B HENE
The Education University
of Hong Kong

Honours Project entitled
Views about STEM Education:
A Study of Pre-service & In-service Primary Teacher

in Hong Kong

Summitted by

Chan Hin Yau

Project Supervisor: Dr WAN Zhi Hong



Declaration

I, Chan Hin Yau, declare that this research report represents mt work under the supervision of
Dr WAN Zhi Hong and that it has not been submitted previously for examination to any tertiary

institution.

Chan Hin Yau

14 April 2022



Acknowledgements

Firstly, I would like to express my sincere thanks to my supervisor, Dr WAN Zhi Hong who
provided me with helpful advice and invaluable encouragement throughout the journey of

writing this paper.

Secondly, special thanks is also given to the 18 Hong Kong pre-service and in-service General
Studies teachers who participate in the interviews, which allowed me to gather the up-to-date

information in Hong Kong STEM Education.



Abstract

This study will investigate both pre-service and in-service teachers’ perception and practice
towards STEM education in Hong Kong primary school to find out the challenges might be faced,
and suggestions could be made. The purpose of this research is to help current and future
educator to understand the macro-view of whole Hong Kong and rethink the possible and

suitable methods in teaching STEM.

20 participants will be included in this study by the exponential non-discriminative snowballing

sampling method. Semi-structured interview will be conducted with the participants.
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Section 1. Introduction

1.1 Research Background

In recent years, the development trend in STEM education has been emphasized in Hong Kong
primary schools, especially in the subject of General Studies. In the 2015 STEM Policy Address,
STEM education was first proposed to be promoted in Hong Kong Education and it was further
improved shown in 2016 Policy Address (Education Bureau, 2016). Apart from nurturing
learners’ interest and building up solid knowledge bases in each discipline, the government aims
to enhance learners’ abilities on knowledges and skills integration and application across all
STEM disciplines. Not only students’ creativity, collaboration and problem-solving skills are
nurtured, but also their innovation and entrepreneur spirit, which are required in the 21st
century. Through the promotion of STEM education at schools, it is aimed to cultivate Hong
Kong's versatile talents that equipped with different types of knowledge and skills, leading to
the increasing local competitiveness in global perspective as learners’ motivation and
achievements in STEM areas is vitally important towards the economic health of a country in

long term (Lennon, Moriarty & Zivkovic, 2014).

STEM education are commonly some project-based learnings which give learners chance to
investigate real-world issues and challenges. STEM applications let them make planning, design
and trial-and-error to figure the solution out. Besides, projects in STEM education stimulates
learners to cultivate a thorough understanding of related knowledge and topics, that provides
them a base to have higher quality works. What’s more, it allows leaners to link the classroom
learning with the daily life around them and also the surrounding world (Forrester, 2013). By
integrating all disciplines under STEM education, learners have the chances to involve with the

issues which can trigger their versatile abilities in solving real-life problems.



However, the base of STEM education in Hong Kong built up does not have a long history while
not all teachers are familiar with the teaching mode, even for the teachers who are responsible
for STEM teaching. Different teachers have different understanding, thus leading to different
practice on it. Their perception might be affected by the personal view, own value, the school
policy and whether they have attended any teachers’ training. That not only creates the

difference between teachers, but also large range of learning outcomes for the students.

1.2 Research Objectives

Due to the uncertainties on teachers’ understanding and students’ outcomes towards STEM
education, this study will investigate both teachers’ perception and practice towards STEM
education in Hong Kong primary school. It will discuss both pre-service and in-service teachers’
point of view in order to find out the difference between the teachers with and without STEM
training in the tertiary education, as well as the possible changes in the coming future. It analyzes
the data collected from different schools’ teachers with the aim to develop a better
understanding toward current Hong Kong STEM education environment. The purpose of this
research is to help current and future educator to understand the macro-view of whole Hong

Kong and rethink the possible and suitable methods in teaching STEM.

1.3 Research Questions

1.  What are their understandings of STEM learning?

2. How do they perceive the values of STEM learning?

3. How do they think about integrating cross-disciplinary STEM learning with disciplinary
STEM learning?

4.  What are the challenges they expected?



5.  What are the supports they required?

Section 2. Literature Review

2.1 Definition of Integrated STEM Education

STEM refers to science, technology, engineering, and mathematics respectively, four distinct
fields. These disciplines are interdependence and interrelated. All of these disciplines share
some similar features, which might be the reason why they are combined into STEM. Also,
Sanders (2009) stated that STEM Education has to be connected with the fields of social studies,
arts, and humanities. Thus, STEM education refers to multidiscipline and standard-based in
school education that all teachers use integrated approach to teach and support students’
learning, especially for the science, technology, engineering, and mathematics discipline related
teachers. The discipline-specific content is emphasized on its dynamicity but not in separated
(Merrill, 2009). From the investigation of past research, no specific definition of STEM education
is widely agreed in the perspectives of theoretical and practice (Martin-Paez et al., 2019). The
current consensus reached on the ‘STEM’ usage tends to relate to the sense of integration of the
four disciplines in different methods and levels rather than treat them as independent items
(Honey et al. 2014). Moreover, STEM applications are the learning which are project-based,
giving students opportunities to explore problems surrounding them and deal with the

challenges.

2.2 Importance, Aims and Core Values of STEM Education
STEM education provides learners chance to get planning, designing and figure the solutions out

when facing problems. Learners learn complicated scientific concepts during their engagement



in STEM experiences. What's more, they become skilled at the methods on collaborating with
their partners to resolve issues and achieve the targets set (Nesbitt, 2013). By making use of
technology and engineering combined with mathematics and science in STEM activities, student
turns into an enthusiasm learner with more excitement and confidence towards learning as
these all make school subjects become meaningful and relevant to their life. Also, activities in
STEM education can boost up comprehensive understanding of the issues for the leaners and
hence empower them to work in higher quality. Besides, it let students connect the classroom
learning with daily life and the surrounding world, which makes them gain chances to involve
with meaningful topics related to the real-life and thus trigger their ability in problem-solving

(Barbato, 2013).

In macro view, literature review concluded that integrated STEM education can have the
functions on: 1) keeping viability and competitiveness in the economy globally (Akgunduz,
2016), 2) increasing achievements in STEM areas (Han et al, 2014), 3) raising student
motivation in learning STEM (Nugent el at., 2010), 4) increasing graduation rates and reducing
dropout rates (Havice, 2013) and 5) maintaining scientific innovation (Rincon & George-Jackson,
2014). Study investigated by Han et al. (2014) found that students with low performance
benefited more than high and middle performing students if project-based learning was
integrated into STEM education at schools. Moreover, learners engaged in engineering
disciplines under STEM outperformed in terms of conceptual knowledge, designing ability and

also higher-ordered thinking skills (Fan & Yu, 2015).
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In conclusion, STEM literacy is the forms as human knowledge, inquiry skills and designing, and
the attitude on how STEM cultivate our mindset and attitude on daily issues’, which is the general

aim of STEM education.

2.3 Development and Practice of STEM Education in Other Countries

STEM Education has been developing in different countries. From the findings of Park & Erduran
(2020), it shows that there are varieties in aims, values and practices of STEM Education in the
research and documents in USA, Korea and Taiwan. Yet, there is two common topics were
identified among these three countries. The first one is the general underrepresentation of
mathematics. Three components are rarely addressed in the analyzed document: (1) the specific
goals of mathematics which are different from sciences, (2) the practices mathematics
professionals regularly involve in and (3) the way practices help achieving the goals in science.
Next theme is overemphasized on science-engineering intersection, that leading to the
ignorance of science-specific goals, values and practices in the standards. Compared to the

similarities between science and engineering, their differences were represented less evidently.

In England and Wales, design and technology has been excluded. These components are
frequently marginalized and their potential not realized (Bell, 2016) in spite of the importance
in supporting the development of STEM literacy effectively. As a consequence, design and
technology are not viewed as having equal position of the STEM disciplines of mathematics and
science (Benken and Stevenson, 2014). STEM educational planning and schools’ associated
funding are focused primarily on science and mathematics (Morgan, 2014). As for the teachers,
they usually do not receive any formal STEM training and “self-taught” knowledge of STEM (Bell,

Morrison-Love, Wooff & McLain, 2017).
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2.4 Teachers’ Current Perception of STEM Education in Hong Kong Primary Schools

In the research targeted at Hong Kong teachers, it was found that almost half of the teachers are
not ready for STEM education (Geng, Jong, Chai, 2019). They lack knowledge in STEM
(Cavlazoglu and Stuessy, 2017; Fore et al.,, 2015) and not familiar with the whole processes.
Teachers have multiple concerns about the STEM Reform in Hong Kong, that Information,
Management, and Consequence are peak concern categories. The access of teaching resources
and funding, class and instructional implementation, and teacher training development are
considered as urgent needs from the teachers’ concerns’ perspective. This study also hinted that
the current obstacles in promoting STEM education are the availability of corresponding lesson
designs, the support and resources, the tasks and processes of implementing STEM education,
and teachers’ professional development. The data collected shows that the current perception
of STEM education is in a negative way in terms of knowledge, management and resources.
Teachers are the one who teach students. If teachers do not have confidence in STEM education,
the quality of teaching and the learning achievement for students would definitely be lower,

leading to the unsuccess of STEM education development in Hong Kong primary school.

2.5 Development and Practice of STEM Education in Hong Kong Primary Schools

Currently, STEM education is being promoted as a vitally important step on strengthening
learners’ innovative mindset in Hong Kong (EDB, 2016). The focal point is to improve the
creativity, innovative mindset, problem-solving skills and relevant concepts of the students by
their participation in STEM teaching and learning (Freeman et al. 2014). From the document,
Hong Kong Education Bureau (EDB) aims at enhancing students’ integrated knowledge and
skills by dealing with daily life issues, designing and implementing innovative ideas. At the end,

STEM education nurtures students as a lifelong learner in science and technology discipline
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(EDB, 2016) that helps students face the challenges in 21st century. In macro, STEM educations
bring up talents from different skills levels and area, leading to higher global competitiveness in
Hong Kong. Two curriculum designs are set in Hong Kong STEM education: 1) Science-based
STEM Education 2) Cross-disciplined STEM Education. Through the document, it could be
observed that EDB would like to develop STEM education mainly in the lesson of General Studies.
In the process, students have to make use of the theoretic framework of Designing Cycle. In the
realistic situation, Hong Kong primary school are providing opportunities for students to have
the real-life problems exploration through taking parts in projects and trying to carry out
interdisciplinary learning which connect with different subject disciplines as possible, but it is

still in developing stage.

3. Methodology

3.1 Research Orientation

This research will be analyzed based the investigation on teacher’s perception and practice
towards STEM in Hong Kong. Qualitative research method will be applied in order to obtain in-

depth information and opinion in the area of STEM education.

3.2 Research Method

Interview, a qualitative approach, would be adopted to have detailed exploration on the
perception and practice of Hong Kong teachers in STEM education. 18 teachers, who are in-
service or preservice, were invited to have an interview. The study interviews 10 pre-service
teachers who study General Studies Education (see table 1) and 8 in-service General studies
teachers from different local primary schools (see table 2). The goal of interviewing in-service

and pre-service primary teachers was to understand the difference on personal value of STEM
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education in terms of current support from tertiary education and school and the effect from
teaching experience. It is believed that the value of STEM education would be influenced by the
view of the pre-service teachers in the future. The data collected used to investigate the
possibility of improving the current STEM education. By understanding the concerns and needs
from different stages’ teachers, more data could be analyzed to solve the current problem. Their
participations were voluntary with the clearly understanding of the research purpose and the
data dealing. Due to the difficulty in finding teachers to be interviewed, the exponential non-
discriminative snowballing sampling method was applied in this study so as to collect data to

analyze and draw the conclusive result.

Table 1: Overview of the Background of 10 Pre-service Teachers Participants

Studying Year

Year-5 student 9
Year-3 student 1
Studying Subject

General Studies 10
Chinese 4
Mathematics 3
STEM 3
Computer 1
Visual Art 1
English 1
Counseling 1

Teaching STEM Experience
5 Years 1
4 Years 2
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3 Years 3

2 Years 3
1 Years 1
0 Years 0

Table 2: Overview of the Background of 8 In-service Teachers Participants

Workplace Position

General Studies Panel 3
Mathematics Panel 1
Teachers 4
Teaching Subject

General Studies 8
Mathematics 5
Computer 2
Chinese 4
Visual Art 1
Physical Education 1
Teaching Years

>20 Years 1
15-20 Years 1
10-15 Years 1
5-10 Years 3
<5 Years 2
Major in General Studies During Tertiary Education

Yes 1

No 7



3.3 Data Collection

The in-depth face-to-face interview runs around 20-30 minutes. Interview encourage the
respondents to elaborate their ideas with detailed reasons, express feelings and share their
experiences in Cantonese. 9 major questions are designed for the interview (See Table 3) and

follow-up questions would be raised referring to the participants’ responses.

Table 3: Main Interview Questions

Information Questions:

1 How many years of STEM teaching experiences do you have?

2 How many years of General Studies teaching experiences do you have?

3 What is your workplace position at school?

Key Questions:

1 What is STEM Education to you? How is it important towards students?

2 What are the STEM teachers’ requirements?

3 What are the areas that you value most when teaching STEM in General Studies lesson?
Why?

Are you confident in teaching STEM? Why?

How is STEM education implemented in your school in terms of hardware and software?
How do you organize activity, like cross discipline?

What are the challenges in teaching STEM based on your experience?

Do you think the support from school and government enough in STEM education? Why?

O 0 N O U1 B

How can the current situation be improved?
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3.4 Limitation

Constrained by the limited sample size and sample composition, only few interviewees’ data
from specific schools are collected, which leads to questions on the validity and generalizability
of the study. The result only represents some teachers but not the whole view from pre-service

teachers and in-service teachers participating STEM Education in Hong Kong.

3.5 Data Analysis

Coding, the analysis method, would be used for moving from description to interpretation. In the
process of data analysis, the segments of text data would be broken down into smaller units, and
then the data would be examined, compared, conceptualized, and categorized (Strauss & Corbin,
1990, p. 61). A specific label would be given to a piece of text that contains an idea or a piece of
information. Then the label would be generalized into three categories. The three categories
include: (a) The Nature of STEM Education, (b) Current Implementation Mode and (c) Challenges
in STEM Education. This paper is in accordance with these categories to have finding and

analysis.

The verbatim quotations from participants would only be translated from Cantonese into

English. That ensures the reliability of the data from the idea of the interviewees.
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Section 4: Finding and Analysis

4.1 The Nature of STEM Education

To figure out the difference between the perception of teachers towards STEM Education and

the current implementation mode, the value emphasized in STEM Education and the STEM

teachers’ requirement would be first be discussed.

Table 4: The Nature of STEM Education from the perspective of teachers

Value towards students

Frequency

Problem-solving ability

17

Creativity

p—
N

Application capability

Life-related / Reflection on life

Higher learning motivation / Arousing students’ interest

Subject knowledge

Willingness to try

Collaboration skill

Logical thinking skill

Comprehensive skill

Explore their potential

=N W s U0 O

Critical thinking skill

[y

Teachers' Requirement

Frequency

Subject knowledge

13

Creativity

10

Willingness to learn / try / take challenge / Be open-minded / Not afraid to

make mistakes

8

Pay attention to emerging technology / Be sensitive / Keep enriching ourselves

Nurture students’ ability / Suitable instructional design

Scientific knowledge

Programming knowledge

Problem-solving ability

Patience

Collaboration skill

=N W W W W un
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In the interview as depicted in Table 4, it assesses both General Studies pre-service teacher and
in-service teachers’ perception of the nature of STEM Education in terms of the value towards
emphasized in lesson and the requirement that STEM teachers need. The findings showed that
the most important value in STEM Education are problem-solving skills, creativity, application
capability and life-related / reflection on life. Also, STEM teachers require subject knowledge,

creativity, willingness to learn, try and take challenge and pay attention to emerging technology.

Nearly all interviewees (17 out of 20) agreed that problem-solving skills should be emphasized
in STEM Teaching, which means this element is the key value in STEM Education. The reason

mentioned in the interview are quoted below:

T believe problem-solving skills is the value that students could really apply in real life
scenarios, assisting them to solve the real-life problem. This is the goal of learning.’
-Participant |
1 think STEM Education is used to offer opportunities towards students to find out the
problem existing in real life, and then figure out the solution by applying students’
problem-solving skills and trial and error.’

-Participant G

The high importance of problem-solving skills is due to its closeness towards life, which is even
a life skill. Students are expected to be more conscious to the surrounding living environment
and the world. Thus, it is mentioned that the most ideal STEM learning method is to let students

create their own solution by applying both their creativity and subject knowledge taught in the
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General Studies lesson or other related subjects like Computer lesson and Mathematics lesson.
Some schools mentioned by interviewees will set up scenarios asking students solve the

problems existed.

Creativity is said to be a special element in STEM Education. Compared with the traditional
subjects, students have more space and degree of freedom to create and present their own idea.
In the traditional subject, specific methods are taught to solve problems or students are required
to recite different kinds of knowledge, but in STEM Education students would be provided some
thinking methods, then students could base on these skills to add on their ideas that create a
solution or a product that solves problem. Innovation is frequently used as a process that
creativity could be inferred and developed in current school curriculum. It is also hoped that
students would be competent in the future to create innovation to improve the world quality

and international competitiveness.

‘The knowledge learnt from textbook is limited, also in current education students are
mainly required to recited knowledge but not applying problem-solving skill or their
creativity.’

-Participant F
‘Students are expected to use their creativity to prepare own experiment materials and
have own design.’

-Participant O
‘The problem-solving thinking skills would first be taught, then students would use these

thinking skills as a starting point to create their own solution.’
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-Participant Q

The application ability and life-relatedness are also emphasized by some interviewees. The
findings showed that teachers believe that if the skills learnt in other related subjects or in STEM
Education are not applicable and not related to real life case, the effectiveness of learning would
be low. Also, it is becoming increasingly clear that real-life situations and applying knowledge

by hands-on learning help to promote engagement and motivation (e.g., Kuo 2014).

‘STEM Education must be life-related and provide chance for students to apply their
subject knowledge, so that students could use these skills in the future.’

-Participant G

To cope with the needs in STEM Education, teacher must be competent in subject knowledge as
mentioned by the interviewees (13 out of 20). Due to the nature of STEM Education, it involves
different subject knowledge or skills, like Science, Technology, Mathematics and Engineering.
The findings showed that both pre-service teachers and in-service teachers concern their own
academic background and the related knowledge and skills, this is highly correlated to their self-
efficacy which will be mentioned later in the study. Participants illustrated that STEM teachers
do not have the need to be good at all areas, but they should at least have basic knowledge at all.
Some participants even mentioned that science knowledge and technology skills are essential

elements that teachers required because of the higher proportion in primary curriculum.
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If there is STEM lesson in the future, I am not familiar with science, how can I hold a
project with the students? I could only teach about the part I am familiar. To be a
successful teacher, we need to know the things in STEM and have to be willing to learn
the knowledge in other areas.’

-Participant P
I think teacher should at least have science knowledge as STEM Education involves
more in science, computer and mechanical elements. If the teacher is not familiar with
it, students must not be learnt and understand, and the teacher cannot design a good
STEM lesson for students too.’

-Participant L

The teachers’ requirement is also related to the value emphasized on students. With the hope to
nurture students’ creativity, teacher have to be self-equipped. By having the same characteristics,
students could learn from the thinking skills of the teachers and teachers could give out the
suitable direction for students to make reference. In addition, the creativity of teacher provides
teachers inspiration on planning STEM-related lesson. Teachers have to be open-minded to
accept challenge that might be faced in the teaching and keep on trying new things like emerging
technology due to the changing environment. The technology or teaching areas are unstable and
have fast transition from year to year. Thus, enriching related new knowledge is a must for STEM

teachers.
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‘STEM Education is life-related and close to current technology development. Therefore,
teachers have to update ourselves frequently. Our mindset would also affect students
thinking and degree of freedom.’

-Participant G

4.2 Current Implementation Mode

All the primary schools stated in the interview are implementing STEM Education. This is also
the situation in Hong Kong. The difference between schools is on the implementation level, the
school-based curriculum arrangement and whether training is given to teachers or not. The
training provided is highly correlated to the teachers’ understanding and teaching on STEM
Education, thus affecting how student receive the value of STEM Education. As for the curriculum
arrangement, it could be observed that the degree of importance the school has been valued in

STEM Education and the policy and goal of different schools.

Table 5: Current STEM Education Implementation Mode in Primary Schools

Teachers’ STEM Learning Frequency
Self-learning / Reading online resources 6
Teacher training / STEM workshop 5
Curriculum officer / STEM coordinator integrate the STEM teaching 3
Sharing from teachers / collaborative lesson study 3
EDB training course / seminar 1
Curriculum Arrangement Frequency
General Studies 13
Outsourcing 9
STEM workshop / STEM Day / Project-based Learning 9
Competition 6
Interdisciplinary 5
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Interest class

Afterschool activity / Post-examination activity

Computer lesson

Insufficient degree of implementation / Lack of STEM activities

Independent subject

Mathematics lesson

Parents STEM Experience Day

== (NN W o

Visit and observe

Self-learning or self-reading online STEM resources is mentioned by some of the teachers. Due
to the nature of STEM Education and the academic background or ability of the teachers,
teachers would not be familiar with all the areas including in STEM Education, like Science,
Technology, Engineering and Mathematics. Thus, both pre-service teachers and in-service
teachers have to learn more to enrich themselves. Some interviewees stated that no training is
provided by school, so they have to study by themselves through reading online resources, like

some coding applications and methods.

‘If the STEM activity hold is mainly based on science theory, | would surely be capable
as I am major in General Studies in tertiary study. Yet, if it involves with technology, like
the coding application ‘Scratch’, I am totally unfamiliar with it, I have to learn it by
myself before teaching. Some teachers have the same case with me, they also need to
have self-study before lesson but actually not all teachers are willing to have such
contribution.’

-Participant O
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Some schools would provide teacher training or STEM workshop to related teachers to enhance
their understanding towards current implementation of STEM Education in Hong Kong schools.
These trainings are provided to General Studies teachers or related subject panels to join, but
not for all teachers as mentioned by the interviewees. After those talks, specific teachers would
share to other teachers. The content of the talk includes: the development modes at other
schools and some STEM Education theories. One interviewee stated that her school would hold
the STEM workshop regularly like on Teacher Development Day to let all teachers experience

what STEM is and develop related skills.

‘The talk is mainly discussed some STEM theories. For example: Fluency in creative
thinking theory.’

-Participant F

T have joined some talks but not so many. The talks might be hold by some external
agencies, not all teachers but some teachers can join those talks. Subject panels would
share the information to other teachers when they are back. For me, I have joined the
talks which is about how to develop STEM Education.’

-Participant Q

‘The implementation is well-planned at my school. We emphasized on STEM Education

development, thus have a lot of funding used in equipment and training. We have

regular teacher workshop for teachers, like outsourcing external agency to hold STEM
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Experience Day in Teacher Development Day that develop our colleagues some related

technology skills.’

-Participant R

The method of integrating the STEM curriculum by STEM coordinator or curriculum officer is
also be used at some schools. STEM coordinator is responsible for choosing suitable STEM
competition and then assign other colleagues to be the leading teacher to teacher and help the
students. Furthermore, interviewee illustrated that the specific teacher would be responsible in
collecting and preparing related materials and information, like the teaching method. For some
cases, teachers would have collaborative lesson study that the sharing from teachers can provide
insight and idea for other less-skilled teachers. As for the teachers who are interested in STEM
Education, it is stated that they would join EDB training course or the seminar from professor in

voluntary basis.

‘For our school, if there is a teacher, with liberal arts background, not familiar with the
topic, the responsible teachers would do the research and the collection of information.
Therefore, teachers would have enough teaching materials and information to be
followed. There is not the need to self-imagine the teaching strategies. If the topic is
about problem-solving, the responsible teachers would be the group of problem-solving
while if it is related to General Studies, General Studies Panel would be responsible for
the instructional methods.’

-Participant Q
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General Studies Lesson take the highest proportion in the STEM Education implementation. It is
common that STEM elements would be involved into related topics in General Studies. Most
schools use experiment as the main approach to engage science elements and the process of
problem-solving. Throughout the lesson, some interviewees explained that some elements like
technology and mathematics would also be engaged, yet they are only the role of assistant while
science is still the main theme in this kind of STEM activities. The finding shows that the STEM

activities held in General Studies lesson is mainly led by science.

Our school add in STEM elements in General Studies lesson, our focus is not innovating
a real product but involve STEM elements in the curriculum to stimulate students’
thought. For example, we would add in coding element in General Studies lesson. When
we learn the reaction time of brain, the progress of how brain react to a stimulation, we
would emphasize that writing code is similar to our function of brain. The way we
accept stimulation is like we enter an instruction to the computer, and then the
computer would function the mission. This can link up the relationship between General
Studies and technology.’

-Participant Q

‘We have Water Rocket and Parachute competition in General Studies Lesson.’

-Participant P

‘Our school will hold STEM activity once a year for each grade. We have designed a

STEM Learning Booklet according to the General Studies topic involved in that grade.
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Also, General Studies teachers are responsible to implement. For example, primary five
students have to use the principle of closed circuit to design a product that involves
STEM elements, like vacuum cleaner. Primary six students have to use the principle of
lever to design a product to solve the rubbish collection problem at school.’

-Participant L

Outsourcing is also a common way to give out STEM lesson. Interviewees expressed that their
school invites external agency to teach specific STEM interest class or hold STEM Day at school.
There are mainly two reasons: convenience and higher level of difficulties for top student to
learn. It has been mentioned that current teachers are not capable for ‘high level’ STEM courses,
for instance: coding course like mbot, microbit, lego. Therefore, top students in STEM Education
will be chosen for joining some advanced classes taught by external teachers. One interviewee
indicated that using money to buy service, students can then learn new things. Those top
students would also be chosen to join different kinds of STEM competition. In these competitions,
students are required to innovate, design and create a device to solve the problem assigned in

the task. They are commonly related to the technology like audrino, mircobit.

‘Current STEM Education is focus on technology like mBot and microbit, we, the teacher
really not familiar with them, this is the reason why we need outsourcing.’

-Participant L
‘Our school will choose top students to join the outsourcing advanced class once a week,
like lego and coding.’

-Participant Q & N
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Apart from General Studies Lesson, interviewees stated that STEM workshop, STEM Day and
project-based learning is also a usual way for school to implement STEM Education. These
launching mode usually link with interdisciplinary. Different subjects will cooperate to hold a
one-off project for one grade of students, some schools hold it for a day while some is a week or
a month. As mentioned by the interviewees, General Studies, Computer and Mathematics
teachers would be involved, Visual Arts lesson does not engage in these schools. Students have
to first learn specific topic in different lessons before the STEM Day. Inside the project, students
are required to use different elements taught in corresponding lesson to solve the problem. This

launching mode usually has innovation process involved and need to design a product.

We have interdisciplinary project every single grade. For instance, the construction of
parachute needs to measure (Mathematics), control microbit sensor to count time
(Computer) and trial and error (General Studies). Every academic subject will teach the
essential elements inside project, students could then solve the problem after
integrating and applying the knowledge.

-Participant P

4.3 Challenges in STEM Education

Based on the perception of pre-service and in-service teachers and the current mode in
implementing STEM Education, some challenges in primary school STEM Education existed. In
order to enhance the effectiveness of STEM Education, schools have to deal with these problems.

Three areas (teacher self-efficacy, curriculum and resource) will be discussed below.
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Table 6: Challenges in STEM Education

Teacher Self-efficacy Frequency
Lack of Ability / Academic Background 14
Lack of Experience 5
Lack of Preparation / Nature of STEM 5
Depends on School Level / Policy 3
Curriculum Frequency
Deviation on curriculum goal / No lesson goal 14
Too much intervention from teachers / parents 6
Exam/Test-oriented 6
Competition-oriented 6

No regular lesson / Not systematical / short-term / lack of coordination 4

Not value on STEM Education 3
Cannot / difficult to engage the STEM elements in current lesson 2
Only teach top students / Not every students can learn STEM 2
One-sidedly emphasize on General Studies lesson 1
Resource Frequency
Teaching time 9
STEM talent 8
University Training 8
Teacher Training 7
STEM-related Hardware / Equipment 4

Cost / Funding 2
Example / Guideline 1
Space / Site 1
Application time on funding / planning 1

Teachers is the major and essential resources during the implementation of STEM Education.

The learning result of students depends on how teacher teach. Table 6 first summarizes the

reasons affecting teacher self-efficacy in teaching STEM. The finding shows the major reason is

the lack of ability and academic background. STEM Education has been developing for few years,
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for some schools and teachers are still at the developing stage. Teachers notice that there must
be some elements inside STEM, they are not familiar with or even weak at. Especially for the
current in-service teachers, the interviewees expressed that they did not study related areas or
STEM before. Some interviewees have no idea what STEM Education is when it is first be
implemented. It is found that only two teachers are highly confident in teaching STEM Education,
most of the teachers (12) have moderate confidence just depends on the level they have to taught
and 4 teachers have no confidence. Since they are not confident in teaching STEM, some teachers
choose to outsource the advanced course while some teachers do more research before the

lesson.

‘Our school focus on science and technology in STEM Education, as no teacher knows
engineering related knowledge and skills. I am responsible for leading students in
robotic competition originally, but I chose to outsource to external teacher to teach
them at last. Recently, we had a project on vacuum cleaner, which needs to understand
the basic concept of vacuum cleaner like air pressure. I have to learn by myself. When
the information is too in-depth, I would tell my students that I do not understand too as
I am not with this background. Just learn together with the students.’

-Participant L

1 am not major in this area or study related course. When the school started to
implement STEM Education, I actually do not understand what is happening. Hong
Kong STEM Education is so different from the STEM Education in overseas, thus I have

found for the direction for three years.’
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-Participant Q

In terms of STEM curriculum related problem, teachers (14) revealed that there is deviation on
curriculum goal or even no lesson goal in current Hong Kong primary school. There are serval
cases stated by the interviewees. First, too rely on technology development or innovation. The
finding shows that some schools use different kinds of technology hardware to be the main
equipment in the project, for instance: microbit, mbot, robot etc. Teachers expressed that
student have less opportunities to use their creativity and thinking skills to solve some real-life
problem, but just create some science innovation or using technology. Second, some
interviewees mentioned that their schools are working on STEM Education, but actually they are
just some Computer lesson or General Studies project. The change is only on the name we called.
Thirdly, there is not a goal set at their school. One interviewee stated that teachers only aim at

finishing the STEM booklet, there is not a clear result or goal required to be achieved.

‘General Studies teachers are required to do the debriefing with students after the
project, like the difficulties met and how they solve the problem. Yet, there will not be
any result or achievement need students shown at the end of the project. Completing
the STEM booklet is equal to the completion of a STEM course. Especially for the senior
students, they are just kept on playing mbot but not giving chance for students to think
more.’

-Participant N
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Aside from the unclear goal of STEM Education, this finding shows that there is too much
intervention from teachers or parents (6) during a STEM project. It is common that students
have to create different innovation as a final product in the activity. Yet, due to the limited time
in the lesson or the design of the competition, the products made by the students usually have
the involvement from external help. As mentioned by the interviewees, some ideas are created
and designed by the teachers. When the work is brought back to home, parents would help them
to finish or do some corrections. Thus, at last only part of the product is finished by the students.
Furthermore, the launching mode in Hong Kong Education system is too exam/test-oriented (6)
or competition-oriented (6). Some interviewees expressed that the skills used in STEM project
have to be test and count as a mark in the transcript. They required students to recite the skills
or knowledge in the project, and then produce the same or similar task in the examination. Also,
some schools focus on joining STEM competition, which is not match with the significance of
learning STEM. The interviewees expressed that school would like to use it as a proof on their

school development on STEM Education.

‘Hong Kong Education system emphasizes on students’ result, but actually the skills
valued in STEM is difficult to be assessed or do not have the essentiality to be assessed,
for example: problem-soling skills and creativity. [ have heard that some schools need
to have examination on STEM, like using Scratch to finish a task which has been done
in the lesson already. This is nonsense.’

-Participant K
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‘Not only my school, but many cases in Hong Kong, do not engage STEM into the
curriculum for real. Most of the goal is to join and win the competitions. I have led some
STEM competitions. I have found that the people joining the competition is the teachers
but not the students. Teachers create and introduce the idea to the students and the
students present the product. It is not a good direction that students just copy the
thought from teachers. Also, the course and competition become more difficult
compared to the past. For example: primary six students have to use Arduino to make a
refrigerator. The focus on STEM Education is totally wrong.’

-Participant N

As for the resources used in STEM Education, the main concerns are lack of teaching time (9)
and lack of STEM talent (8). In Hong Kong, the lesson schedule is tight due to the content of
curriculum. There is less time could be used as STEM project. School would prefer to use the
time to finish the original curriculum in different subjects. The limit teaching time leads to serval
problems which are (1) no regular STEM lesson can be launched, (2) students have less
autonomy to finish their own project, (3) increase the amount of intervention from teachers and
parents and (4) increase the workload of teachers. The interviewees also illustrated that there
is shortage of STEM talent at their school. Teachers who are not STEM background are confused
in implementing STEM activities owing to their low understanding, leading to higher pressure
and unwilling to do the implementation. The reasons behind are because of the job recruitment
and lack of university training (8) and teacher training (7). Some schools require the teachers
without related background to teach STEM while not recruit enough STEM new teachers. In-

service teachers stated that although EDB and the school hope to promote STEM Education, but
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there is notrelated training for teachers to join. One in-service teacher stated that should recruit
the fresh graduate from General Studies major as they have more sense and knowledge in STEM
Education. Yet, the pre-service teachers who are major in General Studies mentioned that the
university training is not enough or is only based theory. Some pre-service teachers expressed
that they learnt the STEM knowledge and skills from other courses, like STEM minor, and part-

time/internship.

‘School would not provide training for teachers due to the budget. They would rather
choose to use the budget to update equipment and hardware.’

-Participant P
‘The problem is existed in ‘people’. Not every colleague knows STEM, this would only
lead to waste of resources. For example, our school has mBot and micro:bit, but some
colleagues are totally unfamiliar with these tools, how can they apply them into the
STEM curriculum? Also, the number of General Studies background is low at our school,
this is the reason why it is difficult to launch successfully.’

-Participant L
1think the university training provided is offer us chances to try different tools, instead
of putting into practice. Most of time we, the students, need to gain teaching experience
from parttime. As for the STEM minor [ am studying, this course aims at learning
thinking skills and trial on most updated technology. The programme in university
seldom teaches us how to apply this hardware to teach STEM.’

-Participant H
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Section 5: Discussion

Since there is insufficient research on the success and failure of implementing STEM Education
in Hong Kong primary school, this paper highlights some advantages, and focus on the challenges
and improvements could be made for current situation. Discussion will be start with (1)
comparison with other countries and followed by the analyze of the teachers’ perception reveals

the needs in certain areas: (2) curriculum, (3) assessment, (4) resources and (5) culture.

5.1 Comparison on STEM Education with other countries

To start with, the curriculum in Hong Kong is consisting of the components in STEM Education
more evenly than USA, Korea and Taiwan. It has been illustrated that mathematics in STEM
education are not emphasized while the differences between science and engineering are rarely
represented (Park & Erduran, 2020). In Hong Kong by analyzing the data collected and the
literature review, every component inside STEM Education could be observed that school are
trying to involve all in a project-based learning but with different proportion and sometimes just
focus on technology or science only in specific discipline. Secondly, Hong Kong has been focused
more on technology discipline and not only represent the similarity between science and
engineering. In England and Wales, design and technology has been neglected (Bell, 2016),
which leads to limited funding and resources are given on these two components (Morgan,
2014). Technology in Hong Kong like coding has been observed that they are one of important
elements school working on. Yet, as same as England and Wales, the components in design like
art are not involved much in most of Hong Kong schools. As for the funding and resources, the
interviewees in Hong Kong have expressed that government has offered a funding for them

which would not be limited by the activities designed or the aims set by the school, in this
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perspective it is better than other countries by having enough funding. Overall, not only the
teachers in Hong Kong, but in most of the countries (Bell, Morrison-Love, Wooff & McLain, 2017)

usually do not receive formal training but they have to study STEM by self-learning.

5.2 Curriculum: Interdisciplinary / project-based / clear goal and planning

Interdisciplinary should be taken into practice in STEM Education. Serval situations existed in
Hong Kong primary school have been collected from this research. It shows that the
responsibility of implementing STEM education has been highly focus on certain subject
teachers, especially for General Studies. Honey et al. (2014) stated that STEM Education is the
integration of the four disciplines rather than treat them as independent items, nevertheless,
some of Hong Kong primary schools are implementing like the latter one. To deal with the
pressure and effective on division of labor, interdisciplinary has been highly suggested by the
interviewees. The nature of STEM Education includes the high coverage of knowledge and skills
from different areas. By having interdisciplinary cooperation, every colleague can contribution
the things they are good at and familiar with. Computer teachers can handle the part of
technology concept and hardware while General Studies teachers can be responsible in science
theory. It is a practice that making the knowledge exchange between teachers, which provides
more insight into the STEM project created. The resource and time used would be saved.
Increasing the involvement of different subjects can enhance the students’ exposure and
application towards subject knowledge and skills, that is the goal of STEM Education. To
implement the plan mentioned above, a position of STEM panel should be set up to integrate the

current school-based curriculum and cooperate the contribution could be made or learnt in
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different subjects. By having the collaboration between teachers, the effectiveness, coverage and

wideness would have a great difference.

Project-based learning is the ideal mode in the launching of STEM Education. It has been
mentioned that STEM should not be an individual subject in primary school as it involves the
knowledge that primary school students are not capable to learn, for instance: engineering. The
mode of project-based learning provides chance for students to have self-directed learning and
more learning autonomy based on the topic provided by the teachers. By connecting the
classroom learning with daily life and the surrounding world, students gain chances to involve
with topics related to the real-life and thus trigger their ability in problem-solving (Barbato,
2013). The setting allows students first have observation about the surrounding and society.
After self-figuring out the problem, the learning motivation would thus be enhanced and student
would understand the relationship between the project learning and life situation. The subject

knowledge learnt, the ability in application and problem-solving can then be practiced.

Clear goal and all-rounded planning should be set up before implementation. A clear objective
can allow teachers to understand what they should achieve and what should be done. Teachers
become skilled at the methods after achievements on the targets set and the collaboration with
their partners to resolve issues (Nesbitt, 2013). The goal should not just be created according to
the achievement of competition. Or else, the situation on deviation of STEM Education goal
would still be existed. All members inside the school should understand the significance of STEM
Education is on the ability of problem-solving and the relationship with life event. Then the

curriculum would not be lean to technology or competition based.
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5.3 Assessment: no assessment or assessment on skills only

Assessment has been used for measure students’ understanding and achievements, which could
assist teacher to adjust their teaching methods and level (Bransford, ].D.; Brown, A.L.; Cocking,
R.R, 2000). Yet, in STEM Education, the interviewees expressed that no assessment should be
included or only the skills in problem-solving, creativity and thinking skills should be assessed.
STEM education is being promoted as a vitally important step on strengthening learners’
innovative mindset in Hong Kong (EDB, 2016). STEM Education should give more space and
autonomy to students, there should not be many limitations that reduce the opportunities one
students’ thinking and trial and error, or else it would violate the meaning of STEM Education.
The result tested cannot directly show the ability of students due to the standard set. Oppositely,
the result might affect students’ motivation and pressure in learning STEM. It is believed that
students learn according to their interest without assessment would have a better performance.

When there is standard set, the materials and ideas would limit the creativity of the students.

5.4.1 Resource: Knowledge Enhancement by training

Teacher training and university training should be provided in long-term and not theoretically.
Both pre-service and in-service concern the related training provided is practical or not. No
matter the training included in university or at primary school, it has been mentioned that they
are usually some theories (e.g., thinking skills) or some trials on STEM equipment (e.g.,
micro:bit). During the training on teachers’ technology usage, not only ICT integration has been
investigated, but also pedagogical issues, ways to measure and improve teachers’ ICT integration
proficiency (Hsu, 2017). What teachers need are the methods to apply these theories into real

teaching practice and some real situations happened in STEM teaching. The training could be
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about the application of some STEM hardware in specific topics and give teaching experience to
the participants. This direction could give more insights to the educators. University training has
been highlighted by some in-service teachers as the fresh graduate could bring in new
technology and teaching strategies learnt from university programme, that creates difference in

a existing school curriculum.

5.4.2 Resource: Sharing information / lesson examples / teaching materials

Apart from the STEM training, the interviewees stated that new information, lesson examples
and teaching materials in STEM could be provided to the teachers, especially some overseas
teaching examples. Currently, teachers in Hong Kong have pressure in being creative to design
different STEM activities. At the same time, other countries have already had lots of success
products and examples (Struyf, De Loof, H., Boeve-de Pauw, J., & Van Petegem, P., 2019). By
having updated and diversified actual STEM teaching cases, teachers could take reference,
modify and reform into a better version. This could lead to decrease in stress level and providing
more insights for Hong Kong teachers. Not only the activities design could become better for
students but also the teaching methods. The interviewees expressed that all they need is the
actual learning content insight but not what STEM elements should be included inside a
document. Providing some platforms and examples in different schools create a better sharing

phenomenon in Hong Kong STEM culture.
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5.5 Culture: Sharing culture

To further create a supporting environment in Hong Kong primary schools, sharing culture
should be set up. Connection is not just as a collaborative form of making, but also sharing ideas
and methods within a common domain of practice or what has been called a community of
practice (Wenger, 1998). A position should be built up as integrating STEM Education at a school.
They are responsible to give helps to related colleagues or collect updated information for
teachers to refer to. More collaboration should be promoted between teachers, like sharing the
information and ideas they have got, leading to a clear direction in STEM Education
implementation and reduction in teachers’ misunderstanding towards STEM. The effectiveness

and implementing pace could thus be stable and got improvements.

Section 6: Conclusion

This research has been worked on the teachers’ perception of current STEM Education in Hong
Kong, analyzed the challenges have been faced and suggested the methods of improvements.
Based on this study, further research could be done on the investigation of assessment of STEM
Education. This might contribute to a more favorable STEM learning environment in Hong Kong

schools in the future.
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Appendix 1: Transcript of Participant A (Pre-service Teacher)
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Appendix 2: Transcript of Participant B (Pre-service Teacher)
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Appendix 3: Transcript of Participant C (Pre-service Teacher)
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Appendix 4: Transcript of Participant D (Pre-service Teacher)
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Appendix 5: Transcript of Participant E (Pre-service Teacher)

i E MR
EERHE © SR » B STEM BERI30
HUBAGH ¢ 2 4 STEM 4658 B - NGB

SHME © ZPZSTEMAYLLEs ?

e L EEER WA RS B GEE /M ARG R A B R ORGSR -
B REERSTEMAYITE « FRE/EZ AN EYIRES - MRERE HETER - RIVAH
$%Robotic STEMzRFEIScratch Jr. » £ FE SR -

SHfIE  STEMEHTE ? 24 2
DY W E B IR SNIEAIE o B STEMATSBISERIR A dre
B B BT A R

S HESTEMZET B IR 2

ZahE B EAREAE - HIOZAIE o EXHSTEMEAT R RRIRIEE » RS ENE
B> BADERT A E DT AR SRR > AiEE DA S B2 R - T E RV SN g s AR A
RESHEHIAYERE - B4 HEBERZIM AR AIE -

Shf#E ¢ ek HYSTEM B (T TEF s 7
ZEE  REERET] o AP R HEITSTEMBUERRF RS H AR EZE - B E R B HEER - (4
FAGEREYIRA AT > SRR EEE AR > AT -

S ¢ SR E A ?
ZEE R EAEE - —DEANAE30M[EEL - RIS - TRAERAE 0 B A R san - R
B CHAIFERENRN -

S B0 7
Zah#E R EEl A E CERIEERtE D EERER G REESTEM -

SfEE - BB EE

ZEE BRI E o MAESUBBE AWM - (HIETE BRI - B FR ARSI
BRI B Z - BT AR - AL R ATA D B AE R PE A - (It
TV e G EECRAERRE IS8 15

56



S - RS e HS ?

ZahE B EHHYERE R STEMESI—ft - 1 U A ERES - NI RAESEE C2 IR FErYET
SR ERIESAER - ISTEMB S HRMET » LU F SR ERE B A R RV R - B0 -
HEE  BRE FAVAIE R - B e LA A - MENESTEMEE S
W AR TS SO R (115758 ASTEM - (PR ZHEI T A [FHprojectMI ZH 5 # 25 TE - &
IRNEERE — LRV > ffl4Imakeymakey

SfE - REFEG TSR ?

ZEhE L BB Z HETSTEMAERIE S - RIS REGFIEE GRS > fla—2]
—Aléﬁ o

SfE - HEIRAARSTEMBRA B Z o ?
2EE A AGEIEMTPUMERRE rT UEEEER] - T2 8d% T BEER B ERMEEH
EETATRERREZ 5 fln © A #ELASCAMPER -

SiEE - ERERE SRR U TSTEME 2

i DS SR S URAFRY o AT DGREE N A RS2 R RERZSRSTEME S - A2 HiE
R o S9N PR B ENIEREN - P SREBIIEERIR L - &8 R TARITER - fla
BERHDRE - BRHEN SRR e WA EE R R AR -

i - ERCERE TSTEM?

ZEiE L RIVEEEA G Other Learning Experiencel B SRYRSTEMARAR - — R HIGH 4 -
B4 A S EEH - TERERY B APk A 2R A - BATA S PB4 - BIE RS NE
FANEERT > EEBFEREN: - WA S RRAREE > IR EAR ©

IR ¢ BRI 7
% | BRCE RS EISTEM Room » BV RS FHEN - EASESABINEEY - /1
BRI, » S R IR S -

S - AR BRI A e A ?
ZEE e - BE AR (BRI - SN EEE SRS EIR A STEME (e F
{Tat#] -

SEE BT FHETSTEMA B ERIE A RETI A e HIFIRENS ?

57



ZahE PSR SRS ARSI IRA R o B &N RRET T e i S pl R -

Sl B ESTEMEUES AT S 2

Tt IFRAE R EG T IS ST « B E — (B A STEM 55
FELIGTE - IR LA ER SR AN - BRAS ERRARE - BTG - WREH
R VBRI » B — A E MR T + S0 - S SR R R — e
[ R - PRILERAERE(T STEM I A1/ 28 IR AMI5R 24 STEM (A E I s
o

58



Appendix 6: Transcript of Participant F (Pre-service Teacher)
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Appendix 7: Transcript of Participant G (Pre-service Teacher)
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Appendix 8: Transcript of Participant H (Pre-service Teacher)
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Appendix 9: Transcript of Participant I (Pre-service Teacher)
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Appendix 10: Transcript of Participant ] (Pre-service Teacher)
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Appendix 11: Transcript of Participant K (In-service Teacher)
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Appendix 12: Transcript of Participant L (In-service Teacher)

Tt L R
FESRIEL 1748 - 7 4R - B0 - oo BB (s
BRI ¢ HHRRIER

S HEFTSTEMAYRE S ?

ZEE  AERAMHY NG > —ZE NSRBI — X STEMAY G ) » (T IZSTEMHAY H AT -

BEHEE—E - WRESM—EEANETER > FrAIMTE RIS ERHY E SR =5
sT R EARHISTEME 241 - AR Fra A1t S EHISTEMARIEL « #ibt > NIt — 2 ST
AHLSTEM » S5HNRAFYINEAE € HIR A 2 STEM Day - /B2 AEAESTEM P VIR © FefFI/RErf
SRR AR R B R - PISIRIER/ NRIGE - JA SRS TEMHAYERER DT » SR —SLirl]HY
BERSIYNEHIELE - BN EZ8REISTEMELE -

SR ¢ CAEHERRAERE 5] 7
S ST SRR RIS « TR BTRI TR A - DR A DL
EEZEE T

iR © STEMBETR 17 2
% 1 STEMF —E RIS - SR & MR IR R S — 5 > AR SR - F5i
FTSTEMEE 14 8— - i R EISTEME T RO # 3F - (L EL B STEMS BT e ) — i
AT - PR R BT RIS > FTLATREE B STEMAE RS AR — (MBI TLAVERER - T
FE SRS <

S PSR Y JEILERE ? AT HETT R AR ?

T T ETR RIS ER - N HETSTEMES Y - ATl VRIS > SHAEHISTEME S 7R %
TEfS N > fIAImBot 7 K KR HAEN - S A e B R M E I TSTEMA B /Y A2
EEER T - AEFE - ABEHESTEMNET. » LhisiE—F o EER 250
#7 » FEE—HESE A RERE) © BRIFERLI A WAL - FRILE RS TR E e I -
HUEFHIS LR - S BB LMSTEM » (HE I MERE R i LT -

ZH © Project-based?

Ty | R BIERProject-based A 5 FH » [ B TSTEME B RS — (BRI » B —
{EEERE - BRI (ERTE - B PR A e s it AERE O A BR8]
R > B L ESTEME i -

76



SR ¢ (TSR
TihE  BAASARERAE IR RIS R - TGRS - IR S
TR » TR (A ASTEMERFRAA S -

S R AYSTEM?

2EiE - GIRBERIENREITE - s A RIRYSTEMERAE - BIUI{E LAFREE T & ) AUER
#E o BIFAEERE M4 F A& B R A 5%s T —ESTEM T ZAYE & - {5200k EE
T o NEDIEEEIR I - P e B2 A F AR R A Y A B A i e D IR R
B E 2P S AR R T Ea i A st — @R A e fla g & L1
hrik - R fEkE o

Mt FAREGURE ?
S e G TR P HETSTEME BN 773 - STEMEE VBN B LA R - S
FFSTEMBS A% B EL - SFHE(THRISTEMIT ZRCERRIZS - BhEHE AR -

S+ BRI 2

ZEiE L BUNARGEIERHETSTEME S - W2 240y - [HREERTE - BEA - 72
F—rEEHH - EEMRE S REER - fIA1E2R A mBot » microbit » {H[ESEFRA A U
EMETE - CEREHFISTEMERIZ 2 HIE ?

iR SRR L
T HETEE ) AESE— X - SRR B PR R S P E A
FRREEETH -

SiEE ¢ BB T HER IS ?
Zahi ¢ W o SETSTEME B IRACEIGRE] - (HERERE 085k - IPIESERCE SR a8/ Vi
[ — SR A TUE - (RE g S EIRES > FRMNCARSMER FHELT -

A - AP R E IS TEM?

ale L JRA o STEM X EPresentation A S EAM— )i - RAEFTR—HARE - A
L Ry RN B FE AR AR STEMATI A o (1405 1% — (1SR VO 5 3R Rk
STEMEJRE -

SiEE  fE5 ARG ?

77



e AN o (HETTRIRGERIRNZ A ESTEMEE HYERH - $T_ERDAEMEIRLTE
5[ HI AR -

A B RS 7

e A WRIRMERERESREEAS AT R > 2R E 2AE N
o JREGFEREGR - A LENREE - Mg RRS ERRSTEMEE L - R
FHERE - AR BEER -

R R ?
SaE SRR AR BT - (e ES AR R - SR EE S
BRI R AR £ SR ATASTEMIY TR « BERHEHE » TR A
APEEIE - R — RS R AR - R A R TR B — e
fEFHSTEM » 2R - fidll ~ PSR @R % -

S EAREN A BARRAGHETSTEMIG U A RE A #E25 ?

Zahid - B BRI ERMIIBEA Eproject-based « ZEISEFAME BRI FE - A2
REZENEMR TN - ASTEMEE - {EMEHEG /] - HHRBIF I HEEERESER - A
HEGTES  MEREEFCEAREE > IR T E SRR AR =ZHAE i
£ -

SfEE © EE A G R ENE - M EEER N B ?

ZahE ¥ HESTEMAYH fh— (i A T 2R E M - R ARVEUEEE 80y > S8 RSTEM
HEFPFEEN - WMEEG TRA —(ErTE > FERAPGRAMNE - BREZRERS
BRI A — (i S 3R AR EE Ry & STEM -

hf#E - EREIMAGE T HAMRREES ?

2ahE CH o WRHRAESTEMAY TR (REmBot » microbitH R R - MIEFIZEIEATAHE - Frll
HAVFREIM - AREFESEREHEING HITEE » FIOEITFEA A microbitXRE » &
EEARIURE SR - S AT E SRR BN 2R ERR - NIt 2GS SR ROAe
NER 58 e s S -

SHE BRI TSTEMB B A S K TR TR 2

ZEE  IREVERE T B EE Y Science A1 Technology - il Engineering J7 IR A G5 EAlENE - 4
REFREFR AN A GILLES AN T 48 A ZE% - BRI E B A ¢ A RS I4 2T
SMOGHBEHAT » NEHETSTEMEE @ IRARUIERE -

78



SifE  IRSEEEIEHE ?
e HRERKHTEY  BRREASKANCA NV EECAHSTEMAYTE » Fild
Technology J7 1l » B¢A i " fET51#] -

SfEE e TR TR 7

2EhE  BEEE T A R BOEHMEAT EHESTEMAE - (B2 (@2
BB REZDGRE - KEH A EcopyLFIVINE > REGE IR0 - FRAAY]
HEPESE -

S ¢ RSB ?
D WA EEHEM - USRI G -

FifEE AR ?

ZEE P T B A U R - R R SRR A - IR EERRAY SRUBRRTRE IR
HE  EEEARANEEE CEAHE > A EEA i FERmER - g R g 5
AR BEIEAAE > RAEEEMNT S > BENES R LT - RIEAHTTRA . A

GRIEFHSE -

79



Appendix 13: Transcript of Participant M (In-service Teacher)
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Appendix 14: Transcript of Participant N (In-service Teacher)
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Appendix 15: Transcript of Participant O (In-service Teacher)
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Appendix 16: Transcript of Participant P (In-service Teacher)
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Appendix 17: Transcript of Participant Q (In-service Teacher)
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Appendix 18: Transcript of Participant R (In-service Teacher)
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