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The Importance of Using the EduVenture VR Virtual Reality Platform in
Learning and Teaching over the COVID-19 Pandemic
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Abstract: Hong Kong SAR government has tightened social distancing measures amidst the 5th wave of the COVID-19
pandemic to ensure all the policies are in line with the centralized command of “Stem the spread of the virus within the
city and beyond”. Schools must, therefore, continue with the practice of online teaching. It has long been a common
consensus among teaching professionals that students should have an opportunity to apply their knowledge in analysing
and solving real-world problems. Hence, many local schools in Hong Kong have been practicing “Life-wide Learning
Day” at least once per academic year as to offer experiential learning opportunities to students to link what they have
learnt from books to daily life. Due to the restriction measures, educators must find alternatives to ensure experiential
learning can be continued despite the pandemic. In this paper, EduVenture VR system developed by the Centre for

Learning Sciences and Technologies will be introduced.

Keywords: Virtual reality, Interactive learning, Experiential learning, Self-directed learning, Investigative studies
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Efficient Use of Information Technology: Integrating Elements of Gifted
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Abstract: The development of Information Technology has caused many obvious changes in different aspects in the
field of education over the past 10 years. The aspects include teaching strategies of educators, students’ learning
experience, curriculum planning and mapping, implementation of teaching and learning activities for different
subjects and ways of assessing students’ performance and learning outcomes. Information Technology plays a role in
educational context, with its integration with up-to-date technological advances. With appropriate combination of
Information Technology and pedagogies, limitation of time and space can be eliminated while teacher-student
interaction can be facilitated. Moreover, students’ interest towards learning can be aroused. It is clear that
technological tools are not enough to energize students’ learning in language, while the crux lies on how to further

integrate pedagogies with Information Technology so as to enhance students’ generic skills.

Keywords: E-learning, Chinese Language, Teaching and Learning Strategies, Gifted Education, Generic Skills
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Developing Students’ Self-directed Learning & Knowledge Management Skills
through E-learning Platforms: A Case Sharing in Chinese Language
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Abstract: “Self-directed learning” associated with educational psychology has been widely discussed over the past 10
years. Scholars specializing in educational fields from different countries have proposed various theories about
“learning motivation” and “learning efficacy”. Self-directed learning as an ongoing process involves interaction
among different stakeholders while it does not only require learners’ commitment, but also teachers’ guidance, so that
learners can learn “how to learn”. This article aims to explore impacts of e-learning platforms on leaners’ experience,
with regards to my personal lesson practice and routines. It is hoped that some insights can be shed to help teachers

reflect how to develop students with their self-directed leaning and knowledge management skills with technology.

Keywords: E-learning, Self-directed learning, Knowledge Management, Chinese Language, Learning Motivation
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Hong Kong Joint Primary School Collaborative Project on Artificial Intelligence
Skills and Literacy and Social Intelligence Applications:
A Value Clarification Approach Design-Based - Exploring the Relationship
between Information Literacy Skills and Learning Abilities of Primary School
Students
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Abstract: How to equip students with Information Literacy in the online world is an urgent task for the development of
technology education. Based on STEM education, some leading schools have even carried out artificial intelligence
teaching. However, the development of information literacy in technology education still needs to be optimized.
Especially during the epidemic, students are engaged in blended learning in the online world. In view of the moral
issues (such as artificial intelligence), the cultivation of students' literacy cannot be ignored. This article shares how the
HKSKH Bishop Hall Secondary School, launched the "Primary School Joint-School Artificial Intelligence Skills and
Literacy and Social Intelligence Application Collaboration Project” in this school year, aiming at the literacy teaching,
the value clarification method is used as the teaching strategy, The paper will also explore the relationship between
information literacy and learning ability of senior primary students.

Keywords : Information Literacy, Value Clarification
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STEM Linked Positive Education Program
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Abstract: In recent years, the whole world has realized the importance of STEM education and positive education, and
it has become a new global education trend. After several years, our school teachers have found that the concepts and
purposes of positive education and STEM education are similar. Therefore, this essay aims to share with our school
experiences on how to integrate STEM and positive education and bring positive education and STEM education to
students in a more comprehensive way through art or social contact activities.

Keywords: STEM education, Positive education, Art, Social contact
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Implementation of “BYOD” on E-learning in Technology Education

Hoi Ki, LAM
Maryknoll Convent School (Secondary Section)

* sandy.lam@mecs.edu.hk

Abstract: "Bring Your Own Device" (BYOD) policy are implemented in Secondary Schools in Hong Kong to allow
students to bring their own mobile computer devices to schools for learning activities. This paper demonstrates a case
study of implementation of BYOD on e-learning in Information and Communication Technology lessons by using 21st
century learning methodology.

Keywords: e-learning platform, BYOD, 21st century learning methodology
1. Introduction

Bring your own device (BYOD) policy means numbers of regulation adopted by schools which allow
students-owned mobile devices (Otti, 2018). E-learning means the use of educational technology, electronic media and
information and communication technologies in education and three factors for success of e-learning include
personalization, interactivity and engagement (Sri & Krishna, 2014). WiFi campus has been established for all schools
to facilitate e-learning by using mobile computer devices. BYOD policy is therefore implemented to let learning
become more personalized and mobile. The skill of Information Technology are used to enhance the effectiveness of
learning and teaching, classroom interaction and students’ ability in self-directed learning, problem-solving and

collaboration.
2. Benefit and limitation of implementing BYOD policy

As BYOD policy facilitates use of special personalizing functions, it can increases student engagement learning
(Bass & Haghighi Movahed,2018) and has positive effect on students’ academic achievement (Safar, 2018). From
organization point of view, potential organizational cost in IT can be reduced (Lance & Schweigert, 2013). However, on
the other hand, discipline problems may be associated with the use of mobile devices at school and a lot of concerns

such as security issues, use of MDM and training for staff have to be considered (Lance & Schweigert, 2013).
3. The need of studies

In the past, focuses of researches were either on BYOD policy or IT infrastructure in universities and organizations.
Focuses are seldom put on secondary education level in e-learning about 21st century learning methodology. This
paper evaluates the effect of implementation of BYOD policy in e-learning in senior form Information and

Communication Technology Subject by using 21st century learning methodology.
4. Participants and form of BYOD

Participants include twelve S4 students who study information and communication technology. This case study
lasts for 6 months from 1st Oct 2021 to 2nd March 2022. Students are allowed to bring their own device to have lessons
without limitation on the models and types of mobile device they choose. Microsoft Teams is selected as the e-learning

platforms as its accessibility is high and can be easily installed in all kinds of mobile device under BYOD policy.
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5. Learning Activities and 21st century learning methodology

21st-century learning focuses on teaching students to become critical thinkers, innovators, effective communicators,

collaborators and self-directed learners (Canez, 2018). They are called 4Cs.
5.1. Critical Thinking

Students must then apply their new knowledge in new contexts to make connections across multiple disciplines.
When students apply knowledge in new contexts, critical thinking skill can be practiced. In this study, students learn
new concepts by studying preview materials posted in Class Notebook in Teams before each lesson by using their own
devices. We can test if critical thinking skill can be developed progressively through answering questions and doing

questions in different level by teachers.
5.2 Collaboration

Collaboration means students work with others, share the responsibility, and make substantive decisions together.
In this study, students create and demonstrate group works and individual work with classmates by using Collaboration

Space area of Class Notebook in Teams with their own devices.
5.3. Creativity

By working with real-world problems without a previously learned solution, students can create a new method to
practice problem solving skill. In this study, students use Class Notebook function in Teams to solve and share problem

solving skill in Technology lessons progressively with their own devices.
5.4. Communication

Students craft or express their ideas for a specific audience. In this study, students use Class Notebook, Chat and

Assignment functions in Teams to facilitate communication between students and teachers in Technology lessons.

6. How BYOD and E-learning facilitate 4Cs

In Microsoft Teams, functions including Class Notebook and e-assignment are used in normal lessons under
BYOD policy. Teachers can share learning goals with students during the lessons through giving feedbacks on
submitted work or return the work to students. As there is a collaboration space in Class notebook, students can share
ideas with each others to make improvement. In e-assignments, teachers can share learning goals and success criteria

with students by using a rubric.
7. Questionnaires

This study employs a quantitative method to investigate the quantifiable data and perform mathematical
techniques.

For questions number 1 to 8, participants are asked to give level of agreement from 1 to 5 ( 1 means strongly
disagree, and 5 means strongly agree). For questions number 9 and 10, they are open questions to students. Table 1

shows the contents of the questionnaire.
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Table 1
No Section A: Effect of implementation of BYOD on e-learning
1 Implementation of BYOD on e-learning can help to increase personalization of learning.
2 Implementation of BYOD on e-learning can help to increase interactivity in Technology lessons.
3 Implementation of BYOD on e-learning can help to increase engagement in Technology lessons.
No Section B: Effect of implementation of BYOD with e-learning platform on 4Cs

4 BYOD with the use of Microsoft Teams as an e-learning platform can help me to apply knowledge and

enhance my critical thinking skill in Technology lesson.

5 BYOD with the use of Collaboration Space of Class Notebook in Teams can facilitates sharing among

classmates and collaboration work.

6 BYOD with the use of Class Notebook function in Teams can facilitates me to learn problem solving skill in

Technology lessons.

7 BYOD with the use of Class Notebook, Chat and Assignment functions in Teams can facilitates

communication between students and teachers in Technology lessons.

No Section C — Overall Comments

8 Overall, implementation of BYOD and use of Microsoft Teams as an online learning platform are useful

and effective for me to learn in Technology class.

9 Overall, please state any comments about implementation of BYOD

10 Overall, please state any comments about use of Microsoft Teams as an e-learning tool

8. Findings

8.1. Analysis of effect of implementation of BYOD on e-learning:

In Table 2, the mean scores of questions 1 to 3 are relatively high. It means that Effect of implementation of BYOD
on e-learning is successfully to increase personalization of learning, interactivity and engagement in Technology lessons.

Table 2 shows the mean score of questions number 1 to 3.

Table 2 Table 3
Question Mean of scores Question Mean of scores
1 43 4 34
2 42 5 38
3 39 6 33
7 38

8.2. Analysis of effect of implementation of BYOD with e-learning platform on 4Cs:

In Table 3, the mean scores of questions 4 to 7 are all above average. It means that it’s effective to implement
BYOD with e-learning platform on 4Cs especially for collaboration and communication. Table 3 shows the mean of
scores for questions number 4 to 7.

8.3. Feedback from students

Table 4 shows the mean of score for question number 8.
Table 4

Question Mean of scores/Feedback

8 3.8
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Overall, students agree that implementation of BYOD and use of online learning platform is useful and effective
for them to learn in Technology class. For question 9, some students think that implementation of BYOD is effective for
them to make enotes and look for information with their own devices. For question 10, some students think that
Microsoft Teams has lots of functions for communication and interaction; however, a training of how to use the system

can be given before the studies to get more familiar with some of the useful functions.

9. Future Research

In the future, focus can be put on impact of BYOD on different kinds of personalities and learning styles of
students. Students can be grouped by their learning styles. More studies can be done on how e-learning can improve

critical thinking skill of students.

10. Summary & Conclusion

Implementation on BYOD in our school can successfully helps e-learning by increasing personalization of learning,
interactivity between students and engagement in the class. BYOD with the use of Teams as an e-learning platform can
help students to enhance 21st century learning methodology - 4Cs which includes critical thinking, collaboration,

creativity and communication.
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The Journey of Teaching Swift Playgrounds in Hong Kong Context

Hing Yip Lau
Department of Technology Education
St. Margaret’s Co-educational English Secondary and Primary School

ericlau.me@gmail.com

Abstract: Swift Playgrounds can be the start point for every beginner who wants to learn Swift. In this article, the
experiences of introducing Swift Playgrounds in the Hong Kong context will be shared and its challenges will also be

discussed.

Keywords: Swift, Swift Playgrounds, SwiftUI, Everyone Can Code, Objective-C

1. Introduction

It is better to talk about the trend of using the iPhone since 2007. At that moment, it was a breakthrough of using
a touchscreen to control the phone and a user could install third-party apps to expand the usability of the phone. To
develop an app that could install in the first few generations of the iPhone, developers needed to know a programming
language named Objective-C. It inherits the syntax, primitive types, and flow control statements of C and adds syntax
for defining classes and methods mentioned by (Apple Inc., 2014). C is a programming language that has been used
for more than decades. This was the reason why Objective-C was based on C for further development so that more
developers could adapt and started using Objective-C to develop apps for iPhone.

Due to the rapid development of the iPhone, the performances, and functionalities of apps in the phone cannot be
frozen. Objective-C may not satisfy the needs of developing more and more advanced and efficient apps. In addition,
Objective-C is still hard to learn and write compared with the newly developed programming languages.

Swift, a newly developed programming language by Apple, was introduced in 2014. One of the reasons why
Swift introduced is because of fast. The same program was written by Swift rather than Objective-C is running faster.
Another reason is that Swift is simpler and more understandable. Look at the following example from (Altexsoft,

2018).

Objective-C:

NSString *firstmessage = @ “Swift is better.”;

NSString *secondmessage = @ Do you agree?”’;

NSString *message = [NSString stringWithFormat:@“%@%@?”, firstmessage, secondmessage];
NSlog(@“%@”, message);

Swift:

let firstmessage = “Swift is better.”

let secondmessage = “Do you agree?”

var message = firstmessage + secondmessage

print(message)
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2. Why Teach Swift?

As mentioned before, Swift is a newly developed programming language to develop the latest apps in iOS or
similar environments. It is imperative to introduce Swift to the current apple developers and those who like to use the
Apple products. Apart from Android, the market share of Apple products is significantly indicated by (Statista, 2022).
But how to introduce Swift is a crucial question. Apple takes the initiative to create an app named Swift Playgrounds
as an entry point for introducing Swift. As a technology teacher, introducing 21st-century skills to my students is a

mission. Based on this app, I also planned how to let more students know about Swift.
3. Difficulties in Teaching Swift Playgrounds

Swift Playgrounds had been introduced in my school in 2017 but it was not as smooth as one’s thought. At that
moment, Swift Playgrounds could only be installed on iPads. Although my school introduced 1 to 1 iPad programme in
2014 and students could bring their own iPads to have lessons, Swift Playgrounds could only be installed on those iPads
that could be upgraded to the latest iOS/iPadOS version. As a result, some students could install, and some could not.
Due to this, I allowed my students to work in pairs for their coursework or projects. I also prepared some iPads with
Swift Playgrounds as spares. Those arrangements, in contrast, gave more opportunities for students to co-operate and
teach one another.

Swift Playgrounds have different templates for users to design different types of playgrounds (programs) such as
answers, shapes, and others. It is easy for students to start with; however, the syntaxes that they use may not completely
look like Swift. For example, “show” will be used in the “answer” playground, but “print” will be used in Swift.
Students may need to adapt to the changes. Moreover, the syntaxes used among the templates are not compatible.
Some syntaxes that you use in one template may not work in other templates. Students take time to remember different
syntaxes in different playgrounds. While teaching, it is better to give more examples to students when focusing on
different playgrounds. In addition, it is difficult to customize the interface in each playground. Students may not
really feel it like an app that they use, and the playground design may not be completely transferred to XCode in a Mac
environment. Students’ programs can only be restricted in Swift Playgrounds. Finally, Swift Playgrounds was a
newly developed app at that moment. The materials that you could find on the Internet were limited especially in

Chinese versions, but Apple has created a lot of resources later. “Everyone can code” is one of the typical examples.

4. Learning Objectives, Teaching Strategies and Assessment of Teaching Swift Playgrounds

One of the learning objectives of teaching Swift Playgrounds is to train students to equip computational skills so
that they can handle a complex problem, understand what the problem is and develop possible solutions. In the
scenarios found in the Swift Playgrounds, students can learn the concepts of decomposition, abstraction, pattern
recognition and algorithm design. In the example of “4 blocks”, students learn to focus on handling 1 block first and
then they apply abstraction to eliminate the components of mountains, rivers and grasses so they can have a clear
picture of their solutions. In addition, they can identify the pattern to simplify the final solution. Through trial and
error, and comparison in the simulation, they can draw a conclusion to find the best solution. Second, students can be
trained to apply coding skills to solve their daily life problems. For example, students have written an app to find the
BMI value and provide suggestions to the users.

There are different approaches to learning Swift thru the Swift Playgrounds. Teachers can give direct instruction
and guide students to write the codes line by line, but they may not really know what they have done. In the Swift

Playgrounds, students can start with a game-based approach. Students try to get gems as many as they can, but they
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need to apply different programming skills to reach their goals. Once they have the fundamental skills of
programming. They can enrich their skills through a task-based approach. For example, students can base on other
subject content to create a question-and-answer short quiz in Swift Playgrounds. The complexity of the task can be
adjusted to suit diverse learners. Advanced learners can provide an individual response to each question. As for the

less able, they can focus on the summative response.

Assessment is the practice of collecting evidence of student learning mentioned by (CDC & HKEAA, 2021). In
my assessment of learning, coding without errors is not the only criterion. Creativity is also a key element in the
assessment. Sometimes, students’ codes cannot be executed but their ideas and varieties can also be appreciated and

shared among students.
5. How to introduce Swift Playgrounds?

Although there are a lot of difficulties when teaching Swift Playgrounds, it has a lot of attractive points for
beginners.  In Swift Playgrounds, there are some well-designed playground books (packages) such as the “Learn to
Code” series. Apple makes use of interactive characters like Byte to introduce the concepts of computational thinking
and includes a lot of games to guide students on how to write simple Swift functions/programs. Students were
motivated to learn while playing at first. After a few trials, some students might lose interest gradually. They
needed to have a stimulus to keep on learning. If students could apply what they had learned, it could reinforce their
learning. In my teaching, I did not intend to set a theme for each task. Students could apply what they had learned
based on the characteristics of different playgrounds. Some students made use of the “answer” playground to classify
animals. Some designed a maze for players to solve by using a “puzzle world” playground. Some wrote a simple
guessing number game. Some made an e-card, and some were also used for plotting graphs and doing data analysis by
using Swift Playgrounds. Students had a lot of ideas and made a lot of varieties. Apart from it, I made full use of the
extensibility of Swift Playgrounds. It could link up with different physical devices such as micro:bit, sphero, drone etc.
Students could write programs to interact with those devices. For example, they could control a set of drones to do

some performances. Students’ motivation was raised once again.
6. The Challenges of Swift Playgrounds

Some may have a query why not teach XCode (an IDE tool of making Apple apps) directly. XCode must be run
in a Mac environment. In Hong Kong, most students have iPads rather than Macs. It may create an obstacle to
promoting Swift programming. In addition, Swift Playgrounds is more approachable than XCode. It is more
interactive and fun. It is good for first-time coders.

Swift Playgrounds have had some breakthroughs recently. First, the SwiftUI library can be imported into Swift
Playgrounds. It extends the ability to design the user interface of an app. It can also provide a live preview.
Students can preview their apps without running the code. In addition, it is cross-platform. The designed interface
can easily be transferred into different devices such as iPhone, Apple Watch, and others. Second, using Swift
playgrounds can truly build an app instead of using XCode. Although XCode is still the most powerful tool for
building apps in the Apple environment, Swift Playgrounds greatly narrows the threshold of making iOS/iPadOS apps.

This year, a Swift Coding interest group has been set up to promote Swift through Swift Playgrounds. It can help
students raise the levels of Swift coding and have an opportunity to join a world conference such as Worldwide

Developers Conference (WWDC).
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Most bundle apps in Apple such as Pages, Numbers and Keynotes can be accessed online. To arouse more
first-time coders to step on Swift, putting Swift Playgrounds online is an essential step. Students can learn and

develop without the boundaries of devices, and they can also collaborate easily.

7. Conclusions

Equipping students with coding skills are necessary for the 21st century. Although Swift is not a programming
language adopted by the new Information and Communication Technology curriculum in HK. However, the trend of
using Apple products has still prevailed. The demand for Swift developers is still popular. Introducing Swift
Playgrounds can open a gateway for the first-time coders to learn Swift but more enrichments in Swift Playgrounds
should be added to make everyone can code with Swift. Students and teachers should also prepare themselves as
life-long learners to adapt to the changes in Swift Playgrounds. It expects more and more sharing and materials related

to Swift will also be released.
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Abstract: Connect students' content with daily applications and add applications that will be used in daily life in the
design of classroom activities to become part of the application experience and extension. At the same time, according
to the information technology capabilities of students with special learning needs, comprehensive self-directed learning
is constructed. model. It is expected that students can make choices at their own pace and abilities and make good use
of information technology tools to improve their learning motivation and enhance their self-directed learning skills. Our
pairing of simple and suitable free IT tools embodies "Promoting Independent Learning for Students with Intellectual
Disabilities through Basic Mobile Apps". It can be seen from the data that students can access and use the application
anytime and anywhere, and can adjust their learning progress at their own pace. At the same time, teachers can also
understand students' likes and dislikes in learning, and design positive learning processes and tasks, so that students
have greater opportunities to play in the preset learning environment.
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Abstract: The Education Bureau (EDB) of Hong Kong published an official document related to computational
thinking (CT) and coding education in 2020, named as the “Computational Thinking - Coding Education: Supplement
to the Primary Curriculum”, to facilitate teaching and learning of computational thinking and coding education in
local senior primary schools. At the same time, the Curriculum Development Council (CDC) of Hong Kong has also
encouraged and recommended schools to promote a school-based STEM education and CT education, to meet the
needs of 21st century learners. In response to the school mission and vision, as well as the focal points of ongoing
renewal of the school curriculum updated by the Education, the author has run a SWOT analysis and identified that
there was a strong need for the school to promote and implement a systematic STEM Education Programme
strategically to further promote, computational thinking education, IT in Education and STEM Education in the end of
the school year of 2018/19, to further inspire students’ potential, promote whole-person education and life-long
learning, enhance the learning motivation and lesson interaction, and enhance teaching and learning efficiency and
effectiveness in all disciplines. Hence, the author started planning for the school-based STEM Education Programme
with enhancement of eLearning, Online Learning, Parental Involvement and Teacher Professional Development with a
3-year plan. The author has run an action cycle adapted from Machmer and Steeger (2002), to plan, implement and
evaluate a school-based STEM Education Programme, aiming at supporting the whole-school development.

Keywords: IT in Education, Computational Thinking Education, STEM Education, eLearning, Online Learning

1. Introduction

Our school aims to inspire students’ potential and promote the ideas of whole-person education and of lifelong
learning through a diverse curriculum to meet the needs of our metropolitan city-Hong-Kong in the new millennium.
Also, our school is committed to providing a caring and stimulating environment where children are joyful and secure
enough to be able to work to the best of their ability. We intend to develop a positive, loving, lively, open, supportive,
and joyful school culture, and have a dream that pupils will love going to school and have sweet memories of school
days, teachers will enhance their professionalism and parents will enjoy their parenting.

The Education Bureau (EDB) of Hong Kong has published a draft document and an official document related to
computational thinking (CT) and coding education in 2017 and 2020 respectively, named as the “Computational
Thinking - Coding Education: Supplement to the Primary Curriculum”, to facilitate teaching and learning of
computational thinking and coding education in local senior primary schools (The Curriculum Development Council,
2020).

At the same time, the Curriculum Development Council of Hong Kong has also encouraged and recommended
schools to promote a school-based Science, Technology, Engineering and Mathematics (STEM) education and CT

education, to meet the needs of 21st century learners.
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More importantly, the Curriculum Development Council has also updated the curriculum guides for all Key
Learning Areas (KLAs). Under the context of ongoing renewal of the school curriculum, the Four Key Tasks have been
updated as follows (The Curriculum Development Council, 2017):

1) Moral and Civic Education: Values Education

ii) Reading to Learn: Reading across the Curriculum

iii) Project Learning: Integrating and Applying Knowledge and Skills across Disciplines (e.g. STEM Education)

iv) IT for Interactive Learning: IT for Self-directed Learning

In response to the school mission and vision, as well as the focal points of ongoing renewal of the school
curriculum updated by the Education Bureau as mentioned above, the author has run a SWOT analysis and identified
that there was a strong need for the school to implement a systematic STEM Education Programme to further promote
IT in Education, CT Education and STEM Education with enhancement of Parental Involvement, eLearning, Online
Learning and Teacher Professional Development in the end of the school year of 2018/19, to further inspire students’
potential, promote whole-person education and life-long learning, enhance the learning motivation and lesson
interaction, and enhance teaching and learning efficiency and effectiveness in all disciplines.

Therefore, the author started planning for the school-based STEM Education Programme as a 3-year plan and from
arranging “One lesson a week” for the STEM Education activities for the academic year of 2019-20 using the
Flexibility Suggested Time Allocation (19% of the total lesson time in the primary curriculum) as suggested by the
Education Bureau. In these three years, the author has established and been managing a core team for STEM Education,
eLearning and Online Learning and Teacher Professional Development. The timeline for different milestones will be
shown in section 2 , while the conceptual framework and the action strategies will be mentioned in Section 3 and

Section 4 respectively. Lastly, a reflection will be mentioned in Section 5.

2. Timeline for Objectives

2019 - 2020 2020 - 2021 2021 - 2022

Tasks/Milestones (*) June- | Sep- | Dec | Mar- | June- | Sep- | Dec | Mar- | June- | Sep- | Dec | Mar-

Aug Nov | -Feb | May Aug Nov | -Feb | May Aug Nov | -Feb | May

Draft the Development Plan \%

Propose to the Principal

- 1 Lesson for STEM Activities
- Develop a STEM Core Team \Y%
- Arrange Gifted Programme (3 STEM

Teams)

Plan (1): P1-P6 STEM Activities

\% \Y
Preparation
Plan (2): STEM Core Team Members
Recruitment and Planning Gifted \% \%
Programme
Implementation (1): STEM Activities A% A% A%
Implementation (2): Gifted Programme \%

Evaluate (1&2): STEM Activities and

Gifted Programme
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Draft the Further Development Plan \%

Propose to the Principal

- Double Lesson for STEM Activities

- eLearning & Online Learning Core
Team

- Expansion of the Gifted Programme

(6 STEM Teams)

Plan (3): P1-P6 STEM Activities

Preparation

Plan (4): Expansion of Gifted

Programme

Plan (5): Teacher Professional
Development for eLearning and Online \% \%

Learning

Implementation (3): P1-P6 STEM

Activities Preparation

Implementation (4):: Expansion of

Gifted Programme

Implementation (5): Teacher
Professional Development (T.P.D.) for \% \%

eLearning and Online Learning

Evaluation (3, 4 & 5): STEM
Activities, Gifted Programme and \%

T.P.D.

Draft the Further Development Plan \%

Propose to the Principal
- Teacher Professional Development
- Parent Education and Parental

Involvement

Plan (6): Teacher Professional

Development

Plan (7): Parental Involvement \% \%

Implementation (6): Teacher

Professional Development

Implementation (7): Parental

Involvement

3. Conceptual Framework & Curriculum Framework

3.1. STEM Education
Interdisciplinary studies such as integration of Science, Technology, Engineering and Mathematics (STEM) has

been promoted since the 1930s, researchers believe that integrated studies not only help learners to build a deeper and
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long-lasting understanding of general concepts, but also provide better learning opportunities and experiences for
learners, in comparison with teaching in isolated subjects (Newell, Wentworth, & Sebberson, 2001). In addition,
integrated studies like STEM Education may effectively help to enhance students’ various generic skills, such as
creativity, problem-solving, and critical thinking skills, which are extremely important for learners in the 21st century

(Leung, 2021a; Leung, 2021b).

In our school-based STEM Education Curriculum, hydroponic, science experiment, 3D Printing, robotic activities
and other STEM activities are arranged, to provide learning opportunities for students to integrate and apply the
knowledge and skills learned in classes in different disciplines, to solve real-life problems by hand.

3.2. ICT Education & CT Education

In the rapid spread of Information and Communication Technology (ICT) in the 21st century, new challenges for
the education system have been created (Sharma, 2015). The third wave of education reforms has a strong focus on
future effectiveness (Cheng, 2005). Moreover, Wing (2006, p.33) defined computational thinking (CT) as
“problem-solving, system design, and understanding human behavior by using the basic concepts of computer science”.
There is no doubt that ICT Education and CT Education became extremely important in the 21st century, to prepare
students for the future. Therefore, the author integrated ICT Education and CT Education into the STEM Education
Curriculum.

The school-based ICT & CT Education Curriculum does not aim at assisting students to construct knowledge and
skills on the basic computer skills, such as basic computer system and control, Microsoft and Google word processing
and spreadsheet etc. Instead, the curriculum focuses on the development of Computational Thinking (CT) skills through
different e-platforms, such as Scratch, Micro:bit, App Inventor and CoSpaces Edu, focusing on enhancing students’
Problem-solving Skills, such as Testing and debugging. Abstracting and modularizing and Algorithmic thinking.

3.3. Online Teaching and Learning

Since the Coronavirus disease (COVID-19) spread to Hong Kong in Early 2020, the Education Bureau has
announced school suspension and changed the teaching mode from face-to-face (F2F) to an online learning mode
several times. GherhesStoian, Farcasiu, and Stanici (2021) has conducted a quantitative approach based on the
sociological survey method to study students' preferences and behavior between the F2F and online learning mode, the
result shows that students have relatively lower learning motivation in online learning.

Hence, a school-based teacher professional development is extremely important to keep teachers up to date with the
newest teaching strategies with online teaching and learning, to enhance students' learning motivation in class.

3.4. eLearning

As mentioned above, pedagogy has significant variations between F2F teaching and online teaching, thus,
education reform and enhancing teachers’ pedagogical knowledge and pedagogical content knowledge in online
learning is essential to enhance the teaching and learning efficiency and effectiveness under the COVID-19 pandemic.

The uses and pedagogies of e-learning are important to enhance lesson interaction, students' learning motivation
and teaching effectiveness. Nowadays, e-learning pedagogies have even become essential for online learning.

3.5. Home-school cooperation

Parental Involvement has been determined as one of the key factors for successful education, as a significant
positive correlation between parental involvement and student outcomes and achievement are found (Hoover-Dempsey
& Sandler, 1995; Durisi¢ & Bunijevac, 2017). Thus, schools should develop a close partnership with parents to enhance

home-school cooperation.

4. Action Strategies of Implementing the School-based STEM Curriculum
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4.1. School-based Curriculum Development

In 2019/20, to promote a school-based STEM education activities and curriculum, a core team has been established.
Subject Specialists of Computer Science, Mathematics, Science and Technology are invited to be the core team
members of STEM, named as grade coordinators and vice panels. All core team members are newly joined teachers
with less than 3 years of teaching experience. In this stage, all core team members are working in a role as an
implementer and conductor, the candidate spent over 3 months in June to Sep 2019 to develop the horizontally and
vertically aligning Curriculum for P1 - P6 STEM lessons.

All students will enjoy one 40-minute lesson every week to experience STEM activities. During the academic year,
regular meetings and professional training with all core team members on a weekly basis were essential, to share the
experience in instructional design and pedagogical content knowledge and content knowledge, aiming at enhancing all
core team members’ teaching and learning efficiency and effectiveness.

In 2020/21, the author has evaluated the teaching experience and difficulties from the last academic year, suggested
adding one more lesson (80-minute in total) to the timetable to implement a more systematic and comprehensive STEM
Education Curriculum with more ICT & CT learning elements. In this year, all grade coordinators and vice panels are
not only working as an implementer, but also a curriculum developer. Regular meetings are continuously arranged but
aiming at knowledge transfer and training the core members to be one of the curriculum developers.

In 2021/22, as a middle manager, identifying and unleashing teachers’ potential is a key to success. Therefore, two
experienced NET teachers with a sound background in computer science have been identified and invited to join the
STEM core team members in 2021/22.

To further increase the core team members’ sense of achievement and belongings to the school and to the
curriculum, all core team members' names were printed on the school-based learning guide, on the school website, and
department YouTube channel. Also, the author has invited the core team to participate in different events, such as the
HKU CITE Teacher Award Scheme 2021 (In-STEM), CoolThink@JC Commendation Scheme and The Greater Bay
Area STEM Excellence Award 2021.

4.2. Resources and Other Learning Experience

According to Williams (2011), timetabling and school resources allocation are the barrier in promoting STEM
Education. Therefore, resources are an important key to maximize students' learning opportunities. The school should
seek and apply community resources actively. For example, applying Quality Education Fund Thematic to receive
professional support or funding from the organizer; applying Knowing More About IT Programme to further enhance
students learning interest and basic knowledge in STEM through extra-curricular activities, to prepare students for
integrating into the digital society in future; applying Enhanced ‘My Pledge to Act’ Funding Programme to enhance
students' professional information literacy. Also, the school may seek different educational visits for free to enrich
students' learning experience in STEM, such as visiting the FLOW - STREAM Learning for Schools, Sustainability
Gallery, The Light Rail Depot Visit, Hong Kong Science Museum and more.

Furthermore, the school may build a strong connection with different Secondary School nearby and arrange STEM
related activities to the students, such as arranging some workshops requiring a science laboratory with some special
tools, which cannot be arranged at school for students, such as ‘3-day Bio-Tech Tasting Co-Organized School
Programme’ to learn about Biotechnology education.

4.3. Teacher Professional Development

There is no doubt that teachers play a significant role in providing students with relevant STEM education learning

experience, and teaching STEM related concepts requires modern and specific teaching strategies (Lee, Chai & Hong,

2019). Also, STEM Education is a relatively newly introduced concept in Hong Kong, teachers may not understand the
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purpose of promoting STEM Education. Therefore, teacher professional development is essential for all teachers. The
school should strategically arrange numerous professional training sessions for teachers. The principals are listed below:

i) The Professional Training must be meaningful - The teacher-in-charge should communicate with the organizer
and study the content deeply before arranging for other colleagues.

ii) Be convenient for colleagues - The workshop should be arranged in school during working hours if possible.

iii) From Macro, Meso to Micro - Arrange a professional development in introducing STEM education to all
related subject teachers, then arrange special training to a specific group of teachers, and regular training for all core
team members.

Also, the STEM coordinator should complete various middle management courses related to STEM
implementation, such as Leadership Development Programme for Middle Leaders of Primary Schools and STEM
Education Curriculum Planning Series for Primary School Leaders and Middle Manager
4.4. Home-school Cooperation

Thomas, Hong, Korkmaz and Nugent (2020) has conducted research and the study found that parent involvement
has a significantly positive effect on students' quantitative skills and problem-solving skills in STEM content areas.
Also, from the school perspective, it is also important to receive support from parents to promote STEM Education.
Therefore, the school should develop a great partnership with the parent-teacher association (PTA) in the school. The
school may provide eLearning, Online Learning and Information Literacy related workshop for parents, arrange
parent-child STEM related activities, invite PTA to be the Evaluation Committee members of a STEM competition,
such as ‘P4 - P6 Scratch Creation Competition’, invited parents to make a do-it-yourself (D.1.Y.) face mask case with
students, invite parents with experience in STEM to help in extra-curricular activities, and more.

4.5. Gifted Education / Cater for Learning Diversity

Besides arranging a systematic STEM core curriculum for the whole school, the school may also promote gifted
education and arrange various enhancement training for them. In 2021/22, nine teams are arranged for students, which
are Tello Drone Team, Production Team (Campus TV), 3D Crafting Team, Robotic Team, iPads App Development
Team, Amazing Engineering Team, VR & AR Content Creation Team, Web Development Team, and mBot
Programming Team. The author arranged the gifted program strategically as shown below:

i) Increase the number of enhancement teams by years from 3 teams in 2019/20 to 9 teams in 2021/22.

i1) Teams should cover different learning areas to provide more learning opportunities to students.

iii) Students are not selected by their performance in academic subjects, such as mathematics and general studies.
Students with low academic achievement may have a high potential in the area of STEM.

iv) Each student should not join more than two teams, to provide more opportunities to other students.

v) All teams should be taught by the school teachers instead of purchasing servers from other organizations. The
author believes that the school may also unleash teacher potential through providing opportunities to them.

vi) The author arranges regular meetings with all team-in-charge teachers to review the learning objectives and
process, so as to provide more advice for them to arrange gifted education programs for students.

During this year, our school has been awarded in different aspects in STEM education, which may indicate
students’ learning outcome and achievement after promoting the school-based STEM Education, such as 2021
Matatalab World Robotic Competition Champion of the world in Coding - Matatalab Coding Star Year Award,
National Youth Drone Challenge (Hong Kong) Formation Flying Obstacle Challenge Champion, 2020 Asian Robotics
League Hong Kong Challenge - CCK Cup (Primary and Secondary School) Robotics League Champion, The Primary
Schools Science Competition in New Territories West Champion, 2019 Hong Kong STEM Tello Drone Competition

46



Yang, K. H., Sun, D., Kam, W. M., Du, H. Z., Sun Y. C., Lin, C. P., Wang, Y. H., Jiang, B., Shih, J. L., Kong, S. C., &
Gu, X. (Eds.) (2022). Teacher Forum Proceedings of the 26th Global Chinese Conference on Computers in Education
(GCCCE 2022). Taiwan: National Tsing Hua University.

(Primary) Overall Champion, Tello Drone - Formation Flying's Coding Competition in the Greater Bay Area (Primary)

Champion, and more.
4.6. School Renovation and Learning Resources

The classroom environment plays an important role in enhancing students' learning motivation and engagement
(Hannah, 2013). The author has renovated an unused room in 2/F to be the STEM Laboratory in 2019/20, with new
purchases of learning resources, such as laser cutter, 3D printer, interactive whiteboard, and more. In 2020/21 to
2021/22, the author has renovated the traditional 3/F Computer room to a model ICT Laboratory with the introduction
of Internet of Things (IOT) and replaced all computers with new laptops.

5. Evaluation and Reflection of Developing the School-based STEM Education

The author has conducted a quantitative and qualitative analysis to evaluate the implementation of STEM
Education at the end of every year. Results in the 2019/20 have shown that students enjoyed learning STEM activities,
however, students reflected that the STEM activities are too challenging. In addition, most students stated that the
STEM activities helped to enhance their creativity skills and problem-solving skills significantly. After the evaluation,
the author decided to amend the level of difficulties of the curriculum, and to emphasize catering for learning
differences and diversity through a regular and systematic teacher professional development, as well as the development
of a STEM Website and YouTube channel to conduct asynchronous learning and flipped classrooms in the coming
years.

In 2020/21, 394 responses were collected, the result indicated that the learning motivation on the designed STEM
curriculum were significantly enhanced, and the gap of learning differences have been improved. In addition, students
found the STEM Website and YouTube channel helped in their learning of STEM. After the evaluation, the author
decided to enhance home-school cooperation and further promote teacher professional development to build a
professional learning community in the school, to further enhance teaching and learning efficiency and effectiveness in
conducting STEM Education.

Although all responses toward the STEM curriculum are positive and the teaching and learning efficiency and
effectiveness have been enhancing over time, there are many challenges during the developing process.

1) Curriculum Development Process requires tons of time and work. Also, to further enhance teaching and learning
efficiency and effectiveness, the Plan-Implement-Evaluate cycle should be an on-going process, so curriculum
development is a long run. However, the input will return as a form of the sense of fulfillment, such as cultivating
students' happiness, learning motivation and achievement.

ii) Guiding others to work consumes longer time and work than working alone. However, guidance is a form of
investment, how much the investment is, matters how much the return will be.

iii) Sense of achievement and belongings are the key to keep colleagues engaged at work. It is extremely important
to create a positive work environment and encourage colleagues to work together for students.

iv) Educational realm in the 21st century is full of multiple perspectives, technologies, and opportunities for both
students and teachers. To keep all teachers up to date on the newest educational reform, curriculum standards and the
latest teaching strategies, a regular systematic teacher professional development must be placed in school.

v) Home-school cooperation not only helps to develop students a positive attitude towards learning as a lifelong
learner, but also improves students’ behavior in the classroom, and enriches school programmes.

vi) Developing a brand-new comprehensive STEM curriculum in big steps every year is extremely risky in the
view of school management, as it may affect lots of existing administration, such as timetabling, manpower, budget,

school image, and more. In addition, there are lots of moves that require different department heads or middle managers
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to collaborate and with Headmaster’s approval, such as arranging teachers and parents’ workshops, renewing, and
adjusting curriculum, establishing enhancement teams, and more. The STEM Education Implementation cannot be done
without the communication and collaboration with the school’s middle managers, such as VPs, CDAA, TPD

Coordinator, ECA Coordinator, Math Panel, GS Panel, and the most important, the principal.
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Challenges and Opportunities for School-based Computational Thinking STEM
Curriculum Under the Pandemic
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Abstract: This article is going to share the experience of teaching P3 to P6 students STEM course under the pandemic.
The course integrated several theories and concepts, such as Technological Pedagogical Content Knowledge (TPACK),
Design Thinking, Positive Education, Scaffolding Theory, Spiral Curriculum and cognitive-development theory. The
focus of the course is how to guide the students walk the steps of design thinking. Thus, the design of the course applied
questioning, inquiry, mirroring, and predicting to reinforce the students’ knowledge of computational thinking,

algorithmic thinking and design thinking.
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Optimization, Development and Monitoring of Blended-learning during
Epidemic Improve Teaching and Learning Efficiency
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RAKELER
" liwingkai@lingto.edu.hk
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Abstract: Since the epidemic in 2020, teachers' teaching and students' learning have been greatly affected by the
epidemic. Based on the experience of last year, our school has conceived the online programme "Ling To Online 2.0",
which aims to optimize the implementation and strengthen the monitoring of the current blended learning environment
and learning mode, so that students can continue to study efficiently and develop multiple intelligences and social life in

a balanced manner.

Keywords: epidemic, blended learning, online learning, school suspension
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A Pedagogical Practice in Teaching Math with Scratch Programming
in Grade 4 for Computational Thinking Development
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Abstract: This is an example illustrating a pedagogical practice in teaching Math and Scratch programming. A class of
25 students in Grade 4 were taught to build up math concepts and develop a Fraction app. To arouse students’ interests
and understanding on the programming tasks, students were first engaged by playing the completed app. Concepts of
classification and conversion of fractions and computational thinking capabilities were developed upon the guided
in-class activities. These enable students to think about the programming flow and the functions of related components.
Teacher questioned students the locations of the related blocks in the programming environment to facilitate their
coding processes. “To play, to think, to code, to reflect” is a promising pedagogy in classroom practices for

computational thinking development.

Keywords: Scratch, Pedagogy, computational thinking, programming, math
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Inquiry and Learning approach of Engineering Design Process: A Case Study of
Artificial Intelligence in Education
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Abstract: In the past, when people talked about artificial intelligence, they would feel no different from the meaning of
robots. Now that we can see artificial intelligence is in our daily life, artificial intelligence in primary and secondary
education has also begun to take off. The 2021 Education Horizon Report also pointed out that artificial intelligence is
one of the key technologies ( Pelletier, Brown, Brooks, McCormack, Reeves, Arbino & Mondelli, 2021) . From the
beginning of artificial intelligence education, everyone only hoped that students could experience that application and
begin to teach the principles and programming. Various national governments and universities actively promote
artificial intelligence education in primary and secondary schools. In addition to teaching students to experience and
master the knowledge and principles of artificial intelligence, we also hope that students can apply Al skills to solve

problems in everyday life.

Keywords: Artificial intelligence education, Engineering design process, Design thinking
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A case study exploring the effects of e-Learning and unplugged activities on
sustainable development of junior STEM Education
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Abstract: The whole-wide world promotes STEM Education sustainably so as to cultivate integrated science
abilities. Hence, Hong Kong general schools are also developing their school-based STEM Education solutions
continuously under different school situations. In addition to embrace the New Normal in Learning, our school also
try to combine a backet of innovative and appropriate teaching and learning strategies, including Small Class Teaching,
Scientific Inquiry, e-Learning and Unplugged activities in the half-day non-face-to-face jumior classes. Lastly, the
evidence-based case study also shows active and positive aspects about how to foster the sustainable development of

STEM Education in Hong Kong's lower primary classes.

Keywords: STEM, e-Learning, Unplugged, Scientific Inquiry, New Normal in Learning
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Implementation of Deliberate and Purposeful Practice in Mathematics

Education by LaTeX

SO Chi-fung
Kiangsu-Chekiang College (Shatin)
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Abstract: LaTeX is a typesetting system created by the American computer scientist Leslie Lamport. It is open-sourced,
free, and user-friendly. This feature made LaTeX popular with scientists and engineers. However, LaTeX is seldom used
in secondary school mathematics education. Teachers have seldom thought about using it since basic programming
skills could be one of the barriers. LaTeX, as a kind of typesetting program, can enhance learning and teaching
efficiency with its powerful package. Teachers may also be benefited by making questions and solutions easily by using
some programming technique like for-loop. A series of questions can also be set up for students to encourage students’
self-directed learning in mathematics lessons. Once the questions are designed intentionally, students can start
practicing deliberately. (Note: The code used is typeset by LaTeX with documentclass{exam} and packages of amsmath,
amsthm, amssymb are used.)

Keywords: LaTeX, learning and teaching efficiency, mathematics, Deliberate Practice

1. Deliberate Practice

Deliberate Practice, an idea first introduced by K. Anders Ericsson, refers to a kind of purposeful training, with
feedback to be given instantly (Ericsson, 2004). Deliberate Practice is not a meaningless unintentional repeated training.
It is well-designed and systemic (Ericsson, 2006). To provide deliberate practice, teachers are required to re-design their
work. Students are required to finish some repeated tasks, just like what athletes do. In addition, the design of the task
must fulfil the following conditions (Ericsson et al., 1993):

1. Students must be motivated to attend to the task

2. Teachers should consider students’ pre-existing knowledge so that the task can be correctly understood after a

brief period of instruction.

3. Instant and informative feedback on their performance are necessary.

4. Students show repeatedly perform the same or similar tasks.

As we all know, condition 2 is not a problem in Hong Kong. Mathematics teachers in Hong Kong are well-trained
to focus on students’ needs. We are professional in identifying students’ pre-existing knowledge, carrying out the
teaching, and delivering the content appropriately. It is just our daily routine.

The major problem of carrying out the deliberate practice is how to find a large number of well-designed similar
tasks, coming with instant and informative feedback (we are teaching 3 to 4 classes of at least 25 students). Hong Kong
teachers are willing to tailor-make learning materials for students and students are welcome to finish them. However,
instant feedback for those materials is not possible since many student works are there. Many repeated and similar tasks
and instant feedback are needed to perform deliberate practice, but the real situation is that some tasks of different

questions type and a lot of marking are needed so this kind of practice seems to be impossible.
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To deal with this situation, the use of LaTeX may help. This paper is going to discuss a method to generate
questions easily, coming up with a full solution. Students are encouraged to check the answers by themselves to collect
instant and informative feedback on their work, which would also induce their self-directed learning attitude and be
motivated for their learning. This paper will cover 2 topics, which are the division of polynomial and factorization, as
examples of using LaTeX in secondary mathematics lessons. With the readiness of the related materials, our students

would have a chance to taste the deliberate practice.

2. Introduction to LaTeX powerful package: polynom

Thanks to thousands of free packages provided by LaTeX, teaching materials can be easily designed by teachers.
Questions and solutions can even be prepared efficiently by more powerful packages. Teaching materials can further be
integrated into learning and management systems to facilitate the self-study of students. In this part, we will use the
form-4 mathematics topic “Division of Polynomials” as an example to illustrate the use of LaTeX in learning and
teacher.

Practice makes perfect. To strengthen students’ computational skills, more exercises in certain topics may need to
be provided to students. It is time-consuming for teachers to prepare the solutions, but LaTeX can help in this case. For
example, the package “polynom” implements macros for manipulating polynomials. In particular, polynomial division

can be performed automatically by the functions “\polydiv’’ and “‘\polylongdiv”, as shown in table 1.

Table 1
LaTeX Code Pesudo code
\polyadd\dividend {x"3-6x"2+11x-6} {0} dividend = (W B +-6[ W 2[H1]1xr—6
\polyadd\divisor{x-1}{0} divisor := x—1
\question Factorize f$(x)=\polyprint\dividend$ print ‘Factorize f(x) =’ + dividend
\begin {solutionordottedlines}[Scm] function solutionordottedlines \*print solution*\
\polylongdiv\dividend\divisor\\ function polylongdiv(dividend, divisor) \*print the steps of long division
\polydiv\quotient\dividend\divisor function polydiv(dividend, divisor) returns quotient
f$(x)=(\polyprint\divisor)(\polyprint\quotient)$\\ print ‘f(x) = (’ + divisor + *)(’ + quotient + )’
f$(x)=(\polyprint\divisor)\polyfactorize\quotient$ print ‘f(x) = (" + divisor + ‘)’ + function factorize(quotient) returns factors
\end {solutionordottedlines} end

With the use of the “\polylongdiv”, users can have the remainder easily and create another “\dividend” by
subtracting the remainder from it. You can always have a pair of dividend and divisor, leaving no remainder. The

compiled result is followed in figure 1.

Factorize f(z) = 2% — 622 + 11z — 6
Solution: 2 —5x+6
z—1) a®—62°+11x—6
—a? +2?
— 527 + 11z
5x2 — 5z
6 — 6
—6x +6
0
f(z) = (x —1)(z® — 52 4+ 6)
flz) = (x — 1) (z — 2) (z — 3)

Figure 1. Result of table 1
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There is another way in creating the questions. By considering 3 polynomial of degree 1, a degree 3 polynomial is
formed by multiplying them together(use “\polymul” twice in polynom). More information could be referenced by the

documentation (https://mirror-hk.koddos.net/CT AN/macros/latex/contrib/polynom/polynom.pdf).

3. The way of using LaTeX to formulate questions.

In the world of LaTeX, users can create functions by using “‘\newcommand”. To generate questions from random
numbers, some functions (table 2 — 4) should be made for handling the formatting of equations. (Note: The packages
ifthen and pgfplots are used for the following functions.)

Table 2. LaTeX code of function “leadingCoefficient”

LaTeX Code Pseudo code
\newcommand {\leadingCoefficient}[1]{ Procedure leadingCoefficient, Pass In: number
\pgfmathtruncatemacro\TEMP {#1} function pgfmathtruncatemacro TEMP:= integral part of Pass In
\ifthenelse {\TEMP=1} {} if TEMP = 1, then print *’
{\ifthenelse \TEMP=1} {-} {\TEMP} } else if TEMP = -1, then print *-°, else print TEMP
} end

Table 3. LaTeX code of function “coefficient”

LaTeX Code Pseudo code
\newcommand {\coefficient}[1]{ Procedure coefficient, Pass In: number
\pgfmathtruncatemacro\TEMP {#1 } function pgfmathtruncatemacro TEMP:= integral part of Pass In
\ifthenelse{\TEMP>0} if TEMP >0
{\ifthenelse \TEMP=1} {+} {\TEMP} } then if TEMP = 1, print ‘+’, else print ‘+’ + TEMP
{\ifthenelse \TEMP=-1} {-} {\TEMP} } else if TEMP = -1, print ‘-°, else print TEMP
} end

Table 4. LaTeX code of function “Number”

LaTeX Code Pseudo code
\newcommand {\Number}[1]{ Procedure Number, Pass In: number
\pgfmathtruncatemacro {\TEMP} { #1} function pgfmathtruncatemacro TEMP:= integral part of Pass In
\ifthenelse {\TEMP >0} {A\TEMP} {\TEMP } if TEMP > 0, then print ‘+’ + TEMP, else print TEMP
} end

Once 3 functions are used together, it would be like:
Command: \def\a{l}\def\b{2}\def\c{-4}\leadingCoefficient{\a}x"3\coefficient{\b}x 2\Number{\c}
The result will be x3+ 2x%2— 4 butnot 1x3+ 2x2+ — 4.

One more function is needed before doing generation on questions and answers. That function is created to handle

9
fractions. Originally, LaTeX would not reduce fractions. For example, LaTeX would show E, but not E, if you write

-9
the command “\frac{9}{6}. It would show T rather than -3 if the command “\frac{-9} {3}” is written. To handle

this case, with the use of package CALCULATOR, a function called “\simFrac” is created. (Table 5)
Table 5. LaTeX code of function “simFrac”

LaTeX Code Pseudo code

\newcommand {\simFrac}[2]{ Procedure simFrac, Pass In: 2 numbers
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\pgfmathtruncatemacro {\simFracp} {#1}
\pgfmathtruncatemacro {\simFracq} {#2}

\GCD{\simFracp} {\simFracq} {\PQGCD}

\pgfmathtruncatemacro {\simFracp} {\simFracp/\PQGCD}

\pgfmathtruncatemacro {\simFracq} {\simFracq/\PQGCD}

\pgfmathtruncatemacro {\absP} {abs(\simFracp)}

\pgfmathtruncatemacro {\absQ} {abs(\simFracq)}

\pgfmathtruncatemacro {\PN} {\simFracp*\simFracq}

\ifthenelse{\simFracq=1}
{\simFracp}
{\ifthenelse {\simFracq=-1} {

\ifthenelse{\simFracp>0} {-\simFracp}

{\absP} } {
\ifthenelse{\PN>0}
{\displaystyle\frac {\absP} {\absQ} }
{-\displaystyle\frac {\absP} {\absQ} } } }

function pgfmathtruncatemacro simFracp:= integral part of the 1% Pass In
function pgfmathtruncatemacro simFracq:= integral part of the 2™ Pass In
function GCD(simFracp, simFracq) returns PQGCD

\*find the GCD between numerator and denominator *\
function pgfmathtruncatemacro simFracp:= simFracp/PQGCD
function pgfmathtruncatemacro simFracq:= simFracq/PQGCD

\*divide numerator and denominator by their GCD *\
function pgfmathtruncatemacro absP:= absolute value of simFracp
function pgfmathtruncatemacro absQ:= absolute value of simFracq

\*Take the absolute of numerator and denominator *\
function pgfmathtruncatemacro PN:= simFracp * simFracq

\*PN is used to determine the sign of the final answer *\
If simFracq = 1 \*If the simplified denominator =1, i.e. simFracp/1 \*
then print simFracp \*print the simplified numerator only\*
else if simFracq = -1 \*If the simplified denominator =-1, i.e. simFracp/-1 \*
else if simFracq > 0, then print ‘-’ + simFracp
\*since simFracp>0, simFracp/-1=-simFracp \*
else print absP. \*since simFracp<=0, simFracp/-1= absP \*
else if PN>0 \*If the fraction > 0*\
then print frac{absP}{absQ} \*If true, Print the fraction absP/absQ*\

else print -frac{absP}{absQ} \*If false, Print the fraction -absP/absQ*\

} end

3
By using that function, E will be obtained when “\simFrac{9}{6}” is inputted while —3 will be there if

“\simFrac{-9} {3}” is typeset. This “\simFrac” function is a game-changer. Answers generation will be easier after

using that function. For example, we can define 3 variables \a, \b, and \c as followed (table 6), and the result is shown in

figure 2 below. The following question is defined by \a, \b and \c only and the question and answer are generated by the

related function. In other words, another question and answer will be auto-generated once \a, \b and \c are changed.
Table 6

LaTeX Code Pseudo code

\defla{2}\def\b{5}\def\c{1} a:=2, b:=5, c:=1

\question Solve $\leadingCoefficient{\a}x\Number{\b}=\c$ print ‘Solve’ ax+b=c \* a,b and c are correctly displayed *\
\begin {solutionordottedlines } [4cm] function solutionordottedlines \*print solution*\
\begin {align*} function align \* print answers in math alignment *\

\leadingCoefficient {\a}x\Number {\b} &=\c\\ print ax + b =c \* a,b and c are correctly displayed *\

\leadingCoefficient{\a}x &= \simFrac{\c-\b} {1}\\ print  ax = b-c \*result of (c-b)/1 is displayed*\

x &= \simFrac{\c-\b} {\a} print x = (b-c)/a *result of (c-b)/a is displayed*\
\end{align*}

\end {solutionordottedlines} end
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Solve 2z +5 =1

Solution:
2z+5=1
2z =—4
T=-2

Figure 2. Result of table 6
4. Using LaTeX in lessons to encourage students’ self-directed learning

Once the technology is ready, pedagogy should be followed. The next part would be how to use these powerful
LaTeX tools to design materials for the mathematics lessons. In this part, the “grouping method to factorize
polynomials” would be set as an example of how LaTeX is used in designing materials for students to encourage
students’ self-directed learning.

Defined by education expert Malcolm Knowles, “In its broadest meaning self-directed learning describes a process
by which individuals take the initiative, with or without the assistance of others, in diagnosing their learning needs,
formulating learning goals, identifying human and material resources for learning, and evaluating learning
outcomes.”(Knowles 1975).

To encourage self-directed learning, we try to build up a scaffold for students by using LaTeX. The lesson will be

started by a simple question type shown in figure 3.

S5zy + 3y + 20z 4 12

Solution: 5zy + 3y + 20z + 12
= y(5z + 3) + 4(5x + 3)
= (5z+3)(y +4)

Figure 3. simple factorization question and solution
This simple question set as an example for students to learn how to do grouping method in factorization, just one
more step forward from taking out common factors. The question is actually formulated by 4 numbers: 5, 3, 1 and 4.
The structure of the question is acxy + bcy + adx + bd, where a, b, ¢ and d are constants. In other words, the code for

the above question is shown in table 7.

Table 7
LaTeX Code Pseudo code
\def\a{5}\def\b{3 }\def\c{1}\def\d {4} a:=5,b:=3, c:=1, d:=4
\question $\leadingCoefficient{\a*\c}xy\coefficient{\b*\c} print acxy+bcy+adx-+bd
y\coefficient{\a*\d} x\Number {\b*\d} $ \*numbers are correctly calculated and displayed *\
\begin {solutionordottedlines}[3cm] function solutionordottedlines \*print solution*\
$\leadingCoefficient{\a*\c}xy\coefficient{\b*\c}y print acxy+bcy+adx+bd
\coefficient{\a*\d} x\Number {\b*\d }\\ \* display the question*\
=\leadingCoefficient{\c}y(\leadingCoefficient{\a}x\Number{\b}) print = cy(ax+b)
\coefficient{\d}(\leadingCoefficient {\a}x\Number {\b} )\\ +d(ax+b)
=(\leadingCoefficient{\a}x\Number{\b}) print =(axtb)
(\leadingCoefficient{\c}y\Number{\d})$ (cy+d)
\end {solutionordottedlines} end
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The question is simply defined by 4 variables a, b, ¢ and d. Another question can be formed by changing the value
of these 4 numbers.

Furthermore, Some students may need more practices and the command “\foreach” may help. “\foreach” is the
command of using for-loop in LaTeX. There are two ways of using the “\foreach” command. Firstly, the “\foreach* can

determine the value of the 4 variables. The codes and result are followed (table 8 and figure 4).

Table 8
LaTeX Code Pseudo code
\foreach \a/\b/\c/\d in {5/3/1/4, 2/5/7/3}{ for (a/b/c/d) = (5/4/1/4, 2/5/6/3) do \*forloop with a,b,c,d changing *\
\question $\leadingCoefficient{\a*\c}xy\coefficient{\b*\c} print acxy+bcy+adx+bd
y\coefficient{\a*\d} x\Number{\b*\d}$ \*numbers are correctly calculated and displayed *\
\begin {solutionordottedlines} [3cm] function solutionordottedlines \*print solution*\
$\leadingCoefficient {\a*\c}xy\coefficient {\b*\c}y print acxy+bcy-+adx+bd
\coefficient{\a*\d} x\Number{\b*\d }\\ \* display the question*\
=\leadingCoefficient{\c}y(\leadingCoefficient{\a}x\Number{\b}) print = cy(axtb)
\coefficient{\d}(\leadingCoefficient {\a}x\Number{\b} )\\ +d(ax+b)
=(\leadingCoefficient{\a}x\Number{\b}) print =(ax+b)
(\leadingCoefficient{\c}y\Number{\d})$ (cytd)
\end {solutionordottedlines}
} end

. Szy + 3y + 20x + 12

Solution: 5xy + 3y + 20z + 12
=y(5z + 3) + 4(5z + 3)
= (52 +3)(y +4)

. 14zy + 35y + 6z + 15

Solution: 1l4zy + 35y + 6z + 15
= Ty(2z + 5) + 3(2z + 5)
= (2z+5)(7y + 3)

Figure 4. Result of table 8
Secondly, the for-loop can be used by the variable \i, with the use of the command “\pgfmathrandominteger”, a

random number picker in the package pgfplots. The code and result are followed. (table 9 and figure 5).

Table 9
LaTeX Code Pseudo code

pgtmathsetseed {9} function pgfimathsetseed(9) \* fix the random seed *\
foreach \i in {1,...,3}{ for i:=1to 3 do

\pgfmathrandominteger{\a} {1} {10} function pgfmathrandominteger(1)(10) returns a

\pgfmathrandominteger{\b} {1} {10} function pgfmathrandominteger(1)(10) returns b

\pgfmathrandominteger{\c} {1} {10} function pgfmathrandominteger(1)(10) returns ¢

\pgfmathrandominteger{\d} {1} {10} function pgfmathrandominteger(1)(10) returns d

\*random a 1-10 integer *\
\GCD{\a} {\b} {\ABGCD} function GCD(a, b) returns ABGCD
\GCD{\c} {\d} {\CDGCD} function GCD(c, d) returns CDGCD
\*find the GCD between a and b, ¢ and d*\
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\pgfmathtruncatemacro\a{\aAABGCD}

\pgfmathtruncatemacro\b {\b/ A ABGCD}

\pgfmathtruncatemacro\c {\c\CDGCD}

\pgfmathtruncatemacro\d {\d\CDGCD}

\question $\leadingCoefficient {\a*\c}xy\coefficient{\b*\c}
y\coefficient{\a*\d} x\Number{\b*\d} $
\begin {solutionordottedlines}[3cm]

$\leadingCoefficient {\a*\c}xy\coefficient {\b*\c}y
\coefficient{\a*\d}x\Number {\b*\d }\\

=\leadingCoefficient{\c}y(\leadingCoefficient{\a}x\Number{\b})
\coefficient{\d} (\leadingCoefficient{\a} x\Number{\b} \\

=(\leadingCoefficient {\a}x\Number{\b})
(\leadingCoefficient{\c}y\Number{\d})$

\end {solutionordottedlines}

function pgfmathtruncatemacro a:= a/ABGCD
function pgfmathtruncatemacro b:= b/ABGCD
\*make sure a and b are relatively prime*\
function pgfmathtruncatemacro c:= ¢/CDGCD
function pgfmathtruncatemacro d:= d/CDGCD
\* make sure ¢ and d are relatively prime *\
print acxy+bcy+adx+bd
\*numbers are correctly calculated and displayed *\
function solutionordottedlines \*print solution*\
print acxy+bcy+adx+bd
\* display the question*\
print = cy(ax+b)
+d(ax+b)
print =(ax-+b)

(cy+d)

end

9zy + 9y + Az + 4

Solution: 9xy + 9y + 4x 4
— 9y(x + 1) + 4(Cr + 1)
= (x + 1)(9y + 1)

63xy + T2y + T + 8

Solution: 63zy + 72y + 7 + 8
= 9y (7x + 8) + (7= + 8)
= (7 + 8)(9y + 1)

25xy + Sy + 20z + 4

Solution: 25wy + 5y + 20w + 1
= 5y(5z + 1) + 4(5z + 1)

— (b + 1)(5y + 4)

Figure 5. Result of table 8

In this case, a, b, ¢ and d are randomly chosen from integers 1 to 10. These four numbers are set to be relatively
prime so that students could focus on the basic skills of grouping terms.

In general, learning by doing is always the best way to learn new things. With the help of looping, teachers can
assess the ability of students and provide appropriate learning materials for them. To encourage self-directed learning,
answers are uploaded to the learning management system also. Students are encouraged to work on their own, discuss
with their classmates and check the answers online. Students could assess their learning through the learning
management system.

After working on the simple grouping method, students will have to do the other part. The learning materials are
designed to facilitate their learning. The next stages of questions will be:

1. a, b and d are positive integers, while ¢ is a negative integer: e.g. 18xy — 14y +27x - 21 =(9x - 7)(2y + 3)

2. a, b and c are positive integers, while d is a negative integer: e.g. 44xy + 8y — 55x — 10 = (11x + 2)(4y - 5)

3. aand c are positive integers, while b and d are negative integers: e.g. 2xy — 3y —6x+ 9 =(2x - 3)(y — 3)

4. Mix up all the cases, a, b, ¢ and d could either be positive or negative. There may be common factors among

them.

5. Advanced factorization questions.
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During the lessons, students are allowed to do the work at their own pace. More able students could work faster and
assess their work online. Less able students are allowed to have more time to do their work. The answers on the internet

assist their learning and teachers are always available to help if they needed. Students take the initiative to learn.
S. Conclusion

This paper covers the way of using LaTeX to generate questions in the same type only while the way of performing
deliberate practice in lessons and the significance of deliberate practice has not yet been discussed. In general, it is
believed that deliberate practice could “improves speed and accuracy and helps students remember concepts, facts, and
procedures. Within a problem-solving classroom, practice could be used to strengthen the understanding of
mathematical concepts and big ideas introduced in tasks, or to develop procedural and computational skill.” (Oldridge,
2017). Some teachers tried to break down some complex mathematics idea into small steps and required students to
practice deliberately. “Cognitive overload is avoided” (Sealy, 2021).

In addition, Research on deliberate practice in education were carried out in lessons. (Ericsson et al., 1993) It is
found that with the use of deliberate practice, the learning and teaching is more efficient, students are more proactive in
the lessons and their performance are better (Reif & Allen, 1992).

This is one of the characteristics of mathematics questions: Changing the numbers will give you another new
question. Besides the topic of factorization, those techniques could also be used among other topics in high school
mathematics. LaTeX makes it possible to duplicate questions from the same type and deliberate practice would happen
in lessons. This paper just provides a possible way to carry out deliberate practice in mathematics lessons. However,

further research is needed to explore the effectiveness of implementing deliberate in the lessons.
Acknowledgment

I would also like to show my gratitude to the Dr. Chan Kai Leung, lecturer of Department of Mathematics of
Chinese University of Hong Kong, for sharing his pearls of wisdom, and also for his comments on an earlier version of

the manuscript.
References

Ericsson, K. A. (2004), Deliberate Practice and the Acquisition and Maintenance of Expert Performance in Medicine
and Related Domains, Academic Medicine: October 2004, Volume 79 (Issue 10), p S70-S81

Ericsson, K. A. (2004), The Influence of Experience and Deliberate Practice on the Development of Super Expert
Performance, The Cambridge Handbook Of Expertise and Expert Performance

Ericsson, K. A., Krampe, R.T., & Tesch-Romer, C. (1993), The Role of Deliberate Practice in the Acquisition of Expert
Performance, Psychological Review, Volume 100. No. 3, 363-406

Knowles (1975), Self-directed Learning: A Guide for Learners and Teachers, Association Press, New York, NY, USA.

Oldridge, M. (2017), Deliberate and Purposeful Practice In Mathematics Classrooms, Retrieved from:

https://matthewoldridge.medium.com/deliberate-and-purposeful-practice-in-mathematics-classrooms-5adef4£16282

Reif, F., & Allen, S. (1992). Cognition for interpreting scientific concepts: A study of acceleration. Cognition and
Instruction

Sealy, C. (2021) The 5 Stages Of Deliberate Practice In Education: How I Wish I'd Taught Maths (4). Retrieved from:
https://thirdspacelearning.com/blog/how-teach-primary-maths-deliberate-practice-in-education/

87


https://matthewoldridge.medium.com/deliberate-and-purposeful-practice-in-mathematics-classrooms-5adef4f16282
https://thirdspacelearning.com/blog/how-teach-primary-maths-deliberate-practice-in-education/

Yang, K. H., Sun, D., Kam, W. M., Du, H. Z., Sun Y. C,, Lin, C. P., Wang, Y. H,, Jiang, B., Shih, J. L., Kong, S. C., &
Gu, X. (Eds.) (2022). Teacher Forum Proceedings of the 26th Global Chinese Conference on Computers in Education
(GCCCE 2022). Taiwan: National Tsing Hua University.

The Effectiveness of Using E-Learning Tools as Formative Assessment to

Improve Teaching and Learning through Online Lessons

Tang Tsz Ching
Ling To Catholic Primary School
tangtszching@lingto.edu.hk

Abstract: This paper discusses the effectiveness of using e-learning tools as a mean of formative assessment to improve
teaching and learning, under the pandemic situation in Hong Kong, in which school is suspended and only online
lesson is allowed. Students’ learning has been greatly affected since limited teacher-student interaction can be done in
online lesson using the traditional teaching strategies. Also, it is undoubtedly difficult for teacher to check individuals’
learning progress in the lessons when face-to-face teaching is absent. Under such circumstance, there is a need for
teacher to best utilize the advantages of technology and use e-learning tools to enhance students’ learning. Therefore,
the paper aims at using the two selected e-learning platforms, Wordwall and Nearpod, to implement formative
assessment in every English online lesson with a class of Primary 5 students to find out whether it can improve teaching
and learning in various aspects, such as students’ academic performance, perception towards learning, teacher-student
relationship. The research was done under the school suspension since appropriate teaching strategies are particular
needed in online lessons whereas both teachers and students are encountering a difficult time.

Keywords: e-learning, formative assessment, teaching and learning, online lesson

1. Introduction

Under the pandemic, the need to develop and utilize e-learning has never been such urgent. This paper was written
under school suspension, in which online lesson is implemented. It is undeniable that online lessons can hinder teaching
and learning when face-to-face interaction is absent. Rahayu’s (2020) mentioned that:

“[the pandemic] made the teachers confuse about how to teach. They have to face lots of problems. They faced

difficulties designing an exciting material, explaining the material, assessing, giving feedback, and making the

students enjoy the lesson.”

It shows the great impact of pandemic on education. But from the other perspective, using the situation to develop
the implementation of e-learning in daily teaching can be an alternative for all teachers and students. While it is difficult
for students to understand all the learning objectives, it is also extremely difficult for teachers to check how much they
have learnt. The importance of formative assessment is widely discussed in recent years. It is suggested by Boston
(2002) that:

“[wlhen teachers know how students are progressing and where they are having trouble, they can use this
information to make necessary instructional adjustments, such as reteaching, trying alternative instructional approaches,
or offering more opportunities for practice. These activities can lead to improved student success.”

Boston (2022) also agreed that formative assessment is useful in terms of students’ self-esteem and their
willingness to learn. However, while researchers have reflected the benefits of formative assessment, the
implementation, including the platforms and frequency, can have many variables. Whilst, Turzir and Vrabie (2015)

have mentioned in their study that “when good teaching occurs in tandem with appropriate e-learning technologies, then
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students are more likely to benefit and be able to work and learn in ways that feel more natural to them.” Studies have
already shown that with the appropriate use of e-learning, students can be benefited in various aspects. Therefore, the

paper will discuss the effectiveness of using e-learning platforms as formative assessment on teaching and learning.

2. Background

The research was conducted at a local primary school where students are mostly from families with lower
socio-economic background. The focused group was a Primary Five class with students who generally lack confidence
in learning English Language. Some of them were reluctant to participate in English lesson. The class was selected
since they have participated the Bring Your Own Device (BYOD) Scheme in the previous academic year so they are

familiar with the use of tablet and e-learning.

3. Methodology

The research was conducted from the beginning of January to late January 2022. During the research period,
end-of-lesson assessment was included in every English lesson.

The e-learning platforms chosen were Wordwall and Nearpod, which provide a variety of question types for
teachers to design the assessment. Both of the platforms allow teachers to generate reports after the assessment to
facilitate the data analysis of the research. They also allow students to receive immediate feedback. They can see the
correct answer of each question and their ranking is shown on the leaderboard so that they know how they are doing
compared to their classmates. The teacher would explain certain questions in the assessment to the class if the accuracy
percentage is particularly low.

The results of two unit tests are also compared, one before the research and one after, so as to find out if students’
academic performance is improved throughout the period. There is also a control class, in which no e-learning
formative assessment was implemented. Moreover, to investigate students’ willingness towards the use of e-learning
tools as formative assessment, the participation percentage of the class is also taken into account.

To investigate students’ opinion on such implementation, a questionnaire using 5-star scale was designed and
assigned to the focused group after the research period to collect holistic data of the students’ general perception. Apart
from that, four random students were chosen to interview their detailed perception on the use of e-learning tools as

formative assessment. Their names were not included in the paper and are replaced by Student A, B, C and D.

4. Findings and Discussion

This part of the study analyzes the results and findings on how e-learning affects students on different aspects.

4.1. Students’ Academic Performance

W Focused group M Control group

60%
0%
40%
30%
0%
10% | |
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Figure I. The Accuracy Percentage in the Post-Unit Test
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The chart displaying the post-unit test results and the comparison between the focused group and control group
shows that among the ten questions in the test, there are seven questions in which the accuracy percentage of the
focused group is higher than that of the control group. On top of that, among the seven questions, the accuracy
percentage of the focused group was significantly higher than that of the control group in Question 5 to 8 by more than
10%. This indicates that using e-learning tools as formative assessment may help with students’ academic performance.

Moreover, by comparing the average score of the pre-unit test and post-unit test of the focused group, it can be seen
that students’ performance on pronouns, which is the main focus of the tests, is much better in the post test. The average
score in the post-test is 60.6, which is 10.9 higher than that of the pre-test. With the use of e-learning tools as formative
assessment in online lessons, it can be proven that their academic performance is improved. One of the reasons is that
they get to practise the learnt items in the lesson every day, allowing them to be exposed to the language items more and

also allowing the teacher to understand their weaknesses so as to adjust the teaching strategies.
4.2. Students’ Participation

As mentioned in the background section, some students of the focused group were unwilling to participate in any
activities in English lesson. However, having analyzed the data collected from Wordwall, one of the e-learning tools
used in this study, it is shown that the participation percentage of all the assessment is above 76%, which is very high,
showing that most of the students are no longer reluctant to participate in the activities in English lesson.

In the questionnaire, when asked if students want to play Nearpod in English lessons, the average score of the class

is 4.0, showing that most of the students show willingness to participate in the lesson when e-learning is present.
4.3. Teacher-Student Relationship

In the interviews from the four student interviewees, three of them expressed positive thoughts towards the teacher
for making ‘games’ every day. Student C said in the interviewed that:

“I say “thank you” to my English teacher in every lesson because she always makes games for the class. I know

that she may have a lot of work to do, but she still insists to let us play every day. When I know that other teachers

would not do such thing, I want to work harder to thank the teacher who does it every day for us.”
The other two students also mentioned similar thoughts, that if the teacher applied the e-learning games in the lesson,
they would appreciate it and be cooperative in class. It is shown that students are willing to try harder in learning when
they have positive feelings and thoughts towards the teacher. Lee (2012) also had the same finding in his study that
teacher-student relationship has great impact of students’ academic performance. Moreover, in the questionnaire, when
students were asked if they liked the English teacher making e-learning games for them, the average score is 4.0,

showing that they appreciated such action.
4.4. Students’ Perception on Learning

The four student interviewees all expressed positive thoughts towards the implementation of e-learning formative
assessment in online lessons. Student A mentioned in the interview that the games on Nearpod was fun. She likes
playing it for every lesson since it makes the lesson less boring. Student B said in the interview that:

“not all the teachers use e-learning tools with us. When there is English lesson, I know there must be a game, which

makes me excited. I do not want to speak up in lessons because my classmates may laugh at me. But when I am

playing games, I am not afraid to be wrong. On the opposite, the teacher may even praise me if I get good results.”

It is shown that the e-learning formative assessment has gradually encouraged students to gain confidence from that,

hence increasing their self-esteem, which is very important to their learning. In Saracoglu’s (1989) study, it shows that
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having higher self-esteem can increase one’s self-efficacy, meaning that one can learn better with higher self-esteem.
And the average score is 4.0 when students were asked if they liked playing games in English lessons in the

questionnaire, showing that most of the students like this mode of learning.
5. Reflection and Conclusion

Under the pandemic, there are endless challenges in online teaching, and the effectiveness of teaching and learning
through online lesson has always been a controversial topic. However, while the downsides of online lessons are
undeniable, how to make good use of the advantages and benefits of e-learning tools should be teachers’ main focus to
facilitate their teaching in 21% century. With the findings in this study, it is shown that online lessons can also be an
opportunity for teachers to develop new teaching strategies using e-learning tools. For instance, using e-learning tools
as daily formative assessment in online lessons have several benefits to teaching and learning. Not only can students
gain confidence, interest and self-esteem thus have better academic results by using e-learning tools to practise more on
the language, teachers can also have a better relationship with the students, and gain an understanding on students’
learning progress so as to adjust the teaching strategies. Nevertheless, such implementation is never easy. First, it takes
time for students to get used to using the e-learning tools. The study period was only one month, and it took nearly one
week to familiarize the focused group with the routine. Therefore, when feasible, the usage of e-learning tools should be
demonstrated to the class before the study to make better use of the study period. Moreover, it is mentioned by the
interviewees that they do not have many opportunities to use e-learning tools in other lessons. To optimize the
effectiveness of e-learning, it should be implemented in a whole-school scale, in which most of the teachers unitize the
format of formative assessment by using e-learning tools. To achieve such goal, the IT team of the school should first
consider what e-learning platforms are the most suitable for the students, then promote it to all teachers at school
through workshops. In such way, all students can be benefited from the proper use of technology and e-learning.

It is always important for educators to act swiftly to embrace the challenges in such crucial period whereas great
changes may happen anytime in the educational field. Although the study mainly focuses on online lesson, the same
teaching strategy can also be applied to face-to-face lesson, whereas Primary Four and Five students can use their iPads
bought in the Bring Your Own Device Scheme for formative assessment through e-learning platforms every lesson.
Students would not be stressful and reluctant to such arrangement and they can also make good use of the devices they

own for learning.
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Abstract: The technological development of the 21st century is rapid. In order to enable students to adapt to the
changes in technological society after graduation, and to be competitive in learning and employment, technology
education should no longer be limited to the strength of a school, but should comprehensively cultivate students' 21st
century skills. This article will share how the school develops STEM education from general to elite and from
subject-based to interdisciplinary. This STEM education development model is suitable for band-one schools with
high-achieving students. By placing equal emphasis on academics and technology, it will cultivate 21st century
technological talents progressively and comprehensively.
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Abstract: This era is featured by high mobility of information so that teachers can gain easy access to unlimited
up-to-date data for teaching. Instead of “what to teach”, it is more meaningful for teachers to explore “how and why to
teach” to better teaching and achieve personal professional growth. This article is co-authored by a Chemistry and
Chinese Language teacher who wish to explore how morphology of professional learning communities of teachers have
been and will be shaped so as to cultivate the culture in professional collaboration. In fact, mutual sharing of
knowledge through collaboration and exchange of ideas is highly valued in such communities so that teachers can be

empowered and energized for their professional growth with the support from counterparts.

Keywords: Teachers’ Professional Development, Learning Community, Mutual Sharing of knowledge, Collaboration

and Exchange, E-Platforms
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Integration of Interdisciplinary Elements and Enhancement in Information
Literacy of Students
Fiop o gee?
mﬁm;+ga§

BT AL TR
victorchoi808(@yahoo.com.hk
jonathan.yip@yhkcc.edu.hk

(HE]AHT a0y BB F 23 o FHEN 2 @7 A2 A RJFAT - TP FIBGY ER
PSR RGP A P S B AE s AT ) i (s"#‘ﬁ*im PeP AL AR ) TR
Ag4LnFRE A L 0 F 7 "»‘%J‘%\wq& Mrrmigd ~TEgEp o AR ZFARNIRLE X
TR Hm ﬂ\?iﬁw%ﬂ‘}(%i"ﬁ EREFT ARG »ﬁgz,gﬁﬂpﬁl ing_iz RS B4Rl
[MaEx])] srasgy BEH; FTAE 4 Biga 4 5 PypLd

Abstract: Occurrence of epidemic has transformed face-to-face class management activities into online mode. There are
surprises with the change in mode. This article aims to present a case sharing about how to make attempts in enhancing
students’ capacities (including problem solving skills and critical thinking skills) and also their level of information
literacy through integration of interdisciplinary approach in class management activities. This article aims to provide a
new and unique perspective in understanding interaction among class management activities, information literacy and

interdisciplinary approach.

Keywords: Class Management, Interdisciplinary Approach, Information Literacy, Problem Solving Skill, Critical
Thinking
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Using Flipped Classroom to Improve the Academic achievement
Flipgrid and YouTube as an Example

2 Flipgrid = YouTube 3 ]

Taking

CEE
BE I
grace.x.ch.pan@gmail.com

(8] +<P%BFE7 7 oot TPACK (il cnhdf 1+ 87 kg oD+ 8 ¥ 7R {ohcal » e s ¥ »%
it it 2+ 11 Flipgrid fo YouTube tu# % & 405 ¢ 8 5 0] i BF 2 LE DA fof B od B H Y
DB FEFUERBESRE SV IT 4 v T RS 'F”W”»%,,#Fﬁmmp e AeB Y ke d BB
ARHEEARY T PR R T FRBE A Nl ERD F Y R 2R R T FRA B
YRR AL BSEF A hp Al BB LR o

[Bbégx] Joddz ;0 Y s BAEAL R  Flipgrid 5 YouTube

Abstract: This teaching research aims at applying the flipped classroom and e-learning resources and software to
promote the learning the learning efficiency, which based on the TPACK theory. Taking the application of Flipgrid and
YouTube in Chinese vocabulary teaching as an example, teacher teacher examine the learning support and efficiency by
comparing the students' different learning performance at the beginning of the semester and in the middle of the
semester. In this research, teacher use the way of observation, questionnaires, assignments, audio recordings, and oral
interviews to research an conclusion:1. Using the combination of flipped classroom and electronic resources in the
teaching process can improve the learning efficiency of groups, 2. The flipped classroom and electronic resources can

optimise the allocation of classroom time, promote self-learning, and take care of learning diversity.

Keywords: Flipped classroom, Learning Efficiency, Cater for Learning Diversity, Flipgrid,YouTube
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Abstract: The graph of function y=Asin(wx+q) is an important content of high school mathematics. To cultivate
students' visual imagination literacy as the objective of the course, with the image of the functions y =Asin(wx+g) as
the objective of the content, with the TI graphic calculator as the technical way, based on the path of implementation of
problem-driven teaching, we design the teaching program of “Images of functions y =Asin(wx+q) (Section 1)". Taking
review and consolidation, questions and situations, knowledge and skills, thinking and expression, communication and
reflection as the mainline of teaching, paying attention to problem-driven teaching, deep learning, information

technology assistance and geometric intuitive imagination, has important practical significance.

Keywords: Intuitive imagination, Graphing calculator, Teaching design, Trigonometric functions
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Application of Digital-Twin Technology in Education -- A Case Study of
Digital-Twin Double Teaching
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Abstract: Recent developments in Digital-Twin technologies has seen its use in cities, construction, and similar fields.

These technologies can also be applied to education to tackle key problems in the industry. The Digital-Twin Double
Teaching class mentioned in this paper is a new class format, combining Digital-Twin with Co-teaching methodologies.
This new format can provide solutions pertaining to the distribution of teaching resources, real-time collection of
classroom data, and the elevation of student immersion in their learning process. The use of Digital-Twin Double

Teaching has received the approval of teachers and students in classroom practice and has certain endorsement value.

Keywords: Digital Transformation of Education; Digital-Twin technology; Double Teaching
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The Practice of Serving the Accurate Teaching and Teaching Reflection by
Using Intelligence Micro-lecture
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Abstract: With the deepening of the development of information technology, education has entered a new era of Internet
and education. At the represented by Internet, artificial intelligence, big data are forming an increasingly close mutual
promotion with school teaching practice. The industrial community are trying to find more suitable technology
application for practical scenario in education, using the technology to promote teaching and learning quality and
efficiency. The education community are trying to explore more suitable advanced technologies to realize the
individualized learning. Micro-lecture is a new teaching form under this background. This paper mainly introduces the
application of intelligent micro-lecture in practical teaching by biology teachers in Shanghai Dong Hengfu High School,

and how information technology can assist teachers in accurate teaching and teaching reflection.

Keywords: intelligence micro-lecture,accurate teaching, teaching reflection; Big data > automatic speech

recognition(ASR)
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Learners’ Visual Attention to Intelligent Word App Interface
——An Eye Movement Experiment
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Abstract © Aim The work aims to study the visual attention of learners on three kinds of intelligent word app interface
elements. Methods the single factor three-level design was used to compare and analyze the learners ' visual attention
differences in three different vocabulary learning areas, functional button areas, vocabulary reading areas and example
sentence presentation areas. Results The conclusions are as follows: 1. Vocabulary learning area: The presentation of a
word in a single word makes it more targeted. 2. Functional button area: Color block button as a functional button than
text as a functional button can play a guiding role. 3.Lexical interpretation area: There is a strong cognitive correlation
between words and Chinese definitions. Setting thesaurus selection button between words and Chinese definitions leads
to learners 'visual attention transfer. 4. Exemplar presentation area: graphic presentation can improve learners '

attention allocation and promote learners ' deep cognitive processing.

Keywords : intelligent word app * visual attention > eye experiment
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A Practice of Integrating PhET Simulations to Promote Students' Deep
Learning: A Lesson Study from Shanghai
Ea
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leedong1 10@163.com

[#&] 5 %/J:?/’ii*“*ﬁxwwﬁ»w~;~tar‘iﬁz‘ﬁﬂfﬂm BRI TR B I
Fohving  Ep R (nab k) i F L b F e PRET Rt LM F 4 FR ¥ 07 aifd o
EREFEN? CAGERKERFPI-ELSFE CLRFREIZDZREZTFAPFERF? - A TR EL
WA F B e RP2 (7 L .

[X459]) Bhuside: piR, iREFE?

Abstract: Virtual-experimental technology is a tool featured with visualization, gamification, popularity and focusing
on exploration that can play an important role in open experiment teaching based in researches. This paper, illustrated
by the teaching process of Diet and Health of Shanghai-teaching version primary school science book, will talk about the
possibility of improving pupils' deep learning through making use of PhET virtual experiments. In the teaching case,
pupil's deep learning was inspired by setting proper goals, combining virtuality and reality and creating virtual models.

This paper will also discuss about the positive effects and use policy of the application of combined vitural experiments.

Keywords: Virtual experiments, Science, Deep learning
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APHEFRERAHF
A Preliminary Study of Bilingual Instructional Design Principles in

Elementary School Information Technology

FEEA Y Ea Fpae’
Wi rRTAFEREFET AR TE &
2%‘“7“‘ = P\‘/'éa?\:"/v’gﬁlg\ J§
SEMAFERAFEERA)E

" lcyan@mail.ntue.edu.tw

[H&] FIB2030 FFR7Icik > 2RERTD ¢ Bubiad L L4 i # B & By T 4R
FFRE RS I HEI R Y FEER . A2 BRI 2 TR R '”“%’a"%ra #*
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[Ratz] BFRE 5 KRERT S FRAE SRR 1F

Abstract: In response to the Bilingual 2030 policy, promoting distinctive bilingual courses, and developing bilingual
teaching models suitable for individual subject areas have become urgent tasks to the primary and secondary schools.
This paper focuses on the curriculum integrated theory and the principle of the information integrated issues course in
the curriculum guidelines of 12-year basic education, explores the practical approach of bilingual instructional design
of information technology. This paper proposes a dual-oriented and six-leveled instructional design reference framework.
The framework includes Communication-oriented and Content-oriented bilingual teaching strategies composed of six
levels of teaching design such as Greet, Prompt, Dialogue, Explain, Discuss, and Presentation.

Keywords: Bilingual Instruction, Instructional Design, Curriculum Integration, Issues Integrated Instruction
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A Pilot Study of Instructional Dimensions and Indicators in HyFlex Learning
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Abstract: Since the outbreak of the new coronavirus (COVID-19), the global education system has been severely impacted.
In 2021, due to the epidemic, Taiwan announced a comprehensive home-based online learning, thus promoting the
vigorous development of diversified and flexible teaching. This study focuses on the concept development of Hyflex
learning, and explores the instructional dimensions and indicators in Hyflex learning environment. Through discussion
and reflection, this paper proposes five dimensions and 76 preliminary indicators. It is expected to provide a thinking

framework of teaching design that integrates physical teaching and online teaching as a reference.

Keywords: HyFlex learning, technology- assisted teaching, dimensions of instruction
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The Effects of Problem-based Collaborative Learning on Scratch Learning
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Abstract: The aim of this study was to examine the effects of different instructional strategies on Scratch learning
achievement. The research object is 166 students in the fifth grade of a primary school in Taipei City. The independent
variables are problem-based and collaborative learning, problem-based learning and worked-example strategies. The
dependent variables were pre- and post-tests of learners' programming learning achievement in a four-week, 40-minute
weekly programming instruction. The result showed that: (1) In program understanding, problem-based learning group
is significantly better than the worked-example learning group. (2) In program application, the problem-based learning
strategy is integrated into the collaborative learning, if group members have not developed mutual trust, it seems that it
is likely to have a negative impact on the learning,

Keywords: programming education, problem-based learning, cooperative learning, learning performance
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Mind Habits of Learners with Different Cognitive Styles

in Mathematical Problem-Solving Performance
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Abstract: The purpose of this study is to explore the mind habits of learners with different cognitive styles in solving
mathematical geometry problems. A design-based research approach was adopted. The research object is 30 sixth-grade
students in a primary school in Taipei City. According to the group Tibetan picture test, the learners are divided into two
different cognitive styles: field-dependent and field-independent. Mathematical geometry tasks were tested to explore and
analyze the students’ thinking paths and mental habits in solving the mathematical geometry problems. The results showed
that: 1. Although there is no significant difference in the learning achievement of learners with different cognitive styles,
the field-independent learners demonstrated more deeply and more complex thinking behaviors in classroom observation.
2. The thinking path of field-independent learners is more convergent and the accuracy rate is higher. This study suggests
that heterogeneous grouping of learners with different cognitive styles seems good strategy, which should improve

learners' learning achievement in mathematical geometry and cultivate learning from different perspectives.

Keywords: cognitive style, group embedded figure test, mathematical problem-solving performance, mind habits
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Puppets Pals APP Integrated into English Teaching on 5th Graders
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(827 ] 0 dfedi®@? 0 fod HUPr A1 I E8BFRE FLENRS EFREN
BYERAFEFAFVIEFCERTPEERZ LG FPt g3 SR T 25248
TEFLHE T4 fed 5t (PuppetsPalsAPP) f& » /| T # 5B EZHE > I RZ LY
6k > FF 80 AP HRKES d et P BE LI RV EREIRETRESIFY B
RELZRAFBERA RSN LA B FHFLH T HI R I RF IR FVELR
todt o AF AR IR R T EAE R BRI R FLEFLEY S
WA

[(Matx] B 5 ZFRKE EFEV B FR8Y

Abstract: This research focuses on Puppet Pals APP integrated into English teaching on a group of 5th
Graders. The researcher found that students in her class were lack of English speaking ability and
confidence so that they were too afraid to speak in class. What’s more, the researcher wants to develop
more experience in information technology integrated into instruction as ICT has become important in
education today. There would be twenty-four 5th graders participating in this study, with 80 minutes of
teaching per week for 6 weeks. Through the well-designed course activities, the researcher found that
students’ post-test and questionnaire were higher than that of the pre-test in the end and their feedbacks

are mostly positive toward this teaching program.

Keywords: elementary school, English Instruction, English learning achievement, mobile learning
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Impacts of the Global Scholars Program on Students’ International Perspectives
and Tendency towards Communication
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Abstract: With the globalization, cognitive dissonance may occur in individuals’ cultural identity. Individuals should
develop their self-concept and cultural identity in the process of interacting with culture. With the opportunity to
experience cross-cultural learning, elementary and middle school students can stimulate their observational and
reflective skills in cross-cultural comparison. By means of participating in the global scholars program, this study guided
students through the project-based learning approach. Furthermore, the effect of this learning model on their
international perspective and communication tendencies was investigated. The results of this study displayed that the
students perceived high levels of international perspective, communication tendency, and satisfaction in the Global
Scholars Program. Such an approach cloud be a reference for global education.

Keywords: global education; international perspective; communication tendency
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A Study of the Perception of Teachers of Elementary Schools in Taipei City on
Online Distance Teaching during the Suspension of Classes due to the
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Abstract: In late May 2021, the epidemic of new coronary pneumonia in Taiwan became severe, and then the Ministry
of Education issued the suspending classes and non-stop learning policy. To ensure the students’ learning rights and
interest, the education bureau, school teachers, and related stakeholders had offered full supports for all of teaching
and learning processes. The purpose of this study was to investigate the teachers’ perception toward online distance
education through questionnaire survey method. The subjects are teachers of elementary schools in Taipei city by
snow-ball sampling. The research results revealed that the teachers of elementary schools had high acceptance degree
and full preparation for distance education. Nevertheless, they showed negative attitudes toward the effectiveness of

distance education.

Keywords: suspension of classes and non-stop learning, elementary schools’ teachers, distance teaching, perception
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AR B RFFFIL CSCLE TR TR A KE R EA L HAFY

The study that Utilize CSCL to Progress the Professional Development of
Reading Teaching Collaboratively in the Remote Schools Teachers in Taitung.

AT, EEm 2, g 3
IR A EL KT A 14
F AR 3R LR B K
TR L EAERT RO EES k kg iis
%wmm ek

* roywu9@gmail.com

(&) 2774t ARKEY FRDZRFZFLH S E 0 CSCLHGY » WF BT R R TREF

RAERTHREEESL P HEHFIH A AECCLEN TEFE LS LA RFFRLE - FL 8 T &
THIEBECSCLHALFHRELEXERTEY L5 L2t ZFRCSCLH A AT P FRIH
BH A drid g IR gRFHfARpA s RS damil > a2 kg i
(HCI) #4587 5 iehf CSCLYrAE ENnE B FlF c A2 BB THBY2Z AT OB BR N EF 225 -
[Matz] RiFE £+ L DA HERFEY

Abstract: This paper takes 4 elementary school teachers in remote areas of Taitung County as the research objects,
introduces the CSCL model, uses qualitative research design to carry out the teachers professional growth of reading and
writing teaching , and discusses the research objects’ professional development and teaching practice under the CSCL
model. The results of the research show that the research objects' teaching professional growth collaborative learning
through CSCL script has grate performance, and also found that the CSCL script show a dynamic pattern in this study.
The social interaction of the research objects affects their self-identity and contributes to the co-construction of the
knowledge system. And the different human-computer interaction (HCI) mode is also an important factor related to the

CSCL scripts development. At the end of this paper, some suggestions for follow-up research and promotion are also put

forward.

Keywords: teacher professional development, TPD, computer supported collaborative learning, CSCL
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Abstract: Learning how to program is complex and difficult. The traditional teaching methods focus on program concepts
teaching and coding emulation without following computational thinking approaches. Therefore, adopting suitable
strategies for reducing dilemma is an important task. The main purpose of this study was to integrate POEC strategy for
the vocational high school’s students to learn programming. In the learning process, the students predict the functions
and observe the codes and interface offered by the teacher, then explain the functions based on codes and execution results,
and finally conclude the precise functions after discussion and systematic program tracing. The research results revealed
that the POEC strategy can promote the correct ratios of understanding the problem-solving approaches and enhance

their computational thinking.

Keywords: programming education, POEC Teaching Strategies, Computational Thinking
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A Study on Learning Effectiveness and Learning Attitude of Elementary School
Students in Supervised Learning Combined with Arduino Open-Source
Hardware.
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Abstract: To explore the effects of combining Arduino open hardware and not using open hardware in supervised
learning teaching on the "learning effectiveness” and "artificial intelligence attitude" of fourth grade students in
elementary schools. Using the quasi-experimental research method of unequal groups before and after the test design,
the research objects are students in six classes of fourth grade in a northern elementary school for four weeks, a total of
4 lessons. Pre-tests will be implemented, and post-tests and artificial intelligence attitude scales will be conducted at
the end of the class. Results and expectations: (1) The experimental group's supervised learning teaching combined with
"Arduino open hardware" has a significant impact on students' learning outcomes. (2) The combination of supervised
learning and teaching with "Arduino open hardware" has a significant impact on students' attitudes towards artificial
intelligence. (3) The combination of supervised learning and teaching with "Arduino open hardware” has a positive

impact on both low- and high-achieving students.

Keywords: Arduino; Supervised Learning; Al attitudes; Learning Outcomes
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Abstract: Effect of grade six students’ math learning outcome with digital and substantial 5E inquiry-based learning
method— with math unit “surface area” for example. With quasi-experimental research of unequal group
pretest-posttest control group design. The research was adopted with 52 students in two classes of grade six in a
northern elementary school for 4 lessons during two weeks. Both classes implement math pretest and math learning
attitude scale,implementing math posttest and math learning attitude scale at last lesson on second week,taking
individual interview after research. Conclusion and anticipation:First, experimental group with digital 5E
inquiry-based learning method has a effect of significant promotion on learning outcome. Second, learning of math unit
“surface area” with digital SE inquiry-based learning method has a significant promotion for students’ learning
attitude.
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A Research on Applying the ASSURE Model for Designing the Information
Literacy Curriculum in the Elementary School: A Case Study of Internet
Rumor Verification
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Abstract: Information literacy and internet rumor verification are essential competencies for the future. This study designs
a curriculum of internet rumor verification with ASSURE model. The purpose is to explore elementary school students’
learning effects and attitudes. The research was conducted with 26 fifth-grade students. This study collected both
quantitative and qualitative data to evaluate the curriculum. The results show that the students in the curriculum achieved
better learning performance, motivation, self-efficacy, and satisfaction. And the information literacy curriculum did not
impose an extraneous cognitive load on the fifth-grade students. In conclusion, the ASSURE model is a practical and
convenient framework for merging technology and information into elementary school instruction. The results and

suggestions can serve as a reference for future studies.

Keywords: ASSURE model, internet rumor, information literacy, information verification
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