences every day or once a week could gain better academic performances upon standardized

tests, compared to those students who joined over once a month or never joined.

Another paper published by Glasson (1989) also supported that these hands-on activities could
effectively boost students’ declarative (conceptual and factual) knowledge and procedural knowledge
achievement in science. The papers (Sadi & Cakiroglu, 2011; Stohr-Hunt, 1996; Brinson, 2015) had
emphasized the criticalness of adding elements of hands-on experiences into science education could
irrefutably affect students’ achievement and even attitude (Sadi & Cakiroglu, 2011) in learning
science positively. Flick (1993) also suggested that hands-on science activities could devote to three
major dimensions of learning in science: Knowledge, skills and attitude, as well as various mental,

physical, emotional functioning and soft skills.



A variety of virtual learning kit, such as Augmented Reality (AR) (Wang, 2020), Virtual Reality (VR)
(Bogusevschi, Muntean, & Muntean, 2020) or e-learning hub (Oteri, 2020; Wisudariani, Darmayanti,
& Satria, 2021; Alhumaid et al., 2020) have been included in the curriculum; however, there is still
a few reservations on the effectiveness of how these learning materials bring benefits on students’
learning. Still, in majority of research papers, the virtual platforms or teaching aids created were
proved to be useful for students to achieve experimental skills and aid their academic performances
(such as Southgate, 2020; Monita & Ikhsan, 2020; Nersesian & Spryszynski, 2019), attached with

merely small errors and improvement rooms.

It is concerned that if hands-on experience components have been rooted out in learning science, it
could trigger potential dilemmas on students with losing most beneficial features in learning scientific
concepts. Hence, teachers could lose versatility in teaching approaches and limited opportunities for

undergoing student-centred classrooms, which affect learning effectiveness and efficiencies.

1.2: Problem Statements and Hypothesis

During the pandemic, students’ learning effectiveness should have plunged. Also, laboratory skills
could be barely gained by students during the online mode of learning in COVID-19 pandemic. Hence,
the lack of experimental sessions could plunge the attainment of learning outcomes among students.
However, no research has been done locally to examine and validate (the uniformity of perceptions)
local students’ and teachers’ perceptions of all-round learning aspects upon online mode of learning
and teaching in science subjects. Thus, suggestions are necessary to improve the learning
effectiveness during the pandemic upon the learning aspects of acquiring knowledge, experimental

skills, soft skills (or generic skills) and motivation upon online mode of learning.



1.3: Research Questions

1. What are the students’ and teachers’ attitudes and opinions (perceptions) towards the

insufficient number of hands-on experiences during the pandemic?

2. What alternative teaching strategies or pedagogies were implemented during this pandemic?

The research questions proposed could lead to more insights upon the research objectives.

1.4: Research Objectives

1. To investigate into teachers’ opinions towards teaching of laboratory skills and theoretical
knowledge via online mode of teaching.

2. To investigate into students’ opinions towards learning of laboratory skills and theoretical
knowledge via online mode of learning.

3. To identify the potential issues and significance of hands-on experiences in terms of
students’ learning needs, practicality issues of teaching and consequences of lacking

laboratory skills in science subjects.

Part 2 (Literature Review)

Hands-on experience profoundly affects students’ learning effectiveness, as laboratory sessions
can provide opportunities for students to learn by inquiry (National Research Council [NRC],
2000). Rather than memorizing conceptual knowledge, laboratory sessions could provide a
learning approach to undergo inquiry-based learning (Brinson, 2015; Schwichow et al., 2016),
where it provides diverse approaches for students to study scientific concepts via observations,
proposing ideas, questioning, explaining and justifying based on theoretical knowledge as evidence
from previous findings (Hofstein & Lunetta, 2004; Glasson, 1989). Thus, they are the vital pillars
of learning science-related subjects for students to achieve multiples of learning aspects and
learning outcomes. Moreover, this indicates hands-on experiences of laboratory session is the
fundamental in science education, students can consolidate and intact their own scientific

knowledge and reasonings (Schwichow et al., 2016) into better understanding of the topic by self-
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experiencing the experimental procedures and handle with apparatus in hands-on laboratory
experiences (Vesilind & Jones, 1996). More importantly, this emphasizes the ultimate goal and
central focus of integrating the procedural knowledge and laboratory skills with theoretical
knowledge (Bybee, 2000; Sunal et al., 2008), rather than separating and learning them upon an
individual basis, as stated by Hodson (1993). Thus, learning science does not solely depend on
contextual or theoretical knowledge, it also includes with great criticalness upon practicality, for
putting theories into applications and comprehensively finessing the whole curriculum framework.
Hence, for instance, as stated in the curriculum guide in Biology for senior secondary school
students, published by The Hong Kong Curriculum Development Council [CDC] and Hong Kong
Examinations and Assessment Authority [HKEAA] (2015), students are required to grasp the
respective laboratory skills of corresponding concepts (e.g. dissection of heart) and apply it into
scientific concepts or facts (e.g., heart structures). Also, it could be a kind of authentic assessment
(or school-based assessments) to examine students’ understanding rather than using paper-and-

pencil assessments (Struyven, Dochy, & Janssens, 2008).

Despite there could be supplementary verbal explanation or teaching materials to support the lack of
hands-on experience nowadays, students can merely understand the proper procedures and skills in
practice (Vesilind & Jones, 1996). Hands-on experiences and related practical hands-on skills require
students’ active participation in class with high practicability, skills acquirement and obeying teachers’
instructions. Furthermore, the research (Almroth, 2015; Widodo, Maria & Fitriani, 2017; Makhleh,
Polles & Malina, 2002) emphasized the criticalness of including laboratory sessions in science
education. Hence, it strives for classrooms with constructivism or highlights the enriching learning
progresses through laboratory hands-on experiences, in which they are essential for students to learn
science effectively (Flick, 1993). Online mode learning could barely fulfil the hands-on activities
upon mastering the concepts with inquiry-based learning (effective instruction approach) (Sesen &

Tarhan, 2013; Yacoubian & BouJaoude, 2010) during hands-on tasks in classes. This consolidates
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the importance of adding hands-on experiences in science education, for providing the best learning

opportunities for students to learn science concepts and practice practical skills.

In addition, teachers could lose versatility (Sesen & Tarhan, 2013) in teaching approaches for
undergoing student-centred classrooms, with applications of hands-on skills into daily-life situations
which involves scientific concepts and reasonings. Hence, hands-on experiences are one of the
learning approach for acquirement of experimental skills, applying prior or advanced experimental
skills into practice (e.g. STEM activities) (Christensen, Knezek, & Tyler-Wood, 2015) or daily-life
problems (Lumpe & Oliver, 1991). Instructing experiment components upon online learning mode
cannot provide interactive teacher-instructing methods for students to actively respond teachers’
questions during learning, or collaborative hands-on work among peers (Hofstein & Lunetta, 1982).
This loses the positive features of a constructivism and student-centred classroom (Bleicher &
Lindgren, 2005) with shredding dimensions of learning in a hands-on activity and minimizing the
opportunity for students to undergo small-group collaborative learning environment to undergo a
positive learning environment to investigate science concept through peers’ learning (Hofstein &
Lunetta, 1982; Mastropieri et al., 2006). Thus, this plunges students’ learning motivation (Paris,
Yambor, & Packard, 1998), attitude (Johnson, Wardlow, & Franklin, 1997; Sadi & Cakiroglu, 2011),
interaction in class (Tobin, 1990), and acquirement of soft skills or generic skills (Flick, 1993; Haury
& Rillero, 1994). Dutta (2020) and Bacon & Peacock (2021) also emphasized that during online
learning, the plunging opportunity of hands-on activities would attribute to the lack of hosting
collaborative activities (such as discussion or laboratory activities), as well as adverse effects on
students’ psychological factors of building social interactions between peers and peers’ appraised

learning.

As supported by the findings (Sadi & Cakiroglu, 2011; Glasson, 1989; Tobin, 1990), involvement of

hands-on experiences in science lessons could improve students’ achievement results. Below is a
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figure of table (Figure 1) adapted from Sadi & Cakiroglu (2011), which proved experiments (i.e., one

kind of hands-on experience) could devote to better academic results of students.

Experimental Group Control Group
Scores on Science Achievement Test Pretest Posttest Pretest Posttest
N 72 72 68 68
Mean 6.64 15.25 7.32 11.57
Standard Deviation 2.53 3.39 2.57 3.87
Skewness 0.147 -0.506 -0.101 0.647
Kurtosis -0.441 -0.583 -0.374 0.114
Range 1" 14 1" 17
Minimum 1 7 2 5
Maximum 12 21 13 22
Scores on Science Attitude Test Pretest Posttest Pretest Posttest
N 72 72 68 68
Mean 56.57 58.69 57.94 58.80
Standard Deviation 8.92 8.64 7.95 8.24
Skewness 0.283 -0.208 -0.306 -0.379
Kurtosis 1.78 -0.71 0.59 -0.453
Range 56 36 36 38
Minimum 33 36 39 37
Maximum 89 75 82 85

Figure 1: Table 2 of the journal paper (p.92), adapted from Sadi & Cakiroglu (2011)

Descriptive statistics for the science achievement scores and science attitude scores.

The table had denoted the descriptive statistics for the science achievement scores and science attitude
scores with a sample of study consisting of 140 elementary school students in Ankara, Turkey. The
experimental group (with hands-on activities, e.g., group activities, laboratories) (72 people, with 31
boys and 41 girls) had a greater increase in difference in science achievement test and science attitude
test between the pre-test and post-test, compared to the controlled group (traditional instructions

without hands-on activities).

Lastly, some researchers begun to strive for better quality of teaching with the aid of virtual laboratory

sessions. They include the use of multiples of technologies, software, or teaching skills added to a
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virtual classroom or laboratory sessions, which are all innovatively new sets of teaching pedagogies
to be put into practice. Hence, most of the findings published online stated a positive trend of result
(e.g., Klein et al., 2021; Caruso, 2021; Flynn et al., 2021) with students’ or participants’ supportive
and positive feedback towards the new mode of learning resources and settings. One research
provided an argument (Yap ef al., 2021) of which it revealed that the participants had a declined trend
of scores on interest and attainment on intended learning objectives among the undergraduate students
in Taylor’s University, Malaysia. However, the study compared the results among three groups of
people: pre-COVID group (August 2019), COVID-MCO (Movement Control Order) group (March
2020) and recovery COVID group (August 2020). The team provided three-dimensional (3D)
laboratory simulations for a course that has been offered by The Arizona State University. The team
used 3D laboratory simulation software, which was invented in link with Danish company “Labster”
and Google Daydream on the topics cell culture basics and animal biotechnology, which are
simultaneously the two renowned topics included in local senior secondary Biology classrooms.
Hence, the results found out that the students had lower ability to handle the simulated laboratory
merely without supportive teaching or face-to-face learning opportunities. However, for the
laboratory itself, the statistics revealed that students found the laboratory helpful during the pandemic
period when face-to-face activities were strictly prohibited and controlled during the moment. Thus,
there are still some concerns on substitution of face-to-face laboratory sessions with online mode
learning or virtual mode of simulated laboratory sessions with the aid of provided software. Yet,
during suspension of face-to-face classes, these virtual laboratories or online teaching aids could be

irrefutably helpful for students to learn science.
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Part 3 (Methodology)

3.1: Overview of Research Method in this Research Study

The below flowchart (figure 2) showed the approaches and content of each important step in the
methodology for this research study. The following paragraphs are the brief introduction of

methodologies in each approach.

Questionnaires
(Data Collection)

From students: n=93 | (onbach’s alpha
From teachers: n=45 index (reliability)
e 2.  Paired-sample t-tests
‘ 3.  Mean of scores, SD,
and skewness
4. MANOVA Tests (By
gender or/and age)

Analysis

Discussion

Suggestions,
Limitations &
Conclusion

Preparation

Invitation
Work

qualitative

1. Questionnaires 1.  Non-probability

(Two sets of sampling method —r

questionnaires (based on Individual d:(} Analysis Discussion
2. Interview convenience) Interviews

Questions (Two 2. Snowball Technique Teachers: n=7 1. Quantitative

sets of interview Students.: n=7 Descriptive Analysis

questions) combined with

2.  “Content Analysis”

Figure 2: The flowchart of methodology of research (adapted from page 10 of the presentation

PowerPoint for the research seminar hosted on 17" March 2022)

First, two sets of questionnaires and interview questions (i.e., four sets of documents in total, as
appendix 3-6) for teachers and students were separately designed and invited with non-probability
sampling method and snowball technique. In addition, some volunteering participants after filling
the questionnaire (Nswdents = 2; Nteachers = 1) had shown interest to be participated into the individual
interview for providing more implications and suggestion in the interview. Then, the research splits
into two approaches, with data analyses were separately performed. For data analysis and treatment
for questionnaires, Cronbach’s alpha index tested for both sets of responses’ reliability, paired
sample t-tests for comparative means and test for statistical difference in between the perceptions
of same group of people upon the comparison of before (face-to-face learning mode adopted) and
during COVID-19 pandemic (online mode learning adopted). An extra test for MANOVA
(multivariate) test to investigate into the significance in between the gender and face-to-face and

online learning respectively.
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For interview, as some of the participants used Cantonese as the language medium for the interview
session, the content in the recording was then translated from Cantonese to English. Moreover,
after the transcripts were ready in English, content analysis was used to trace the key words or
points on perceptions of students and teachers, as well as highlighting the common perceptions and
suggestions. Some traces of quantitative descriptive analysis (count of responses’ frequencies)
have been combined with content analysis approach. Progressively, discussion, suggestions,

limitations, and conclusion of this research study were thereafter made after the analysis.

For the requirements of target group of participants in this research study (i.e., students and
teachers), there were some requirements had to be fulfilled before they could be participated into
this research study. For both approach of the study, the requirements of participating into this
research were upon the same standard. This was to ensure the participants were of the same origin

of science learning or teaching background requirements while participating into both part of study.

For students, all individuals who fulfilled every requirement below are eligible to fill in the
questionnaire or participate into the interview:

- Who are over 16 years old, with consent had been granted by the participant,

Studying in local secondary schools,

- Studying any curriculum at local schools (e.g., Hong Kong Diploma of Secondary
Education [HKDSE], International Baccalaureate [IB], SAT etc.),

- And, currently studying one or more science subjects (Physics, Chemistry, Biology or

Combined Science; STEM education) with laboratory hands-on experiences.

While, for teachers, all individuals who fulfilled every requirement below are eligible to fill in the
questionnaire or participate into the interview:
- Current In-service secondary school teachers in Hong Kong,
- No minimum count of (years of) teaching experiences,
- Who are working in subsidized, governmental, or private local secondary schools (either
CMI or EMI schools),
- Who are teaching one or more science subjects (Physics, Chemistry, Biology or Combined

Science; Junior form Integrated Science (IS); STEM education)
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In both part of research, primary students and in-service primary school teachers were initially
added as the target group of participants for this research study. However, considering a more
critical research findings focusing on the common science subjects available in the secondary
schools, to prevent ambiguousness of the findings in this research, the above groups have been

eliminated from the target group categories.

Furthermore, for the questions asked both in the questionnaire and interview, were mostly targeted
on the following common learning aspects: acquirement of knowledge, acquirement of
experimental skills, gain of soft skills, motivation, and academic results of students. Whilst, in the
questionnaire, a broader view of learning aspects and issues regarding online learning was asked,
including more perception questions, frequency issues, or adaptation issues. Supported by the
findings obtained in the interview, the questions asked were mainly focused on the common
learning aspects, as more in-depth of answers were expected to obtain, where supplementary and
add-on questions were asked for providing more dimensions of discussion for later part of this

research study.

3.2: Quantitative Approach

3.2.1 Overview of design

Two sets of 10-min questionnaires (appendix 3 for students’ set; appendix 4 for teachers’ set) with
54 questions (for students’ set) and 57 questions (for teachers’ set) had been separately designed to
obtain participants’ perceptions. The questionnaires consisted of several types of questions, including
S-point Likert scale questions (the majority), Yes-or-No questions, or “(multiple) choices of
checkboxes™ questions in the questionnaire. The 5-point Likert scale questions were designed for
participants to scope scores with 5-point Likert scale (ordinal data in qualitative research approach)
to quantify the qualitative data of participants into scores of ratings based on their own different
aspects, statements, attitude, or issues related to academic needs; the mentioned learning aspects, or
opinions towards the significance and insufficient amount of laboratory hands-on experiences during
the worldwide pandemic in recent years. Hence, in addition, with comparing sessions to rate the

perceptions in between the adoption of face-to-face learning (before the pandemic) and online mode
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of learning (during the pandemic) for the highlighted part of the research (for paired-sample t-tests
analysis). Hence, the 5-point scale was planned as 1 to 5, 1-point representing strongly disagree, with
S-point indicating the stance of strongly agree towards a question of issues or statement, with an
“neutral” option of “3” included in the Likert scale. There were no open-ended questions included in
the questionnaire. The three extra questions asked in the teachers’ set of questionnaire were all about
teaching pedagogies affection upon teaching students science subjects in face-to-face mode of

learning (before the pandemic) and online learning mode of classes (during the pandemic).

3.2.2: Design of questionnaire questions

The first part of both questionnaires included the retrieval of non-sensitive personal information for
data analysis, including gender, age (in range), education level of both students and teachers (and
qualification of teachers), the curriculum and types of schools currently learning or teaching, science
subjects currently studying or learning and periods of science classes per week. MANOVA test was
conducted upon investigating the significance between gender and perceptions of answers related to

the face-to-face learning (before the pandemic) and online learning (during the pandemic).

Then, part II of both questionnaires progressed into the highlighted comparison of perceptions of the
mentioned learning aspects in learning and teaching between face-to-face class (before the pandemic)
and online mode classes (during the pandemic). The content of questions were designed the same
except the planned scenarios as mentioned. The synonym of term “after the COVID-19 pandemic
started” (i.e. during the COVID-19 pandemic) had added to the questionnaire to state clearly the

scenario of questions.

The third part of both questionnaire asked in-depth perceptions towards online mode of teaching and
learning and participating or hosting hands-on experiences in science subjects during COVID-19
pandemic. More in-depth questions with extensive horizons upon the participants’ perceptions had

been asked, including learning issues, adaptation issues, accessibility of online materials, learning
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and teaching progress, Special Education Needs students support and academic achievement.
Furthermore, in the second sub-part of this session, comparative questions (in between face-to-face
mode of learning and online learning) had been asked toward the four highlighted learning aspects in
this research study, including acquirement of knowledge, acquirement of experimental skills, gain of
soft skills, and motivation. As premise mentioned, they were the highlights as these learning aspects
are of paramount importance and pillars for students to study science in hands-on experiences, in

which it could affect their science achievements.

Finally, the fourth part with the same three questions in both sets of questionnaires focused on the
statements about the suggestions upon students' learning science online, in terms of students support
of e-resources and virtual learning platforms, and the responsible persons of putting forth of creating
the learning and teaching materials for students and teachers respectively. Thus, this is for later

alignment of findings in both approaches of this research study.

3.2.3: Conduct of data analysis

The two sets of questionnaires were separately conducted with a series of analysis. The analytical

method used were aided with the software, “IBM SPSS Statistics” (Version 27, licensed by IBM

Corp.).

The first part of the analysis commenced with the reliability test (Cronbach’s alpha Index) on the
consistency of responses in both questionnaires. This was to ensure that the data received were valid
and reliable upon a long list of questions in the questionnaire (Overall reliability test). There were
two questions in part III which were intentionally asked in a reversed view of perceptions of stances
upon the statements had been reversely coded with 1> 5, and 2-> 4, 3-> 3, and so on. Furthermore,
upon the highlight of this study, the questions in both sets of questionnaires were categorized into the
aspects, i.e., combined comparative aspects (face-to-face learning and before the pandemic VS online

learning and during the pandemic; the two scenarios pre-set) to obtain a clearer view of reliability of
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responses. The responses which were not using 5-point Likert scale for obtaining perceptions, would
be specified with number during SPSS statistical analysis, i.e., Yes (as 1) or no (as 2), or male (as 1)

or no (as 2).

The second part of the analysis focused on the comparison of perceptions of 5-point Likert scores in
the same group of people (same individual) with face-to-face learning (before the pandemic)
(including face-to-face hands-on experiences components) and online learning (during the pandemic)
(including online hands-on experiences components). This was to test the statistical significance of
difference in between two sets of data obtained from the designate planned questions. More
importantly, it is an important parameter to recognize whether the change of perceptions of
participants were significant between the two modes of learning under two situations, under the four
highlighted (especially the acquirement of experimental skills) learning aspects planned. Together
with paired-sample t-tests, comparative means, descriptive analysis (such as standard deviation [SD]
and skewness) of some questions would be analysed and mentioned in the results part of this research

study.

The third part of analysis was an extra test to test on gender could be a factor to alter the answers of
perceptions in this research study. Hence, in which it tested on the significance of gender towards the
two scenarios defaulted for this research study, and MANOVA tests were hosted separately to

investigate the results of the two scenarios.

3.3 Qualitative Approach

3.3.1: Overview of design

Two sets of slightly different interview questions (appendix 5 for students’ set; appendix 6 for
teachers’ set) were planned for two distinct groups of participants. Each of the participant was invited
to participate into a 30-minute interview online or on phone individually. The interview questions

consisted of ten questions and one additional question (on hybrid mode of learning), with some of the
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[P 4]

questions included a series of sub-questions (i.e, questions “a” to “e”). Hence, referring to the
participants’ responses, add-on questions had been asked for further elaboration of previous answers,
extended topic and ideas of the previous discussing topics, or judgement questions on stances. There
were no limits of the maximum number of questions asked interview, as the number of add-on
questions to each participants were different. The findings in interviews could not only align with the
findings which had been already well-recognized upon both sets of questionnaires but also it gave
new implications, insights and innovative suggestions for the discussion part of the research study,
providing complementary support of the opposite sets of data, findings and comments with validity,

as well as proving the validity of the predictions made.

3.3.2: Design of interview questions

A wide range of comprehensive open-ended questions were asked towards the attitude, comments
and suggestions on the significance and insufficient amount of laboratory hands-on experiences,
the learning or teaching experiences upon online mode of learning or teaching during COVID-19
pandemic. Most of the questions were categorized into “why”, “how”, “explain”, “do you
agree/think™, “what” and “compare”-typed questions, as this could give more accurate explanation
on their perceptions and discussion made. The questions were designed to be pin-to-point, precise
and concise with more details and dimensions, with the aid of ask-response approach for getting

the most accurate in-depth information from the participants on their perceptions and ideas.

3.3.3: Conduct of data analysis

The data (opinions and perceptions) will be collected, analysed and interpreted in several of ways,
for example, calculating the frequency of common response in between persons (quantitative
descriptive analysis), highlighting important articulation within the interview, critically interpret the
current possible dilemmas and predicaments (content analysis), or made suggestions under the

opinions or attitude as discussed in the interview.
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Part 4 (Results & Findings)

4.1: Questionnaire’s Results (OQuantitative Approach)

4.1.1: Students’ results and findings

4.1.1A: Socio-demographic characteristics of respondents

The socio-demographic characteristics of respondents were tabulated (Table 1) with descriptive
analysis. All respondents (n=93) fulfilled the requirements as stated in session 3.1 (overview of
methodology) in this research study. For both gender and age, the portion was quite average
between males (53.8%) and females (46.6%), and 16-17 (51.6%) and 18-19 (48.4%) in range
respectively. Whilst, gender was later selected (reason: as both set of data were uniformed and
averaged) for undergoing MANOVA test to examine the impact of gender towards the perceptions
of answers of score in face-to-face learning and online learning. In addition, for education level,
the respondents were mostly secondary 6 students (53.8%), and almost all of the respondents were
studying HKDSE curriculum at that moment.

Table 1: Socio-demographic profile of respondents (n=93) (results of students’ questionnaire)

Variables Frequency (n) Percentage (%)
Gender
Male 50 53.8
Female 43 46.2
Age (years old)
16-17 48 51.6
18-19 45 48.4
Education level
Secondary 4 17 18.3
Secondary 5 26 28
Secondary 6 50 53.8

Education curriculum
studying currently

HKDSE 91 97.8
IB 2 2.2
SAT 0 0

4.1.1B: Reliability tests with Cronbach’s alpha Index

The reliability tests were separated into four parts of results. The first part was the overall reliability
of the responses obtained in all of the questions. The second part was the combined comparative
aspects (i.e., the defaulted scenarios pre-set for this research study), in which it compared to the

data of the third part of the reliability test, which similar to the last part of result but omitting the
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factor of “face-to-face learning” and “online learning”. The final part of reliability result focused
on the reliability of the responses upon the suggestive statements, examining respondents’

conformity of responses (i.e., perceptions) towards the suggestive statement provided.

In this research study of students’ questionnaire, the overall reliability was 0.786, which had a good
reliability overall, in which this meant the responses received were valid and overall reliable. The
combined comparative aspects upon the two defaulted scenarios had acceptable to good reliability,
1.e., 0.610 for “face-to-face learning and before the pandemic” aspect, and 0.721 for “online
learning and during the pandemic” aspect. Whilst, by only comparing the scenarios of time, i.e.,
before the pandemic and during the pandemic, the reliability of aspect “before the pandemic” and
“during the pandemic” were 0.610 and 0.681 respectively. The suggestive statements had high
reliability as well (0.855), which made the suggestive statements very valid for discussion. Table

2 is a summary of all reliability tests resulted for this set of questionnaire.

Table 2: Reliability test results on different testing aspect of the student’s set questionnaire

Aspects Reliability Indication
(Cronbach’s Alpha Index)
Overall 0.786 Good
Combined comparative
aspects
Face-to-face 0.610 Acceptable

learning & before

the pandemic

Online learning & 0.721 Good
during the pandemic

(or after the

pandemic started, as

stated)

Comparative sessions
Before the COVID- 0.610 Acceptable
19 pandemic
During the COVID- 0.681 Acceptable
19 pandemic

Suggestive statements 0.747 Good
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4.1.1C: Comparison on comparative mean score (with SD) of perceptions upon four highlighted
learning aspects between face-to-face learning and online learning

In this research study, one of the highlighted focuses were the influences upon four learning aspects
under the two scenarios of class mode and time, 1.e., face-to-face learning and before the pandemic,
and online learning and during the pandemic. The four learning aspects highlighted the main focus
of the impacts that could be brought by the transformation of mode of learning. The comparative
mean scores of perceptions of the acquirement or gain of the four learning aspects (i.e., knowledge,
experimental skills, soft skills and motivation) had significantly dropped upon the transformation
of learning mode of classes and time scenarios. Experimental skills had the largest extent of
decrement of scores among the four learning aspects. Figures 3 and figures 4 showed the two bar
charts with SD indication on the comparative mean scores of face-to-face learning before the
pandemic, compared to the transformation of learning mode: online mode of learning during the

pandemic. Table 3 is included for SD and skewness references of data.
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Figure 3: The comparative mean score of perceptions of the four highlighted learning aspect in
face-to-face learning mode of lesson and before the COVID-19 pandemic (students’
questionnaire). The highest score of perception was the acquirement of experimental skills (4.86),
indicating that the respondents thought that through face-to-face lesson before the pandemic, they
highly agreed the acquirement of experimental skills could be achieved by the time when they were
attending the said mode of lesson under the time frame. The rest of learning aspects also showed

a high score of perceptions, i.e., acquirement of knowledge (4.72), soft skills (4.32), and motivation
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(4.46). Thus, before the COVID-19 pandemic, in face-to-face lessons, the respondents perceived

that all these four learning aspects could be achievable in their studies.
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Figure 4: The comparative mean score of perceptions of the four highlighted learning aspect in
online learning mode of lesson and during the COVID-19 pandemic (students’ questionnaire).
Compared to the results of the previous section, all sections of comparative mean scores had
dropped significantly upon all four learning aspects. Acquirement of experimental skills was the
highest score in the previous session, whilst in online mode of learning during the pandemic, the
score dropped to the lowest (1.41), in which this made the biggest difference in scores by
comparing the two modes of learning. The highest score of perception was the acquirement of
knowledge (2.06); however, the score tended to disagree that through online learning during the
pandemic, they disagreed the acquirement of the four learning aspects could be achieved by the
time when they were attending the said mode of lesson under the time frame, i.e., for the remaining
two aspects, they also shared low mean scores, soft skills (1.64), and motivation (1.71). Thus,
during the COVID-19 pandemic, in online lessons, the respondents perceived that all these four

learning aspects could not be achievable in their studies.
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Table 3: SD and skewness of both set of data (results of students’ questionnaire)

Aspects Standard Deviation (SD) Skewness
Face-to-face learning and before COVID-19

pandemic

Acquirement of knowledge 0.49707 -1.529
Acquirement of experimental skills 0.34864 -2.112
Gain of soft skills 0.57410 -0.145
Motivation 0.56259 -0.785
Online learning and during COVID-19

pandemic

Acquirement of knowledge 0.52764 0.984
Acquirement of experimental skills 0.55632 1.339
Gain of soft skills 0.60154 0.643
Motivation 0.58199 0.812

4.1.1D: Paired-sample t-tests on comparisons of all learning aspects with scores of perceptions

between face-to-face learning and online learning

The paired-sample t-tests were utilized for examining the statistical significance in between two
sets of data (i.e., perceptions of scores in between “face-to-face mode learning before the pandemic”
and “online mode learning and during the pandemic” in the same group of participants (i.e., same
participant [students] filled in one integrated questionnaire with two parts of very similar content
of questions). p-value (i.e., p<0.05) has been used as the benchmark of identifying whether two
sets of data are statistically different and significant. In every learning aspect that were examined
in this research study, comparative mean scores and the significance had been generated, including
the four highlighted focuses of learning aspects in this research study, the perceptions of mean
scores in all learning aspects under the two combined comparative aspects were found statistically
different (p<0.001). Thus, this indicated that both part of responses was important, the decreasing
trend of scores of perceptions and the changes were significant. Table 4 showed the comparative
mean score and the significance value of the two sets of data, while the second column stated the
comparative mean, with a huge difference of comparative mean scores in every aspect observed.
The highest comparative mean difference was found to be the acquirement of experimental skills.
Hence, that meant students thought that this learning aspect was greatly affected and less grasped

upon online mode of learning.
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Table 4: Paired-sample t-tests on the comparisons of learning aspects with scores of perceptions

between face-to-face learning and online learning, results of students’ questionnaire

Paired-sample t-tests aspects Comparative Mean Significance Statistically

(i.e., (1) “face-to-face learning (Left score: score of p) different

and before the pandemic” (1), right score: score

versus (2) “online learning of (2), italic score:

and after the pandemic”) comparative mean)

Highlighted learning aspects

Acquirement of knowledge 4.7204 VS 2.0645 <0.001 Yes
2.6559

Acquirement of experimental 4.8602 VS 1.4086 <0.001 Yes

skills 3.4516

Gain of soft skills 4.3226 VS 1.6452 <0.001 Yes
2.6774

Motivation 4.4624 VS 1.7097 <0.001 Yes
2.7527

Other learning aspects

Knowledge and academics 4.6061 VS 2.2576 <0.001 Yes
2.3485

Motivation in participation 4.3939 VS 1.9848 <0.001 Yes
2.4091

Knowledge (online/face-to-face 4.3636 VS 2.1212 <0.001 Yes

hands-on experiences aids 2.2424

learning science concepts)

Knowledge (online/face-to-face 4.3030 VS 2.0758 <0.001 Yes

hands-on experiences aids 2.2273

revision)

Academic performance 4.1061 VS 2.0758 <0.001 Yes

(online/face-to-face hands-on
experiences aids improvement

of academic results)

2.0303

4.1.1E: MANOVA test on examining gender (factor) towards the significance of responses upon

face-to-face (before pandemic) and online learning scenarios (during pandemic)

The results of MANOVA test (i.e., benchmark was also set as p<0.05) revealed in the students’

respondents of this research study, when they attempted to respond the perceptions with scores

towards the questions, gender was not a significant factor that altered the perceptions of answers
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upon the defaulted scenarios of questions, i.e., “face-to-face mode of learning and before the
pandemic” and “online mode of learning and after the pandemic”, with the significance values of
0.608 and 0.198 respectively. Hence, both data were not significant as p>0.05 and null hypothesis
(gender is a factor which influences the respondents’ answers) shall be rejected. In addition, one-
way ANOVA was further analysed for checking the Wilk’s Lambda value and the estimated

variance (partial n?). Table 5 summarized the value of MANOVA tests in each session.

Table 5: MANOV A tests results of each session of the two defaulted scenarios

Scenarios Wilk’s Lambda F Significance ANOVA:
value (p) Partial n?
“Face-to-face mode 0.918 0.810 0.608 0.548

of learning and before
the pandemic”

“Online mode of 0.576 1.345 0.198 0.516
learning and during
the pandemic”

4.1.2: Teachers’ results and findings

4.1.2A: Socio-demographic characteristics of respondents

The socio-demographic characteristics of respondents were tabulated (Table 6) with descriptive
analysis, just like the treatment of data in students’ questionnaire. All respondents (n=45) fulfilled
the requirements as stated in session 3.1 (overview of methodology) in this research study. For
gender, the portion was slightly average between males (60%) and females (40%). For age, the
range of age of responding this questionnaire was quite dispersed, the most populated age range of
respondent was in range of 23-30 years old (48.9%). Whilst, gender was later selected (reason: as
both set of data were relatively uniformed and averaged) for undergoing MANOV A test to examine
the impact of gender towards the perceptions of answers of score in face-to-face learning and online
learning, for aligning the treatment of data to examine whether gender is a factor to alter the
perceptions among the participants in both questionnaires of different group of participants. In
addition, for highest education level, the respondents were mostly qualified for Bachelor’s degree
(53.3%), with mostly of them obtained an education diploma (PGDE) (84.4%) and almost all of
the respondents were teaching HKDSE curriculum at that moment (97.8%), mostly teaching local

subsidized secondary schools (71.1%).
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Table 6: Socio-demographic profile of respondents (n=45) (results of teachers’ questionnaire)

Variables Frequency (n) Percentage (%)
Gender
Male 27 60
Female 18 40
Age (years old)
Below 22 1 2.22
23-30 22 48.9
31-40 16 35.6
41-50 3 6.67
51-60 2 4.44
Rather not say 1 2.22
Highest Education level
Bachelor’s degree 24 533
Master’s degree 15 333
Doctor’s degree 6 13.3
Education diploma (PGDE) obtained 38 84.4
(excluding BEd, MEd, or EdD)
Education curriculum studying currently
HKDSE 44 97.8
IB 1 2.2
SAT 0 0
Type of school currently working
Local subsidized 32 71.1
Local governmental 4 8.9
Private schools and institutions (i.e., under Direct- 9 20

Subsidy Scheme; International schools)

4.1.2B: Reliability tests with Cronbach’s alpha Index

In this research study of teachers’ questionnaire, the overall reliability was 0.735, which had a good
reliability overall, in which this meant the responses received were valid and overall reliable. Two
focuses were on the combined comparative aspect (i.e., face-to-face learning before the COVID-
19 pandemic) and all questions related to face-to-face learning only (questions without wordings
of “before the pandemic”), the reliability was relatively low (i.e., 0.421 for both items). Hence, the
possible reason was that extreme opinions could have been made upon the perception on selecting
the relative scores. However, the reliability of both sections of online mode learning were quite

high overall. The suggestive statements also had good reliability as well (0.747), which made the

suggestive statements valid for discussion. Table 7 is a summary of all reliability tests resulted for

this set of questionnaire.
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Table 7: Reliability test results on different testing aspect of the teacher’s set questionnaire

Aspects Reliability Indication
(Cronbach’s Alpha Index)
Overall 0.735 Good
Combined comparative
aspects
Face-to-face 0.421 Poor
learning & before
the pandemic
Online learning & 0.896 High
during the pandemic
(or after the
pandemic started, as
stated)
Comparative sessions
Before the COVID- 0.421 Poor
19 pandemic
During the COVID- 0.805 High
19 pandemic
Suggestive statements 0.747 Good

4.1.2C: Comparison on comparative mean score (with SD) of perceptions upon four highlighted

learning aspects between face-to-face learning and online learning

The four learning aspects highlighted the main focus of the impacts that could be brought by the
transformation of mode of learning. The comparative mean scores of perceptions of the
acquirement or gain of the four learning aspects had very similar plummeting trend of results
compared to the findings as students’ questionnaire. The scores significantly dropped upon the
transformation of learning mode of classes and time scenarios. Experimental skills also had the
largest extent of decrement of scores among the four learning aspects. Figures 5 and figures 6

showed the two bar charts with SD indication on the comparative mean scores of face-to-face

learning before the pandemic, compared to the transformation of learning mode: online mode of

learning during the pandemic. Table 8 is included for SD and skewness references of data.
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Figure 5: The comparative mean score of perceptions of the four highlighted learning aspect in
face-to-face learning mode of lesson and before the COVID-19 pandemic (teachers’
questionnaire). Similar trend of score and findings were also revealed in the teachers’
questionnaire. The highest score of perception was the acquirement of experimental skills (4.84),
indicating that the respondents thought that through face-to-face lesson before the pandemic, they
highly agreed the acquirement of experimental skills could be achieved by students by the time
when the students were attending the said mode of lesson under the time frame. The rest of learning
aspects also showed a high score of perceptions, i.e., acquirement of knowledge (4.76), soft skills
(4.42), and motivation (4.44). Thus, before the COVID-19 pandemic, in face-to-face lessons, the
teacher respondents perceived that all these four learning aspects could be achievable in their

students’ studies.
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Figure 6: The comparative mean score of perceptions of the four highlighted learning aspect in
online learning mode of lesson and during the COVID-19 pandemic (teachers’ questionnaire).
Compared to the results of the previous section, and the results that showed very similar trend and
findings as students’ questionnaire, all sections of comparative mean scores had dropped
significantly upon all four learning aspects. Acquirement of experimental skills was the highest
score in the previous session, whilst in online mode of learning during the pandemic, the score
dropped to the lowest (1.73), in which this made the biggest difference in scores by comparing the
two modes of learning. The highest score of perception was the acquirement of knowledge (2.22);
however, the score still tended to disagree that through online learning during the pandemic, the
teacher respondents disagreed the acquirement of the four learning aspects could be achieved by
their students when they were attending the said mode of lesson under the time frame. i.e., for the
remaining two aspects, they also shared low mean scores, soft skills (1.82), and motivation (2).
Thus, during the COVID-19 pandemic, in online lessons, the respondents perceived that all these

four learning aspects could not be achievable in the students’ studies.

Table 8: SD and skewness of both set of data (results of teachers’ questionnaire)

Aspects Standard Deviation (SD) Skewness
Face-to-face learning and before COVID-19

pandemic

Acquirement of knowledge 0.46818 -0.844
Acquirement of experimental skills 0.38665 -1.744
Gain of soft skills 0.58344 -0.402
Motivation 0.64979 -0.562
Online learning and during COVID-19

pandemic

Acquirement of knowledge 0.63960 1.757
Acquirement of experimental skills 0.73718 0.969
Gain of soft skills 0.70568 1.042
Motivation 0.69413 0.669
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4.1.2D: Paired-sample t-tests on comparisons of all learning aspects with scores of perceptions

between face-to-face learning and online learning

Same underlying principle of utilizing paired-sample t-tests were performed for the data obtained
from teachers’ questionnaire. p-value (i.e., p<0.05) has been used as the benchmark of identifying
whether two sets of data are statistically different and significant. Likely as the findings in students;
questionnaire, the perceptions of mean scores in all learning aspects under the two combined
comparative aspects were found statistically different (p<0.001). An additional question was asked
upon the influence of teaching pedagogy (whether transformation of learning mode could facilitate
the adjustment of teaching pedagogy of teachers). Thus, the similar results indicated that both part
of responses was important, the decreasing trend of scores of perceptions and the changes were
significant. Table 9 showed the comparative mean score and the significance value of the two sets
of data, while the second column stated the comparative mean, with a huge difference of
comparative mean scores in every aspect observed. The highest comparative mean difference was
found to be the acquirement of experimental skills. Hence, that meant students thought that this

learning aspect was greatly affected and less grasped upon online mode of learning.

33



Table 9: Paired-sample t-tests on the comparisons of learning aspects with scores of perceptions

between face-to-face learning and online learning, results of teachers’ questionnaire

Paired-sample t-tests aspects Comparative Mean Significance Statistically

(i.e., (1) “face-to-face learning (Left score: score of p) different

and before the pandemic” (1), right score: score

versus (2) “online learning of (2), italic score:

and after the pandemic”) comparative mean)

Highlighted learning aspects

Acquirement of knowledge 4.7556 VS 2.2222 <0.001 Yes
2.5333

Acquirement of experimental 4.8444 VS 1.7333 <0.001 Yes

skills 31111

Gain of soft skills 4.4222 VS 1.8222 <0.001 Yes
2.6000

Motivation 4.4444 VS 2.0000 <0.001 Yes
2.4444

Other learning aspects

Knowledge and academics 4.6250 VS 2.4250 <0.001 Yes
2.2000

Motivation in participation 4.6250 VS 2.4750 <0.001 Yes
2.1500

Knowledge (online/face-to-face 4.5000 VS 2.4500 <0.001 Yes

hands-on experiences aids 2.0500

learning science concepts)

Knowledge (online/face-to-face 4.4500 VS 2.4250 <0.001 Yes

hands-on experiences aids 2.0250

revision)

Teaching pedagogy 4.5000 VS 2.7500 <0.001 Yes

adjustments 1.7500

Overall influence on academic 4.2750 VS 2.2000 <0.001 Yes

performance of students 2.0750

(online/face-to-face hands-on
experiences aids improvement

of academic results)
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4.1.2E: MANOVA test on examining gender (factor) towards the significance of responses upon

face-to-face (before pandemic) and online learning scenarios (during pandemic)

The results of MANOVA test (i.e., benchmark set as p<0.05) applied the same underlying

principles of data analysis of the teachers’ questionnaire. Similarly to the findings as students’

questionnaire, gender was not a significant factor that altered the perceptions of answers upon the

defaulted scenarios of questions, with the significance values of 0.697 and 0.561 respectively.

Hence, both data were not significant as p>0.05 and null hypothesis (gender is a factor which

influences the respondents’ answers) shall be rejected. In addition, one-way ANOVA was also

adopted for checking the Wilk’s Lambda value and the estimated variance (partial n?). Table 10

summarized the value of MANOVA tests in each session.

Table 10: MANOVA tests results of each session of the two defaulted scenarios

Scenarios Wilk’s Lambda F Significance ANOVA:
value (p) Partial n?

“Face-to-face mode 0.825 0.723 0.697 0.508

of learning and before

the pandemic”

“Online mode of 0.440 0.942 0.561 0.313

learning and during
the pandemic”

4.2: Interview’s Results (Qualitative Approach)

4.2.1: Overview of findings

Individual interviews were hosted with students (n=7) and teachers (n=7). After summarization of

data by content analysis, the common perceptions or consensuses of ideas had been drawn out and

categorized into four major categories. They included:

1. Learning aspects of hands-on experiences upon face-to-face learning

2. Learning aspects of hands-on experiences upon online learning

3. Major issues occurred upon transformation into online learning in science classes

(teachers) or Major issues occurred upon transformation into online learning in science

classes (students)

4. Common consensus of suggestions (between students and teachers)
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Note that for the findings in parts 1 and 2, they would be combined for demonstration of findings,

as this could facilitate the spotting on of changes and differences in between two sets of data.

4.2.2: Learning aspects of hands-on experiences upon face-to-face learning versus online
learning

In this part of qualitative research, apart from the four highlighted learning aspects focused in
students’ questionnaire, broader aspects had been added for in-depth discussion, including
motivation, frequency of hands-on activities (will be discussed in session 4.3 in details),
acquirement of experimental skills, acquirement of soft skills and interactions, academic results
(influences, including acquirement of knowledge), e-resources provided and their accessibility and

multimedia learning.

For motivation of students, most of the respondents in both group agreed that face-to-face hands-
on experiences could be “generally higher” (teachers, n=5), “spark up interests” (students, n=2)
and “more attentive in class due to higher motivation” (students, n=2). However, shifting into
online mode, all students participants (n=7) had a lower motivation on participating online hands-

on activities, with six teachers (n=6) agreed that students’ motivation were lower.

For acquirement of experimental skills, all teachers (n=7) and students (n=7) agreed that
experimental skills are essential learning components of any science subjects, where most teachers
(n=4) and all students (n=7) thought that they could gain experimental skills via face-to-face hands-
on experiences. However, shifting into online hands-on experiences, all teachers (n=7) and students
(n=7) disagreed that online learning is not a solid method for students to learn hands-on

experimental skills.

For acquirement of soft skills and interactions, three teachers (n=3) and two students (n=2) had
mentioned “‘sufficient”, with two students each (n=2+2=4) mentioned “okay” and “better”
respectively via face-to-face hands-on experience learning. However, shifting into online hands-
on experience, the teachers mentioned “lower” (n=3), “not enough” (n=3), only one teacher

mentioned “should be ok (or enough)” (n=1) for this learning aspect in online hands-on experience.
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Also, four students mentioned “lower” (n=4) and the remaining respondents (n=3) mentioned “no

chance” during online hands-on experiences were adopted in class.

For academic results, five teachers stated face-to-face hands-on experiences could “help” (n=5)

students’ academic results, whilst three students said it could “help to facilitate learning” (n=3).

For e-resources provided and accessibility, the opinion were slightly dispersed in this session,
especially among teachers: “sufficient” (n=2), “difficult but not that troublesome” (n=1), “cannot
choose the right one for themselves” (n=1), whilst the students had a higher uniformity of answers,
where five students thought it would be not enough (n=5), the remaining respondents stated e-

resources were “enough” for them to study in online hands-on experiences sessions.

Lastly, for multimedia learning, i.e., hybrid mode of learning and teaching, which was an additional
questions to ask for students’ and teachers’ perception. Three respondents for each group of
participants (students: n=3; teachers: n=3) mentioned multimedia learning combined with
traditional teaching (face-to-face) in class, could not only facilitate students’ learning but also “a
good start of hosting hybrid mode of learning” (with both face-to-face and online hands-on

experiences in a class).

Table 11 is a summary of the highlights of teachers’ and students’ responds in the interviews, with

some items included supplementary information in the sub-categories of each session.
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Table 11: A summary of comparison table of the perceptions between students and teachers.

Note: The bold words in the table were the common perceptions in between the students’ and

teachers’ participants.

Aspects Face-to-face hands-on Online hands-on experiences
experiences
Motivation Teachers: “Generally higher” Teachers: “Lower” (all teachers
(Teachers A, B, D, E, F; n=5) except teacher C; n=6)
— Teachers B, D, F also mentioned — Teachers B and D also mentioned
that it is a "medium" for students to “bored” upon online learning and related
participate well in class with sparking- this word to motivation of students.
interests activities. Students: “Lower”(n=7)
Students: “Spark up interests” — Student A, E, F, G described the
(n=2), “more attentive in class due online lessons as "boring/bored" as they
to higher motivation” (n=2) found there were no interests to
participate.
— Student A has mentioned the word of
learning "ambience" at school with his
peers could motivate his science study.
Frequency Teachers: “About once a week” Teachers: “Decreased” (n=7)

Acquirement of
experimental

skills

(Teachers A, B, G; n=3) “Once a
week to once in two to three
weeks” (remaining teachers; n=4)
Students: “About once a week”
(n=4), “Once a week to once in
two to three weeks” (n=3), “More
frequent than online during
pandemic” (n=4)

Teachers: “Agree experimental
skills are essential learning
components of any science
subjects” (all teachers; n=7);
“could be gained” (Teacher A, B,
D, E; n=4)

Students: “Agree experimental
skills are essential learning
components of any science
subjects (n=7)

— Students A, C, D, E, Fand G

mentioned that hands-on experiences
provide them insights of getting

experimental skills, especially in the

experiments

— Teacher A, B, D, F and G used
“significantly” or “dramatically” to
describe the trend (n=5)

Students: “Decreased” (n=7)
— Students A, B, D, E used “a lot” to
describe the decreased trend. (n=4)

Teachers: “Disagreed”: Online
learning is not a solid method for
students to learn hands-on
experimental skills (n=7)

Students: “Disagreed”: Online
learning is not a solid method for
“us” to learn hands-on experimental
skills (n=7)

— Whilst, student E said they would not

have chances to have hands-on experiences
on picking up the apparatus in laboratories.
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Acquirement of
soft skills and

interactions

Academic
results

E-resources
provided and
accessibility

Multimedia
learning
(hybrid mode
of learning)

Teachers: “Sufficient” (Teachers
A, B, C; n=3)

Students: “okay” (n=2),
“sufficient” (n=2), “better” (n=2)

Teachers: “could help” (n=5)
Students: “help to facilitate
learning” (n=3)

N/A for this research study

N/A for this research study

Teachers: “Lower” (n=3); “not
enough interactions” (n=3) “should
be ok (or enough)” (n=1)

Students: “No chance” (n=3);
“lower” (n=4)

— Student A emphasized that there were
no chances for him to gain interaction
chances during the online lessons.

Teachers: “hard to say” (n=2),
“could not help” (n=2),
“deteriorate during online learning”
(n=3)

Students: “mostly could not help”
(n=5, except student B and C)

Teachers: “Sufficient” (n=2),
“Difficult but not that troublesome”
(n=1) “cannot choose the right one
for themselves” (n=1)

Students: “Enough” (n=2), “not
enough”(n=5)

— Student D, F, G: “required

subscription and cancelled afterwards”
(n=3)

Teachers: “Could provide learning
and revision (revise back) chances
to students after classes, which is a
good start of hosting hybrid mode
of learning. (Teacher B, C, D)
Students: “A good start of hosting
hybrid mode of learning”. (n=3)
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4.2.3: Major issues occurred upon transformation into online teaching in science classes (teachers)

For teachers, there were four major concerns sparked upon transformation into online learning in
science classes. Three of the four major concerns could be linked up or as the same point of students

perceptions.

Aiming on teachers, two respondents (n=2) reported they had to seek technical support from their

colleagues during online mode teaching was adopted.

For the common consensuses between the concerns in students and teachers, they were the
“Interaction issues” (teacher: n=5), “hands-on skills issues” (teacher: n=6), “puzzled and confused”
when explaining abstract science concepts in online lessons, or “no responses” could be gained

from their fellow students.

Table 12 summarized the major perceptions with brief demonstration of their perceptions’

explanation for each category.

Table 12: Summarization of points among teachers’ perceptions of major issues occurred upon
transformation into online teaching in science classes (teachers)
Note: The bold words in the table were the common perceptions in between the students’ and

teachers’ participants.

2

Major concerns and issues Explanation

Technical support (n=2) Teachers E and F needed much support from his
colleagues for technical support.

Interaction issues (n=5) Teacher B, D, E, F, G also agreed that the science
lessons held online was not interactive for students

to make discussions.

— Teacher D mentioned that the school software used
(“Google Meets”) does not provide breakout room
function, which makes a lower opportunity for students to

make interactions in class.
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“Hands-on skills issues” (n=6, except The hands-on experiences were not generally given
teacher C) to students in class, as the restrictions of the online

mode classes via online platforms.

—> Teacher C has put forth a "Biotechnology" project for
students to join during online classes, by making use of the
third-party simulators with tangible materials given to
students.

“Puzzled and confused” when Teacher B and D also mentioned some of the
explaining abstract science concepts in students found it difficult to understand the science

online lessons, or “no responses” (n=5) concepts when they are studying online.

4.2.4: Major issues occurred upon transformation into online learning in science classes (students)
For students, there were five major concerns sparked upon transformation into online learning in
science classes. Three of the five major concerns could be linked up or as the same point of teachers’
perceptions. Hence, it could be aligned with the perceptions obtained (with data analysis) from the

questionnaire, with most of the findings could be aligned among both approaches.

Aiming on students, four respondents (n=4) reported they had time limitation (i.e., decreased of
duration of classes) of class which could possibly dragged down their learning progress in online
mode of learning during the COVID-19 pandemic. Another important issue on students was the
fact that on “school-based” issues, two respondents (n=2) mentioned that they have changed three
Biology teachers among three-year of senior secondary Biology curriculum study, in which they
changed the teacher once every year. Thus, that posed learning issues on these two students because
of teachers’ different teaching styles. More importantly, the consensuses of points between students

and teachers had been denoted in the previous session (session 4.2.3).

Table 13 summarized the major perceptions with brief demonstration of students perceptions’

explanation for each category.
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Table 13: Summarization of points among students’ perceptions of major issues occurred upon

transformation into online teaching in science classes (students)

Note: The bold words in the table were the common perceptions in between the students’ and

teachers’ participants.

Major concerns and issues

Explanation

“Time limitation” and “learning

progress” issues (n=4)

Interaction issues (n=7)

“Hands-on skills issues” (n=7)

“Feeling puzzled during learning: on

the difficult learning content” (n=3)

“School-based issues” (n=2)

The time limitation of the class when they shifted to
online mode has decreased in duration which
dragged down the learning progress of students, as
mentioned.

Students agreed that the science lessons held online
was not interactive for students to make
discussions.

—> Student E: Restriction of software of “Google Meets”

(aligned with teacher D’s explanation).

The hands-on experiences were not generally given
to students in class.

— The restrictions of the online mode classes via online
platforms limited the learning content in science classes,
mentioned by students A, B, C, D, E and G.

Online lessons would be more difficult for students
to learn complex ideas, compared to face-to-face
lessons, with face-to-face hands-on experiences
components.

Students C and E said that they changed three

Biology teachers in these three years.

4.2.5 Common consensuses on suggestions (between students and teachers) (with a view of

comparison table)

The consensuses on the suggestions for online mode of learning were very similar and could be

aligned well in both group of the participants in qualitative approach, whilst it also could be aligned

and validated with the findings of perceptions score among the two sets of questionnaires. There

were six common key points between students and teachers, with one additional point for

suggestion for the students.
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They include more online resources, more virtual laboratories, 3D simulators, clearer and more

instructive demonstration videos, more experimental skills components to stimulate critical

thinking, with multimedia is a good start of hybrid learning classrooms. A few students also

mentioned artificial intelligence (Al), augmented reality (AR) for online experiments, in which

they could learn more realistic situations of experiments.

Table 14 is a comparison table which summarized the common consensus and the additional point

of suggestion from the students.

Table 14: A comparison table of summarization of the common consensus and perceptions of

suggestions upon online mode learning and teaching (with fellow hands-on experiences

components), in between students and teachers, with an additional point of suggestion from

students.

Note: The bold words in the table were the common perceptions in between the students’ and

teachers’ participants.

Aspects

Teachers

Students

More online

resources

More online
platforms (in
terms of virtual

laboratories)

Adoption of
using (3D)

simulators

More online resources are
necessary for online lessons.

(n=7)

More online platforms should be
introduced to students in terms of

the virtual laboratories (n=4).

A database of simulators should be
established for students to access

(n=3)

- Teacher D: Should be aligned with the
HKDSE curriculum.

More online resources are

necessary for online lessons. (n=7)

More online platforms should be

introduced to students in terms of

the virtual laboratories (n=6), the
content should be aligned with

HKDSE syllabus (n=2).
3D simulators should be great for

learning (n=6), with a database

provided (student E).
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More, clearer,
and more
instructive
demonstrative
videos (e.g.,
experimental

components)

More
experimental
skills
components to
stimulate

critical thinking

Additional
question:
Adopting
hybrid mode of

learning

Additional
suggestion by

students

Demonstrative videos provided
by the book publisher, shall
be clearer and more instructive
with reminding messages in the

video (n=2).

More experimental skills
components to stimulate critical

thinking (n=2).

Hybrid mode of learning is good
for students (n=6).

N/A

4.3: Other Essential Findings

Demonstrative videos provided by
the book publisher or teachers,
shall be

clearer and more

instructive with reminding

messages in the video. (n=3).

Adding experimental skills

components to the e-learning
platforms to stimulate critical
thinking (n=2), with more guidance
on the experimental procedural steps

(n=2).

Hybrid mode of learning is good
(n=7).

— Solve the learning needs of individual

learners. (Students C and F)

Artificial intelligence, augmented
reality (AR) (n=1), or markers could
be added to the database for students
to learn more realistic situations of

experiments (n=2).

4.3.1: Suggestive statements’ perceptions (of score) of the questionnaire

Figures 7 and 8 denoted the mean of perceptions score in the three suggestive statements for online

mode learning during the pandemic, that were planned in the questionnaire (session III, questions

4a to 4¢). The mean score of students (figure 7) and teachers (figure 8) were illustrated in the below

bar charts. Table 15 denoted the SD and skewness of both sets of data.
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Figure 7: The mean of perception score among students questionnaire’s participants in the three
suggestive statements for online mode learning during the pandemic. An overall of high
agreement was achieved in the three statements. The statements were more online learning
platforms and resources should be planned for compensating the insufficient areas or easing the
learning needs of students (4.85),; more online innovative platforms and software to aid students’
learning (4.71); and educators and policy makers should pay heed to the create more online

resources on online laboratories, in order to support students’ learning in science subjects (4.8).
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Figure 8: The mean of perception score among teachers questionnaire’s participants in the three
suggestive statements for online mode teaching during the pandemic. An overall of high

agreement was achieved in the three statements, as similar uniformity of results found in the
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students’ questionnaire. The statements were more online learning platforms and resources should

be planned for compensating the insufficient areas or easing the learning needs of students (4.73);

more online innovative platforms and software to aid students’ learning (4.64); and educators and

policy makers should pay heed to the create more online resources on online laboratories, in order

to support students’ learning in science subjects (4.58).

Hence, the desire and perceptions of varieties of suggestive statements mentioned in the interview
could align with perceptions of students and teachers’ questionnaire participants, where these three

statements were all about more online resources and innovative platforms to aid students learning

with generally high agreement.

Table 15: Table of SD and skewness of both sets of data among the three suggestive statements

Suggestive Statements Standard Deviation (SD) Skewness
Students’ questionnaire

More online learning platforms and resources 0.41563 -2.863
More online innovative platforms and 0.50175 -1.456
software

Education and policy makers should create 0.45586 -2.168
more online learning resources (e.g., online

laboratories)

Teachers’ questionnaire

More online learning platforms and resources 0.49543 -1.664
More online innovative platforms and 0.48409 -0.625
software

Education and policy makers should create 0.54309 -0.768

more online learning resources (e.g., online

laboratories)
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4.3.2: Patterns of frequency changes of hands-on experiences before and during the COVID-19
pandemic
The patterns of frequency changes of hands-on experiences before the pandemic in face-to-face

lessons and during the pandemic in online lessons had significantly changed. The persons who

reported that they had hands-on experiences in face-to-face lessons (students: n=92; teachers: n=45)

had significantly dropped in number when they compared to the scenarios of having hands-on
experience in online mode of learning (students: n=66; teachers: n=40). Hence, the decreased in
trend of having hands-on experiences in between two modes of learning had dropped by 28.3%
(compared in between the number of responses reported for having participating experience in
online and face-to-face hands-on experiences) and 11.1% in participants’ responses for students
and teachers respectively. Table 16 showed the changes of number of response in which they

reported they had hands-on experiences in both mode of classes.

Table 16: The changes of number of responses in the participants’ response, of which they had

hands-on experience in both mode of classes. Note: n=93 (students), n=45 (teachers)

Scenarios Students Percentage Teachers Percentage
(n) (Y0) (n) (%)
Have hands-on 92 98.9 45 100

experiences in face-
to-face science
lesson before the
COVID-19
pandemic

Have hands-on 66 71.0 40 88.9
experiences in

online science

lesson during the

COVID-19

pandemic

Cumulative -28.3 -11.1
differences

Moreover, the pattern of frequency changes of hosting hands-on experiences by teachers in the two
modes of learning and participation of hands-on experiences by students were shifted and plunged
in frequency (i.e., less frequent) in patterns. The pattern of both students and teachers participants

shifted the frequency pattern from once a week or once in two to three weeks (before the pandemic
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in face-to-face lessons) to once a month or more than once a month (during the pandemic in online

lessons) for participating or hosting hands-on activities. Table 17 showed the patterns changed in

the two sets of data obtained in the frequency of hands-on experiences in face-to-face lessons and

online lessons.

Table 17: Patterns of frequency changes of hands-on experiences before and during the COVID-

19 pandemic

Note: Majority of the two choices (with the two greatest number of responses had been bolded

for references of spotting the pattern of changes.

Frequency Number of Percentage Number of Percentage

responses (%) responses (%)

(Nstudents) (Nteachers)

Face-to-face learning and before COVID-19 pandemic
Twice a week 3 3.26 0 0
Once a week 40 43.5 21 46.7
Once in two to 45 48.9 23 51.1
three weeks
Once a month 2 2.17 1 2.2
More than once a 2 2.17 0 0
month
Online learning and during COVID-19 pandemic

Twice a week 0 0 0 0
Once a week 1 1.51 1 2.5
Once in two to three 9 13.6 8 20
weeks
Once a month 22 33.3 12 30
More than once a 34 51.5 19 47.5

month
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Part S (Discussions of Results)

5.1 Overview of overall perceptions of participants in this research study

To wrap up for all findings in the questionnaire obtained, all responses received were overall quite
reliable. The mean score of perceptions of both students and teachers participants dropped upon all
aspects, especially in the four highlighted learning aspects, as similar results reported by
Alabdulkareem (2015). MANOVA test proved that in this research study, gender is not a significant
factor which affected the respondents to make decisions upon their perceptions of different mode of
learning or teaching during different period of time. Hence, this finding is supported by Yu (2021)
and Wu & Cheng (2019), reported that gender would not significantly affect online learning outcomes
and achievements. However, participants’ gender preferences (e.g., perceptions, personality of
individuals, capability on adapting online mode of learning) could be factors in online learning and
affect learning achievements (Yu, 2021). If gender is a significant factor of which affect the results,
the possible reasons could be 1) girls are less adaptive to the virtual mode learning to the boys (Yu,
2021). 2) Boys are underdeveloped upon the skills of self-regulation and time management learning
online, as well as related to their inherent personality (McSporran & Young, 2001; Yu, 2021). Hence,
further research on multi-variation on the three aspects, 1) face-to-face and online learning and
teaching, 2) before and after the COVID-19 pandemic, and 3) significance of gender on the

perceptions made.

Summarizing the findings obtained in the interview, most of the points mentioned by the teachers and
students participants could aligned back to the findings and perceptions in the questionnaire. Majority
of the participants disagreed the experimental skills could be effectively gained in the science lessons
online. As a result of only demonstrative videos could be given. Moreover, most of the teachers and
students thought that online mode of learning could deteriorate the academic performance, one
teacher specifically mentioned that students’ writing skills and the lower achievers could already
appear with serious dilemmas in learning. A variety of suggestions were made by both teachers and

students separately on establishing or modifying the online platforms for better online learning.
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Hybrid mode of learning for students could benefit their learning progress, together with multimedia
learning, students could have chances to revise the learning contents and have another practice

opportunity to go through the learning topics once again.

3.2 Discussion

5.2.1: Importance and the importance of frequency of hands-on experiences

The importance of inclusion and frequency of hands-on experiences (as a vital learning and
teaching component) has been advocated and emphasized by a wide range of research. Back to a
research in 1996 (Stohr-Hunt, 1996), it revealed that students who had frequent hands-on
experiences (for everyday or once of every week) would have higher academic achievements in
standardized tests of science subjects. Ornstein (2006) supported that more frequent hands-on
experiences provided by the teachers would contribute to better positive learning attitude of
students in science subjects, hence, it is a parallel-affecting factor which could influence students’
learning motivation and attitude in learning science. Thus, the book (Foley & McPhee, 2008)
supported the previous statement by comparing two groups of participants with hands-on activities
group and a textbook-based curriculum group, students would have higher motivation and positive
attitude towards the science subjects’ learning if more hands-on activities were adopted in the
curriculum, compared to a textbook-based curriculum, which stated the importance of hands-on
experiences. Schwichow et al. (2016) added hands-on experiences could positively impact students
in learning science concepts, hands-on experiences (especially experiment learning) is essential for
students to consolidate their theoretical knowledge, as well as reasoning. By participating hands-
on experiences, students could get better understanding of the topic by self-experiencing the
experimental procedures and handle with apparatus in hands-on laboratory experiences (Vesilind
& Jones, 1996). More importantly, this emphasizes the ultimate goal and central focus of
integrating the procedural knowledge and laboratory skills with theoretical knowledge (Bybee,
2000; Sunal et al., 2008), rather than separating and learning them upon an individual basis, as

stated by Hodson (1993).

For inquiry-based learning, which is another hot topic in terms of science learning, especially

related to the hands-on activities (e.g., especially for experiments), they could profoundly affect
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students’ learning efficiency and effectiveness, as laboratory sessions can provide opportunities for
students to learn by inquiry (National Research Council [NRC], 2000). Thus, supported by Brinson
(2015), Schwichow et al. (2016) and Nakhleh, Polles, & Malina (2002), rather than memorizing
conceptual knowledge, laboratory session could provide a learning approach to undergo inquriry-
based learning. Hence, it provides iverse approaches for students to study scientific concepts via
observations, proposing ideas, questioning, explaining and justifying based on theoretical
knowledge as evidence from previous findings (Hofstein & Lunetta, 2004; Glasson, 1989).
Therefore, huge significance of hands-on experiences have to be included in the curriculum.
However, the COVID-19 pandemic situation shredded the opportunity for students to participate

into the hands-on activity in online mode of learning, where the frequency also dropped.

5.2.2 Effects of the lack of hands-on experiences in science class

As discussed, hands-on experiences are essential for students to learn in science subjects, as they
would directly (on hands-on experiences of science topics) and indirectly (on other aspects, such
as motivation, confidence and soft skills or nine generic skills) affect students (Sadi & Cakiroglu,
2011; Glasson, 1989; Tobin, 1990). The nine generic skills (CCCCSSPIN) were listed in the Table
18, where the bold items were indicated as the major impacts if hands-on experiences is lacked or
even omitted.

Table 18: The nine generic skills (CCCCSSSPIN)

Nine generic skills Explanation of major impacts
(CCCCSSPIN)
C: Collaboration Decreased interaction of class between peers.
C: Communication Decreased interaction of class upon peers’ learning or

interaction in between the teacher and the students, or
among peers.
C: Critical thinking Hands-on experiences mostly consisted of critical
thinking components (e.g., scientific investigation).
C: Creativity Hands-on experiences (e.g., experiment) may require
students to design experimental set-up for undergoing

experiments in a series of scientific investigation.
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S: Self-management

S: Self-learning

P: Problem-solving Most hands-on experiences may consist of questions for
students to ponder, or undergo a scientific investigation
or experiments, there could be follow-up questions for
students to answer. Hence, which may consist of critical
thinking skills as well.

I: Information Technology

N: Numeracy

In addition, instructing experiments upon online learning mode cannot provide such interactive
teacher-instructing methods for students to actively respond teachers’ questions during learning an
experiment, or collaboration between peers which posed the “interaction issues” as mentioned by

most of the students and teachers participants in the interview.

Moreover, it loses the positive features of a constructivism and student-centred classroom (Bleicher
& Lindgren, 2005) with teaching orientations mostly shifted to direct teaching and shredding

dimensions of learning content in a hands-on activity.

Hence, looking into the results of questionnaire and findings provided, it could be proved that the
consequences were partly attributed to restricted conditions and scenarios of delivering content via
online platforms, comparatively lower-efficient teaching pedagogies involved, together with
limitations of the resources or teaching materials that could be given to students, and which could
affect their cognitive thinking and ability and performance of critical thinking, supported by Colvin,

Reesman & Glen (2022).

5.2.3: Effects of hands-on experiences and online learning on the students’ academic results

Both students and teacher participants mostly did not find online lesson and online hands-on
activities useful and disagreed they could achieve a better academic result. Some participants even

reported in the interview of which their (or their student’s) academic results deteriorated (or
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fluctuated so much) after the pandemic started when online lessons were adopted. Hence, the
majority of student participants disagreed that the transformation of learning mode could drive
them attain a better academic result. In addition, the participant also disagreed online learning and
related hands-on experience online could aid them to fulfill the intended learning outcomes, or
maintain their academic results confidently. Furthermore, for teacher’s perceptions, online mode
learning and online hands-on activities were not effective for students to study science subjects and
improve or able to maintain their academic results. The lack of hands-on experience could
negatively affect the students’ standardized test results, supported by the finding of Bulunuz,
Bulunuz, & Peker (2014), students were found with higher achievements as they have more
thorough understanding of the textbook content, and these students could be able to connect and

apply the concepts more effectively in different learning topics seamlessly, vice versa.

However, scarcely there were a small portion of single-digit students in the questionnaire, and one
student in the interview (student B) mentioned that the actual influence towards academic results
during online mode of learning, was not in a huge negative influence, could be maintainable (or as
neutral stance), or even upon a positive rate of improvement. Hence, this would partly due to the fact
that, as teacher B and C, and student C mentioned, they are mostly more self-disciplined and
industrious students, or high achievers in the science subjects. Moreover, it would be related to the
students’ personality and their positive attitude towards learning, where industrious students who
already had productive learning could still get benefit from the current online learning styles,
supported by Akgunduz & Akinoglu (2016) and Schibeci (1984), i.e., or multimedia learning
currently adopted in Hong Kong online-based classrooms. As a result, the adoption of online lessons
and hands-on experience could alternatively contribute to improvement in their academics, or higher

achievements (Akinoglu & Tandogan, 2007; Narmadha & Chamundeswari, 2013).
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5.2.4: Negative impacts on students’ results and motivation because of insufficient chances for
interactions

Due to the restrictions of the online mode lessons (e.g., the design of online classroom’s software
or requirements of devices’ hardwire) during the pandemic, students were claimed to be
unmotivated in online classes due to lack of hands-on experiences provided to students, where

interactions is also one of the big reasons among all factors.

Interaction is used to be a practice with a positive learning environment for students to learn from

their peers. Various studies have suggested that the laboratory sessions (i.e., hands-on experiences

of

students in class) can provide a small-group collaborative learning environment to investigate into a

scientific concepts (Hofstein & Lunetta, 1982) or relationships in between theories (Lazarowitz

&

Tamir, 1994; Tobin, 1990; Lunetta, 1998). Hence, laboratory sessions itself could be a way for

shifting the teaching instruction approach from solely direct-teaching to student-centred classrooms

with addition of interactions, questioning and discussion spaces.

5.2.5: Discussion on the common consensuses of suggestions to alleviate for inadequate
experimental skills gained in online mode science classes

In the interview sessions, both group of participants have mentioned a medley of suggestions that
could be used for alleviating the inadequate experimental skills, as well as the restriction of online
classes in learning the science concepts and hands-on skills components in corresponding learning
topics. Hence, these suggestions could be supported with findings in various research projects in
which the suggestions have been applied into the science curriculum, where the report revealed
that these suggestions of creating various learning approaches or teaching aids would be of much

beneficiary effects to students’ science achievements.

First of all, multimedia learning would be beneficiary to students’ science learning, as most of the
students are visual learners (Almara'beh, Amer, & Sulieman, 2015). Multimedia components could
bring huge benefits upon their effectiveness of acquirement of knowledge and experimental skills
(Almara'beh, Amer, & Sulieman, 2015; Kiat et al., 2020; Plass & Schwartz, 2014), where

simultaneously it provides opportunity for students to revise back the learnt knowledge that had
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been taught years ago, hence, this favours the revision and learning progress of students, with
solving the learner’s diversity issues on the classroom’s teaching in which students have unique
learning needs towards a science topic. The multimedia information could provide a series of
different information to nurture their studies, where elite students could make use of the materials
for obtaining advanced knowledge, for other students, it could be as a supplementary source of

materials to enrich the learning content of a topic.

Secondly, AR or gaming approach, Chen (2020) reported that games could boost students’ learning
effectiveness by increasing their arousal of interest towards learning science. Thus, this could boost
one of the key learning aspects investigated in this research study, i.e., motivation. Hence, in which
motivation is also one of the key factors which could alter students’ academic performance,

participation level, and attitude towards their study.

In addition, virtual laboratories could also be one of the viral teaching aids to be implemented in
science curriculum throughout the recent years. The virtual laboratories provide hands-on skills
simulation for students to learn the procedural knowledge and the related experimental skills of a
set of experiment. “Labster” (a Danish company) is one of the famous third-party virtual
laboratories provided simulation of students to use their devices to perform virtual experiments by
using a computer mouse or fingertips. Hence, Yap et al. (2021) utilized Labster and Google
Daydream to plan two separate virtual laboratories on cell culture basics and animal biotechnology,
in which simultaneously are the two heat topics that would be taught in senior secondary HKDSE
Biology classrooms. Upon the completion of the virtual laboratories, the students found the
laboratory components helpful during the pandemic when face-to-face classes were strictly
suspended. However, guidance is still crucial when students try to use these simulators included in

the virtual laboratories, just like some of the concerns mentioned by students in the interview.

Last but not least, 3D simulators could be applied into science curriculum, as students could utilize
the three-dimensional simulators to investigate into the structure of anatomy of human organs and
body structure of animals. For instance for the Biology topic “trunk and limbs‘ of human bodies,
which is also one of the learning topics in HKDSE curriculum, the research (Klein ef al., 2021)

found out that 3D simulators could be useful to explain the complex ideas of science physiological
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functioning in animals, upon a medley of components. Thus, it is beneficial for supporting students’
science learning and teachers’ teaching by applying the 3D simulators as the teaching aids. Hence,
the research (Smetana & Bell, 2012) validated the 3D simulators could boost students’

effectiveness and efficacy in learning complicated and abstract concepts.

Referring to the HKDSE curriculum of Biology (The Hong Kong Curriculum Development
Council [CDC] & Hong Kong Examinations and Assessment Authority [HKEAA], 2015),
“performing dissection of a pig’s heart and examine its structures” is one of the essential activities
in linking up and relating the scientific concepts, anatomy of human’s heart, and their
corresponding functions in human. In addition, this activity is one of the hands-on skills
requirements under the HKDSE curriculum, where it requires an advanced level of experimental
skills for students to perform a sophisticated experiment with a medley of procedural steps and
dissection skills. During the pandemic in online lessons (current situation), Hong Kong students
scarcely had opportunities to maneuver the experiments with apparatus in their hands. Thus, the
current situation posed issues on inability on fulfilling the learning outcomes, in which the
experiment components need active participation of students in related hands-on activities, as
premise mentioned, where active participation is important for students to gain various insights
under classrooms with constructivism (Almroth, 2015; Widodo, Maria & Fitriani, 2017; Makhleh,
Polles & Malina, 2002; Flick, 1993). As a result, students could not understand the proper
procedures and skills in practice without any hands-on experiences. Argumentatively,
demonstrative videos could only help students in a small extent to understand the skills of handling
the experiments, which posed incomprehensiveness of coverage of components (Lekang, Nain, &
Singh, 2017) and applicability of science concepts into practice in learning science (Mubin et al.,

2013).

Part 6 (Suggestions, Limitations & Conclusion)

6.1 Conclusion

Respondents in this research study generally disagreed that online learning or online hands-on
experiences could bring benefits towards learning, upon the four main aspects investigated in this

study, with good reliability of statistical results. The paired-sample t-tests and comparative analysis



could mutually prove that the perceptions made upon face-to-face learning (before the COVID-19
pandemic) and online learning (after the pandemic started) were statistically significant and valid,
and consisted of major opposing stances in comparing of both scenarios. MANOVA tests also
proved that age (for students only) and gender shall not be the factors of affecting the perceptions’
decisions. Hence, the findings in content analysis could align with the findings of the
questionnaires well. As premise mentioned, acquirement of experimental skills, lack of interactions,
“puzzled and confused” (emotions) in online learning, and inadequacy of online resources are the

most prone-mentioned and potential issues of insufficiencies of hands-on experiences.

A series of suggestions had been suggested by the respondents, where the suggestions could be

supported by various findings, and feasible to be implemented in schools or science curriculums.

6.2 Limitation and corresponding suggestions of solutions and implication for future research

In this research study, there are two categories of potential limitations, where the suggestions put

forth could provide horizons and implications for future research.

The first category of limitation related to the sampling method and methodology of this research
study. This research study dominantly relied on non-probability sampling method and snowball
technique for participants’ invitation, which could have contained bias among the researcher.
Therefore, as considering alternative sampling method, probability sampling (random sampling)
could further increase the level of convincement of the findings. However, the well-aligned
findings with great uniformity of responses and perceptions revealed in this research study, the

results were convincing and valuable for readers’ references.

Moreover, bias could be included in between students or teacher, in which it affected the initial
perceptions of participants. For the bias which may affecting students, as different teachers have

different teaching styles, pedagogies and methods, which made students’ perceptions different in
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different schools. On the other hand, different levels of groups of students related to the “banding”
of the school background, which are correlated to the inherent cognitive levels (better achievements)
of the students initially, may affect teachers’ answers on their perceptions score. Therefore,
considering a better comparison of changes of students’ all-around performance in science learning,
the future research could look into the science achievements of the participants (before/after the
pandemic; face-to-face and online mode of learning), with external-influencing factors (such as
“pbanding” of schools), and their experimental skills gained in lessons or hands-on experiences held
online or face-to-face mode of learning (with the aid of pre-tests and post-tests, or focus group

interviews) taken into account.

The second category of limitation was on the research findings, there were no analysis of data by
subjects, the further researchers should consider to host a research study by breaking down from a
broaden horizon (i.e., all science subjects) to a single subject (e.g., Biology, Chemistry, or Physics)

at a time, in order to get a better overview of students performance precisely in one subject.

Moreover, the research study attempted to collect data for Special Education Needs [SEN] learners’
data analysis on their learning during the COVID-19 pandemic, in both learning mode targeted in
this research study. However, inadequate data were received for analysing the potential problems
in online mode learning for the SEN learners, as the respondents are mostly not SEN learners or
teachers who had no experiences in teaching SEN learners. Therefore, for future research pathways,
separate researches targeted on SEN learners only are necessary, as scarcely there are research that

aimed on this group of students in science learning.
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Appendix (Supplementary Materials)

Appendix 1: Profile of participants and Integrated transcripts of interviews (Students)

Integrated transcripts of Interview (Students)

Interviewer: Mr. CHEONG Pui Sang

Interviewee: Student A, B, C, D, E, F, G (Individually) (Students F, G’s interview progresses were
not recorded, as the request of the participants. Therefore, main points were only noted in these
interviews; same/similar meaning with the same key wordings [the standard] of the point would be
integrated as one line of conversation)

Table 19: Profile of students’ participants in the interview

ID Age Type of school EMI/CMI Science Area of Medium
Currently Subjects Current language of
Studying Currently School (or interview

Studying 18 districts)

Student A 17 Governmental EMI Biology, Kwai Tsing Cantonese
Chemistry with English

Student B 18 Subsidized EMI Biology, Kwai Tsing  Cantonese in
Chemistry major, English

as supplement

Student C 17 Governmental CMI + Biology Eastern Cantonese
EMI with English
Student D 18 Subsidized CMI Biology Eastern Cantonese
Student E 17 Governmental CMI + Biology, North Point English
EMI Chemistry District
(Eastern)
Student F 17 Private (DSS) EMI Chemistry, Kowloon English
(no Physics East
recording)
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Student G 17 Subsidized EMI Biology, Kwun Tong English
(no Chemistry,
recording) Physics

Greetings & Granted for consent (for all participants)

RPLIE 32 2 Bl — I th BR8N B RHER B R B B R e SR 0 e JUTRAEOE, LR e 2 thiok

FEM LIRS, W aHER A SR R IR AL

BEHERAERY B H e ERIEAE COVID-19 #e iy JUITH],  PNBH R f AR & ASBE AN iy 17 Pl i

MIRAGR T, ZAIAEA ST A RS (FERD BFE A ERRR. B ERSE fBE 0 — /%
I

o

o

IR 2 BOR KIRRGE, A& BUAEBR G 4 K0T R

Interviewer: Thanks for your agreement. First of all, I would like to ask you some of your personal
information. Please exclude all specific organizational background and personal sensitive

information. I would like you.... to ask you (what is) your age?

Student A: I’'m now 17 years old.

Student B: 18 years old right now.

Student C: I'm 17.

Student D: 18.

Student E: 18 years old, oh no, 17 years old.
Student F: 17.

Student G: 17.

Interviewer: Alright (thanks a lot!). So, what type of school are your currently studying? Subsidized

school, governmental school or private institution?

Student A: Um....... It is a governmental school.
Student B: I am not sure; I think it is a subsidized school.
Student C: Governmental.

Student D: Subsidized school.
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Student E: Mine is governmental.
Student F: Private school, direct-subsidy ones.

Student G: Subsidized school in Kwun Tong.

Interviewer: Is it a CMI or EMI school?

Student A: EMI

Student B: EMI

Student C: Actually, my school provided a two-sided medium class for us to choose with, so I would
say both?

Student D: CMI

Student E: I think it’s both, because recently we open for NCS.

Student F: Private school, direct-subsidy ones.

Student G: Subsidized school in Kwun Tong.

Interviewer: (Thanks.) What science subjects are you currently studying?

Student A: Biology and Chemistry.

Student B: Science subjects, I have Biology and Chemistry for my electives.
Student C: Only Biology.

Student D: I only study (for) Biology.

Student E: Currently studying Biology and Chemistry.

Student F: I am currently doing with Chemistry and Physics.

Student G: All, I mean Biology, Chemistry and Physics.

Interviewer: How long have you been studying these science subjects?

Student A: Two and half more years.

Student B: Three years.

Student C: Two and a tad more years, same for the hands-on experience

Student D: Two and a half, wait, reaching 3 years I would say, as I will be going the HKDSE
examination.

Student E: About three years

Student F: 2.5 years, same for the hands-on experience.

Student G: 2.5 years, same for the hands-on experience.
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Add-on question for students A, B, D, E
Interviewer: How long and did you join any hands-on experiences in the science lessons during

this period?

Student A: Same duration, and I have joined (those hands-on experiences)
Student B: Same.

Student D: Should be the same.

Student E. Yes, the same (about three years).

Interviewer: Where is your school located?

Student A: New Territories
Student B: Kwai Tsing

Student C: Eastern, in North Point
Student D: Eastern

Student E: North Point (Eastern)
Student F: Kowloon East

Student G: Kwun Tong

Add-on question for student A

Interviewer: Can you mentioned which district of the 18 districts in Hong Kong?

Student A: Kwai Tsing

Interviewer: Thanks a lot (thank you), now let’s proceed. To your understanding, what are some

examples of hands-on experiences or activities?

Student A: Experiments, like those in chemistry. And Dissections I think, in Biology.
Student B: Experiments majorly I would say. Discussion with some materials should count.

Student C: Experiments.

Student D: Experiments, including those online lab resources that we can find online.

Student E: Experiments.
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Student F: Simulators and experiments in my opinion.

Student G: Experiments should be the key thing, I think.

Interviewer: How about those hands-on experiences online? Can you list out some examples?

Student A: Virtual laboratories but I didn’t use it, and those 3D simulators somehow available
online these days, I saw them on Google.

Student B: I had a Biotechnology project in online class, just once online learning hands-on
experience. >was further discussed in later session

Student C: Online laboratories, sounds interesting but I have never tried that before.

Student D: I don’t know. May be talking about the hands-on components online like simulators, that

we can use a laptop computer to do the drag and drug motions with a mouse?
Student E: During the suspension of class, I have had a project to do with my classmates. > was

further discussed in later session

Student F: Virtual laboratories, I have tried once for the Chemistry experiment, that’s the metal plus

add acid chemical reaction.

Student G: Online videos, and those laboratories available on Google. I have just heard about it but

did not try to go through it by myself.

Interviewer: To your studying experience in science subjects before and during the COVID-19
pandemic, what are the differences in frequencies X of participating these hands-on

experiences? How?

Student A: Lower and decreased a lot, | mean that is quite less frequent during the pandemic.
Probably, we scarcely have chance to participate into these hands-on activities, may be once in
more than a month [ would say. Face-to-face much higher, about once a week, [ would say.
Student B: Usually once a week before the pandemic, but now we just have once only.
Student C: Once in two to three weeks I would say, sometimes once a week before the
pandemic. Just decreased in amount and frequency, not good for me.

Student D: Decreased a lot, from once a week to more than a month for once.

Student E: Definitely lesser, a lot lesser, I had once in two weeks’ time, and it is way more
frequent when I am studying in face-to-face mode of learning.

Student F: Dropped
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Student G: Decreased quite a lot. I don’t even have once for a month, usually its once a week to

once in two to three weeks.

Add-on questions
Student B’s
Interviewer: So let’s say it is once in more than a month?
Student B: Yup.
Interviewer: And that is a decreased trend, right?

Student B: Yup, a lot.

Student F’s
Interviewer: How it is dropped?
Student F: I mean | usually its once a week to once in two to three weeks but now I just had

once in a month, or even more than a month.

Interviewer: Can you recall some examples (in learning topics) that online hands-on activities are
available for you to participate in class/after the class during the pandemic when we have online

mode lessons?

Student A, C, D, F, G: Sorry, I can’t remember. / Sorry, I really forgot what the learning contents
and the components of the online lab were.

(Student A: But sometimes, we do have certain demonstrative videos provided by the teacher.)
Student B: The teacher gave us a set of tangible resources for us to learn at home. We got them at
school and the teacher would use those materials to show us how DNA fingerprinting would work
at home. We guided the instructions of the teacher.

Student E: It is related to a virus. It was a project about infectious diseases, MERS, and we have to
talk about the knowledge, symptoms from the book, such as which area of the body is affected, as
well as how it is transmitted. We have made a model for the MERS virus as well. That’s the only

thing we have done so far.

Interviewer: (To students A, C, D, F, G: That’s fine.) So, is there any time limitation for you to
access these e-laboratories sessions, e.g., in class for just 10 minutes, or you can access it freely

online?

Student A, B, C, D, E, F, G: Freely online.
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Student C: Actually, the teacher would put on the Google classroom for us to access them when we

were free. Sometimes, they would directly post the video on the WhatsApp group.

Interviewer: Do you know are there any special school arrangements, policies, or

learning/teaching plans on hands-on experience for both face-to-face classes and online classes?

Student B, C, F: I don’t think so.
Student D, E, G: The lesson period is lesser (in time) than the previous settings.

Student A: I don’t think we have it but the lessons duration for classes decreased.

Additional questions for students A, D, E, G

Interviewer: Like how?

Student A: Every lesson is 10 minutes lesser than a normal period of lesson (which was 40
minutes usually), that’s make my learning progress a bit affected.

Student D, E: We only have 30 minutes left for each lesson, every lesson is so hurried to
complete...... That’s affecting my learning progress.

Student G: We only have 20 minutes for each lesson, half of the time. Even the teachers thought
that was not enough for students to learn. Somehow, we always had to arrange much time to do

supplementary after-school classes to chase back the learning progress.

Interviewer: Thanks, so throughout the duration of pandemic, from your perceptions ;% 4], what

are your learning needs 227 |- 1197 422

Student A: I would say the hands-on skills because we don’t have experiment in online classes right
now. That also drags down my motivation to participate into the class, because there is no
interaction between my friends and me.

Student C, D: I don’t think the online lesson during the pandemic could spark up my interest to
learn, compared when I am in the face-to-face lesson, I am more attentive in class.

Student B, E: Face-to-face classes are usually attached with interesting activities (Student E), but
now, everything is boring and seemed could not be linked up between the learning content into the
asked questions in science and in practice for the experiments.

Student F, G: Interaction issues and hands-on experimental skills issues
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Add-on questions for A, B, C, D, E
Interviewer: Can you explain these issues a bit more? How does it affect your hands-on skills and

motivation in participating the class?

Student A: We don’t have group activities anymore, and we don’t have conversation in class
between students, the teachers kept talking all the time in the lesson. Hands-on activities, very
seldom have it, we don’t have interaction and I lost motivation to learn. I don’t have chance to
perform any experiment on my own. That killed the learning ambience of our class. I am more
motivated in class during the face-to-face class, as the hands-on experiences can spark up my
interests.

Students B, C, D, E: Lack of hands-on skills could be gained in the online class, and we don’t
have much interaction/communication/contact with our peers in the same class. I also felt puzzled
when I come across difficult learning content or some experimental component (student E).
Student F, G: Interaction and hands-on skills issues are the major learning issues. We don’t have
group work, we don’t have experiments, sometimes, I (student F, G) felt puzzled when the
teachers were talking about the abstract science concepts during learning.

Student E: Google meets also killed our group discussion opportunity, as the restriction of the
software itself.

Student A, B, C, D, E and G: The restrictions of the online mode classes via online platforms

limited the learning content in science classes.

Interviewer: Thanks. On the other hand, do you receive any (or extra) supportive measures from

your school/ teachers in learning science subjects?

Student A: I don’t think so.

Students C and E: We do have supplementary classes on weekends. Once a week.

Students B, D, F, G: Don’t know/not sure.

Student C and E: Another thing — which dragged our learning progress is the school-based issues, of

which we always changed our teacher each year?

Additional question for students C and E
Interviewer: Can you explain this a little more?
Students C and E: Actually, we had changed three teachers in just three years for Biology, the

teachers kept changing when a new academic year starts.
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Interviewer: Are you a learner with special education needs (SEN) 75475 5)/5 27 75 422

Student A, B, C, D, E, F, G: I’'m not.

Interviewer: So, during the pandemic, did your school buy any kind of software, e-learning kits,
virtual laboratories (simulators/activity-based kit) that are currently using or will be used in the

future?

All: T don’t think so. / We don’t have it.

Interviewer: So, did you try any kind of virtual labs during the pandemic on your own, as you have

mentioned you have seen those online?

Student A, C, D, E: No, I didn’t because I don’t know how to use those.
Students B, F, G: I know those virtual laboratories a bit but did not (did not attempt) to use it.

Interviewer: What do you observe upon the changes of your academic results and learning

progress before and during the COVID-19 pandemic? Can you list some examples?

Student A, D, E, F, G: Deteriorated. I mean my academic results got affected so much during the
period.
Student B: Somehow not much affected, in some cases, I improved.

Student C: Somehow not much affected, could be maintained.

Interviewer: How about the science subjects?

Student A, D, E, F, G: The same, keep dropping, online lesson could not help.

Student B & C: Could be maintained (both). (Student B said it would be great for him to get an
improvement in Biology).

Students B, C, G: Hands-on experience in face-to-face lessons helps to facilitate the learning but not

in online lessons.

Interviewer: Is it because of the inadequacies of hands-on experiences online?

All: Definitely that is one of the factors. As experimental skills are essential learning components of

any science subjects. + Online learning does not allow us to learn hands-on skills of experiments.
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(In addition) Student A, B, C: I think there are some correlations to it, but [ would say the learning
vibes and motivation are the most important factors, the lesson is just boring online during the
pandemic.

Interviewer: Do you think you can achieve a better result during the pandemic?

Student A, D, E, F, G: I don’t think so (Student A and F laughed; Student G giggled).

Student B and C: It depends, in current situation, it’s still fine.

Student B: But in the beginning of the pandemic, I don’t think I am confident enough to achieve a
better result during the pandemic.

Interviewer: Do you think you can achieve the learning objectives 77 I £¥ that are set by the

teachers confidently?

Student A, D, E, F, G: I don’t think so too.

Student B and C: It is ok, except for those experimental components.

Student C: For example, for the use of microscope, even if [ watched through the videos online, I
still cannot get the important information of how we could use a microscope, which is one of the

learning objectives in my one of the revision lessons at school for Biology.

Interviewer: Do you think you can learn everything effectively, not only the theoretical knowledge
but also the experimental skills (that are expected to gain from the hands-on experience?) in

science classes during the pandemic?

All: I don’t think so.

Students A, C, D, E, F and G mentioned that hands-on experiences provide them insights of getting
experimental skills, especially in the experiments.

Student A: I don’t think so, how can I learn experimental skills (hands-on skills) without using the
apparatus, that’s impossible, even the demonstrative videos could somehow cannot help us to grasp
the skills of using it. Hands-on experiences actually gave me the insights of getting experimental
skills, I want to do that by hands not via online videos.

Student C, E and F: I think the interaction issues caused a lot of problems when we tried to share
the skills and knowledge in science lesson, such as during the experiments, we would do discussion
in between the peers and the students and teachers. But the whole thing right here has been omitted,
which somehow makes we are less motivated and attentive in class (students C, E: More attentive

during class)
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Interviewer: Thanks for your opinion. Any learning difficulties in your online-based lessons?

Student A: Lack of interactions, and not enough e-resources to learn. Oh no models for us to
structure of human body is also one of them. We don’t have chances for interactions during online
lessons.

Students B, C, D, E: Lack of interactions, some of the students in the class would not talk, that’s
make some communication issues.

Student F: I think, for the soft skills and interactions, a little lesser (lower) than normal, and I’'m
unmotivated for the classes.

Students D, F, G: Every time when we tried to use a e-resources available only, most of them
required subscription, and we can no longer used them afterward, so I have to cancel the order.
Students B, C: Soft skills are sufficient during face-to-face classes before the pandemic.
Students A, E: Better before the pandemic, (much) lower during the pandemic.

Students D and G: Okay for the soft skills but not the interactions (no chance).

Interviewer: Can you explain a bit more for the later opinion, about the model issues?

Student A: Somehow, we don’t have any tangible or online model that suits for our study and

revision.

Interviewer: So, do you have any feeling regarding your revision/learning/study progress during

the pandemic?

Student A: I’m quite unmotivated during online learning.

Students B-G: Omitted for this question

Interviewer: Can you list out a total of two to three (positive and negative) adjectives that could

psychologically describe your current learning progress during the COVID-19 pandemic?

Student A: Lazy, stressful, exhausting, bored etc.

Students B, C, D, E, F, G: Harsh and hectic, exhausting, dull and bored (students E, F, G)
Students E, F, G: Unmotivated

Interviewer: What kind of resources you think you need in learning during online learning and

online hands-on experience learning classes, for science subjects?
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Student A, B, C, D, E, F: 3D Simulators (except student B, student E suggest a database), and
actually virtual laboratories is also great. (aligned with HKDSE curriculum, students D and E)
Students

Interviewer: Do you agree more online-based resources should be created for e-learning?

All students: Of course we want them (of course we need more), especially platforms (except

student F), we don’t have many platforms which could facilitate our studies.

Interviewer: Any suggestion on the current learning materials / modification or additional items of

learning materials on online laboratories?

Student A, C, E: I think those demonstrative videos could be more clearer with reminders,
especially on those experimental skills. Student A and E: More guidance would be great for revision
purposes. Hence, student C and E: I think it will be a good supplement for us to learn the
experimental skills, and that’s how we achieve critical thinking, [ would say....... Yup.

Student E and F: Artificial intelligence, augmented reality (AR) (student F), or markers could be
added to the database for students to learn more realistic situations of experiments (student E and

F).

Interviewer: This is an additional question. Do you think the fusion of hybrid mode of lessons (face-
to-face and online) with multimedia of learning is a good way for us to learn and study science

subjects?

All: I think it’s good for hybrid learning mode, as I can do my self-learning anytime [ want. The
teacher can focus other issues during the lesson.
Students C and F: Multimedia learning is a good start of multimedia learning, as it could solve the

learning needs of each of the student as well.

To all participants:

That’s the end of the interview. I sincerely thanked you for your participation into this interview.
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Appendix 2: Integrated transcripts of interviews (Teachers)

Integrated transcripts of Interview (Teachers)

Interviewer: Mr. CHEONG Pui Sang

Interviewee: Teachers A, B, C, D, E, F, G (Individually) (Teachers E, F, G’s interview progresses

were not recorded, as the request of the participants. Therefore, main points were only noted in these

interviews,; same/similar meaning with the same key wordings [the standard] of the point would be

integrated as one line of conversation)

Table 20: Profile of teachers’ participants in the interview

1D Years of Type of EMI/C Current Teaching Worki Medium
teaching School MI Teaching Position(s) ng language
experien Working Science Area of
ce Currently Subject(s) (or 18 interview
distric
ts)
Teacher A 7 Subsidized EMI  Integrated GM (IS Kwai  Cantonese
Science Panel Tsing with
(IS), Head) English
STEM,
Chemistry
Teacher B 12 Subsidized EMI Biology, GM Yuen English
IS, STEM  (Biology Long
Panel
Head)
Teacher C 1.5 Subsidized EMI Biology, GM Kwai English
STEM Tsing
Teacher D 0.5 Subsidized CMI Biology, GM North  Cantonese
IS Point with
(Eastern  English
)
Teacher E 18 Government EMI  Chemistry GM Kwun English
(no al LIS, Tong
recording) STEM
Teacher F 28 Private EMI  Chemistry SGM Central  English
(no (DSS) ,STEM  (Chemist and
recording) ry Panel ~ Western
Head)
Teacher G 5 Private CMI Physics, GM Tseung Cantonese
(no (DSS) IS (Physics KwanO  with
recording) Panel English
Head)
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Granted for consent (for all participants)
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Interviewer: Thanks for your agreement. First of all, I would like to ask you some of your personal
information. Please exclude all specific organizational background and personal sensitive

information. I would like you.... to ask your number of year(s) of teaching experiences?

Teacher A: 7 years

Teacher B: 12 years

Teacher C: Um.... It’s about 1.5 years.

Teacher D: 0.5 years, I have just started my teaching this academic year.
Teacher E: 18.

Teacher F: 28 years.

Teacher G: 5 years.

Interviewer: Alright (thanks a lot!). So, what type of school are your currently teaching? Subsidized

school, governmental school or private institution?

Teacher A: Subsidized, EMI

Teacher B: Subsidized and EMI

Teacher C: Subsidized and EMI

Teacher D: Subsidized

Teacher E: Governmental.

Teacher F: Private school, direct-subsidy scheme school in Central and Western District.

Teacher G: Private, in Tseung Kwan O.
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Interviewer: Is it a CMI or EMI school?

Teacher A: Answered
Teacher B: Answered
Teacher C: Answered
Teacher D: CMI
Teacher E: EMI
Teacher F: EMI
Teacher G: CMI

Interviewer: (Thanks.) What science subjects are you currently teaching, and your teaching positions?

Teacher A: Graduate Master (GM) in Integrated Science (IS) (as well as I am a IS panel head), STEM
and Chemistry.

Teacher B: I teach as a GM in Biology (I am a biology panel head as well), IS, STEM.

Teacher C: GM in Biology and I teaches STEM education as well.

Teacher D: Biology and IS, and I am a GM

Teacher E: Chemistry, IS, and STEM, GM

Teacher F: Chemistry and STEM, Senior GM

Teacher G: Physics and IS, GM panel head in Physics

Interviewer: Where is your school located?

Teacher A: Kwai Tsing

Teacher B: Yuen Long

Teacher C: Kwai Tsing

Teacher D: North Point (Eastern)
Teacher E: Kwun Tong

Teacher F: Answered

Teacher G: Answered

Interviewer: Thanks a lot (thank you), now let’s proceed. To your understanding, what are some

examples of hands-on experiences or activities?
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Teacher A: That’s a lot to share, we have experiments, models, simulators, and software.
Sometimes, we have card games for student to play as well, for study purposes.

Teacher B: Experiments majorly I would say, because it consists of most hands-on skills. STEM
education will have robotics items, simulators are used to use in class as well.

Teacher C: Experiments, hands-on skills will be taught in class with experiments usually.
Sometimes, [ will also prepare some videos for student to watch and make revision.

Teacher D: Experiments, including those online lab resources that could be downloaded from the
book publisher, where they are mostly the 3D simulators prepared by the book publisher.
Teacher E: Experiments, software and models

Teacher F: Simulators and experiments in my opinion.

Teacher G: Experiment is the major thing, sometimes I’ll prepare the purchased model for the

students, let those objects be tangible (such as the pendulum).

Interviewer: How about those hands-on experiences online? Can you list out some examples?

All teachers: Most of the time, we would use demonstrative videos to substitute the experimental
hands-on experiences, as the COVID-19 restriction on the school classes.

Teacher A, D, E, F: Those demonstrative videos were downloaded and provided from the book
publisher. Sometimes, we will make use of the YouTube videos for substitution when the videos
provided by the book publisher is not appropriate to use (teacher A, D, F)

Teacher C: I have planned a Biotechnology product in which we provide tangible resources for
students to complete a simple DNA fingerprinting at home, and with the aid of third-party

simulators, just like the sense of running an ink chromatography.

Interviewer: To your teaching experience (for these 5 years), before and during the pandemic, what

are the differences in frequencies of hosting these hands-on experiences? How?

All: Decreased a lot. (Teachers A, B, F: Dramatically; Teachers D and G: Significantly)

Teachers A, B, G: Usually the experiment session (or including any hands-on experience sessions)
before the pandemic in face-to-face classes are once a week. But after the pandemic started, it
dropped to the frequency of once in a month (Teacher A and B) or even worser, once in two
months (Teacher G).

Teacher C, D, E, F: At the beginning, we planned and started the hands-on experiences with

once a week to once in two to three weeks at most, as students need hands-on activities to learn
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any science concepts. However, once the pandemic started, it decreased in frequency for the

number of hands-on experiences hosted.

Interviewer: Can you recall some examples (in learning topics) that online hands-on activities are
available for you to host in class/after the class during the pandemic when we have online mode

lessons?

All teachers (except C): I don’t have much example /or any, except for the demonstrative videos we
are currently using right now. That’s the reasons why students cannot gain any kind of experimental
hands-on skills through online activities, that’s a huge issue (teacher B).

Teacher C: Just like what I have mentioned, I think that will be the only hands-on experience I have
done so far after the pandemic started, with online lessons adopted.

Teacher A, B, D: Actually, the school (or the teacher himself/herself) very depends on the

demonstrative videos online or provided by the book publisher.

Interviewer: So, is there any time limitation for students to access these e-laboratories sessions

(demonstrative videos), e.g., in class for just 10 minutes, or they can access it freely online?

Teacher A, B, C, D, E, F, G: Freely online.
Teacher C, D, F: Actually, I would put on the Google classroom for us to access them when we
were free. Sometimes, I would directly post the video on the WhatsApp group (C, D) for quick

access for students.

Interviewer: Do you know are there any special school arrangements, policies, or

learning/teaching plans on hands-on experience for both face-to-face classes and online classes?

All teachers: Once the pandemic situation started, the school’s lesson duration has been shredded,
as the request by the EDB, only half-day mode of lesson adopted.
Teacher B, C, D, F: Actually, this is an issue of why some students fell behind during the learning

progress.

Interviewer: Thanks, so throughout the duration of pandemic, from your perceptions ;%4 what

are the learning needs of students 577 |- [19 7427
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All teachers: Hands-on skills issues (except C), which pose motivation issues (except C and G).
Teachers A, B, D, E: In the face-to-face lessons, I would observe students can grasp the
experimental skills, in which the experimental skills could be gained (teachers A, B, D, E) but
never in the online lessons (all teachers).

All teachers (except Teacher A and C): I found students would be puzzled and confused (n=4,
except teacher F) when I tried to teach difficult and abstract learning science topics.

Teacher B: When you tried to explain the topics to students and ask whether students understand a
certain topic or not, they would have no response to you, this made me very difficult to keep track
on students’ learning progress, and how much did they learn.

Teacher B and D: Some of the students found it difficult to understand the science concepts when
they are studying online.

Teacher D: inadequate of e-resources

Teacher E: The students cannot choose the right e-resources for themselves, no pin-to-point to
HKDSE curriculum e-learning package.

Teacher B, D, E, F, G: interaction issues and which are somehow related to students’ motivation in
class. The motivation of most of the students dropped (including teacher A), compared to the
face-to-face lessons before the pandemic.

Teacher D: The school software used (“Google Meets”) does not provide breakout room function,
which makes a lower opportunity for students to make interactions in class.

Teacher A: We don’t have experiment in online classes right now. That also drags down
students, learning motivation on many topics. I can observe their intention to join becomes
lower, and failed to participate into the class, because there is no interaction indeed between the

students.

Interviewer: Do you have students with special education needs (SEN) currently teaching 7 #5715

7 ==
B EED

All teachers: No.
Interviewer: So, during the pandemic, did your school buy any kind of software, e-learning kits,
virtual laboratories (simulators/activity-based kit) that are currently using or will be used in the

future?

All: T don’t think so./ We don’t have it.
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Interviewer: So, did you try any kind of virtual labs during the pandemic on your own, as you have

mentioned you have seen those online?

Teacher A, C, D, E, F, G: (Should be; teacher A and F) no.
Teacher B: Yes, but I would say it is quite hard for students to use. Also, they still cannot get the

hands-on skills in science learning. The skill part of the experiment still could not be attained.

Interviewer: What do you observe upon the changes of your academic results and learning

progress before and during the COVID-19 pandemic? Can you list some examples?

Teacher A, B, D, E, F, G: Most of the students, their results are deteriorated/ Decreased in academic
performance in science subjects.

Teacher B, C: Somehow not much affected for those high-achiever students, they can still get
improvement or remain a high score.

Teacher B: But for the low achievers, they even cannot write complete sentences to answer the

questions in the assessments and fell very behind on their learning progress.

Interviewer: Is it because of the inadequacies of hands-on experiences online?

All: Definitely that is one of the factors. As experimental skills are essential learning components of
any science subjects. + Online learning does not allow us to learn hands-on skills of experiments.
(In addition) Teacher B, F, G: In most extent, somehow, yes, but [ would say the learning vibes,
interaction, and motivation are the most important factors that affect students’ participation and
attentiveness in class, I agreed sometimes the lesson is just boring in online during the pandemic for

students to participate in.

Interviewer: Do you think you can learn everything effectively, not only the theoretical knowledge
but also the experimental skills (that are expected to gain from the hands-on experience?) in

science classes during the pandemic?

All: T don’t think so.

All teachers mentioned that hands-on experiences provide them insights of getting experimental
skills, especially in the experiments.

Teacher B: I don’t think so, how students can learn experimental skills (hands-on skills) without

using the apparatus, that’s impossible, even the demonstrative videos could somehow cannot help
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us to grasp the skills of using it. Hands-on experiences actually gave me the insights of getting
experimental skills, I want to do that by hands not via online videos.

Teacher C, E and F: I think the interaction issues caused a lot of problems when the students tried
to share the skills and knowledge in science lesson, such as during the experiments, they are
allowed to make discussion in between the peers.

Teachers A, B, D, E, F: I agree that somehow the learning issues, shown as academic results, are
rooted from the hands-on experiences learning in science classes. As, hands-on experiences can
help students’ understanding in science concepts. Understanding concepts is very essential in
science subjects (teachers A, B, E), where face-to-face learning is important for hands-on
experiences, they could help to boost students’ academic results. However, after the online
learning mode is adopted, hands-on experiences could not boost students’ academic results
(Teachers, A, B, D), hard to say (teacher C, F), could further deteriorate during online learning
(teacher B, F, G).

Interviewer: Thanks for your opinion. Any teaching difficulties in your online-based lessons?

Apart from the learning needs and issues in the previous part of questions (as teachers’ have

already answered quite a lot for the answer)

Teacher E and F: I need much support from my same-subject colleagues and IT technician in
schools.

All teachers (except C): It is quite difficult for us to teach the hands-on skills with demonstrative
videos. The skills and steps were not very appropriately (n=2) and comprehensively (n=5) to be
included in the videos. Some of the important messages have not been included in the video, and
that makes students very difficult to learn the hands-on skills.

Teacher A, B, C: For the soft skills, actually when they are in the face-to-face lessons, they have
sufficient chances for them to nurture soft skills (e.g., communication skills), but somehow when
we use online lessons, they would have lower chance to gain soft skills, especially when they are in
online lessons, as well as for the interaction issues (teacher D, E, G).

Teacher F: Should be okay, I have let them to use the chat box function in the google meets
software, and make use of the questions-answers responses with the microphone in the lesson.

E-resources provided and accessibility: Split opinions

Teacher C, F: They are sufficient for students to use.
Teacher C: I have given a lot of videos for my students’ references, so it should be enough for their

study.
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Teacher F: I have tried to make more flipped classrooms for them to study during the pandemic,
which should be enough and helpful to achieve productive learning of students during this hard
time.

VS

Teacher E: Actually it is difficult for students to access but not complicated and troublesome at all,
they can learn it in one or two go, somehow the students are way smarter than us.

VS

Teacher D: I think the students could not be able to choose the right e-resources for their studies for
themselves, and they are quite hard to be accessed online, some needs subscriptions, some needs

login (of an account), which made the learning easiness becomes an issue.

Interviewer: Can you list out a total of two to three (positive and negative) adjectives that could

psychologically describe your current teaching progress during the COVID-19 pandemic?

Teacher A: Demanding, considerate
Teacher B, C, D, E, F, G: Harsh and hectic, exhausting, dull and bored (students E, F, G)

Teacher E, F, G: Unmotivated for students, unmotivated for teachers as well

Interviewer: What kind of resources you think you need in learning during online learning and

online hands-on experience learning classes, for science subjects?

Teacher B, D, F: 3D Simulators (teacher D suggest a database)
Teacher A, C, D, G: virtual laboratories is also great. (by all teachers in this section: aligned with

HKDSE curriculum)

Interviewer: Do you agree more online-based resources should be created for e-learning?

All teachers: Of course we want them (of course we need more), especially platforms (except

teacher E, F, G), we don’t have many platforms which could facilitate our students’ studies.

Interviewer: Any suggestion on the current learning materials / modification or additional items of

learning materials on online laboratories?

Teacher A, D: I think those demonstrative videos could be clearer with reminders, especially on

those experimental skills.
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Student B and D: More guidance would be great for revision purposes when using these e-learning

hubs, videos, simulators or third-party teaching materials and aids.

Hence, teacher A and D: I suggest the book publisher to add some more reminding messages to the
demonstrative videos, as well as the “questions to ponder” part for students to think more, i.e.,

critical thinking.

Interviewer: This is an additional question. Do you think the fusion of hybrid mode of lessons (face-
to-face and online) with multimedia of learning is a good way for us to learn and study science

subjects?

All teachers except C: I think it’s good for hybrid learning mode, as this could facilitate students
to do self-learning anytime they want, and it can tackle learning diversity in class, with some
students are psychomotor learners (teacher E) /visual learners (teacher F, G).

Teacher B, C, D: It is a good start of hosting hybrid mode of learning, as it could provide learning
and revision (revise back of previous content) chances to students after classes, and cater for
learners’ diversity.

Teacher C: Multimedia learning is a good start of multimedia learning, as it could solve the learning
needs of each of the student as well, but the students must know what ones should be used for their
study before they tried to choose one for them, some are too difficult, some are too simple, at the
end of the cases, the teachers have to explain those concepts again. Therefore, the demonstrative
video in hybrid mode of learning (which relates to the multimedia learning) could be somehow not

useful for a batch of students who are dependent.

To all participants:

That’s the end of the interview. I sincerely thanked you for your participation into this interview.

87



Appendix 3: Questionnaire (Students’ set)

Questionnaire (Student’s Version)

s (BAEROA)

Part I. Basic information on recent learning forms and methods, and personal information

and experiences towards learning

E— R G AEAZR. AR SE LR
Please choose only one answer for each question (unless specified).

B e EE A% (RIFE N APt

1. Personal information {fl A & £}

1.1 Gender 1)
Male % |:| Female % |:|

1.2 Age (*Participants of this questionnaire are required to be over 16 years old.) i
GriERE @ REBIITA 2B L TEml6%, )
16-17 [ ] 18-19 [ ]

1.3 Education level 27 £ [ /B i
Secondary 4 TP [ ]  Secondary 5 th7ifl [ ]  Secondary 6 th ik [ |

2. Learning experiences on science subjects FHE2RER} H 1) B 1< 5

2.1 Which education curriculum are you currently studying at in Hong Kong?
{RBLIEAE T BE 22 I —ZBUa 48 MO RHELREERAE 2
Hong Kong Diploma of Secondary Education Examination (HKDSE) 7 ¥ B4 S0 #6 5k
International Baccalaureate (IB) B3 S 4%
SAT  (HiFE : E24l R ) B S A LAl 77 £k 1 50)
I:l Other education curriculum, please specify:
WRAE B bt il AR Ba i, aiabl)

2.2 Science subjects currently studying/have been studied (You can choose more than one
answer for this question)

i 2SRRI B SRSl I I A BBV (BERD BHH D OS] A4y 2 R — 2%

%)

Biology “E#FF [] Chemistry {LE R[] Physics 778 f} [
Integrated science; with a mixed subject of &5 FHE (W38 [ UM AHA5)
Biology =4kt [ ] Chemistry {LERH ] Physics #5 F} |:|

|:| Other science subjects, please specify:
SUAAT BRI R, by

2.3 How many science-related lessons (i.e., Biology, Chemistry, Physics or Integrated
Science) do you have routinely for a week?

AEDA— (8 01 ) BBV D, iR — B & 4 %D B BLRHEDRURE HAT BRI 2R 2

12 [] 23] \ 4-5 [ ]

6-7 |:| over 7 - |:|
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Part II. Experiences of hands-on activities in face-to-face mode classes and online mode
classes before and during COVID-19 pandemic

B ¢ £ COVID-19 #fF iy, REBZRMNME LR rEsT "HEBF. WEERE
EERRRERAE
1. Focus: For face-to-face classes which consist of hands-on activities before the COVID-19
pandemic started
JEE  AECOVID-19%18 51, iR DA BT 19 ERESR ihE)
la. Do you have any hands-on experience when learning science subject(s) at school for
face-to-face lessons before the COVID-19 pandemic?
(You may take a quick reference of the examples of hands-on activities that are listed on

question 1¢)

E7ECOVID19BEE R, A% 47 & R LA RHEV R H IRy, 2 EZERE Py EM "B
HE) T R G E) 2

(MEAFRE LS D T AR B B T s inl), w24 hdlc

WEEH, (FR2%)

Yes &[] No [ ]

1b. Hence, if you have chosen “yes” for the previous question [1a],

How frequently have you experienced hands-on activity (e.g., experiments, activities using
simulators or models) before the COVID-19 pandemic (started from January 2020 in
Hong Kong) in face-to-face lessons?

OB, SR H I E T T,
BFECOVID-19 BAtGHT (/% 2020 £F 1 I/ BTG EEE) |, /e mEERS n] Ll 2 bl
%k TBHEAE)T iR G ) 2
Twice a week — £ I I & |:|Once aweek —HI—& |:|
Once in two to three weeks = 2 X |:| Once a month _— i J] — & |:|
Once in more than a month % > —1{f H — X
lc. What kind of hands-on activities have you experienced in all of your science subjects,

in those face-to-face lessons before the COVID-19 pandemic? (You can choose more
than one answer for this question)

{EEETE LRI RIEDR (BERY B, (ECOVID-19 S BSART, (R (1 E#ZER
B EREFLEARY TBIA BT AR 2 ORETLLAE S R — 5 %

Experiments (5% [ ] Using models /1] E%ﬂl:l
Using simulators or software {ii JTJ i st o sl ¢ [
Drawing schematic diagrams or charts to learn a topic
N o o Er L
Using or constructing robotics £ /I S0t A A (R I B[]
Learning with card games | #1352 85 {F 2274 F 34 |:|
Roleplay (with tangible prepared materials) 4 (733 (3 S0 n] B2 1 20 b4 K} |:|
Others, please specify:
Hofh, GHatil

For the following questions, please rate 1-5 points towards the statements stated.
(5 indicates strongly agree, 1 indicates strongly disagree; and 3 indicates a neutral
stance towards the statement.)




FAIRIE H, 512555 28 HHIEEIEH 7745
STEBTTHE, 157817 0EE 3578417,

1d. Do you agree these hands-on activities could support your study?
(5 indicates strongly agree, 1 indicates strongly disagree; and 3 indicates a neutral stance

towards the statement.) (521 e, 15212 1AE 5 3584707, )
O A FE 8 a2 TR A BT (o 1 B/ 2 2R BE B B IR 823 2

L L » [ 3L 4[] s ]

le. Do you agree these hands-on activities could motivate you to learn and study science
subjects?
2 A a2 TR A BT (R i B (I ER I 7T LGB B 2 E B I EE
BEFAEE ?

1 [ ] 2 [ ] ;L] 4[] 5[]

1f. Do you agree these hands-on activities could let you understand the scientific
concepts that were learnt in the science class(es)?

2 AR/ s 28 T E B T SR 1% B (SR ING vT DA R IR W B FE R B h 22

B (ERIEAERMEIE) 32
1 [ > [] 3] 4[] s[]

1g. Do you agree these hands-on activities could provide an opportunity for you to
revise the science concepts that were learnt in the science class(es)?

2 AR s 28 T E B T SR 1% B (SR INy vT AR RIm L ER i A

BB (EMSEEMIEE) &2
L[] 2 [] 3] 4] | s[]

lh. Do you agree these hands-on activities could let you improve your academic results
in science subject(s)?

2 AR/ s 28 T E B T (ORRAE 16 ) ([ ER Ny 7T DA R FE B R 2 R B
AR H R SEBGR 2

P[] 2 [] 3] 4] S[]

2. Focus: For online classes which consist of hands-on activities after the COVID-19 pandemic

started (i.e., during the COVID-19 pandemic)
JEE AECOVID-19% 1 Bt sE, Frfimsr iy TBIE BT 1B B ih B

2a. Do you have any hands-on experience when learning science subject(s) at school for
online lessons during the COVID-19 pandemic?
(You may take a quick reference of the examples of hands-on activities that are listed on

question 2c¢)
RAECOVIDI19EENBAtAEE, 1% A B IR EARHEER H IRy, 22048 F3RE R T M

CBIE BT B R A YD 2
(WMBASE LR B ] ks T BT | VBRI E), & 25082
W, (FRZ2RE)

Yes J& |_| No ﬁ?l_l
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2b. Hence, if you have chosen “yes” for the previous question [2a],

How frequently have you experienced hands-on activities (e.g. experiments, activities using
simulators or models) during the COVID-19 pandemic (started from January 2020 in Hong
Kong) in online lessons?

KRB, WSR2 5 T TR

EZ{FCOVID-19 BtaRe (EEVIRAE) (A 2020 7F 1 HEEFBPAGEL) |, MR
AT DR LD & DA BT 19 BRI ) 2
Twice a week — 7 I g & |:| Once a week *Ezﬁﬂg?/ﬁ[l
Once in two to three weeks =% — I — X |:| Once a month —fF ] — % [_]
Once in more than a month % >l 5 — X

2c. What kind of hands-on activities have you experienced_on online in all of your science
subjects?

HERE DANRIEE (ER) REH, 7ECcovID-
19 RBAMETER, HEAMLRE PSRRI EEBEN [HEST] MEREEE?
Experiments (including online experimental learning materials with tangible experiment
materials) 088 (I 52 6T BB FLSREREHORD [
Using models {1 Jf] f5 7Y
Using simulators or softwares {4 /| i f5E Sk s sl v [ ]

Drawing schematic diagrams or charts to learn a topic
R S R e L
Using or constructing robotics £ /I S0t A A (R HE) [
Learning with card games | #1352 85 {F 2274 F 34 |:|
Roleplay (with tangible prepared materials) 4 (0733 (3 S 1 n] B2 T 20 b4 K} []
Others, please specify:
HoAh, Gaatil e

For the following questions, please rate 1-5 points towards the statements stated.
(5 indicates strongly agree, 1 indicates strongly disagree; and 3 indicates a neutral
stance towards the statement.)

FAIIE H, 51255528 HIRIBEIEH 774,
STEBTTHE, 1558150 EE 3548417,

2d. Do you agree these online hands-on activities could support your study?
(5 indicates strongly agree, 1 indicates strongly disagree; and 3 indicates a neutral stance

towards the statement.) (577 127, 157121 35480107, )
EEAFESE A E S T AT RGNS B R ee R B iR B 2

1 |:| 2 |:| 3|:| 4|:| 5|:|

2e. Do you agree these online hands-on activities could motivate you to learn and study
science subjects?

JEEAFEE s 26 URIA B T W PE R 1 ) [ MEER Ny v] L R IR R B )
REBREFERFH ?

L[] 2 [] 3] 4[] s[]
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2f. Do you agree these online hands-on activities could let you understand the scientific
concepts that were learnt in the science class(es)?

HEE AT TR BT ) 0B B (AR T L B A e A Rt o
BARMN LREAMIRE) #a°
oL 2 [] 3L L] s[]

2g. Do you agree these online hands-on activities could provide an opportunity for you
to revise the science concepts that were learnt in the science class(es)?

BZ A S 4E TR B BT R R T ) (R T AR R IR IR AR
BRSREN (EMBERIRE) #B&?

1] 2 ] 3] 4[] 5[]
2h. Do you agree these online hands-on activities could let you improve your academic
results in science subject(s)?

EEAFEE s 26 URIA B T PR 1 ) MEER Iy n] LIS IR 2
AR B YR SEBUR 2

] 2 [ 3] u S[]

Part I11. In-depth Perceptions towards Online Mode of Learning and Hands-on Experiences in
Science Subjects during COVID-19 pandemic

=W : F£ECOVID-

198215y, ME2RFAPMBEM BB LEBR "TREBDT. WEBREFBHRAR
Y

1. In your opinion, please rate 1-5 points to indicate your stance towards the following statements
below. (Only one answer for each row.)

PG H,  ai A1 25 2 A 1 TR (T 27
SO TR, 154101 304007, (F—{r HpEE— I 5F)

Statements Ratings %

R 1 2 3 4 5
Strongly | Disagree | Neutral Agree | Strongly
disagree | /N[ HST ) 7 agree
T Rt

[l &

la. e-Resources are readily
available for revision at any time.

fH EA IR B E e g, il
FrEsabE R A,

1b. Online learning and related

hands-on experience create a

better time management of
learning and revision.

g EEE I E T BLA BT
B AR e i B T DA A
I W IRE 1A B MGR 2Bk
1c. Convenient to access online to
different learning materials.
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TR e 5 (s M A AN A ) |
AR R,
1d. Multimedia could boost

learning effectiveness (i.e., able to
grasp the learning content well).

2 IR B RE SR P T EL A e

o (BN : BESYE PR BRI,
)

2.1. To what extent do you agree the following aspects regarding face-to-face learning and hands-
on experiences could achieve the learning outcomes of a science topic. Please indicate your level
of agreement with ratings of 1 to 5. (5 indicates strongly agree, 1 indicates strongly disagree; and 3
indicates a neutral stance towards the statement.)

JELAFEE N E L TR AR A R "RE BT WEBREEEE G AGEAEREEE
UERREH, ERAR LT ENBERRTE 7

PG H, g A £S5 5 52 I (T 7R 27
SHBTAIE, 122 T2 E 3228507,

2.1a. In terms of knowledge, “face-to-face learning and hands-on experiences” is an
effective way for me to learn any science subject.

EBUIEf, E T ERRRET [(HE8TF | NEBREES - HHHH
@%%ﬁﬁ,%ﬁﬁﬂ%ﬁﬁﬁ—ﬂﬂ%ﬁ%ﬁﬁo
1 [] 2 [] 3 4[] 5[]

2.1b. In terms of laboratory sKills of undergoing experiments, “face-to-face learning

and hands-on experiences” is an effective way for me to learn any science subject.
(rYERR BB AR S e s g, ETEERRRETT [FEET | MEEREES
— R BB REN i3, GEFRNEF B E A — RERHEERREH

1 [] 2 [] 377 4[] 5[]
2.1c. In terms of soft skills (e.g., communication, collaboration, organizational
skills), “face-to-face learning and hands-on experiences” is an effective way for me to
learn any science subject.
FBEERE ) (Bl : BE. &1F. BB IEEY) im, EITmaRERET
[HEEF| NEEBEERERG . MHETSmEN I, ERIEFEZEM R

FHE Y RLL
A R O O s

2.1d. In terms of learning motivation, “face-to-face learning and hands-on
experiences” is an effective way for me to learn any science subject.

rEEEE (BEE)) Jim, ETHERRRET [FE8F] NEBRREEE
e A EARmEN T, EREF B BB BV REE

Lo 2 O 3] 4[] 5[]

2.2. To what extent do you agree the following aspects regarding online learning or _hands-on
experiences could let you achieve the learning outcomes of a science topic. Please indicate your level
of concurrence with ratings of 1 to 5. (5 indicates strongly agree, 1 indicates strongly disagree,; and
3 indicates a neutral stance towards the statement.)
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11l

BEABEEEN THRAZERE [HE8F | HESR
ma, ERAEAENBERRTE ?

PG H, a1 25 2 A 1 TR (FH T 27

SO T, 107 T2 WE 3028707,

2.2a. In terms of knowledge, “online learning and hands-on experiences” is an effective
way for me to learn any science subject.

(EBEUNE 7T, (T RRRE T [RABT| MEBREER T Y
RHEM T, R — R RSO R,

o 2 [ 3L 4[] s

2.2b. In terms of laboratory sKkills of undergoing experiments, “online learning and
hands-on experiences” is an effective way for me to learn any science subject.

(MR B AR S E TS i, Mt (TR ER AL [MABT] MEBRE TR
— AR T, AR T — BRI B H

1 |:| 2 |:| 3|:| 4|:| 5|:|

2.2c. In terms of soft sKkills (e.g.. communication, collaboration, organizational sKills),
“online learning and hands-on experiences” is an effective way for me to learn any science
subject.

(YERRERE D (B0 : 3. &fF. MMBENEET) Jjim, HITHRRETME L
[(FEHTF | NEEEEIRE A EEAEN I, EREA TR

A o I o O N ;0

2.2d. In terms of learning motivation, “online learning and hands-on experiences” is an
effective way for me to learn any science subject.

CEBRDE AR N, RRRETEL [HABT] fREIYE
S RRATE RN T, R TG RHRH IR,

o 2 [ 3] 4[] 5[]

EABREARCETRRNEREH

3. To what extent do you agree the following general statements suit your learning experiences and

perceptions throughout the pandemic? Please indicate your level of concurrence with ratings of 1
to 5. (5 indicates strongly agree, 1 indicates strongly disagree; and 3 indicates a neutral stance

towards the statement.)

S A FESE AL PR ECOVID-19 2 G Fr ity B ks kn. AR RS Z Bk ?

FAITE H, g A F5 25 B 9L (F 177 27
SHA T, 107 T2 IE 302707,

3a. I need to spend more time studying during the COVID-19 pandemic because the
learning content is difficult.

(ECOVID- 19821, DA/ PYAEIRINE, LIS 32 1 o AR 24,

. 2 [] 3L 4[] s

3b. I need extra support from my teachers during revision for my tests or examinations.

R EEIMmEI ), FEHO] LI A B s s

L] 2 [] 3] 4[] s[ ]
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3c. I have adequate peer-peer interactions throughout the learning progress throughout the
COVID-19 pandemic.

ECOVID-19 1 1K, BRI A Fiesa 4 5911 75,

[ 2 [ 3L ] a[ ] s

3d. I learnt adequate hands-on experiences or related experiment skills in e-learning
sessions.

oA RS rES L A2 2 TEA BT (BB I, B M,
1 [ ] 2 ] 3] 40 ] 5[]

3e. During the pandemic when online learning is adopted, I have an appropriate
environment to learn (e.g., a quiet place without interference, with adequate supportive
equipment or learning materials for access).

{ECOVID-

19t e AT idaltiny, Bl —E SRR SHE, (B - L. @AEMT
BT AT LSBT S M RS T B9 B Rk

1 [] 2 [] 5[] 4[] 5[]

3f. I am motivated in participating in online classes and activities or working on e-learning
laboratory sessions.

Py ) K2 000 Rk, AP AR B P A5 MU B

1] 2 [] 3] 4[] s[]

3g. My learning progress dropped once online mode learning was adopted during the
COVID-19 pandemic.

{ECOVID-19% 1 1Ky, RNAMHE T, (BB H T F I,
1 [] 2 [] 3] 4[] s[]

3h. Most of the time, I got puzzled when the teachers were explaining abstract science
knowledge to me during virtual mode of learning.

EAR TN, 2/ A 2
RN,

o 2 [ 3] 4[] s[]

Ifi

AAAREE— 5 ol S R B 4

3i. During the pandemic, I enjoy attending science classes online.
{ECOVID-19% 1y, FAR 252 DI 2 afnZ s, ERHEZER H R,

[ > [] 3 4 s

3j. During the pandemic, I feel confident in achieving goals and maintaining satisfactory
academic results in science subjects.
{ECOVID-

1972y, B (50 mT DUEBURFERRURE H X Ly HRR, Kl oim i B2 38t

O 1 |:| 2 |:| 3|:| 4|:| 5|:|

3k. I can adapt to the virtual mode of learning dominantly during the pandemic, including
those virtual laboratories (e.g., videos, stimulators, or software).

KRS IE DI LR B L SO TR, WS R T R R (Bl - ey
« HRBEBLEE RS K K AT)

1 2 [] 3] 4[] s[]

31. I have Special Education Needs (SEN) which I need special help in learning. (If you have
checked “yes” for this question, please complete the next question [3m].) (If not, please skip
the next question [3m] and continue to complete the following question [3n].)
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PR LS (SEN)
(M%M%ii%ﬁrmj,%@§T#%Bmo)
(M RARP AR (R ARG B H [3m], WA [0125 i i H [3n]1Y F 214,

Yes J& |:| No & |:|
3m. (For SEN learners ONLY)
Virtual learning has posed problems on my learning and learning progress.

(REGHHEEFE SEN) HIEEEER)
e b B ) B N E FERE B Tl

L0 2 [ 5[] + [ s
3n. Overall, my academic performance has improved because of the new teaching styles
(shifting to online learning) of schools.

MG S, BB SRR N A AT B BEACR T2 (s i 2 SR A i L4 o
) MRS,

1] 2 [] 3] 4[] 5[]

4. To what extent do you agree with the following statements about the suggestions upon learning
science online? Please indicate your level of agreement with ratings of 1 to 5. (5 indicates strongly
agree, 1 indicates strongly disagree; and 3 indicates a neutral stance towards the statement.)

&% KFERLI R DL MR N FEAE L2 B R E R B E’Jﬁ% ?
PRI H, i A1 FS5 25 P18 AL F 772
ST, 107 T2 IE 3073 fiu .

4a. More online learning platforms and resources should be established for compensating the
insufficient areas or easing my learning needs during the pandemic.

MERZ AT T2 1M LBV A PR, B 5 ES (ECOVID-
199521 i B Iy, SR AR R RO B TR

o 2 [ 3L 4[] s
4b. More online innovative platforms and software should be put forth to aid students’
learning.

WERZIESE NG HEA T () S 2 L RIS 2P 5 Bk, 13 B ER AR B

o 2 [] 3L 4[] s

4c. Educators and policy makers should pay heed to create more online resources (e.g.,
online laboratories) on online laboratories, in order to support students’ learning in science
subjects.

HH B R BORHET T H IEF IR AT T2 A8 AR B2 L A i B B A/ &,
LU BB AL EVARHERI T A FHH

1] 2 [] 3] 4[] 5[]

)

96



Additional Information K J1E#F

5. If you wish to voluntarily participate in an interview (about 20-30 minutes) to provide more
opinion or any other perceptions regarding this research topic, or you have any opinion or inquiry
upon this questionnaire, please check this box and leave a contact method for the researcher. We will
approach you shortly. |:|

Contact method:

If you are not interested, this is the end of the questionnaire. Thank you for your precious time.

TSRS 2 B MY W, ( K920 30088 ; BREIER(E) | W e b Wb fe gt 2 L
HARMIEH H A AR R g, SUEARG ARG e, saEil F2ERs, L ME
ol k. Mg, [

Wity 5K

AR Ay BB 2 BB T B, RO BUR R B IT A T, & SR SRR,

THE END OF THE QUESTIONNAIRE
- A sincere thank you for your participation. -

4858
- BOBE IRE AR R -
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Appendix 4: Questionnaire (Teachers’ set)

Questionnaire (Teacher’s Version)
Mits  (EERAR)

Part 1. Basic information on recent teaching forms and methods, and personal information and
experiences towards teaching

F—H0 BB ARANELRER. EABRRITHERSE LSRR
Please choose only one answer for each question (unless specified).

B e A% (RIFE N APt

1. Personal information fii A & £}
1.1 Gender//: 1)
Male %3 |:| Female 7 |:|
1.2 Ageff-fin

Below 22 —+ I [] 23-30 [] 31-40[_]

41-50 |:| 51-60|:| Over 60 60 |:| Rather not sayXJﬁE‘féEgl::
1.3 Highest Education level £ 53 B 12 &/ B fF

Bachelor’s degree holderZ2 121y |:|Master's degree holder FE 211 |:|

Doctor’s degree holder {121

Check the box if you have achieved an education diploma qualification with your
university’s degree (if Bachelor/Master/Doctor of Education was obtained, DO NOT
check this box)

WIS FECGAR A SOSIR IS E, a2 (1, IR A B B4,
PEELRBFE L, HSARAEHZER)

2. Teaching experiences on science subjects R EXAR| B Y B K En

2.1 Which education curriculum are you currently teaching in Hong Kong?

RIREARAIRB—AERH THORNSZHER BNRE Y
Hong Kong Diploma of Secondary Education Examination (HKDSE) 7F #-p B 525 ED

International Baccalaureate (IB) B[ S 4% |:|

SAT  (HiiFE » E2ql e 77100 e A0 EL Ay 7 1 540 |:|
|:| Other education curriculum, please specify:
WIRAE 75 P B L B i, sat )

2.2 What kind of secondary school are you currently working in Hong Kong?
RIREER—BENAMBR PR THAN TE?
[ ]Local government-subsidized secondary/primary school 7 b /525 1y 1/ E2
Local governmental secondary/primary school A1 B Jff By A7 /e
|:|Local private secondary/primary school schools ZK#h FA 37 &1 /] E4

|:| Other, please specify:
Hofh, Swakw] e

2.3 Science subjects currently teaching/have been teaching in recent 5 years (You can

choose more than one answer for this question)

ERRERET, HARREERE/ LCHEOFENEE (BH) NE (RETY

AEZH—EZR)
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Biology =%t [] Chemistry {LELE} Physics ## R ||
Integrated science; with a mixed subject of &5 FFHE (338 [ LU AHA5)
Biology =%t |:| Chemistry 1 l:'%ﬁ'ﬂl:l Physics 95 F} |:|
Junior Integrated Science (For local Secondary 1 to Secondary 2/Secondary 1 to Secondary
|:| 3 students; with respect to the school’s policy)
WP RFERE (h—rh = = AR H AR BRI )
Other science subjects, please specify:
L] seammmrsmior b, ek

2.4 How many science-related lessons (i.e., Biology, Chemistry, Physics, STEM courses or

Integrated Science) do you teach routinely for a week?

AEDA— (8 0N S BB D, iR — B & A %D B BLRHERRL HAT BRI 2R 2
24 [] 57| 8-10 ]

1-13 [ over 14:81B+mE [

Part I1. Experiences of hands-on activities in face-to-face mode classes and online mode
classes before and during COVID-19 pandemic

57 F£COVID-
1955, RAHRFENME LERFHET "BEBTF) WEBREFHNVREBRAE

1. Focus: For face-to-face classes which consist of hands-on activities before the COVID-19
pandemic started

JEH AECOVID-198 B, Pr A E&ER TR "H A BT W9 EERE S B

la. Have you taught any hands-on experience sessions for any science subject(s) at school
for face-to-face lessons before the COVID-19 pandemic?
(You may take a quick reference of the examples of hands-on activities that are listed on

question 1¢)
If you answer “no” for this question, you may skip questions 1b to 1i and proceed to

question 2.

f&7E COVID-19%4FHI () 2020 4 1 JEFH#EPGTEA) | ARA B IRNEE R R
Hiky, Rz ch e guEr DRIA B T AR ) 2

(S RB AR LR By T s [DBLA B T R n ), T2 2 Elc
N, (FR2%)

WERLEZE 8, wBbEAXTBLHE A2 IFE, W, EFEFERED

F1i
Yes /%D No &+ |:|

1b. Hence, if you have chosen “yes” for the previous question [1a],

how frequent have you taught a hands-on activity (e.g., experiments, activities using simulators
or models) before the COVID-19 pandemic (COVID-19 pandemic started from January 2020
in Hong Kong)?

KRB, WS H L T TR
B(ECOVID-19 BatGHT (/% 2020 4F 1 A& IEBIAATEE) |, A emmsz Ay LIE g3
2k URABT ) MEERE BRI 2

Twice a week — £ 1] & Ebnce aweek —EI—X% |:|
Once in two to three weeks {978 — F — X Once a month —1ffl H — &
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Once in more than a month 2 A —1{if H — X |:|

lc. What kind of hands-on activities have you used in any of your science subjects?
EEMBHIRBNNEE (BN ) BB+ , f£covID-19 KiFES
, BEEHEHERE T RUINEEEEN REBF NWEBRZES ?
Experiments 5% [ ]  Using models {1 Ji #5271
Using simulators or software {7 H] i e 5E RS B CE
Drawing schematic diagrams or charts to learn a topic |:|
@%Kﬁﬁ%ﬁﬁiﬁ%ﬁ%@@@ﬁﬁfﬂ
Using or constructing robotics {7 F B HE i Bk A CA JLE fliy) |:|
Learning with card games | #1352 8 {F 274 F 34 |:|
Roleplay (with tangible prepared materials) 4 (0733 (3 S0 n] B2 M T 20 b4 K} |:|
Others, please specify:
Jifth, GHEED]

For the following questions, please rate 1-5 points towards the statements stated.
(5 indicates strongly agree, 1 indicates strongly disagree; and 3 indicates a neutral stance
towards the statement.)

FAIGE H, 5125 55 B9 EH 775,
STEBTSHE, 1558150 EE 354841,

1d. Do you agree these hands-on activities could support students’ learning by observing
the improvement of their academic results?

(5 indicates strongly agree, 1 indicates strongly disagree; and 3 indicates a neutral stance
towards the statement.) (577 12/, 158121 35480107, )
BEAERAEEL [HEHT | NEERZIBEERRT, HBENFRENSE
EEP SHELAHRENELNET ?

L 2 [] 3L 4[] 5[]

le. Do you agree these hands-on activities could motivate students to learn science
subjects before the pandemic?

AR g 26 B By Ty (BB i By 1 TN ] LA e
HEBE S BRI E ?
toL] 2 [] 3L 4[] s

1f. Do you agree these hands-on activities could let students understand the scientific
concepts that were learnt in the science class(es)?

EEAFEE s 26 URIA BT B BRI ) (BRI vT D g ER A Bl R fERR BT
PN (EMAZ2EHRE) B2

] 2 [] 3] 4[] 5[]

lg. Do you agree these hands-on activities could provide an opportunity for you to revise
the science concepts with students that were learnt in the science class(es)?

EEAFEE s 26 VRIA BT B BRI ) AISZER Iy vT DA R ER A IR R b
BREREN (HEMBERIRE) #B&?

1 [] 2 ] 30 4|:| 5|:|
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lh. Do you agree these hands-on activities could provide an opportunity for you to adjust
your teaching pedagogy in the following science class(es)?

BEAEREEATHEL [HABT] NERREREE, BT ETARAR
(P FRER L K A 2

O 2 [] 3L “[] 5[]

li. Do you agree these hands-on activities could let students improve their academic
results in science subject(s)?

BZ AR a2 TR By T (B R AR ) A BRIV ] DL B A
e SR 2 A BRI R H RO SR SRR 2

O 2 [] 30 +[] 5[]

2. Focus: For online classes which consist of hands-on activities after the COVID-19 pandemic

started (i.e., during the COVID-19 pandemic)
JE AECOVID-19% G BtaHE, Frfimsr 1y TBHBI T BB G E)

2a. Do you have any hands-on experience when teaching science subject(s) at school for
online lessons during the COVID-19 pandemic?

If you answer “no” for this question, you may skip questions 2b to 2i and proceed to part
111 of the questionnaire.

(You may take a quick reference of the examples of hands-on activities that are listed on

question 2¢)
f84E COVID-1932 1 BtAHE, A4 & N HEZER

REER Ry, REEERERIEN THAE T NEBANE?
WERLEZE &, wBbEAXTBLIE A2 IFE, W, B FEFERTE2D
£2i

(GIEASBIE LR By T i DA ) T BB INE), 28 [M]#2c
G, (FRZ2E)

Yes 5[ | No#[ ]
2b. Hence, if you have chosen “yes” for the previous question [2a],
how frequent would you have experienced a hands-on activity (e.g., experiments, activities
using simulators or models) during the COVID-19 pandemic (COVID-19 pandemic
started from January 2020 in Hong Kong)?

A, i H 223 T TS
f&1c COVID-19 bRy (EFHAE) (R 2020 7F 1 AEFWBHMEEE) | IBEMER
A DEREEI LD R TBEE T (BB IEE)?
Twice a week — 2 I & [ ]Once a week — 20 —% [ ]
Once in two to three weeks {575 <21 —% [ ] Onceamonth —fi ] —% []
Once in more than a month % A —f# 7 —4&[ |

2c. What kind of hands-on activities have you taught/hosted on online in all of your
science subjects?

EERAEHIRBNNEARE (EN ) BB , £ coviD-19 FiFRIEE  TEEHELR
ErRHINEEEEN REDF I NEREEED ?
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Experiments (including online experimental learning materials with tangible experiment
materials) B (W 0k n] E2 0 B EUEL AR |:|
Using models {{ 527! [ ]
Using simulators or software {7 11 g 5 58 28 20k 1 []
Drawing schematic diagrams or charts to learn a topic
R R TR R s
Using or constructing robotics {0 J1] ¢ @i Mk A (S FLEAir) |:|
Learning with card games | #1352 85 {F 2274 F 4 |:|
Roleplay (with tangible prepared materials) 1 & # i (45 (3 nT B g b1 kn [

Others, please specify:
Jifh, GHEED]

For the following questions, please rate 1-5 points towards the statements stated.
(5 indicates strongly agree, 1 indicates strongly disagree; and 3 indicates a neutral
stance towards the statement.)

FAIRIE H, 512555 28 HIHIEEIEH 7745
STEBTTHE, 157817 NEE 3548417,

2d. Do you agree these online hands-on activities could support students’ learning by
looking into their academic results?

(5 indicates strongly agree, 1 indicates strongly disagree; and 3 indicates a neutral stance
towards the statement.) (577 12 /AE, 157121 35480107, )
BEAERAEEL [HEHT | NEERZIBEMERS, CBENFHENS
EEP SHELAHRENELENET ?

1 [ ] 2 [ ] 3[ ] 41 ] 5[]

2e. Do you agree these online hands-on activities could motivate students to learn
science subjects before the pandemic?

FEEAFEE s 26 VRIA B T B BRI ) (- ABERIy v] LR A
BEEHNEEREFWIRH ?

to [ 2 ] 3] 4[] s[]

2f. Do you agree these online hands-on activities_could let students understand the
scientific concepts that were learnt in the science class(es)?

BEZ AR g 2 UBLA B T OB BRI NG ) (E 4EERINY ] ISR ER A R I FE R
PN (EMAZ2EHRE) #]e?

o] 2 [] 3] 4[] S[]

2g. Do you agree these online hands-on activities could provide an opportunity for you
to revise the science concepts with students that were learnt in the science class(es)?

BEAFLE ) E AL TRIAET ) MBI AR DB R RN E
REZ BN (BAREEMEE) #B&?
1 |_| 2 |_| 3|_| 4 |_| 5|:|

2h. Do you agree these online hands-on activities could provide an opportunity for you

to adjust vour teaching pedagogy in the following science class(es)?

Ord
&

FAERARATHELLEL " HABT] NEERRERER, BRI
i BTV B K A 2
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o0 2 []

3L

‘]

5L

academic results in science subject(s)?

t [ 2 [

21. Do you agree these online hands-on activities could let students improve their

3]

BEEA /s 2 VLA B T B BRIk 5 Bl (- AERRAS 1T DA B
e SR A BRI H RO SR SRR 2

4[]

s

Part III. In-depth Perceptions towards Online Mode of Teaching and Hosting Hands-on

Experiences in Science Subjects during COVID-19 pandemic
= : Z£COVID-19 &5y, G2 EEHRIEER HAY

MEHBREEST [HEETF] NERRERDHNRARBERR

1. In your opinion, please rate 1-5 points to indicate your stance towards the following statements

below. (Only one answer for each row.)

PRI H, i A F5 5B 9L (F H 77 27

SO TR, 1041201 304007

(B — 1T HEEERT— B %)

Statements

B3

Ratingsi# 2
1 2 3 5
Strongly | Disagree | Neutral Strongly
disagree | N[ HHAT agree
RN Rl
[ & &

la. e-Resources are readily
available for students’ revision at
any time.

A AR B TR g,
BALE RRSaNa R

1b. Online learning and related
hands-on experience could
possibly create a better time
management of learning and
revision for students.
A AR A b TR BT
BB ITE ] DIREEAH
BMEBEERE L

1c. Students are convenient to
access to different learning

BA RSB I AT iR
HNAEELEZTMEL

materials provided by the teacher.

1d. Multimedia could boost

(i.e., able to grasp the learning
content well)

2 IR A SR 0B
Wik (Bl AEsasiRe

FHAI)

learning effectiveness of students.




2.1. To what extent do you agree the following aspects regarding face-to-face learning and hands-
on experiences could achieve the learning outcomes of a science topic of students. Please indicate
your level of concurrence with ratings of 1 to 5. (5 indicates strongly agree, 1 indicates strongly
disagree; and 3 indicates a neutral stance towards the statement.)

B2 AT PR ERFRR THREBTF . NERREED G ARENEEERER
BREAMNRET, ERARNTENRERRIIS
PG H, a1 25 2 A 1 TR (FH 127
SO T, 107 T2 IE 302707,

2.1a. In terms of knowledge, “face-to-face learning and hands-on experiences” is an
effective way for students to learn any science subject.
ERAETE, ETEIRRAET [(HE8F| NER
BN, RELIENBEZEI—RRBENRE.

o] 2 [] 3] 4[] 5[]

2.1b. In terms of laboratory sKills of undergoing experiments, “face-to-face learning

1P

EEBE—RBAEEEN

and hands-on experiences” is an efficient and effective way for students to learn any
science subject.

(R BB AR S B 5 Uy, ETT ERERRIETT [HEBTF | NERREEE -
R BN 5, B EF BB — BHRHEI R

1] 2 ] 3] 4] s[]

2.1c. In terms of soft skills (e.g., communication, collaboration, organizational skills),

“face-to-face learning and hands-on experiences “ is an effective way for students to
learn any science subject.
(EEREKE D (Bl - BWiE. &fF. M VSR i, ETERREET [
HEEF| NEBRRERS AR EAYREN A, EEAEFEE TR
EEIREH

L] 2 [] 3] 4[] 5[]

2.1d. In terms of learning motivation, “face-to-face learning and hands-on experiences

_"1s an effective way for students to learn any science subject.
rEEEE (BEE)) Jim, ETERERET [FE8F] NEBRREREC
B S, R NER R 2T (] PRI B L

L[] 2 [] 3 4[] s ]

2.2. To what extent do you agree the following aspects regarding online learning or _hands-on
experiences could drive students attain the learning outcomes of a science topic. Please indicate your
level of concurrence with ratings of 1 to 5. (5 indicates strongly agree, 1 indicates strongly disagree;
and 3 indicates a neutral stance towards the statement.)

EEA TG PR R TREBF ) (B BRI W B AL s R B 7 R R
SENEET ERARAENSERES
FAGEH, LTS5 5 BHEH B (7 5,
SHBAIAE, 1B 1S TITE 3B
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2.2a. In terms of knowledge, “online learning or hands-on experiences” is an effective way
for students to learn any science subject.

RS E, ETERLETHEL [HE8HTF] NERREREI —BHEE
MEENTT, FELEFEZHA—RBEB2HENRE.

to ] 2 [] 3] 4L s
2.2b. In terms of laboratory sKills of undergoing experiments, “online learning or hands-
on experiences” is an effective way for students to learn any science subject.

ERCEBR AR T i, ETERRETRLE (ReEF | NERFEEFEE
A B PAREEN T, EBLEER AT — BRI R E

O O 0 +[] O]
2.2¢. In terms of soft skills (e.g., communication, collaboration, organizational skills),

“online learning or hands-on experiences” is an effective way for students to learn any
science subject.

fEEEEE ) (Bl : i@, S, AEEHTFRIT) TE, ETERRETHAL
[(BREBTF| NERREERDET —BAEEBIENTTR, RELIEN ST TR

BEFEHNRLE .
1 ﬁ? » [ 3] 4[] s ]

2.2d. In terms of learning motivation, “online learning or hands-on experiences” is an
effective way for students to learn any science subject.

frE2EEE (BEB)) Jinf, ETMARRETHELE R8T NERREED
e BAREVENTR, BELIEMNEEEI—RBBENRE .

1] 2 [] 3] 4[] 5[]

3. To what extent do you agree the following general statements suit your teaching experiences and
perceptions throughout the pandemic? Please indicate your level of concurrence with ratings of 1
to 5. (5 indicates strongly agree, 1 indicates strongly disagree; and 3 indicates a neutral stance
towards the statement.)

FEZ AR LI L PR EECOVID-19 R g BB A . IR S2 ER IR Z BRI )
PG H, i A1 25 2 A 1 TR F 127
SHA T, 107 T2 IWE 302707,

3a I need to spend more time teaching during the COVID-19 because the learning content
is difficult.

{ECOVID-19% iy, INBEEBHNAENYE, TINKETERE ZRFEETHE,

. 2 [] 3L 4[] sL
3b. I need extra support from my colleagues for technical support.

REELE THBIMNLH L.
t 0 2 [] 3L 4[] s

3c. I have given adequate peer-peer interactions to students throughout the learning
progress throughout the pandemic in the online science lesson(s).

AECOVID-19BERY, BITBRNINE, REEBLEE LT
(FifbMEAER) 2HMEE.
1 [ 2 [] 3] 4[] s[ ]
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3d. I believe students should have learnt adequate hands-on experiences or related
experiment skills in the e-learning sessions prepared.

BPHRERAEETHERNEARBLZEIEHN [REHPT] NERRETEY. B
B R AXIT,

[ 2 [ 3] 4[] s[]

3e. During the pandemic when online learning is adopted, | have an appropriate environment
to host a class for teaching purposes (e.g., a quiet place without interferences, with supportive
equipment or teaching materials for access).

1£COVID-
19REETHERE , RE—AEEREETHE, (fl0 . F—EALH. KRE1F
HFEMNLE. EENE2ENRERENERNEHONHENE)

ama 2 [ ] ‘L L

3f. My teaching progress dropped once online mode learning was adopted during the
COVID-19 pandemic.

NACOVID-
19928155 1 A SR A1 52 Be TR R EE 1T, BT LA S B v S S 5 0, DR e 17 i pese

o 2 [] 3] 4[] s[]

3g. Most of the time, I found that students were puzzled when I was explaining abstract
science knowledge to them during virtual mode of learning.

AERREOMEGE, EREMRIRRE, ERME-LRmRNMERS, Ie
BRI EEGREIRX,

b 2 [ L] g L

3h. During the COVID-19 pandemic, I feel confident in teaching students online in which
they could achieve the learning outcomes well.
{ECOVID-

19158y, WAEFECETRE, YO RERSAENNEHERBEEE LR B

o 2 [ 3L 4[] L]

3i. I can adapt virtual mode of teaching dominantly during the pandemic, including those
virtual laboratories (e.g., videos, stimulators, or software).

KRS IE DI LR B L SO TR, WS R T R R (Bl - ey
« HRBEELGERS KOKAT)

o 2 [] 3L 4[] L]

3j. I have Special Education Needs (SEN) student(s) which they need special help in
learning. (If you have checked “yes” for this question, please complete the next question
[3k].) (If not, please skip the next question [3k] and continue complete the following question
[31].)

WA R R L (SEN) B4,

(MRERAEZER, , FEET—RE[BK. )
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(I RITAAEEEE S, R AT DA H [3k], M 012 8 31 R 21458,

Yes J& |:| No 7 |:|
3k. (For teachers who teach SEN learners ONLY)
Virtual learning has posed problems on their learning and learning progress.

HBEIEHEBTEE (SEN) BLp9HETIES)
19 FE T R ER A p R K LEFE RS el

O 2 'O 1] sOJ
31. Overall, I could recognize the academic performance of my students have improved
because of the new teaching styles (shifting to online learning) of schools.

MAG S, AESREIB AN BTN A AT BER BRI 2 (2
AN LS AT,

[ > [ 3] 4[] s ]

)

4. To what extent do you agree the following statements about the suggestions upon students’ learning
science online? Please indicate your level of agreement with ratings of 1 to 5. (5 indicates strongly
agree, 1 indicates strongly disagree; and 3 indicates a neutral stance towards the statement.)

R KRLIE R DL T B B AE S B R R REA H AR 2
PG H, G A FS5 2518 IR (F 77 2,
SOA T, 107 T2 IWE 3028007,

4a. More online learning platforms and resources should be established for compensating the
insufficient areas of students’ learning or easing students’ learning needs during the
pandemic.

MESZ N 2 BB R KB, AR K HES (ECOVID-
198 v LI, st BRI e R TR O

L O 2 [ 4 ]
4b. More online innovative platforms and software should be put forth to aid students’
learning.

WERZSENT G HEL T8 S0 24 L AHT I 2R 2 Sk, i A B

o 2 [ 3L 4|:| sL]

4c. Educators and policy makers should pay heed to create more online resources (e.g.,
online laboratories) on online laboratories, in order to support students’ learning in science
subjects.

HH B R BORHET T H IEF IR AT A8 AR B2 L A i b B A &,
LU BB AR EVARHERI T A FHH

o 2 [] 3] 4[] s L]
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Additional Information K J1E#F

5. If you wish to voluntarily participate an interview (about 20-30 minutes) to provide more opinion
or any other perceptions regarding this research topic, or you have any opinion or inquiry upon this
questionnaire, please check this box and leave a contact method for the researcher. We will approach

you shortly. |:|

Contact method:

If not, this is the end of the questionnaire. Thank you for your precious time.

r4]]|1

NSRS BEENNER ( AN20E3054 ; EEEME ), I /L b IR Ot T 5
SERFRZE A AT AT B, S AR B AT (L 5 e, sl F2eks, R T
Wlss ok, Bume e, [

Wity 15K

AR Ay BB 2 BB T B, RO BUR R B IT A T, & SR SRR,

THE END OF THE QUESTIONNAIRE
- A sincere thank you for your participation. —

4558
- BOBHISE AR -
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Appendix 5: Interview Questions (Preliminary Planned Questions for Students)

Interview — Research Aspects & Questions (for Student’s)

RPLIE 32 2 Bl — I th A B KB RHER B ER B B R e SR 00 e JUTRAEOE, LR e 2 ok
TS, W AR A S AR E R B AL

BEHERAERY S H e ERIE A COVID-19 #efrg JUITH],  PNBA R B AR & ASBE ANy 117 Pl i

FIBGR T, SRS S PIrA R (BERE) BEH I E . TR ReEn A1) — L5 1k
MIEZ

IR 2 BOR KIRRGE,  FAM & BUAEBR G 4 KT R

1. Personal information (excluding all specific organizational background and personal sensitive

information)

- age (in range)
- type of school (subsidized/governmental/private institutions) & (EMI/CMI),
- Science subjects currently studying/ have been studied so far for the senior level of school life
- Years of studying science-related subjects (*students) + years of participating hands-on
experiences before the pandemic,

- area (18 districts) of the school attending

2a. To your understanding, what are some examples of hands-on experiences or activities?
2b. To your studying experience in science subjects before and during the COVID-19 pandemic,

what are the differences in frequencies #HX of participating these hands-on experiences? How?

2c. Can you recall some examples (in learning topics) that online hands-on activities are available
for you to participate in class/after the class during the pandemic when we have online mode
lessons?

2d. Any time limitation for you to access these e-laboratories sessions, e.g., in class for just 10
minutes, or you can access it freely online?

2e. Do you know are there any special school arrangements, policies, or learning/teaching plans on
hands-on experience for both f-t-f classes and online classes?
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3a. Throughout the duration of pandemic, from your perceptions 2%/, what are your learning needs

B4 EE 95?2  (e.g., insufficient of time, resources, academic support, lack of learning duration

in class, no hands-on activities etc.)

3b. Do you receive any (or extra) supportive measures from your school/ teachers in learning
science subjects?
2 If yes, what, and how?

3c. Are you a learner with special education needs (SEN) 45 45 1| 4 74 7= i

3d. Did your school buy any kind of software, e-learning kits, virtual laboratories
(simulators/activity-based kit) that are currently using or will be used in the future?
If yes, = What and How would you make use of it?

3e. Did you try any kind of virtual labs during the pandemic?

If yes, = Can you name the virtual lab that you are currently using?

4a. What do you observe upon the changes of your academic results and learning progress before
and during the COVID-19 pandemic?

4b. (Hence, can you list some examples?)

4c. Do you think you can achieve a better result during the pandemic?

4d. Do you think you can achieve the learning objectives 47 H £ that are set by the teachers

confidently?

5a. Do you think the assessment tasks # i after the online mode classes are adopted have changed

significantly, compared to the ones before the pandemic?
5b. Do you think you can learn everything effectively, not only the theoretical knowledge but also
the experimental skills (that are expected to gain from the hands-on experience?) in science classes

during the pandemic?
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6. Any learning difficulties in your online-based lessons?
Some examples:

- Lack of interactions /.%)) / hands-on activities # }& 7% &)

- Difficult to follow the teacher
- Cannot use tangible resources (e.g., models) to learn

- Lack of online resources to learn

7. Perceptions (made by yourself, related to your learning during the pandemic)
- Any feeling regarding your revision/learning/study progress during the pandemic?
- Anymore observations (except academic performance of students) regarding on your
learning?
- Any individual step-by-step guidance 4 |35 given by teachers via online learning?

- Any comments to your current learning styles 25?

8. Can you list out a total of two to three (positive and negative) adjectives that could
psychologically describe your current learning progress during the COVID-19 pandemic?
- e.g., Fear 24, motivated 45 %) JJ, confident F 15, stressful f5 &K JJ, delighted B0,

=

ambitious /0> )7, aggressive 5, demanding, exhausting, bored etc.

9. What kind of resources you think you need in learning during online learning and online hands-

on experience learning classes, for science subjects?

10a. Do you agree more online-based resources should be created for e-learning purposes in science

subjects?
> If agree, how? (give concrete examples if you have,; some aspects for my analysis will be very

fine as well)
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10b. Any suggestion on the current learning materials / modification or additional items of learning

materials on online laboratories?

Additional question: Fusion of hybrid mode of lessons and Multimedia of learning.

This is the end of the interview. A sincere thank you to your participation.
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Appendix 6: Interview Questions (Preliminary Planned Questions for Teachers)

Interview — Research Aspects & Questions (for Teacher’s)

WYLIE 2 2 Bl — I th & PR KB R B ER B0 B R T e SR S AR, I EAAR e e ik
Ze P LArESE, RS AR A B R ERRTE AL

BEHERAERY S H ) e BRIE A COVID-19 #efg UMY, PNBH R fu AR & ASBE AN iy 117 Pl i

FIBAGR T, ERIFIEESIrE R (BERE) BEH 0 E . TORReEn K A1) — L5 1k
MIEZ

IR 2 BOR KIRRGE,  FAM & BUAEBA G 4 K0T R

1. Personal Information (excluding all specific organizational background and personal sensitive
information)

- Include the following items: Years of teaching experience,

type of school (subsidized/governmental/private institutions) & (EMI/CMI),

teaching subjects, positions (e.g., GM, panel head, STEM subject coordinator etc.),

school district

Thank you for your information.

2a. To your understanding, what are some examples of online hands-on experiences or activities?
2b. To your teaching experience for these 5 years, before and during the pandemic, what are the
differences in frequencies of hosting these hands-on experiences? How?

2c. Any time limitation on the e-laboratories sessions?

2d. Do you have any special school arrangement, policies, or teaching plans on hands-on experience

for both f-t-f classes and online classes?
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3a. Throughout the duration of the pandemic, what are the learning needs of students?

e.g., In terms of time, resources, duration of the class, learning contents/issues
3b. Do you have supportive measures for students in studying  (science subjects)? “What and
how?”
3c. How your teaching pedagogy, teaching plans and curriculum changed due to students’ learning
needs or in the pandemic situation of which online classes are adopted? (Anything added/had been
taken out; teaching aids/skills/pedagogy added)
3d. Did your school buy any kind of software, e-learning kits, virtual laboratories
(simulators/activity-based kit) that are currently using or will be used in the future?
If yes =2 How would you make use of it?

3e. Did you try any kind of virtual labs during the pandemic online?

4a. What do you observe upon the changes of students’ academic results and learning progress
before and during the COVID-19 pandemic?

4b. (Hence, can you list some examples?)

5a. How would you plan assessment tasks for online classrooms, especially for those which are
expected to be a hands-on activity initially?

5b. How would ensure students’ learn everything effectively in a shorter period of time, not only the
theoretical knowledge but also the experimental skills (that are expected to gain from the hands-on

experience?)
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6. Teaching difficulties in your online-based lessons?

Some examples:

- Response rate of students in class

- Difficult in tracking students’ learning progress

- Cannot use tangible resources (e.g., models) to teach - Create what influences?
- Lack of e-resources to teach students

- If there are SEN students, what are your teaching difficulties?

7. Perceptions (of teachers and students, related to teaching during the pandemic)
- Any feeling regarding students’ learning/study progress during the pandemic?
- Anymore observations (except academic performance of students) regarding on your
teaching progress/ students’ learning?
- Any individual step-by-step guidance given to students via online learning?

- Any voices (comments) said by students regarding their learning?

8. Can you list out a total of two to three (positive and negative) adjectives that could

psychologically describe your current teaching progress during the COVID-19 pandemic?

- e.g., Fear, motivated, confident, stressful, delighted, ambitious, aggressive etc.

9. Resource needs of teaching during online teaching and online hands-on experience teaching?
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10a. Do you agree more online-based resources should be created for e-learning purposes in science

subjects? If agree, how? (give concrete examples if you have; some aspects for my analysis will be

very fine as well)
10b. Any suggestion on the current teaching materials / modification of teaching materials on online

laboratories?

Additional question: Fusion of hybrid mode of lessons and Multimedia of learning.

This is the end of the interview. A sincere thank you to your participation.

--THE END OF HONOURS PROJECT REPORT—
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