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How to enhance students’ motivation and academic performance by using

STEAM education in the school curriculum

Chiu Fai, Li !
1 Cognitio College (Kowloon)
Hong Kong SAR, China
cclef@cckin.edu.hk

Abstract: The latest Technology changes continuously, and STEAM education has become an essential element nowadays.
Our students need to acquire related knowledge before working in the society. A curriculum change, including Artificial
Intelligence (Al) content, is required in computer literacy subjects to promote STEAM education. This study evaluates the
effectiveness of STEAM education in curriculum in two ways: students’ motivation and academic performance. The
broader implications show that the study focuses on the generalization of STEAM education in the curriculum of
Computer Literacy, different teaching methods for STEAM education in the school curriculum can enhance students'
motivation and academic performance.

Keywords: Artificial Intelligence, STEAM education, Arduino, motivation, academic performance.

1. Introduction

In computer literacy lessons, students learned Artificial Intelligence (Al) and STEAM education. Despite the
emergence of STEAM as a popular pedagogical approach for enhancing students’ creativity, problem-solving skills, and
interest in STEM fields, the definitions and purposes of STEAM education remain ubiquitous. Therefore, the review
examined descriptions of the overall purpose of STEAM education, definitions of the STEAM acronym and the ‘A’ in
STEAM, creativity as a learning outcome, elements of arts education, and arts education learning outcomes. The review
found a myriad of definitions of the STEAM concept in general, a variety of interpretations for the “A” in STEAM, and an
overall lack of reported learning outcomes in the areas of creativity, problem-solving, and arts education. The articles also
differentiate in methods for merging STEAM disciplines, described in one of five ways: transdisciplinary,
interdisciplinary, multi-disciplinary, cross-disciplinary, and arts-integration. Recommendations are provided to advance
both research and practice in STEAM education (Elaine & Jen, 2019). The combination of STEAM education, with
VR-aided experience courses, could help to improve the learning satisfaction and outcomes of students and to arouse their
learning motivation (Hsiao & Su, 2021). Motivation factors positively influences perceived usability and learning attitude
(Wu et al., 2022). STEAM may offer an educational roadmap for different teaching approaches and successfully prove
that creativity promotes motivation through self-efficacy (Conradty et al., 2020). However, the effect on the enhancement
of students’ motivation and academic performance by using STEAM education in the school curriculum was not
mentioned in the research. So, this study evaluates the effectiveness of STEAM education in curriculum in two ways:
students’ motivation and academic performance.

In the current situation, many secondary schools open STEAM courses as cross-curricular activities (CCA) because
it is not a must to put into curriculum. However, in order to let STEAM education become generalized, we offer
STEAM education in the S3 curriculum of computer literacy subject starting in January 2023 and ending in May 2023
with the cooperation and collaboration with Alphotonics Limited to promote STEAM education. The term “STEM
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education” refers to teaching and learning in the fields of science, technology, engineering, and mathematics. It
typically includes educational activities across all grade levels—from pre-school to post-doctorate—in both formal (e.g.,
classrooms) and informal (e.g., afterschool programs) settings (Heather & Jeffrey, 2012). Arts education was involved
in facilitating STEAM education. Collaboration with the Chinese History department to enrol students in inter-school
competitions to further promote STEAM education. Data-driven analysis of students’ surveys and academic
performance enables the research to confirm the enhancement of students’ motivation and academic performance. A
comprehensive approach was used by utilizing both quantitative and qualitative data to assess the impact of STEAM
education on students. Methodological choices were based on a fair comparison between two groups, including a group
of students with STEAM education and another group of students without STEAM education. The result is impressive
and persuasive by comparing the data from these two groups. Pedagogical strategies used within the STEAM
curriculum, including catering for learner diversity by using enhancement class, pair-programming, self-directed
learning, cooperative learning, and inquiry learning, can facilitate students to develop their ideas and foster students'
interest in and positive attitudes towards the STEAM curriculum. These strategies let students enjoy learning and

contribute to students' motivation and performance improvements.

2. Scope of STEAM education curriculum

In Figure 1, the STEAM education curriculum performed in S3 includes teaching concept of STEAM education,
Introduction to STEAM education and Basic Electronic, Setup function and loop function and button states,
programmable Indoor Navigation Robot (LOKII robot), indoor mobility, open SDK, user detection and tracking, obstacle
avoidance, 2D Mapping, 3D Localization, navigation, path planning, LIDAR, depth camera, RGB camera, IMU, and time
of flight sensors.

Programmable Indoor Navigation Robot (LOKII robot)
Essential functions/specifications:

- Indoor mobility

- Open SDK

- User detection and tracking

- Obstacle avoidance

Function/specification listed below are advantages:
- 2D Mapping

- 3D Localization

- Navigation

- Path planning

With at least one of the sensors listed below:

- LIDAR

- Depth camera

- RGB camera

- IMU

- Time of Flight sensors

Figure 1
In regular lessons, teachers use teaching materials and online resources provided by Alphotonics Limited to facilitate

students’ learning of STEAM education and promote STEM education.
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3. Timeline of STEAM education curriculum

3.1 Curriculum within regular STEAM education course
By referring to Figure 2, before starting to learn concepts of STEAM education and text-based programming (Python)
in S3, students in S1-S3 are required to learn basic concepts of databases, multimedia, and block programming.

Curriculum Planning
S1 Adobe Illustrator for graphics design,

MS Access for basic database concepts

4

S2 Adobe Photoshop for photo editing,
Video Studio X7 for video editing,

PowToon for animation editing

4

S3 Lightbot, Hour of Code (Flappy Bird,
Minecraft, Code with Anna and Elsa), and
MIT App Inventor 2.0 for block
programming, Code Combat, Tynker, and
CodeHS for text-based programming

(Python)

Figure 2

Students in S3 learn STEAM education in three stages. First, teachers teach theoretical concepts of STEAM
education. Second, students learn text-based programming language for Arduino. At the final stage, students are asked
to design a solution to solving daily problems by using STEAM education concepts.

3.2 Enhancement class outside curriculum

By referring to Figure 3, after learning the curriculum stated in section 2.1, top 16 students are chosen to take

enhancement class for building useful application based on their designs.

All S3 students 16 students

Regular STEAM q Enhancement
education class

curriculum

Figure 3
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Sixteen students in the enhancement class have applied the knowledge and skills of STEAM education to enrol in
interschool competitions. They have got awards including:

(1) Science Talent Cup (Secondary Division) - STEAM Education Challenge 2023, Merit Awards

(2) The 7th Hong Kong Academic Circle "Decoding Chinese History" - Communication Program Emoticon Image
Design Competition - Junior Secondary School Division, Merit

(3) "Caltex Robhotics Engineer Classroom™ - Hong Kong Primary and Secondary School Robot Competition 2023,
Secondary School Division — Overall First Runner-up

(4) "Caltex Robotics Engineer Classroom" - Hong Kong Primary and Secondary School Robot Competition 2023 -
Projection Challenge, Secondary School Division - Second Runner-up

(5) "Caltex Robotics Engineer Classroom" - Hong Kong Primary and Secondary School Robot Competition 2023 -
Projection Challenge, Campus Elite Battle - First Runner-up

(6) "Caltex Robotics Engineer Classroom™ - Hong Kong Primary and Secondary School Robot Competition 2023 -
Curling Catapult Battle, Secondary School Division - Champion

as shown in Figure 4 to Figure 9.

N = . « = I

owam: L AuEeEIn v

FI\BETBSTEAMB S HES S
REEEEEAE

Figure 4
Science Talent Cup (Secondary Division) - STEAM Education Challenge 2023, Merit Awards

= ﬁlﬁ%ﬁﬁiﬁ '
TP

ﬁ‘ 4515‘5

Figure 5

The 7th Hong Kong Academic Circle "Decoding Chinese History" - Communication Program Emoticon Image Design

Competition - Junior Secondary School Division, Merit
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"Caltex Robotics Engineer Classroom™ - Hong Kong
Primary and Secondary School Robot Competition
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Division - Second Runner-up
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Figure 8

"Caltex Robotics Engineer Classroom™ - Hong Kong
Primary and Secondary School Robot Competition
2023 - Projection Challenge, Campus Elite Battle -

First Runner-up

Figure 9

"Caltex Robotics Engineer Classroom™ - Hong Kong
Primary and Secondary School Robot Competition
2023 - Curling Catapult Battle, Secondary School

Division - Champion

4. Teacher training

Before teaching regular classes, 3-day training section was arranged for teachers to learn concepts of STEAM

education and how to perform simple functions of sensors and servos, which are the STEAM education components

controlled by microcontroller using Arduino.

5. Strategy of teaching and learning

When teaching STEAM education theoretical concepts, self-directed learning is usually used. Students are given a

preview worksheet with a video to do the preview before lessons start. Students first gain exposure to new knowledge
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outside classrooms by reading or watching videos so that teachers can use class time to do work of assimilating that
knowledge through discussion or debates.

Pair-programming is used to cater learner diversity in teaching coding in Arduino to use the microcontroller to
control motion sensors, light sensors, and Wi-Fi connections. Students with higher abilities are arranged to pair with
students with lower abilities to learn coding so that they can help each other.

Cooperative learning and inquiry learning are usually used when doing a project to make the LOKII robot.
Learning occurs when students present information to and assess each other in order to create new knowledge by
working on a shared project. Students are arranged in groups and are assigned to develop their ideas of using STEAM
education technology to solve daily problems. Students in a group must discuss and analyse a problem, find a solution
to solve the problem, design the solution, and do a demonstration.

6. Participants

This research starts in January 2023 and ends in May 2023. Only five teachers are involved in the teaching. There are
four computer literacy lessons (40 minutes each) in each cycle (ten school days in one cycle). There is a total of 116
participants who are S3 students from four classes. Each student needs to complete a questionnaire after the research
period.

7. Response and Performance of Students

Questionnaires were completed by four classes of S3 students to evaluate the motivation for studying STEAM
education and methods of teaching STEAM education. There are four questions; question number 1-2 are about the
motivation for studying STEAM education, while question number 3-4 are about the strategy of teaching STEAM
education stated in section 4. Students are asked to give a score from 1-5 in each question. "1" means a strong negative
impression of learning STEAM education, while "5" means a strong positive impression of learning STEAM education.
Table 1 shows the data analysis of the questionnaire.

Table 1.
Data analysis of the questionnaire.

Results of questionnaire

No. of participants Mean of score
Q1-2 Q3-4
Class one 34 3.94 3.81
Class two 31 4.38 3.75
Class three 25 4.00 4.00
Class four 26 3.66 3.53
Overall 116 3.85 3.71

From the above table, the overall scores are above average. This indicates that the STEAM education in school
curriculum has successfully been adopted in this study. Scores of motivations for studying STEAM education in each
class are all equal or above average, indicating that correct methods of teaching are adopted to assist students' learning.

However, the scores of the Strategy of teaching STEAM education in one class are close to average, which means
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further investigation is required. So, we would conclude that students’ motivation was enhanced by using STEAM

education in the school curriculum.
Data-driven analysis of students’ academic performance has been carried out to evaluate the enhancement of

students’ academic performance. Table 2 shows the data analysis of academic performance.

Table 2.
Data analysis of academic performance.

Results of academic performance

Students without Students with
STEAM education STEAM education Difference

Mean 64.95 75.78 10.83
Standard deviation 19.47 9.67 -9.80
Highest 95.00 95.00 0.00
Q3 78.25 82.00 3.75
Q2 71.50 76.00 4.50
Q1 54.00 70.00 16.00
Lowest 0.00 45.00 45.00
Correlation coefficient (r) 0.50
Sample size (n) 116
t 6.131494987
p-value 1.28561E-08

The null hypothesis (H0): The correlation between the two variables is zero.

The alternative hypothesis (Ha): The correlation between the two variables is not zero, e.g. there is a statistically
significant correlation (Zach, 2020).

If we use a significance level of o = .05, then we would reject the null hypothesis in this case since the p-value
(1.28561E-08) is less than .05.

The correlation coefficient is statistically significant.

The difference between the academic performance of students without STEAM education and those with STEAM
education is significant.

The difference between the lowest mark, first quartile, second quartile, and third quartile are significant between
the academic performance of students without STEAM education and those with STEAM education. So, we would
conclude that students’ academic performance was enhanced by using STEAM education in the school curriculum.

To conclude, both students’ motivation and academic performance were enhanced by using STEAM education in

the school curriculum.

8. Limitation

A limited quota of enrolled students in inter-school competitions was received. Only selected students could be

enrolled in the inter-school competition, not all students.
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9. Further development

Research on catering learner diversity, differences in sex, and differences in learning style for STEAM education
can be analysed in the future. In addition, more studies about arousing students' interest in STEAM education topics are
needed.

10. Conclusion

In this study, we focus on the generalization of STEAM education in the curriculum of Computer Literacy. We
successfully adopt different teaching methods for STEAM education in the school curriculum. It is found that the
students' motivation for studying STEAM education and the teaching strategy of teachers are above average. More
studies on the generalization of STEAM education in education are needed in the future.
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Using Artificial Intelligence (AI) devices in the design of Scientific Investigations A cross
curricula collaboration between ICT and Science Department
EPFHELERC BT AN BN - TRAEPEL OB P RS
CHAN SIU KEUNG, WONG KWOK KEUNG
csk@qc.edu.hk, wkk@gc.edu.hk
Queen’s College, HONG KONG
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Abstract: With artificial intelligent devices become more and more popular, apart from learning
basic programming skills, students can perform self-directed learning by designing their own
scenario in scientific investigation using these smart devices. This paper shows case the
collaboration between the ICT and science department in the teaching of the new cross-curricula,
allowing students to design their own STEAM activities, and to improve their problem-solving skills
and creativity. It also helps to attract the students to engage in STEAM research and related jobs
in the future. Teachers can also identify students with STEAM ability and to nurture them
afterwards.

Keywords: Artificial Intelligence , self-directed learning ,scientific investigation ,habitat ;STEAM

1. Introduction

As Artificial Intelligence (Al) module has to introduce into junior secondary level
computer literacy curriculum recently, the use of relatively low-cost Al devices (such as
Huskylens) are now being deployed in computer lessons.  Students have to learn the Al basics,
understand Al ethics, know what is computer vision, computer speech and language. (EDB
memorandum #109/2023). The “CUHK Jockey Club Al for the future project” has developed
their own product --- “Al car” to assist teachers to teach the Al module and to give students
some hand-on practice on using Al in driving the Al car.

To meet the requirement of 10 to 14 hours of teaching of the Al curriculum, and to enrich
the learning experience of students in the area of Al and STEAM, our school would like to
introduce the Al curriculum to secondary one students. In order to develop students’
self-directed learning, the ICT and science department collaborate together to deliver a new
curriculum for the secondary one students. Basic Al concepts, programming skills and the use
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of smart devices will be taught in ICT curriculum in the first term, while in science lessons,

students will be engaged in a STEAM project with the topics on Ecosystem and Biodiversity.

Instructions are given to students in science lessons to guide them to work on the STEAM

projects.

Students start to design their own scenarios.

After the design process, they are

allowed to build their own models with the materials provided and to test their ideas. To round

up the STEAM projects, students have to present their final project during science lessons.

2. Project Details

2.1 Cross-curricular STEAM project design

4 subjects will be involved in the project design, namely science, computer literacy,

mathematics and visual arts.

They have different objectives in teaching:

Science e Students are able to describe and evaluate the environmental conditions in the

(Ecosystem and habitat and adaptation of a chosen terrestrial animal, as well as, the effect of

Biodiversity) human activities to habitat and survival of the chosen animal and present their
findings in a A3 poster.

+ Students are able to design an artificial animal to use in the habitat chosen and
fulfil the tasks set by themselves (such as: escaping from predators;
communicating with other animals; catching prey; migration, etc.)

Computer e Students are able to program the micro:bit device and to control it to emit
Literacy sound, light and handle communication among the devices,
(programming) + Students are able to build their own models using the materials given (such as
the LEGO bricks, micro:bit extension board (super:bit) and Al device
(Huskylens)
Mathematics + Students are able to construct the tasks using the mathematics concepts
(rectangular learnt in S1 (such as: sequencing and rectangular coordinates)
coordinate)
Visual Arts + Students are able to apply different visual elements e.g. visual language,
(design the colour theories; colour schemes; focus/ emphasis/ contrast to design their
poster and the posters and construct the design of the outlook of the artificial animal.
task model)

2.2 Detailed Implementation
During the first term, 4 subjects will be involved in the teaching of the cross-curricula

STEAM project.

The basic knowledge involved in the project will be taught.

Science

Computer Literacy Mathematics Visual Arts

Introduction of the
research of a chosen
terrestrial animal
Poster Design
requirement

Introduction to
micro:bit
programming, using
the micro:bit
extensions (super:bit)

Basic Mathematics
Directed Numbers and
the Number Line
Introduction to
Algebra

Basic concepts of
poster design for
presentation.

visual language:
colour theories, colour
schemes,




GCCCE2024

Looking at living Introduction to Linear equations in Focus/ Emphasis/
things, Huskylens used in one unknown Contrast, etc.

their environment and | computer vision Introduction to The characteristics of
habitat Geometry Chinese animal totem

The project employs a student-centered, inquiry-based pedagogical approach that encourages
students to engage in hands-on learning and problem-solving. The project is divided into several
stages, each designed to guide students through the process of creating and testing their
Al-enhanced animal models.

Participating students were selected based on their interest in STEAM subjects and their
willingness to engage in a cross-curricular project. The selection process aimed to create a diverse
group of students with varying skill levels and backgrounds to foster collaboration and peer
learning.

The choice of Al devices and software was guided by the project's objectives and the students'
skill level. The Huskylens, an Al vision sensor, was chosen for its user-friendly interface and
compatibility with the MakeCode platform, which was used for building the animal models. The
Huskylens allows students to easily integrate visual recognition capabilities into their designs,
enabling their animals to detect and respond to environmental changes, predators, and prey.

In the initial stage, students learn the basics of the MakeCode platform and the Huskylens
sensor. They are provided with a standard spider design as an example to build and test,
familiarizing themselves with the tools and techniques required for the project.

Next, students design their own scenarios and modify the standard spider design to incorporate
the Huskylens and other features. They are tasked with creating animals that can respond to
environmental changes, communicate with each other, and catch prey. This stage encourages
creativity and problem-solving as students adapt their designs to meet the project requirements.

After the mid-term examination, students participate in two half-day sessions where they build
their models using the provided materials and test their ideas. This hands-on experience allows
them to apply their knowledge and refine their designs based on real-world performance.

Finally, students create short videos showcasing their models and their capabilities. They
present their projects to the class during science lessons, providing an opportunity for assessment
and peer feedback. This final stage helps students develop their communication and presentation
skills while reinforcing their understanding of the scientific concepts and Al technologies employed
in their designs.
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23 Materials given to students

The following materials are provided to students:
super:bit extension board, lego blocks, micro:bit, battery holders, USB cable
motors, battery, USB wires Huskylens (Al vision sensor)

1d technology willOeTmee
Jlutions to real-life challenges, HKIF emMpog
to a global technology hubdg

3 provide a variety of pla
chnology-driven societiS

2.4 Standard Tasks given to students
As the project is related to creating a terrestrial animal, some standard tasks are given to
students for them to think, such as:
(a) Escape from predators or danger (hiding, moving away from obstacles, detecting sound, etc.)
(b) Communicate with other animals (by producing light, making sound, etc.)
(c) To catch prey (by knocking over something, hitting something, etc.)
(d) Migration (by detecting temperature change or light intensity change, etc.)
Besides, some mathematical skills are also required, say the calculation of the gear ratio for the
motors, etc.

2.5 Sample code to students for reference
Sample code for object classification for Huskylens is provided to students for reference.

12
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HuskylLens initialize I2C wntil success

HuskyLens switch alpgorithm to oObject Classification =

HuskyLens request data once and save into the result

set ID + to Huskylens get ID » of frame closest to the center of screen from the result

shiow number
on button A+8 = pressed

on button A + pressed

servo(180°) nun sa v value )

on button B + pressed

2.6 Project Management

Project management is a crucial facet carefully planned to sustain student motivation
throughout this longitudinal project. The timeline schedules diverse activities across subjects in
logical phases, balancing in-depth coverage while allowing flexibility through overlapping weeks to
cater for different pacing among students. Foundational lessons are jointly delivered by teachers to
reinforce interconnectivity across disciplines. Students are grouped heterogeneously into teams of
4-5 members to foster collaborative skill-building from peers with varied academic abilities. Each
group is assigned a dedicated teacher-mentor acting as their guide and motivator, teachers conduct
regular one-on-one check-ins to monitor understanding, provide individualized guidance, and
implement timely interventions as needed. Formative assessment checkpoints led by mentors gather
qualitative and quantitative feedback to identify difficulties, which are then addressed. Mid-way
reflections capture student emotions, experiences and perceived stresses to continually enhance the
program. Surveys further evaluate frustrations to determine additional support structures required.
Flexibility in timelines and resources optimizes the exploratory nature of this student-centered
learning model to maximize growth for all participants.

13
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2.7 Impacts to Education and findings

This cross-disciplinary Al integrated project aimed to cultivate crucial 21% century skills in
students such as collaboration, creativity, problem-solving and computational thinking. To evaluate
the impact, both qualitative and quantitative assessments were conducted.

During the post-examination activity, students demonstrated impressive collaboration and
problem-solving skills when presenting their Al-enhanced animal models. Each group took turns
role-playing as their programmed animals, showcasing how the animals responded autonomously to
different scenarios based on inputs from the HuskyLens vision sensor. The variety of creative animal
designs, from robots to mythological creatures, showed students' ability to think beyond conventions.

When simulating the animals detecting threats and communicating warnings to others, most
groups seamlessly coordinated their roles without prior rehearsal. This provided qualitative evidence
that students had acquired strong teamwork skills through dividing design tasks and peer-reviewing
each other's work progressively. Students also displayed self-confidence in explaining the
computational logic underpinning their animals' autonomous behaviors.

To assess subject learning, tests on concepts from Science, ICT, Maths and Visual Arts
introduced in the project were administered before and after. Results indicated up to 20%
improvement in scores across the board, validating the project's effectiveness in facilitating
cross-curricular understanding. Survey feedback likewise affirmed that students were better able to
recognize connections between traditionally ‘siloed’ school subjects, thanks to the integrated project.

In summary, through designing, building and demonstrating their Al simulations of territorial
animals, students demonstrated strengthened skills of collaboration, creativity, problem-solving and
computational thinking based on qualitative observations during their final presentation activity and
quantitative assessment results. The project achieved its goal of cultivating key competencies for
succeeding in STEAM fields through an integrated, exploratory learning process.

Next, to further maximize educational impacts, areas of focus for future work include:

e Expanding the pool of Al-integrated prototyping materials to support personalized
exploration of an even wider range of scientific phenomenon simulations.

e Customizing learning progressions through individualized project scopes that better
accommodate varied aptitudes and aspirations.

e Formalizing industry connections by facilitating student apprenticeships and mentorship
from STEAM professionals to concretize career exposure.

e Extending the program vertically to allow continuing optimization and mastery of
higher-order cognitive abilities cultivated over the middle school years.

e Conducting longitudinal tracking of academic performance and post-secondary pathways to
investigate long-term efficacy of this cross-disciplinary approach in equipping youth for
dynamic 2 1st century career landscapes.
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3. Conclusion

The integration of artificial intelligence (Al) into the curriculum through this STEAM project
has proven to be an innovative and engaging approach to fostering interdisciplinary learning. By
designing and creating territorial animals that inhabit in designated habitats and face various
challenges, students have the opportunity to consolidate knowledge from different subject areas
while developing problem-solving skills and creativity.

The project's focus on equipping animals with vision capabilities through the use of Huskylens
Al vision sensor has opened up a wide range of possibilities for students to explore. By considering
the different situations their dreamed animals may encounter, such as finding food or escaping from
predators, students are encouraged to think critically and apply computational thinking to develop
solutions through programming.

Beyond the development of problem-solving skills and creativity, this project has the potential
to foster a deeper understanding of Al ethics and the implications of Al technology in various
contexts. As students engage in the design and programming of their Al-enhanced animals, they are
prompted to re-think the ethical considerations surrounding the use of Al, such as data privacy, bias,
and the potential impact on society. By incorporating discussions and reflections on Al ethics
throughout the project, students can gain a more comprehensive understanding of the responsible
development and application of Al technologies.

Furthermore, the project's emphasis on computational thinking can be extended to other subject
areas, allowing students to apply their newly acquired skills and knowledge across different
contexts. By recognizing the transferability of computational thinking, students can develop a more
holistic understanding of how Al and related technologies can be applied to solve problems and
drive innovation in various fields.

To further strengthen the assessment of student outcomes, future iterations of the project could
incorporate more diverse evaluation methods, such as surveys or interviews, to gauge students'
understanding of Al ethics and their ability to apply computational thinking across different
contexts. This feedback can be used to refine the project design and ensure that it effectively
prepares students for the technological advancements of the future.

In conclusion, this STEAM project represents a significant step forward in integrating Al into
the curriculum, providing students with hands-on experience in designing and programming
Al-enhanced animals. But for students with weaker ability, they need more time to learn the new Al
curriculum and to apply the knowledge acquired.

Finally, by sharing our design and seeking feedback from the wider educational community,
we aim to continuously enrich our curricula and provide students with the skills and knowledge
necessary to thrive in an increasingly technology-driven world with the increase use of Al
technology.
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Abstract: The Key Learning Area (KLA) of technology has gained significant interest in education systems worldwide. As
technology continues to play a crucial role in societal advancement, it is essential to recognize its potential in preparing
future generations for an interconnected and digitalized society. However, technology education faces hurdles arising
from differing ideologies and contextual factors, leading to inconsistent policies and teaching approaches. This
conceptual article delves into the challenges confronted by technology education in Hong Kong, shedding light on the
intricate interplay between ideology, policy, and practice.

Achieving and sustaining the esteemed status of a prestigious profession for teaching practitioners remains a persistent
challenge. In Hong Kong, the characterization of teaching as a 'semi-profession’ still holds true. By exploring these
dynamics, we aim to gain a deeper understanding of the complexities involved and contribute to the discourse surrounding
teaching professionalism. This article also contributes to the broader understanding of promoting TP and highlights the
need for further investigation into the multifaceted concept of professionalism in the field of technology education.

Keywords: teaching professionalism; technology education; Hong Kong;

1. Introduction

Of particular importance in today’s rapidly changing digital age, the Key Learning Area (KLA) of technology has
garnered significant interest across various education systems. With the ever-increasing reliance on technology for social
and economic advancement, such a trend reflects the recognition of technology education as a crucial pillar in preparing
future generations to thrive in an increasingly interconnected and digitalized society, so as to drive innovation, enhance
productivity, and foster global competitiveness in a rapidly evolving global landscape. Despite the promising prospects,
it is important to acknowledge that technology education faces challenges that hinder its ability to reach its full potential.
These challenges arise from divergent ideologies and contextual factors, resulting in inconsistent policies and teaching
approaches.

While the attainment of professionalism is crucial to establishing teaching as a bona fide profession (Mak, 2003), a
deeper investigation is vital to uncover the nuanced meanings embedded within the discourse of “professionalism”. The
pursuit of teacher professionalism (TP) often extends beyond the scope of professional self-regulation, especially in the
context of Hong Kong, where historically the government has restrained the emergence of powerful professional agencies
which could potentially politicize education issues and exert undue influence over the decision-making process (Cheng
& Wong, 1997), and therefore adopted a paternalistic and bureaucratic approach to holding teacher accountable (Morris,
2008). The dynamics and complexity of the interaction between ideology, policy and practice are vital for understanding
and effectively promoting TP in Hong Kong's education system.

This conceptual article does not aim to reform the existing structure of technology education or establish professional

standards for technology teachers in Hong Kong. Instead, its objective is to explore the challenges faced and shed light
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on the dynamics and interactions between ideology, policy, and practice within the domain of technology education in
the context of Hong Kong.
2. Literature Review

The elevation of a profession’s status is closely tied to the discourse of professionalism (Hoyle, 1975).
Professionalism is generally understood as a committed practice to the process of becoming professional (Freidson, 2001),
with accompanying standards outlining requirements and expectations for members to improve the quality of services
(Hoyle, 2001). Each profession conceptualizes and develops professionalism to establish agreed-upon norms of the job
and to create clear boundaries based on distinct values, moral obligations, and ethical behaviours (e.g., Bossers et al.,
1999). However, since the emergence of TP as a distinct research area three decades ago, a consistent definition of TP is
lacking in the literature, with varying perspectives raised and attempt to categorize it. Synthesizing the current discussions,

the concept of TP encompasses the following three major aspects.
2.1. A Multifaceted Concept

The substantial components of TP are centred around the development of the teaching profession as a full-fledged
profession. Corresponding to the deficiency of teaching as ‘semi-profession’, different dimensions that are critical for
performing the highest standards and improving service quality are being proposed. These efforts seek to persuade the
complexity of teaching in nature and enhance the prestige of this profession (Hoyle, 2001). ‘Technical rationality’ view
attempts to define the specialized knowledge and skills that are needed to perform the work, whereas transformative view
emphasizes practical competencies to empower teachers’ professional autonomy and discretionary decision-making.
2.1.1. Technical Rationality

The primary concern of this view is to determine the professional expertise of teaching, which emphasizes the
existence of a common knowledge base for teaching, including specialized knowledge, skills, dispositions and procedures
required in the process of teaching (Goodwin, 2012). In this respect, ‘professionality’ (Hoyle, 1975) that constructs
teaching competency is being strengthened to promote an agreed-upon performance standard for evaluating all
practitioners. Historically, content-based knowledge is regarded as the essence of TP (Ballou and Podgursky, 2000).
Mastery of discipline knowledge makes teaching a ‘natural’ (Murray, 2008) progress where the teaching profession
simply needs to apply knowledge from other disciplines. However, knowledge of teaching, borrowed from other
discipline’s epistemological, pedagogical and educational values alone cannot professionalize teaching, knowledge for
teaching — pedagogy, then turns teaching into a monopoly and sets a social closure to those who do not possess it (Darling-
Hammond & Youngs, 2002). This specialized knowledge and methods for teaching “has been a means of changing
teaching from a job with pronounced idiosyncratic characteristics to a profession with well-defined boundaries.” (Mak,
2003, p. 171).

Discussions of TP in this perspective have hugely declined in today’s scholar work. Although this tradition may still
be acknowledged in the field of teacher education, the understanding of professionalism as ‘technical rationality’, or
‘technicality of teaching’ (Ishii, 2022) is indeed problematic. First, pedagogy is getting increasingly diversified as the
knowledge base on teaching expands. As a result, it is becoming difficult to make judgments of what constitutes good or
efficient teaching due to sometimes conflicting views of pedagogy. The pedagogical choice became an ideological
battlefield. Second, such a technocratic view superficially positions teaching as a technical operation. Teaching,

characterized by discretionary decision-making and moral commitment to the needs of students (Eraut, 1994), involves



human interaction rather than solely technical skills. Especially facing the increased complexities in the contemporary
world, teachers are more demanded to respond to spontaneous challenges.
2.1.2. Transformative view

Transformative professionalism has then been proposed as a counterpart to deny the craft and artistry of the teaching
profession (Mockler, 2005). Developed upon Schon’s (1987) concept of ‘reflective practitioner’, this view refuses to yield
to the instrumentalism that narrowly defined teachers’ work, instead attempting to revitalize TP in a rapidly changing
environment that demands teachers’ professional judgements (Sachs, 2003). Practical competencies, rather than esoteric
knowledge, are being emphasized to pose links between teachers’ work and their broader social and civic responsibilities.

With growing concerns over ‘learnification’ of educational discourse (Biesta, 2010), a phenomenon that an abstract
sense of ‘learning’ is being promoted as the sole objective of education without specification of key questions about
content, purpose and relationships (Biesta, 2015), transformative view necessitates teachers’ pragmatic judgement in their
sites of practice. This view believes that it is teachers’ professional judgement to exercise rather than the application of
standard protocols or appeal to externally defined ‘what works’ that uphold the goodness of education. Practical wisdom,
therefore, makes the role of teachers crucial. To sustain this notion of TP, a community of Phronesis, features teachers’
individual practice in the form of a hermeneutical circle and collective engagement through dialogue and discussions, is

proposed by Tang (2021) to be pursued.
2.2 A Contested Concept

More than just a descriptive concept encompassing the nature and character required to perform professional works,
TP is also an ideological concept approached as a constitutive discourse that embodies power (Hilferty, 2008b). While
the teaching profession attempts to advance professional control, the conception and enactment of TP highly rely on the
external environment and are influenced by different discourses (Sachs, 2016). Multiple interpretations of professionalism,
as a consequence of contestation between rival stakeholders and their interests, were developed in response to the
changing social, political and cultural circumstances (Hargreaves, 2000; Sachs, 2001; Hilferty, 2008a). This contested
notion of TP particularly reflects in the entanglement between occupational professionalism (or normative
professionalism) and organizational professionalism (or managerial professionalism) (Moore & Clarke, 2016).

As discussed earlier, the teaching profession aims to promote the idea that teaching is a highly complex work through
the establishment of traditional occupational professionalism, which at its core is occupational control and professional
autonomy based on competencies and expertise. However, this notion becomes less emphasized in new occupational
contexts following the shift of the discourse of professionalism. Post-professional age, as classified by Hargreaves (2000),
witnesses the development of performance cultures and standards to hold teachers accountable (Sachs, 2016).
Characterized by increased explicit auditing and accounting of professional competencies (Evetts, 2018), the discourse
of TP is developed as a disciplinary mechanism to serve managerial demands (Fournier, 1999).

The organizational objectives, often associated with political agenda, are greatly influenced by the widespread
neoliberal and market-oriented ideology. Increasing demand for accountability and transparency of practices circulates
as managerialism competes with professional autonomy to assure the quality of education and student learning outcomes.
It may produce some benefits to the quality of education, while, facing increased surveillance and measurement of teacher
performance, more scholars have portrayed this managerial professionalism as the de-professionalization of teachers

(Hargreaves, 2000). First, achievement targets and performance indicators limit teachers’ exercise of discretionary



decision-making (Lo et al., 2013). Service ethics, an important component in professional work, is no longer accentuated
(Ravitch, 2010), causing teachers to feel alienated from their work. Second, increased bureaucracy, in the form of red
tape, form-filling and paperwork, erodes teachers’ enthusiasm and diminishes their motivation to take initiative (Hui,
2015). Third, increasing scrutiny from external parties cultivates a culture of teacher-bashing. Teachers are saddled with
responsibility and blame for the failure of education (Whitty, 2005).
3. Challenges

With the relentless march of technology, it is evident that numerous agendas at play jeopardize the objective of
technology education. One of the key issues is the rapid pace of technological advancements. The wide-ranging and
constantly evolving nature of technologies presents a significant obstacle for teaching practitioners to keep pace with
them. In particular, the changing landscape of artificial intelligence (AI) has further intensified the difficulty of staying
up-to-date with new developments. However, the current position of technology education in Hong Kong seems to lack

a well-deliberated consensus in addressing these challenges.
3.1 What is the ‘specialty’ of technology education?

There is an absence of a specialized body of knowledge underpinning professional expertise (OECD, 2017).
Maintaining occupational control over work sets distinguish boundary between professions and other occupations
(Freidson, 2001), which requires a certain degree of expertise and complexity involved in the work (Ingersol & Perda,
2008). Although certain credentials are prerequisites to ensure the acquisition of a set of knowledge and skills beforehand,
such as a one-year full-time post-graduate diploma (PGDE) or licensing examination, the practice of teaching was not
founded upon stipulated validated principles and scientific theories (Howsam et al., 1976; Goodwin, 2011), historically
the usefulness of which to the quality of work is also in doubt (Hargreaves & Goodson, 1996). Additionally, its service
to children often demands less match between the practitioner’s field of speciality and assignments of teaching, which
contributes to a relatively loose entry gate. The short duration of teacher education programs coupled with a lack of
rigorous and extensive training make up the perception that teaching is a less specialized profession than others. And
teaching practitioners appear not to assure the public of high-quality best practices in teaching — if have.

Although there are concerns about whether it exhibits the hallmarks of a “strong profession” in comparison to teachers
in other jurisdictions or other professions like medicine or law (Morris & Williamson, 2000), teaching in Hong Kong is
generally acknowledged as a profession (Quang, 2016). However, the apparent lack of deliberate consideration of the
‘speciality’ of technology education is evident in its practices. Especially at primary and lower-secondary levels, this
results in a fragmented approach in the school-based curriculum that prioritizes showcasing the latest gadgets and trendy
tools, often accompanied by specific toolkits and promising jargon. From this author’s observation, it has become
prevalent these years that technology education's emphasis on superficial displays and standardized outcomes detracts
from the original purpose of technology education, which should be to foster critical thinking and problem-solving skills
among students. Instead, the practicality of toolkit application and chasing for inter-school STEM competition has taken
precedence over the development of essential skills and competencies. Consequently, students may become more inclined
to prioritize short-term achievements and superficial demonstrations of knowledge, rather than engaging in deep inquiry

and practical application of skills.

3.2 Resource-rich versus Resource-fulness
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Upon examining the Hong Kong education system in comparison to its counterparts, it becomes apparent that a
wealth of resources is available. Notably, various initiatives have been proposed and implemented at different school
levels to promote the development of innovative and technology. For instance, the “IT Innovation Lab in Secondary
Schools” (IT Innovation Lab) initiative offers financial support, with each publicly funded secondary school receiving up
to $1 million over a three-year period from 2020/21 to 2022/23. Additionally, a substantial allocation of $300 million has
been earmarked to extend the programme from 2023/24 to 2025/26.

While the availability of resources is undeniably beneficial in the provision of quality education, there are doubts
regarding the extend to which these resources are effectively utilized to professionalize in-service teachers. In practice,
an incentive market mechanism encourages external educational technology companies to offer comprehensive
technological solutions for upgrading school equipment and facilities, as well as organizing related activities to utilize
subsidies. Unfortunately, this approach often leaves teaching practitioners on the periphery of a buy-service model, rather
than actively involving them in the process.

This also highlights the issue of sustainability in technology education initiatives. It is important to note that the
intention is not to dismiss all forms of public-private cooperation. However, the challenges lie in finding a balanced
approach that effectively integrates these resources while simultaneously nurturing the professional growth and autonomy
of in-service teachers. Additionally, it is essential to consider whether the entire school community, beyond just teaching
practitioners, has been adequately empowered to continue implementing the existing school-based curriculum and further

develop technology education in the event of scheme conclusion or budget cuts due to financial constraints.
3.3 Hysteresis in the paradigm shift

In contrast to other traditional disciplines, the ever-evolving and multi-disciplinary nature of technology education
necessitates a paradigm shift to cultivate an environment where it can truly shrive. This shift involves transforming various
aspects of existing school practices, including pedagogy, learning methods, assessment, and the division between
mandatory and optional subjects. However, despite the recognition of the need for this transformation, various contextual
factors impede its actualization, leading to a state of hysteresis in the paradigm shift.

First, professional authority is often undervalued or neglected. Professional autonomy is widely accepted as a key
feature of professions (Hoyle & John, 1995). Professions should be granted a higher degree of professional autonomy and
self-governance on the premise of high-quality services (Freidson, 2001), which allows for the exercise of discretionary
decision-making based on competencies in complex contexts and control over internal affairs with minimal interference
(Evetts, 2014). The discussion around teaching profession depends on the domain analyzed (Ingersol & Perda, 2008): at
the micro level, teachers, what Hoyle (1975) termed as ‘restricted professional’ or similarly ‘street-level bureaucrats’ by
Lipsky (2010) have much workplace autonomy and discretion over content choice and pedagogical choice, however, at
the mezzo and macro level, teachers have little influence over institution operation, curriculum structure (Tirado &
Barriga, 2016), and accountability (Taylor, 2007). Perception of such passive and undervalued professional authority is
commonly manifested in the designated role of teachers, even as advocated by OECD (2018, p. 7), “Teacher agency.
Teachers should be empowered to ... deliver the curriculum effectively.”

Second, school as a public institution is contingent upon constant scrutiny and evaluation by society, and as a result,
teaching is more subject to administrative and supervisory surveillance, which is intended to align with the agenda set

forth by traditional social function and emerging discourse on knowledge-economy. Teachers are often treated as means
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to serve managerial and organizational objectives rather than an end valued for intrinsic worth. This trend is especially
evident today as nations compete for excellence across various domains, with teacher performance primarily assessed
based on students’ achievement in large-scale international standardized tests like PISA, TIMSS and PIRLS (Goodwin,
2011). Additionally, parent-teacher relations might be more confrontational than ideally reciprocal, and a wide range of
issues, such as discipline, teaching methods, assessment, and administrative logistics, weaken professional superiority.
Consequently, teachers are both criticized and seen as a solution for the shortcomings of educational systems (Pawlewicz,
2020), with the ultimate goal of achieving social-economic sustainable development.

4. Conclusion

In conclusion, this conceptual article has delved into the challenges faced by teaching practitioners in the domain of
technology education in Hong Kong, shedding light on the intricate dynamics between ideology, policy and practice.
Through this exploration, several key challenges have been identified, hindering the full realization of technology
education’s potential.

The absence of a clearly defined specialty knowledge base and a comprehensive understanding of the objective of
technology education undermines its professional standing. Furthermore, while considerable resources have been invested
in technological initiatives, concerns arise regarding the sustainability of these initiatives and the extent of teacher
empowerment. Over-reliance on external providers risks neglecting the development of teacher expertise and autonomy,
which are vital for long-term success. Additionally, various contextual factors contribute to a state of hysteresis in shifting
the education paradigm to align with the evolving nature of technology. Traditional social and policy influences continue
to undermine the professional authority of technology teachers, limiting their discretion over the scope of their work.
Moreover, the prevailing culture of standardized testing and marketization of educational institutional runs the risk of
reducing technology education to a mere tool within a competitive environment.

As an in-service technology teacher and a teacher training practitioner, this author by no means holds a pessimistic
view towards the future development of technology education. Moving forward, by acknowledging the challenges and
their intricate complexities, different stakeholders in the education field could collaborate more strategically to address
these challenges proactively. With dedicated efforts and a focus on professional growth, the future of technology
education in Hong Kong holds great potential to not only prepare students for the opportunities of the digital era, but also
inspire and influence other regions, creating a ripple effect that promotes innovative and effective technology education
throughout the broader educational landscape.
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Abstract: As digital technologies continue to evolve and integrate into our daily lives, electronic teaching is gaining
global significance within education. This paper explores our school's policies and resources towards establishing e-
classrooms and supporting a tablet BYOD program. Specifically, it analyzes the impact of electronic classroom setups,
teacher training, and tablet integration on pedagogy. Research has found that corresponding policy support and upgrades
to equipment have positively influenced teaching interactivity. It also highlights that equipment maintenance and ongoing
professional development for teachers are important issues to address during the implementation phase. Ultimately, this
paper argues that sustained policy focus and investment of resources are critical to the successful long-term
implementation of electronic teaching, with the goal of sharing experiences that may be helpful for other schools
embarking on similar initiatives.
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BERAE STEAM 15 EERREB M

Implementing School-based STEAM Education to Reshape the Future Learning Space
B/
AR

Email: stlaw@sap.edu.hk

(BE] #3 STEAM HBEZERSEIRNAEBE - LERFESEREY 21 HCAERZIRETENEE - B2

BRI 3 RS ARV E SN EL - AEGOFIEIRIES) STEAM 5 - HIZBBERTFEHN STEAM HERE

HE
il

SEENBBEE - - HEMPRARKBEXMNEEERMWBIRAT -

(B ] STEAM #B ; RARE | BRESE

Abstract: Promoting STEAM education aligns with the current global educational trend of equipping students with the
essential skills to adapt to the rapid changes and challenges posed by economic, scientific, and technological
advancements in the 21st century. In recent years, our school has been actively promoting STEAM education, aiming to
enhance students' learning experiences through our school-based STEAM programme and develop them into innovative

talents who can make valuable contributions to our nation and Hong Kong.

Keywords: STEAM Education, school-based curriculum, cross-curricular learning
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Piloting interdisciplinary values education in senior primary schools using AIGC

Summary
This article explores the feasibility of interdisciplinary promotion of value education in Chinese language, visual arts and
computer subjects. The specific plan is to use ancient poetry as the theme, and students use generative Al (AIGC) to create
pictures for the ancient poetry. In this way, students can improve their language skills and learn about our country's traditional
culture and values.
Keywords: generative Al values education, interdisciplinary,PBL,ancient poetry
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A case study exploring the enlightenment of school-based interdisciplinary
collaborative inquiry project-based Learning (CI-PBL) on the sustainable

development of STEM Education at an aided primary school in Hong Kong

EN e 1
B/'i_

R Y 3
pkk@flps.edu.hk

[BE] 2/ REP2 28 RR w7 1312 Frck Forcdr 43950 STEM(# 4 - #1401 422 &5)
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KTAHFBOEHRE  AERY RV 2GR - BLLHRL S PHFWE Foil AT RT B RO 0
FEARABE P THE L N SAEEY S A K F ] STEM %7 A H 5 B chfer o

[FAEF] w4 im0 27y 5 STEM

Abstract: Whatever UNESCO, the National 14th Five-Year Plan, and the Chief Executive's Policy Address also
emphasize that STEM (Science, Technology, Engineering & Mathematics) education plays a vital role in global, national
and local social-economic development. Therefore, after summarizing the experience of successful practices in STEM
education in the past few years, our school’s innovative technology and teaching research team tried to design and
develop a more scalable, sustainable and efficient interdisciplinary STEM practices in senior primary classes this year, in
order to explore the enlightenment of school-based Interdisciplinary collaborative inquiry project-based learning on the

Sustainable Development of STEM Education in senior primary classroom practices in the future.

Keywords: Interdisciplinary, Collaborative, Inquiry, project-based learning, STEM
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[ Incorporating Game-Based Learning into Chinese Creative Writing Instruction:
Exploring Its Impact on Students’ Chinese Creative Writing ]
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Abstract: Conventional teaching methods are the main focus of traditional Chinese writing schools in Taiwan, Hong Kong, and
the Chinese mainland. The majority of the paradigm is lecture-based, emphasizing 'downstream processes' like rhetorical
Sflourishing and writing procedures above the production of original ideas. The development of the knowledge economy is
centered on inventive thinking in an era of rapid technological improvement. Students need to cultivate creativity since it is a
critical ability and is linked to national competitiveness. It also symbolizes the general course of study in the future. This essay
examines the conventional writing curriculum used in elementary schools in Hong Kong, which incorporates Game-Based
Learning. The efficiency of Game-Based Learning is examined by contrasting the experimental evaluation findings of students’
creativity and creative writing.

Keywords: Interdisciplinary, Maker Education, Creative Thinking, Chinese Writing, Game-Based Learning
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Abstract: This paper examines accelerating innovation and technology talent development from secondary education
through user-centric teaching, not competition-focused methods. It encourages early mastery of rapid learning via
online resources, promotes teamwork and efficiency in product development with MVP cycles and the SCRUM
framework, aiming to prevent freeriding. Integrating market insights into the curriculum enables students to observe
and meet user needs, fostering skills in teamwork, problem-solving, and agility. This approach prepares students for
future challenges by enhancing their technological and societal understanding, making it a potent model for nurturing

future innovators.
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Abstract: Our school aligns with the national strategy to foster innovative scientific and technological talents. Through
maker education, we have transformed science and technology instruction by introducing problem-based
interdisciplinary courses. To enhance creative thinking and innovation abilities, we offer diverse school-wide activities
and engage in science popularization and innovation education at all levels. Our commitment to nurturing high-quality
talent is demonstrated through active participation in local, national, and international science competitions.
Additionally, we organize and participate in science and innovation exhibitions, spanning various scales from local to
international. Through exchanges with peers and experts from different regions, both within our country and abroad, we
provide students with valuable learning opportunities to further promote their learning of science and innovation

education and cultivate their character.
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Integrating Sustainable Development Goals in Education through Technology:

A Model for Global Learning
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Abstract: This paper presents an innovative framework for integrating the United Nations Sustainable Development
Goals (SDGs) into Hong Kong's educational system. Moreover, we utilize technology to enhance global learning and
sustainability education. It outlines the strategic planning outcomes of the D-School initiative, emphasizing education
policy alignment with HKSAR's directives and the adoption of digital tools like sensor hubs and digital twins to foster
active, data-driven learning environments. Through a case study of implementation in Hong Kong schools, the paper
demonstrates the effectiveness of this approach in increasing student engagement and understanding of SDGs. The
initiative not only aligns with global sustainability efforts but also positions Hong Kong as a pioneer in educational
innovation, offering a replicable model for integrating SDGs into curricula worldwide, thus preparing students for the
complexities of modern global challenges.

Keywords: Sustainable Development Goals (SDGs), educational technology, global learning, education policy
alignment, Hong Kong education, digital twins, sensor hubs, active learning, sustainability education, D-School
initiative.

Introduction

In 2015, the United Nations set forth the 2030 Agenda for Sustainable Development, introducing 17 Sustainable
Development Goals (SDGs) as a universal call to action to end poverty, protect the planet, and ensure prosperity for all.
Central to achieving these ambitious goals is the transformative power of education. Recognized within SDG 4,
education is pivotal not just as a standalone goal but as a catalyst for realizing all SDGs. It equips individuals with the
knowledge, skills, values, and attitudes necessary to foster sustainable development. However, traditional education
systems often fall short in addressing the complex, interconnected nature of these global challenges.

This paper proposes a novel educational framework that integrates the SDGs into the curriculum through the
strategic use of technology, specifically focusing on sensor hubs and digital twins. This model aims to create an active,
data-driven learning environment that enhances global connectivity and understanding of sustainability issues. By
leveraging digital innovation, the framework seeks to transform educational practices, making SDG-related concepts
accessible and engaging for students, thus preparing them as informed, responsible global citizens.

With a focus on Hong Kong's unique educational landscape, this study illustrates the city’s potential to lead in
embedding sustainability and innovation within its education system. Through the development and implementation of
this curriculum, we aim to highlight the significant role that technology plays in advancing education for sustainable
development, offering insights into how global learning can be enhanced to meet the challenges of the modern world.

Overview of SDGs and Their Importance in Education
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The SDGs represent a universal call to action for all people enjoying peace and prosperity by 2030. These 17
interlinked goals encompass a broad range of social, economic, and environmental objectives, setting the global agenda
for sustainable development. Integrating the SDGs into educational curricula fosters a holistic understanding of global
challenges and cultivates a sense of responsibility towards the planet and its inhabitants. Through education, students
learn about the causes and consequences of poverty, hunger, health disparities, and climate change, among other issues.
They also explore innovative solutions and develop the critical thinking and problem-solving skills needed to
implement these solutions in their communities and beyond.

Furthermore, education that incorporates the SDGs encourages active citizenship and promotes values of peace,
justice, and inclusivity. It prepares learners not just to thrive in a rapidly changing world but to reshape a better world.
By embedding the principles of SDGs into education, we can inspire a generation equipped to tackle the most pressing
challenges of our time and to contribute to a more sustainable, equitable, and prosperous future for all.

Policy Alignment and SDG Integration

Policy alignment and the integration of Sustainable Development Goals (SDGs) into educational frameworks are
crucial steps towards fostering a sustainable future. The Hong Kong Special Administrative Region (HKSAR) has
positioned itself as a "Super Connector" in aligning its educational policies with the global sustainability agenda,
underscoring a commitment to integrating the SDGs into the curriculum. This strategic direction is not merely an
alignment with global objectives but a proactive stance to cultivate informed, responsible citizens capable of addressing
complex global challenges.

This policy alignment extends beyond traditional educational content, encouraging an interdisciplinary approach
that bridges the gap between theoretical knowledge and practical application. It seeks to create a learning environment
where students can directly engage with sustainability challenges, understand their implications, and explore innovative
solutions. Through this integrated approach, education in Hong Kong is poised to play a pivotal role in advancing the
Sustainable Development Goals, preparing students not just for academic success but for active participation in the
global effort towards sustainability.

The Need for Integrating Technology in Teaching the SDGs

The integration of technology in teaching the SDGs is imperative for modern education. In an era defined by
rapid technological advancements, leveraging digital tools and platforms can significantly enhance the learning
experience, making the abstract and complex nature of SDGs more tangible and comprehensible for students.
Technology facilitates dynamic, interactive learning experiences that can bring the concepts behind the SDGs to life,
thereby fostering a deeper understanding and engagement among students.

Digital tools such as sensor hubs and digital twins offer innovative ways to simulate real-world scenarios,
enabling students to explore the impact of human activities on the environment and the importance of sustainable
practices. Through such technologies, educators can create immersive, data-driven learning environments where
students can visualize the consequences of climate change, understand the intricacies of sustainable cities, or grasp the
importance of clean energy. This hands-on approach not only aids in grasping the theoretical aspects of the SDGs but
also encourages problem-solving skills and other generic skills, essential for addressing sustainability challenges.

Moreover, technology enhances global connectivity, allowing students to collaborate on projects with peers from
around the world. This global classroom concept promotes a sense of international solidarity and shared responsibility,
crucial for achieving the SDGs. It exposes students to diverse perspectives on sustainability, enabling them to
understand and appreciate the global nature of the challenges we face and the collective effort required to overcome
them. In essence, the need for integrating technology in teaching the SDGs lies in its ability to transform education from
passive learning to an active, engaging process.

Technological and Educational Collaboration

Technological and educational collaboration represents a pivotal strategy in advancing SDGs education. By
harnessing digital innovations such as sensor hubs or digital twins, this collaboration provides a hands-on learning
experience, immersing students in the practical aspects of SDGs. This approach enables direct engagement with data
collection and analysis, thereby enhancing students' understanding of complex environmental issues and their solutions.
Such technology-driven educational methods foster an interactive and engaging learning environment, facilitating a
deeper comprehension of the SDGs and empowering to take actionable steps towards sustainability.

Moreover, this collaborative framework extends beyond individual classrooms, encouraging partnerships
between educational institutions, technology companies, and environmental organizations. These partnerships are
crucial for developing comprehensive, interdisciplinary curricula that incorporate the latest technological advancements
and sustainability practices. They also provide opportunities for students to engage in real-world projects, offering
valuable practical experience and fostering a sense of global citizenship. In summary, technological and educational
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collaboration is essential for equipping future generations with the skills and knowledge required to tackle the world's
sustainability challenges.

Analysis of Current Methods of SDGs Education

Current methods of SDGs education often rely on traditional teaching approaches, which may not fully capture
the interdisciplinary and global nature of the SDGs. In many educational settings, SDG-related topics are typically
introduced through lectures and extracurricular activities. Comparatively, progressive education systems across the
globe have started to integrate SDGs education across various disciplines that encourage critical thinking, problem-
solving, and real-world application. This approach not only enhances students’ understanding of sustainability issues
but also equips them with the skills necessary to contribute to sustainable solutions.

Furthermore, the analysis of current SDGs education methods reveals a significant opportunity for incorporating
Information and Communication Technology (ICT) and other digital tools into the curriculum. Studies have shown that
leveraging ICT can enhance learning outcomes by making complex subjects more accessible and engaging for students.
The use of digital platforms and tools in teaching the SDGs can facilitate interactive learning experiences, global
collaboration among students, and direct engagement with real-time data and scenarios related to sustainability
challenges. In summary, while traditional methods have laid the groundwork for SDGs education, there is a clear need
for more innovative, interdisciplinary, and technology-enhanced approaches. These methods are crucial for preparing
students not just to understand the SDGs but to actively participate in achieving them, aligning education with the
dynamic and interconnected challenges of the 21st century.

Case Study: Implementation in Hong Kong Schools

In Hong Kong, a pioneering initiative to integrate SDGs education into schools provides a compelling case study
of innovative pedagogical approaches. Two schools, namely LKPFC and BHSS, embarked on a pilot program to embed
SDG-focused curricula through the strategic use of technology and active learning methodologies. This initiative saw
the implementation of sensor hubs and digital twins within the classroom setting, enabling students to interact with and
analyze environmental data in real-time. The curriculum was designed to transcend traditional lecture-based learning,
incorporating project-based tasks that required students to apply their understanding of the SDGs to address real-world
sustainability challenges. This hands-on approach facilitated a deeper comprehension of environmental issues and
fostered critical thinking and problem-solving skills among students. Additionally, the program emphasized the
importance of global connectivity, encouraging collaboration with international counterparts to share insights and
develop solutions.

Preliminary feedback from this innovative program has been overwhelmingly positive, with educators noting a
marked increase in student engagement and understanding of sustainability principles. This case study exemplifies how
integrating technology and active learning strategies can significantly enhance SDGs education.

Conclusion

The proposed framework, which incorporates cutting-edge technologies like sensor hubs or digital twins,
represents a forward-thinking approach to education. This case study demonstrates the potential of this model to
increase student engagement and comprehension of SDGs, showcasing the tangible benefits of integrating technology in
education for sustainable development. As this paper highlights, the enriched strategies and action plans derived from
the meeting provide a blueprint for other regions aiming to achieve similar educational outcomes. This initiative not
only positions Hong Kong as a leader in innovative education for sustainable development but also underscores the
global imperative of nurturing a generation equipped to navigate and influence a sustainable future through education.
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Abstract: This study explores the integration of AI with collaborative platforms to enhance Chinese language writing in
Hong Kong secondary schools. By anchoring in the writing process model, it addresses the social and cognitive aspects
of writing. It confronts challenges such as students' limited topic choices and a deficiency in strategic knowledge. The
study suggests establishing a student-shared materials platform and Al-tailored teaching content. A case study on "Temple
Street Wanderings" allows students to conduct fieldwork and document observations using Google Forms. Teachers then
collate and disseminate this data through GClassroom, aiming to provide a wealth of writing resources, stimulate student
interest, and improve writing abilities. This innovative teaching approach strives to transcend traditional educational
constraints and fortify students' writing processes.
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Abstract: This article describes a practical example of an interdisciplinary collaborative course that is based on
information literacy and combines values education. Combined with the school environment and curriculum needs,
general studies and life education are integrated into library subjects for interdisciplinary collaborative teaching.
Cooperate with field trips and other activities to promote the culture of traditional Chinese medicine culture to students,
parents and teachers, and popularize the knowledge of traditional Chinese medicine.
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Abstract: This article outlines a school-based, cross-disciplinary curriculum with an emphasis on digital learning. In order to
increase students' desire for learning Chinese culture, the instructional design makes use of multidisciplinary principles and is
based on the "Cognition, Affection, and Action"” framework. With the aim that through these teaching activities, children will
recognize and comprehend the value of Chinese culture through their instruction, the teaching approach in this study integrates

the "3 Instructional Model" and is customized for 160 primary students.

Keywords: Interdisciplinary, STEM education, Digital learning, Chinese culture, National security education
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Abstract: The education ecosystem in the information age faces multiple challenges. How to carry out artificial
intelligence education in primary school information technology teaching and establish a scientific and effective project-
based learning system is a problem that current information technology courses should pay attention to. This study takes
the perspective of the times and disciplines, and through empirical research, takes the course "Beginner Al Tools" as the
starting point to explore the teaching mode of combining artificial intelligence and project-based learning, in order to

improve the comprehensive quality of students and promote their comprehensive development.

Keywords: Artificial intelligence, Project teaching, primary school information technology teaching
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The potentials of AI Chatbots in Education

Hing Yip Lau
Head of Computer Panel
Marymount Secondary School

ericlau@mss.edu.hk

Abstract: ChatGPT is a popular AI chatbot that arouses a lot of users to test its ability in a short period of time. In Hong
Kong, most users are thru POE and Copilot to access ChatGPT. This study examines the capabilities of two AI Chatbots,
POE and Copilot in educational contexts. Using a comparative analysis approach, the chatbots were tested across twenty
scenarios relevant to educational tasks, such as translation, content creation, and coding assistance. The methodology,
including the selection of scenarios and evaluation criteria, is outlined. The findings suggest that while both chatbots
show promise in assisting learning and teaching, there are concerns regarding academic integrity and the potential for

misuse. The conclusion discusses the implications for integrating Al chatbots into educational practices.

Keywords: Al Chatbot; Open Al; ChatGPT; POE, Copilot; Swift

1. Introduction

Al chatbots have become increasingly sophisticated, with potential applications in various educational settings
ranging from primary schools to higher education institutions. Most large and famous companies have developed their
own Al chatbots. Amazon has Alexa, Apple has Siri, Google has Gemini and Microsoft has Copilot. In general, when
you type a query or question, the chatbot that you use will give you a sensible answer. For example, when I ask what
today’s weather in Hong Kong is, it will show you the weather forecast. The information based on the database in the
chatbot. If more people ask the same question, the chatbot should answer the question much better overall. Apart from
that, some companies or organizations create some customized chatbots to answer the queries related to their companies’
information. For example, some chatbots may answer the admission queries about some schools. But most probably the
responses of those chatbots are very limited. They can only answer some simple queries like the school fee, date of
deadline and some other basic facts. It is difficult to form a human-like conversation and its intelligence is limited.
Recently, ChatGPT developed by OpenAl is released to the public to test it. This arouses over 1 million people to test it
after releasing for 5 days and some cities raise the negative impacts of ChatGPT and want to ban it. In this study, [ would
like to know how POE and Copilot assist with educational tasks based on their existing abilities and what implications

for their use in educational settings are.

2. Literature Review

Recent studies have highlighted the growing presence of Al chatbots in education, demonstrating their potentials to
support personalized learning and offer instant feedback (Pratama et.al, 2023). However, concerns about their impact on
students' critical thinking skills and academic honesty persist (Sullivan et. al, 2023). Comparative analyses of Al chatbots
(Wu & Yu, 2024) have been scarce, particularly in the context of practical, classroom-based applications. This study
contributes to the field by providing a direct comparison of two Al chatbots, assessing their strengths and limitations in

real-world educational scenarios.
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3. What is ChatGPT?

The company OpenAl trained a model called ChatGPT which interacts in a conversational way. The conversation
makes it possible for ChatGPT to answer follow-up questions, admit its mistakes, challenge incorrect premises, and reject
improper requests (OpenAl, 2023). ChatGPT is a new natural language processing (NLP) model that can generate text
responses to questions posed in a conversation. It is based on the OpenAl GPT-3 model, which has been widely acclaimed
for its ability to generate high-quality texts with a small amount of input texts. ChatGPT comes to the third generation
Generative Pre-trained Transformer. This new model is designed to be used in chatbots, allowing them to respond to user

queries in a more natural way.

4. What can ChatGPT do?

ChatGPT has the ability of understanding and responding to different questions based on the user’s input, carries on
conversations in different topics and provides general advice. A qualitative testing framework is using the POE and Copilot
tools to examine responses across twenty predefined educational scenarios. Each scenario is designed to reflect typical
tasks in a classroom setting, such as solving mathematical problems or generating creative writing samples. The responses

are evaluated based on accuracy, relevance, and pedagogical usefulness.

translating texts into different languages

creating a short essay on any topic

solving any mathematical equation

checking, suggesting, and explaining the programming codes
elaborating complex questions in a simple way

correcting spelling and grammatical mistakes

rephrasing the passages provided

identifying keywords in an article

A A T o

completing incomplete writing

H
e

creating a social media post

—
—_—

. representing you to chat with your friend

H
N

finding local attractions and places of interest

—_
W

preparing for an interview for further study

H
b

building a resume

—_
194

. finding recipes

—_
=)

. Wwriting a song or poem

—_
~

. suggesting a plan for work or personal growth

—_
oo

. describe images

—_
Nel

. generate images based on your prompts

[\
=

. generate videos based on your prompts

5. How to use ChatGPT?

ChatGPT is now opened to the public to test it. You need to go to https://www.openai.com to create an account.

There are two requirements for creating an account. One is to have an email and second is to have a real mobile phone

number that can receive SMS message. But even though you have both, you may not create an account for testing because
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the company only provides the service in certain regions. At this moment, it does not support the Hong Kong region.
Therefore, I have tried to download the app named POE which uses the engine of OpenAl ChatGPT to create the app.
The responses from this app should be quite like the official one. The second way of testing ChatGPT is to use the newly
developing tool, Copilot which is released by Microsoft but this one is also based on ChatGPT. There is one more way
of testing ChatGPT is to write an app by ourselves. OpenAl provides an API for the developers to develop apps based
on the engine of OpenAl ChatGPT, but you need to have advanced coding skills to develop an app. I will mainly use
POE and Copilot to test the responses in this testing.

6. Testing ChatGPT

In the above sections, I have mentioned ChatGPT can apply in different scenarios. In this section, I will test all the
scenarios by using the POE app and Copilot to compare their differences. The results will be shown as a table format to

compare them with ease.

Scenario | Responses from Responses from
POE (ChatGPT-4) Copilot
I | Transhte | Sxpqx GRMRS ° SRURRBMA > B9 -
“Today’s
weather
is windy
and
cold.”
From
English
to
Chinese
2 Write a Al chatbots are computer programs designed to Al Chatbots: Bridging the Gap Between
passage simulate conversation with human users, particularly Humans and Machines
about Al over the internet. They are a form of artificial

In the ever-evolving landscape of technology, Al chatbots have emerged as powerful
Chatbot intelligence that has been programmed to understand, tools that blur the lines between human communication and artificial intelligence.
These digital conversational agents are designed to interact with users, answer
queries, and perform tasks, all while simulating natural language conversations.

3 Tell me .. .
how to Inthe case of y = xA2 - 2x + 1, let's try to solve 1. Factorization Method:
solve LRSI ICEZa o The given equation is already a perfect square trinomial. It factors as: [y = (x -
Y=X2 -2x 1. First, set the equation equal to zero: @ = xA2 - 12
+1 2x + 1. o The solution is (x = 1), which corresponds to the point where the parabola
2. Next, look for two numbers that multiply to ¢ (which touches the x-axis.
is 1in this case) and add up to b (which is -2 in this 2. Quadratic Formula:

case). In this equation, the numbers are -1and -1
because (-1) * (-1) = 1land (-1) + (-1) =
-2.
. Now factor the quadratic: (x - 1)(x - 1) = 0.
4. Use the zero product property which states if a *
b = 0, theneithera = Qorb = 0. So, set each
factor equalto zero:x - 1 = Q.
5.Solve for x: x = 1. So, the solution to the equation (y = x*2 - 2x+ 1) is (x = 1).

o Alternatively, we can use the quadratic formula to find the roots: [x = \frac{-b
\pm \sqrt{b*2 - 4ac}H2a}]

o Here,(a=1),(b=-2),and (c=1).

o Plugging in the values: [x = \frac{-(-2) \pm \sqrt{(-2)*2 - 4 \cdot 1 \cdot 1}{2
\cdot 1}] [x = \frac{2 \pm \sqrt{4 - 4}{2}] [x = \frac{2 \pm O}2)]

o Since the discriminant is zero, we get a repeated root: [x = 1]

w
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import SwiftUI [ ] My App

Use swift import Swiftul ®  Myhpp
to write a e e ety struct Star: Shape {
program Pat; < . .
et starExtrusion:
to draw a CGFloat = 8.5 : .
et nt
star let pointsOnStar = 5 let ess: Double
let adjustment =
-CGFloat.pi / 2 func path rect: CGRect) ->
var path = Path() perh ¢
let starRotation =
Double.pi / -
Double(pointsOnStar) guard corners >= 2 else {
let radius: CGFloat = return Path()
Teach me Reading an analog clock involves recognizing the 1. Identify the Hands:
how to positions of the hands on the clock face and Ananalod clock toicall has two hands:
read a interpreting them to tell the time. Here are the steps to o Ananalog clock fypicallyhas two hancs:
clock read a clock: + Hour Hand: The shorter hand points to the hour.
Clock Face Overview = Minute Hand: The longer hand indicates the minutes.
2. Hour Reading:
Analog clocks typically have three hands:
o Look at where the hour hand is pointing.
1. Hour Hand: This is the shortest hand and moves - !

: o The number it's closest to or has just passed represents the current hour.
slowly. It points to the current hour or somewhere ) i N ) )
between two hours, indicating the fraction of the o For example, if the hour hand is near the 3, it's approximately 3 o'clock.
hour that has passed.

‘What The phrase "l has socks" is grammatically incorrect. . it . .
wrong The error lies in the use of the verb "has" instead of | 11ease lhas sock"contins  ranmalal e The onectfom shouldbe |
with “I "have." The correct form of the verb to use with the ' VT , ‘ , :
has pronoun "I" is "have." e socks Theverh hre'is theappropiee choie forexpressing possession
”‘7 ' ' |

socks”’ The correct sentence should be: onnerhi. el ee o sk vou aveany more anguagereltedquesions!

"I have socks."
Rephrase Here are a few ways to rephrase "I hate you" in a less ~ o -
“I hate direct or softer tone: | strongly dislike you.

kRl

you 1. "I'm really upset with you right now."

2. "I'm feeling very angry towards you at the moment."

3. "I'm having a hard time dealing with my feelings for

you."
nghhght The phrase “CPU is like the brain of a human being” draws an analogy between the
. CPU central processing unit (CPU) in a computer and the human brain. Let's break it

the . bran down:
keyWOI' dS : . 1. CPU (Central Processing Unit):
of “CPU e human be|ng o The CPU is the core component
. . of a computer.
18 hke the o It performs calculations,
brain Of a executes instructions, and
human manages data processing.
being.”
Complete This is a black cat. ULLSEaCEE
the
sentence
of “This
isa
cat.”
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10 Cre.ate a ) Just got my hands on the latest Taylor Swift ) Taylor Swift: A Trailblazing Artist 3
social album, and it's pure gold! .. #” From her soulful lyrics Hey Swifties! Let's talk about the incomparable Taylor Swift.
media to those catchy melodles', @taylorswnfﬂbS p.roves once 2 The Jourey Begins:
post again why she's the music industry's reigning queen. ) ! ) ) )
about Every track tells a story that hits you right in the . Br?rn o: Dec:embeer, 1989, in Bea]dmg:ennsylvama, Taylor Alison Swift
Tavl feels. Can't stop listening! Who else has been #Swifted snowed early promise s a musical prodigy.

aylor with this new release? Drop your favorite song in the « From a young girl with big dreams to a global superstar, her journey has been
A : . thing short of inary.
Swift comments! J7 9 #TaylorSwift #NewMusicAlert nothing short of extraordinary.
#Swifties

11 | Ilike to I'm just a computer program, so | don't wear clothes,
dress T- but I'm glad to hear you enjoy wearing T-shirts! They ﬂ ﬂ_’, gm gT'ﬂm o 1’]{ ﬂfg’, 7 \L_:/
shirt. are a popular choice for being comfortable and

. \ o g m o
How versatile. What's your favorite T-shirt like?
about
you?

12 Any Hong Kong is known for its vibrant cityscape' lush Certainly! Hong Kong is a vibrant city with a mix of modern
51ghtsee— . . . skyscrapers, historical sites, and natural beauty. Here are some
ing nature, and rich history, offering a plethora of must-visit sightseeing places:
placesin | sightseeing opportunities. Here are some popular 1. Victoria Peak (Mount
HK? : Austin):

attractions:
o Take the iconic Peak
N A . Tram to Victoria
1. Victoria Peak (The Peak): Offers panoramic views Peak for
! : breathtaking views
of Hong Kong Island, Victoria Harbour, and the of the city skyline
Kowloon sky"ne and Victoria Harbour.

13 | How to Preparing for an interview to study medicine at the Certainly! Preparing for a medicine interview at Oxford
prepare University of Oxford requires careful planning and University is crucial. Here are some essential steps to help you
an thorough preparation. The interview process at Oxford succeed:

. . is known to be rigorous and is designed to assess not
interview . . o 1. Know the Format:
only your academic potential but also your suitability for

for . a career in medicine. Here are some steps to help you o Understand the interview format. Most candidates have
Studylng prepare: at least two panel interviews lasting 20-45 minutes.
medicine o Each interview typically includes at least two academics
in Understand the Format and one practicing clinician.
Oxford? « Research the specific interview format for Oxford 2. Research Oxford's Approach:

medicine interviews, which usually involve multiple

mini-interviews (MMIs) or traditional panel

interviews.

14 HO'W to Writing a resume involves organizing your professional Certainly! Writing a compelling resume is essential for job
write a qualifications, educational background, work applications. Let's break down the process step by step:
resume? experience, and skills in a clear and concise format that )

is easy for potential employers to read. Here's a guide 1. Choose the Right Resume Format:
to the key elements of a resume and how to write them: .
o There are three common formats:
Contact Information = Chronological (Reverse-Chronological): Lists work
At the top of your resume, include your: eXperienCe in reverse order (mOSt recent flI'St).
Suitable if you have a consistent work history.
« Name . ] e
Phone Number » Functional: Focuses on skills and qualifications
L]
« Email Address (professional emall address) rather than work history. Ideal for career changers or
« LinkedIn Profile (optional, but recommended) those with gaps in employment.
« Personal Website (if applicable, especially for = Combination: Combines elements of both
roles that require a portfolio) chronological and functional formats.
15 | How to Cooki.ng spaghetti is a relatively simple. process. Here's Cooking spaghetti is a straightforward process, and when done
cook a basic guide on how to cook spaghetti pasta: right, it results in perfectly al dente noodles. Here's how to cook
aghetti . spaghetti:
Spaghe Ingredients: )
9 1. Choose Your Spaghetti:
* Spaghetti pasta o Not all spaghetti brands are created equally. Try
* Salt different brands and sizes to discover your preference.
« Water

e Optional: Olive oil
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16 | Write a In the realm of sky's grand, beaming crest, Certainly! Here's a poem celebrating the beauty of sunshine and
poem Where sunshine reigns and light is guest, sunset
about' Dawn paints with gold the azure vast,
sunshine | A warmth that wakes the world so fast. Golden Embrace
and Sunrise
sunset With rays that stretch to kiss the dew,
Th o b ; d In the quiet hush of dawn, The sun tiptoes over the horizon,
€ morning sun brings day anew, Brushing the sky with hues of apricot and rose. Birds stir, their
A symphony in Splendid Iight, melodies weaving through the air, As if whispering secrets to
Till noon is reached, its heat at height. thelwakingiworlch
17| Write a L Plan: Introducti Lesson Plan: Introduction to
lesson esson Flan: Introauction :
lan of Algorithms
teachi Algorithm Desi
teaching tO gOI'It m ESIgn Objective:
algorithm _ _
design Ob’ . « Students will understand the concept of an algorithm and
0 learn how to create step-by-step instructions to solve
jectlve- problems.
Students will understand the basic principles of Duration: 60 minutes
algorithm design and learn how to approach problem- Introduction (10 minutes)
solving computationally. By the end of the lesson, they 1. Context Setting:
will be able to define what an algorithm iS, describe the o Discuss what computer science is and its role in
characteristics of a good algorithm, and create a simple R
) . o Recap previous knowledge related to computers,
algorithm for a given problem. coding, and binary.
18 Describe I | 't ist with that t The image features a colorful emblem or coat of arms. Itis
the image m sorry, | can't assist wi at request. shield-shaped with a blue and yellow color scheme. At the top
ttached of the shield, there is a golden eagle with its wings spread wide.
attacne The main part of the shield features a unique symbol, possibly a
@ stylized “SS," in yellow against a blue background. Surrounding
w the shield, there is a banner in blue with golden borders that
contains the text “THE LORD IS MY LIGHT." ‘E
19 | Generate L .
. Image creation is coming soon to your
an image region
of a cat.
We're working hard to bring Image Creator to more
locations around the world. Check back again soon.
Thru StableDiffusionXL chatbot in POE
20 | Generate I'm sorry for any confusion, but as an Al text-based | apologize, but | am unable to directly generate videos.
as- model, | don't have the capability to generate videos. However, you can explore various online video creation tools or
second However, | can help you outline a concept for a 5- software to create a short Lent-themed video. Feel free to add
video second video about Lent that you could produce using re_lev_ant images, text, and.music triconvey the message of Lent
about video editing software or by working with a within the 5-second duration. $&
videographer.
Lent. ek

Our comparative analysis revealed that while both chatbots were capable of translating text, Copilot's translations

were closer to the original meaning. In the response of writing a passage in the second scenario, Copilot could provide a

header about the specific topic, but POE only wrote a passage. In the third scenario, both could give a clear explanation

of solving an equation, but POE expressed nicely. However, there is a limitation of typing and showing equation. If there

are some complex equations, users cannot type them in the chat because there are no specific mathematical symbols.

About writing a program in the fourth scenario, a request was sent to write a program to draw a star by using Swift

programming language. Both had errors if directly copying the codes to the Swift Playgrounds but after deleting some

obsolete codes, both could show a star. It indicated that both could not use the latest codes due to the trained Al model.

Copilot not only provided sensible coding statements and provided comments for most of the codes. This capability can

really help those programmers who are stuck in certain parts of their programs and want to find possible solutions. In the

example of reading a clock, both could teach users how to read a clock in a systematical way, but this could show the

limitation of both because it could only express everything as texts instead of other multi-media.
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In the sixth scenario, both could clearly point out the spelling and grammatical mistakes. About rephrasing in the
seventh scenario. Both gave a proper answer, but POE could provide more examples. In the eighth scenario, POE could
quickly select those keywords in the sentence; however, Copilot only explained the keywords, but it could show you some
pictures of the keywords. This highlights a big difference between POE and Copilot. Copilot can integrate the multimedia
contents that it finds on the Internet, but POE cannot. POE had the ability of completing a blank in a sentence, but Copilot
could not understand this in the ninth scenario. POE may help teachers to generate answers for some “fill in the blank”
questions. In the tenth scenario, both could create a media post about “Taylor Swift” but the contents from Copilot were
lengthy.

Copilot responded naturally in the conversation of dressing and gave a feeling of chatting with a friend; however,
POE did not express its feeling in the eleventh scenario. Perhaps POE has some settings to avoid expressing emotions
like human. Both could provide the sightseeing places in the twelfth scenario but did not provide any information of how
to go there. This might be provided if further questions would be asked. For sightseeing, POE has its limitation because
it could not show some pictures or videos of the sites and users mainly rely on the written information, but Copilot could
extract some pictures from the Internet. As for preparing interviews, writing resumes and cooking food from the thirteenth
to fifteenth scenarios, both gave some guidelines. About writing a poem, both seemed to generate a meaningful poem
based on the topic, but Copilot could give a header for the poem. In the seventeenth scenario, both provided a lesson plan
with a systematical format. In the eighteenth scenario, Copilot could describe the image attached meaningfully but POE
could not. About generating images in the nineteenth scenario, POE could generate meaningful images through other
built-in chatbots, but Copilot did not allow to do this due to the regional restriction. As for generating videos in the last
scenario, both could not achieve. After analysis, a summary table is provided to illustrate the performance differences

between the two chatbots across all tested scenarios.

Scenario Responses from Responses from
POE (ChatGPT-4) Copilot
1. | Translate “Today’s weather is windy and cold.” From English 7 v (better)
to Chinese
Write a passage about Al Chatbot. v v (with header)
3. | Tell me how to solve v (present nicely) v
y=x*-2x+1
4. | Use swift to write a program to draw a star v v (with
comments)
5. | Teach me how to read a clock v v
6. | What wrong with “I has socks”? v v
7. | Rephrase “I hate you” v (more examples) | Vv
8. | Highlight the keywords of “CPU is like the brain of a human v x (but provide
being.” images)
9. | Complete the sentence of “Thisisa  cat.” v X
10. | Create a social media post about Taylor Swift v v (lengthy)
11. | I like to dress T-shirt. X v
How about you?
12. | Any sightseeing places in HK? 7 v (with pictures)
13. | How to prepare an interview for studying medicine in Oxford? | v
14. | How to write a resume? v v
15. | How to cook spaghetti? v v
16. | Write a poem about sunshine and sunset v v (with header)
17. | Write a lesson plan of teaching algorithm design v v
18. | Describe the image attached X v
19. | Generate an image of a cat V' (Use another chatbot) | X
20. | Generate a 5-second video about Lent. X X
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7. The Challenges of ChatGPT

Arianna Johnson (2023) reported some district schools in US banned using ChatGPT due to the problem of cheating.
Comparing with some proprietary Al chatbots, ChatGPT is more intelligent and human-like. It can help you generate
different types of articles based on your requests. Teachers may need to spend more time to identify whether the work is
done by students or not. However, does banning be a good choice for students and teachers? Without ChatGPT, students
can still copy information from the web. Teachers still need to wonder whether the work is done by students or not.
Therefore, some plagiarism tools like “Turnitin” are developed to check students’ work. Due to the development of
ChatGPT, the current plagiarism tools may not easily identify students’ work. Technology is looking forward and adapts
based on the changes. Reviewing our learning processes, we often need someone to guide us and give concrete examples
so that we can grasp our knowledge and skills. Teachers can take this role, but they may need to face several students all
the time. ChatGPT can assist teachers in this role. As shown in the previous testing about writing a program, comments
were also provided so that users could understand thoroughly instead of copying only. As for students, they could obtain
information or answers easily and quickly, however, if they do not have the abilities to justify the information critically,
their acts will be exposed soon or later. If this technology is being used in a positive way, it can bring benefits to both

students and teachers.

8. Conclusions

This study compared two Al chatbots, Copilot and POE, and found that Copilot is better at providing updated
information and media due to its search engine connection. Also, users’ personal and company data are protected if users
use the accounts provided by the school. The data used will not be used to train the Al model later. However, students
below 18 cannot use Copilot under the current policy and it cannot generate images directly due to the regional restriction.
It seems students can be benefited from POE only, but teachers can have an option between them.

Although our comparison is just a start, it is clear that Al chatbots could significantly impact education. More
research is needed to fully understand their benefits and drawbacks. This includes looking at other chatbots like Gemini
and examining how using these Al tools affects students' learning, especially their critical thinking skills.

As Al chatbots become more common in classrooms, we must ensure they are used in ways that support learning and

maintain academic honesty. Future studies should continue to investigate how best to integrate Al in education responsibly.
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Abstract: The debate surrounding the instruction of ESL (English as a Second Language) has
challenged "old" methods of teaching and acquiring literacy as a result of the globalization of
education. In STEAM (Science, Technology, Engineering, Arts, and Mathematics) education,
innovative approaches to language have altered perceptions about teaching and learning English
and opened the door for "new" advances in literacy practices. The development of 21st century
skills and STEAM education are frequently cited as the main goals of teaching and learning. Given
the rapid and increasing interest in this issue, the aim of this study is to investigate the linkages
between English learning and the development of 21st century skills that may be found in STEAM
learning. The methodology of the research is combined with quantitative and qualitative method,
including STEAM lessons, questionnaire and academic result analysis. This paper presents a need
to change the current pedagogical practices in STEAM Education to consider ESL learners’ needs
in today s globalising and digital society with 21°" century skills, particularly in the midst of the
rapid and continually evolving changes due to COVIDI9.

Keywords: STEAM education, English learning and teaching, 21% century skills, Student’s

performance, English as a Second Language

1. Introduction

The current world is always changing, and it is imperative that we stay up with these changes. It is
of the utmost importance that the next generation be equipped with the knowledge and skills
necessary to tackle difficult issues. According to the Education Bureau (2017), nine generic skills
including communication skills, numeracy skills, IT skills, critical thinking skills, creativity,
problem solving skills, self-management skills, study skills and collaboration skills have been

identified as essential for student learning in the school curriculum.

Students have better chances of succeeding in school and in life when they learn skills related to
science, technology, engineering, arts, and mathematics (STEAM). Study found that STEAM and
STEM courses had a positive impact on students' learning interests, learning attitudes, and learning
outcomes, as well as on cross-disciplinary knowledge integration, independent thinking, problem-
solving skills, and practical skills (Jeong & Kim, 2015). Creativity, critical thinking, collaboration,
and communication (4C skills from the 21 century skills) are the four pillars of STEAM education,
which are designed to prepare students for the 21st century. In this research, the study is designed to
examine how to integrate STEAM into the ELT classroom and cultivate their 4C skills under Hong
Kong ESL context.

113



GCCCE2024
2. Methods

Participants
20 participants of the research were from the primary 5 and 6 from the former school STEAM

school team. The researcher was the leading teacher at the former school STEAM school team.

Attitude towards 4C skills questionnaire — Pre-study and post-study questionnaire

This research made use of a questionnaire that had 16 questions, all of which were based on the 4Cs
abilities. More specifically, there were 4 items for each competence. The same version of the
questionnaires was given to the participants to finish before the whole section of STEAM activities
(pre-study) and after the whole section of STEAM activities (post-study).

STEAM activities plan
The STEAM activities plan, related English learning content and the activity flow are shown in the

table 1, table 2 and table 3. Each of the STEAM lesson is 60 minutes.

Table 1. STEAM Element Comparison Table for Course Projects

English Weather STEAM Program

Unit - English Weather Report - Temperature Sensing Alert Device
Elements - Scratch Animation Programming - Micro:bit Hands-on Course
Science (S) Scientific concepts related to weather | Scientific concepts related to weather
changes change
(temperature, rainfall, etc.) (Weather comfort)
Technology (T) | Scratch animation program Scratch for Micro:bit
Engineering (E) | Animation with Micro:bit Micro:bit Development Board

Simple weather temperature sensing

alert device

Arts (A) Beauty of visual, auditory and color N/A

culture
Mathematics Rainfall rate Comparative calculation of the size
M) of the numbers

Table 2. English learning content

Listening Reading Speaking Writing

Listening to the Read English Weather Recording English Writing English Weather
English Weather Newspaper Transcript Weather Report Newspaper script

Video Report Template

Table 3. STEAM Activity Flow

Stage | Activity Design
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(1)

- The students' interest will be aroused by an English weather bulletin video. The students
were asked about their knowledge of weather conditions such as temperature and rainfall.
- Linking old concepts to new ones, bringing out English vocabulary and related English

articles

)

- The course is conducted in small group. Discuss in group and rewrites the group's
English weather script, and scratch animation.

- When guiding students in scratch programming or controlling the Micro:bit board, the
teacher uses "questions" instead of "instructions" to guide students to actively think about

and explore how to select, use, and adjust scratch tiles to achieve the desired action.

3)

During programming scratch animations or controlling Micro:bit boards, the teacher uses
questions to stimulate students to think about how to make the animation commands to be

smoother and more refined, and let students think and discuss.

4

Using the ideas developed by the students during the explanation stage of Stage 3, the
students will present and discuss their ideas to identify and choose the most effective

solutions to their problems.

)

Students will use the methods they developed and implemented during the explanation
and practice stages to validate them, and then correct them if there are errors to the stage

of conceptual deepening.

(6)

Students go through the exploration, interpretation, implementation and deepening stages
in the programming process. The teacher will provide students with the opportunity to
share their reflections after each problem, facilitating collaborative learning.

After each group finished the animation of the English weather report, the course is

designed to have group animation sharing and evaluation activities.

3.

Data Analysis

The tool that was used was the application of a 5-Point Likert scale, where each point represents a

particular amount of agreement as indicated in Table 4 and the interpretation of mean values as
indicated in Table 5.

Table 4. 5-Point Likert Scale

1 2 3 4 5

Never Seldom Sometimes Usually Always

Table 5. Interpretation of Mean Value

Mean Value Interpretation
1.00-1.49 Very poor
1.50-2.49 Poor
2.50-3.49 Moderate
3.50-4.49 High
4.50-5.00 Very high
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This research also made use of the school term 1 and term 2 English GE paper to investigate the

invention of STEAM programme on their result of the English level. Reading and writing were

included in both terms of the GE paper. Research compared two terms GE paper results.

Students’ attitude towards activities based on Communication skill

Table 6. Mean scores and interpretation related to students’ communication skill
(Pre-STEAM programme)

Statement Mean (M) | Standard Deviation | Interpretation
(SD)
S1. | I share ideas with classmates 4.15 0.764 High
S2. | I listen to my classmates’ ideas 4.39 0.683 High
S3. | I present my ideas to others 3.63 1.116 High
S4. | I get involved actively in lessons 4.21 0.713 High
Average | 4.09 0.820 High
Table 7. Mean scores and interpretation related to students’ communication skill
(Post- STEAM programme)
Statement Mean (M) | Standard Deviation | Interpretation
(SD)
S1. | I share ideas with classmates 4.63 0.496 Very high
S2. | Ilisten to my classmates’ ideas 4.68 0.582 Very high
S3. | I present my ideas to others 4.37 0.683 High
S4. | I get involved actively in lessons 4.48 0.512 High
Average | 4.54 0.569 Very High
Students’ attitude towards activities based on Creativity skill
Table 8. Mean scores and interpretation related to students’ creativity
(Pre- STEAM programme)
Statement Mean (M) Standard Interpretation
Deviation (SD)
S5. | I generate new ideas 4.23 0.631 High
S6. | I use different strategy to solve 3.63 0.761 High
problems
S7. | I produce creative product 3.53 0.841 High
S8. | Ijoin brainstorming activities 3.68 0.749 High
Average | 3.76 0.745 High

Table 9. Mean scores and interpretation related to students’ creativity

116




GCCCE2024

(Post- STEAM programme)

Statement Mean (M) Standard Interpretation
Deviation (SD)
S5. | I generate new ideas 4.68 0.671 Very high
S6. | I use different strategy to solve 4.42 0.692 High
problems

S7. | I produce creative product 4.63 0.831 Very high

S8. | I join brainstorming activities 4.68 0.582 Very high
Average | 4.61 0.694 Very high

Students’ attitude towards activities based on Collaboration skill

Table 10. Mean scores and interpretation related to students’ collaboration skill
(Pre-STEAM programme)

Statement Mean (M) Standard Interpretation
Deviation (SD)

S9. I work in group activities 3.58 0.607 High
S10. | I help my classmates within group | 3.42 0.838 Moderate

in lessons
S11. | Itolerate with classmates 3.84 0.689 High
S12. | I produce the product through group | 3.21 0.535 Moderate

work

Average | 3.51 0.667 High
Table 11. Mean scores and interpretation related to students’ collaboration skill
(Post-STEAM programme)
Statement Mean (M) Standard Interpretation
Deviation (SD)

S9. I work in group activities 4.84 0.374 Very high
S10. | I help my classmates within group | 4.58 0.607 Very high

in lessons
S11. | Itolerate with classmates 4.32 0.749 High
S12. | I produce the product through group | 4.68 0.582 Very high

work

Average | 4.61 0.578 Very high

Students’ attitude towards activities based on Critical thinking skill

Table 12. Mean scores and interpretation related to students’ critical thinking
(Pre-STEAM programme)
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Statement Mean (M) Standard Interpretation
Deviation (SD)
S13. | I solve STEAM problem 4.32 0.671 High
S14. | I search for information from 3.95 0.524 High
different resources
S15. | I state reason for the answer I 3.26 0.653 Moderate
choose
S16. | Ireason activities such as compare 3.16 0.602 Moderate
and contrast as well as classify
Average | 3.67 0.613 High
Table 13. Mean scores and interpretation related to students’ critical thinking
(Post-STEAM programme)
Statement Mean (M) Standard Interpretation
Deviation (SD)
S13. | I solve STEAM problem 4.73 0.453 Very high
S14. | I search for information from 4.53 0.513 Vey high
different resources
S15. | I state reason for the answer I 3.68 0.582 High
choose
S16. | I reason activities such as 3.53 0.612 High
compare and contrast as well as
classify
Average | 4.12 0.540 High

Students’ GE paper result

The comparison of term 1 and term 2 GE paper results are indicated in the Bar Chart 1 and Bar
Chart 2. The full mark of both the GE paper is 100 marks.

Bar Chart 1. Participant (Boys) term 1 and term 2 GE paper comparison
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Bar Chart 2. Participant (Girls) term 1 and term 2 GE paper comparison
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4. Student works

Doing Scratch coding

5. Implication and Conclusion

As a language that facilitates efficient communication, the English language enjoys widespread
acceptance and recognition around the globe. Learning English is essential in every region of the

globe, but it is especially important in emerging nations that are not native English speakers (non-
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ESC). Every country has a problem when it comes to effectively teaching students of English as a

second language (ESL) STEAM material, and this issue may have far-reaching effects on people,

societies, and communities.

A constructivist method, in which teacher pedagogical content knowledge and subject matter
content knowledge form an evolution and growth of integrated knowledge in classroom practices, is
essential, and English language instruction for students learning English has to have a clear focus.
To construct integrated STEM projects that identify multi-disciplinary topics to make them coherent
and devise techniques to execute in classroom practices that are suitable for ESL students is always
a difficulty. For an efficient STEAM practice that would be beneficial to ESL students, the
following primary focuses should be implemented:

e Integrated subject knowledge in the STEAM fields as well as innovative pedagogical topic
knowledge, with an emphasis on integrating concepts and situations that are appropriate for
ESL students

e  Students who are working with real-world situations in order to solve difficulties in a creative
and imaginative manner utilizing an inquiry-based method in which important material should
be made clear to ESL learners.

e  Teachers who provide real experiences that go beyond obstacles and build ownership of
information among ESL students and then use that knowledge to further innovate the language.

e In order to enhance the use of ESL-focused STEAM activities in classroom practices, it is
important to raise the level of self-efficacy among teachers.

STEAM education throughout the globe, and in non-speaking nations in particular, is having
trouble developing and improving teaching and learning models for ESL students. There is a need
to equip all initiatives of integrated STEAM education, particularly those that are tailored for ESL
learners, to integrate more innovative pedagogical practices to address students' needs in acquiring
knowledge in STEAM subjects, the English language and the students’ 4C skills, to equip them for

the future challenges in the society.
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[HE] STEAM HESLE—EHEN—BHNER HREENELENEHA—(ERKE
BEEF®H. WINBER, STEAM HEJNUSBENMBERHEABDNGTE, TBEER
STEAM B FHE—LHRE. EEBBERFHIET STEAM HEMK, TREPRER
BERTBHEN STEAM BERNRRBRNAREFAZ . Flt, ANREGERAEELH
STEAM HEMEENL AN STEAM HENRENER. THHARE, T T HBER
P B THER STEAM HEEMNBERAMEE, FRARNFENZFREFENERTE
% DUE STEAM HBEREMEIGEY, BUSHINMTHFENRR. AMREH STEAM
BUMNAKRBNEBTBETREIBHE, SMEMBENSEERENLE AEELETD
REER, ReBANBENE REBELMERINZTRE, BEEARE. MEBH
17 STEAM HEMMEETEARSHE. REURE NRBEBRETARRRERRE. B
R&EE STEAM HE, HFETARNRGEMNRE, EIERENBTMER. M5, RSB
BAARG. SREANEMBEELERFEST 2H STEAM HE. AMRTAHUER. 13X,
RERR. REREFEDRBETHNER WITEEFH STEAM HETSE £ STEAM #
REMAINMTIFHE. AARRABSATATA T 335 RELYE STEAM HEMNE
%, TRFT 4 BEWETL, nEMMAE STEAM HEMEE. REBETER.

[X#iF] EF# STEAM, HEX

Abstract: In the context of Hong Kong secondary education, STEAM (Science, Technology,
Engineering, Arts, Mathematics) education lacks a universally accepted definition and its
interdisciplinary integration is debated. Despite the benefits recognized from international practices,
Hong Kong faces challenges in its STEAM implementation, with scant research examining its
current state and progression. This study seeks to fill that gap by assessing the perspectives of
students and teachers on STEAM education. The research reveals that STEAM education has the
potential to significantly increase student engagement, integrate with daily life, improve learning
efficiency, and enhance problem-solving and critical thinking skills. However, the promotion of
STEAM faces hurdles such as scheduling constraints, the pace of technological change, and an
exam-centric student mindset. Schools have made strides by updating facilities and curricula to
better accommodate STEAM, yet full student participation hinges on the readiness of these
resources and the preparedness of educators. The findings, drawn from a survey of 335 students and
interviews with four teachers, guide recommendations for stakeholders to refine STEAM education
for better planning, success, and sustainability. The study's insights aim to assist educational
authorities, businesses, academic institutions, and families in fostering a more effective STEAM
learning environment.

Keywords: Learning by Doing, STEAM; Pedagogy
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1. 5l

STEAM BB ERF—HUEERGEE, EXFRAN—SNER, WREAHEYL
BREHA—(EEBERTESEHE (Gonzalez & Kuenzi, 2012) , It5h, STEAM HEHNANE
AHEERAME, WLKE—HANNA (Breiner etal. 2012) , STEAM HEMERI N AWK
H, B [OFEAERA STEAM HEEMEBEEFE (Xie et al., 2015, p.332)| # [EFFARE
STEAM 4RI AEEEFM SR, 1§ STEAM HEHRA—EEEE (Xieetal, 2015,p.332)] .
STEAM HE—AERRREARZBRNmE, BAEMEZRERR. BFENABRELE
HMELENEEN (NASetal 2007), STEAM M5 — B RE2HEAEER 2 BHEHNRENHK
BEE M, STEAM ¥ BB HEHAF N EKMAERRIEEMZERME, $HEHHIENE
EH EFABATTER (Geng et al,, 2019), MBEZRFEHLARBAHLATLH, TAEESHE
BT 3 (Pavitt 1996, Xie & Killewald 2012),

STEAM HEREFFNEBEMBERRE MAUKNREAIBELEEF. STEAM
BEAREZNHELR, TETEBLNERBELFEEZEABNCERANEEHEY #h
IR MMM, FlnARRERGE HFNHL 4 B4 (Widya et al., 2019), Valko &
Osadchyi (2021) 5t RIREEEIREFEREH STEAM HENEMNNEKRZ— E2B
BSEA R LERIE R EIRG, 120 STEAM HE HRIEBMEEBER BN F AP RERS
CEEIRENBL RS MM OIE. RAMAEARFE.

oJf& Lianetal. (2021) #5ii, &€ STEAM HEHIRAELIKZ I L RE, (EHAD
MEBRAETFDATMBEE SERE. Fl, ZEEANERE. SIIRENLREIEE T,
M AR BN EE.,

HAEK STEM HERE 2015 FAMBREFEXIRHM, DUSENREZ4 HRE,
B, IEMSEENABRNEBMAE. oh, STEM BT DUISEEBEERLE STEM 5
mESTERMBATENE . MERR4. BTN MMAMBENRE NS, BRELR
BB, BARKFEMAIFMAIRIZEL (Education Bureau, 2016) , A% 7 2022 F i BIR&IRH,
T/ NEREER K 13EE) STEAM (RIRIE ., Bl T8, BENNEE) #E, ABETHER,
EEESEERAKEREARAATAE (The Government of the Hong Kong Special Administrative
Region, 2022), RIZj: STEM (RIRIEE RlE. ITEMEE) HBEFIIMAN A (BIEH) T
F. Geng et al. ZANETTHEEMR (2019) BEEASHINESTELAME STEM HEMND
fE. H 235 BEENZHE, EXRMRAF 553% MZTHERASBCHERE STEM IEETHE

[ EHFTn . a—TH, B ZHBERTGET, BTN EERIER B EE STEM,
kA, STEM BEASRIETZR, TEREEHPENIES]. BB RKZEHANLE
% (Gengetal., 2019 ) ,

BB BBERRGBIEIT STEAM BB MK, TEETRRTEBFEHLEN STEAM HE
RRRBERINMAREFEAZ . BAlt, AAREEFHEELE STEAM HEMEEIULBANEH
STEAM HEMREMNER. THRARE, TN TREBLMBEE TEHER STEAM HEET
ENBERNEE ARABNFTBREACBNERMNER, MUE STEAM HEREHEE
BiF, BERINFTFENER.

R fRE 1. RE L EH STEM BENEERTE?

TRRRE 2: HEET Y STEM HE B REMER"
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2. MIRITE

H 404 REAZHSHEBMAMR, MIkEEET—ZEP=REXFOEFRAREEE
AEBAREREE, MRARE 3B ZELERSHTIRMIMR. 1IN, BF 4 B8
HEH STEAM BRERHZEBSHEMOMR, M98 AE FEEMBMASREBNBELR
Ao

AFRFARESETEEMRNEEEBUTIRETEUNM RS ERETELERETRE
STEAM #HEH 23, REBEHEWN STEAMBENEL(RESR. P—ER=GNE4 S
BIERPEHE LES, ANERARNES SEESARLBARSEEYTER. RAEBES
ARBHEEREENMBMMNRRIEBESMMNEERE, FMHMNZFS2ERMNTR. THE
LHRERNTE 5 i, BLETMEFRERISEERE TFf2ELERFE, B5dt
SESMER, 1RFEEFEAR S5KTEEFRE. HRESHEREETOHEEA, o
STEAM HBERM—LREEFMEZR. ERE 30 NENTRIERS. MmMIBEEZEMMRE
Z. BEHENZEIBETRENBIA 3 £, FERERNEEEEBRERE. XHAER
SIRBENABMEAGFMAEE . BERSMHEEEAREE BRI,

TRFEFEARXEFALER, AREIHENEL, BEESEHREBER. 2.
AT RFMM . BEAPCETHRSRHAEFEARREFETHR.

BAIAEE UL F 7R s IR B A — FEIRE T, @18 44 bL sk o B Bk AN fR R L
FUE IS AN L, W~ F R4 R B 55 (President and Fellows of Harvard College
2022).

3. MREREI

AR, IRIFBARSHNEEMBEMTGRNBIFER, STEAM HFTNUAKRZEH
BhRtEiErR, SLEEHEE STEAM HEFHEINERINNERE, B, EmS4E
BEMBENED, ReSBANBENR, RSBLEMABENENIMETIENIETR.

&1 B4 ¥ STEAM HEFERENEE

E| - NET =y AEE R EE EE EERE

(i85 STEAM B EEE
?k”“j%i . RUHEE 6.9% 9.3% 40.9% 26.6% 16.4%
E A 5N EL
HiBA STEAM ERi=if
BLtEZHNHEEFTEEL 3.6% 9.9% 33.1% 29% 24.5%
BH i
STEAM o] UIRSFH AR

=T BUR & B AR 3.6% 11.3% 39.7% 30.1% 15.2%

BN MBEEETR

HIRFRIAIER S STEM RAHEBERFAENEE, SAERE STEM BE T DUEMELE
MEBEEREMEB, HBENEZE, STEAM st @IEMASHBENETNEMEE, £
AR, REPDHELEEIRE STEAM T PERBAHBEFTHMRBEMESR, S8 F¥R:

[STEAM AR AZEHMRETHN, EERAML, BLEAERTFNELERE. ARFLEEL
AEREANER, FEMMELBEAPLENT. BB STEAM, BATERMFIAN
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BN, | BEEN, FUSLTETERER, EEEERRER. BT ER, BHTE
SREBEOMENRE, FWEZHET [STEAM X TRAWRE, ARLNFERE
BEIRE, WBAHIBEOE N, | G, BREIGREEIIE A fE B —
ABEBNEE, TOFREST. HWETRERNSEHRET [STEM TUEHRSS
AMBEBN, LHEBLERBSE STEAM W8k, B#ET STEAM HE, M
RPAHFINRE, EAMRMAFLEE STEAM REHOFNES. | Bt RESERN
ZEMHERE, STEAM T LU NIAH4) B34 (0B T SR IEFOTRAR.

HIXRARBS STEAM BMREHELMANKSIXEAHEE, SEBBRSEESR
RENABEEKIEHSEQBENE, BEACIENARSHR, T EHNE
BUEEE (Widya et al, 2019) . ASHEBEIHRBALER STEAM T pUE 2R E N4 B
1, $TRESENE. EHYMENBHET, LI —5RA STEAM ThEE—LE
FEBRSRANBENE. SMEFRORN [ERENE RPRERE LE—w
WRTREE, T STEAM HERATERELME, SRINMARML, | BRETHS
STEAM B AT AB LM EBNSNNBHSBANEE, 8L ERNBRER.
FIALE 8 T 40330 STEAM, BB 1R MBI T (208 RoHE @ s A0 B FRANA, LM 8 FHE
[REEMR, BLB]  ROERRLERHD, DFMTUNS STEAM HENH—ER
Bk, THBAEHE. BB, ADNERTEE. A%, BLINRRSLTERNERE
seai. Bk, STNE STEAM WEBEHAETRSBENRE.

#745 STEAM TTMRBRMAENENFISEBMAR, EERE STEAM 25T
MR Widyare et al. (2019) 124 0IRE B4 AR PAREROAE D RIS LB BAHIER . MATART
®, —EHEBABRT, BAMERE STEAM EHEMHMEEN—5. B STEAM 48
MRME, TTMEEBEEESENRE. k5, RREETTSRSEBEHR, BA
SEMESETANRAFEERR, RAMEARNRBE, THURSB4ERAPIENLE
NHETERNBETR.

IRIATA, Lian etal.(2021) J5it, STEAM HAEBRMAHKBEERETE. FIRRTEMN
RABRRAMIREN BRITE TS AARSNER. Gengetal (2019) BRALHEEY
TR STEM 3ESELH MIT RS 1.

AT, HWERRT [ERSLERAEAFSNER TEREELNRS, ERA
MERREER, RARRERESEE. | [48 STEAM RERANEERELRRN
B ARGRRIES P 0E STEAM T&, B, RMGNEEEIMISRIARSE RS
STEAM WEIFHL. Fit, HUBH—HABERANRE RS, BR—LTREEH
AR, | BB THE. AN EESS, RMTUEDRERBBEOR R STEAM
HENRE. WA, STEAM RMRERAMESL R PRE, BBER4 R,
BR, BEEFELEE BEAERLTENSHRTERRERAER, B, BRBRAE
Fi STEAM, fuffian AR EiR M T — L.

HWEZIRE: [HRBUART, REABBRN, FTRANEHABEN. RPFE
TEHIEFH AT, RESNSL —RBESRBUTRNEE. | SRERER, RMAES
BEEE, HEEVIRERETEME. N9, ARENBERHTERR, BEHELY
Th, Fit, —ESREE—RETERRR RS L. T LEMEARATENH
BUTLE, BATEREE S22,

OB P [ 0 BAR BIRIEESIER P, BAARIBALE A9 T 17148/ STEAM
TEBTHHR, FHANSBETLUEMBA NS ERETRE, BHLBELTX FAS
TR BT S SE RS BB X RS F SR T — T T k. Bk, STEAM MM 7R
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MR EEEERR, PR —EATRAEESHE STEAM JE8), | Ao se A
STEAM HEHERFITE, #Mmo @z ARARH AR LXER STEAM HEFEMBRR,
STEAM RFEERHETT STEAM HEREE, FIERFRE T AREH STEAM X5k, 7EREH
JiHE, f£ATERAERA STEAM #y Coding, Maker, Al 3812, HEHRZEET T HE. MEHE
& imiEirts B 7T B A, HAE. microbit, MAME ZFERLBEBRENRRE.
F—EEANTEReHE Gy, EBEEE Python, £IFJk (Raspberry Pi), Teachable Machine
F, BELBETERBEIAILER. F_EABERERGAEFHFE, AUAEERET AR
HNTRZELEERENER, LLNFH VB, SF 258 FDM FTENHE, REEFTENHE, UV T
ENHE. K. ExREBHE. CNC FEZIHE, FHEHREEE AT e, BEARHUNERN
e, BEDANRARGTER. HREMERERD, B5F 7T ARNKXFERRFITERGER
Frf iR XE. ARSRAREZRA STEAM R, BREE 7 —EAMM/KKREMRZLE

e, BETNDEBRAEYEGFRTNESR, fImM#maBEmeEds. —LaERT. EYE
RO BZNEREE, PlRENREKNE, LEEMETRE, EhARERE—ESEN

SMIRBRE, RUMNBENRSHREENESD. Wb AfIEEXERREE BRS
AERER B BRI, flnTE T —LERNIE, BRASKFN pH BEETAE.
M EER A, EEMEIRIAB STEM SEE)ERE FMAMARIEEE,

X STEM HEREBTARMREMREZE, WEHEN. SZLEATFREE
STEAM B T—EEE. BRENTREMNEZHIR STEM, HMETHRT —@EH A
ERHERE:

[0, FZRBEERIRAEEE. £8 STEM B8 281, Hfie ME A SR EKERIRE

wE, SRBRLATNER, AERRBLETHREEXNAE. RERMTUTELEELE

RAIZEERE, BEALERSARNIE, REERTHE—CRE, WAYRBH

BRIEMIERNEEGILERNABEY. I, EF —LEREBERE STEM RINEE), tbin

DT BETNEBHTER T BUBRENENL. BREEUESIEIARNER
ZER, TANBHBENEERALE BN EFTE. |

BT AEZIRBRERINELHN STEM TR, BERRURETEELE LRI RIHIR
JHy STEM BEMH K. I ER—EBEFHES, TTUSEBLEEREH2H STEM 3

m

ERF, BRERHETTHRENE, N7 BARBENRGTEETER, BE L BTN
HE, BEWHBELEEME, TEBCEREE, Word, PowerPoint, Excel, i N\;E%,

HE A MEMRREPLLESTR . Bitt, KA AERRIGIHEL STEM HER, SENETEE
SR ELABERSIN—LEL FRABNGEE, IFENERAMANE, THBHFRE
ARG, MEMAIRSHE. F—ENTBEEEEAN. FEELIZAFOHEZAZR, &
SMHERBEEDBINEE, F—FENTELEMMANHE, TEEBLX/ N\ENTHHET
ROBELENE, FmtMEREEFTBIINEE, Mt —LRARENER. E2F
—4%, HBBLFRTERZTNHMEZRY TREOE, B4FEMEESARMNE N85S
B, B0, ERRETREER, MmMeRB4eFR ESNEBIEETE4(CAD) a0 TinkerCad.

Oneshape. Fusion 360, AutoCad FE{{EEIRERIRESTLRER. %K T AR 3D $TE0.
SEEATED. BottnEl, sREteamE, mMBEENORE. MPASBEAMER microbit Kz
FIAEMNERRFMUREEANENIE., P—EBE FFUHBRS, RARMILEEE, FLat
HNEBEgEeFEH, B2, microbit HREMRE, tbEF Wi-Fi, g, Eib, £=
B ARTEHEAE S|\ Arduino, Esp8266. Esp32, A5 4mTEi B2 (L aRTETR I 2 E I A{L Y 4R TS o
ZEMAEZH Al BT, 7E Al REFABIEHZER Google AlY Voice Kit 2k# % Python, iE
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ZPIRARETEAEVTREZME Tl . ARFRETORERRSMAIBHROmE, i
MMBREE FEESIEZHRGER BROURSMMA, AP RHTHEUESHN
Ay, BERANREIMRZENER. HRIIRLH, SR MEYI=A. RYPE
BHRBROLHEIE 30 £ 40 A, nHZATER NS, F-BBE R —LER.
RETEE, FBHEeRBARHERMES, LUK —EEREANTE, RELERS
—EEMKRENZABRRBBEEPNRE. BAMFPRAENME. E2EMARERAR
R, AAMERBIRANEEEERRLEN, IEFEBNERLEREA. A, fb
FESRE T ERERREEREEDE . CBEFNEIE MAZESRTHE, ALFERES
HAKERKRETE, IEEKR, HERIEER STEM in Action sHEIBMBEEBRXKERE
AESERMHESESIS, HEHRTRARE THAMBRIZNINER, BRIZN
BEHEESTEMEE, BEEAR/NEHTTSTEAMHE, I#H, FEEFAGE,
H—RARBETHATIERLEGE BRELESERT, YABKRNATEEHZFOREM
ARRETAEAT S Fr . BT UBZIRSR R R R ERNRITRER RANAR.
R, HRAEN S8 —LHETRINE THETENELIRF, BTHERESR:
[BANBENETENEERR RORBEERZ LETERER. HR, RAENER
MRRB AR LA EER. RIEFRA STEAM SRENFTFAEESRE, BEHIR
MBI, RBL SHEBEBNAAR STEAM JEE), | Fit, TINED|, $EBFEE
BRBEMNAE MxHiaEn RERAEMEBR STEAM EHRERELABERIREL #
BENAERE MATESIREREHE STEAM HEET 7&K
AERZREE, RERDEIME TS A E MBI R AL #EIB STEAM, EMMANERMEE -
By, TRZEEMBINBERTNEREETE RATRANBATHEACHBETER. M
ERF-LESRRN STEAM &y
(BT M EZME R ERRN—E STEAM ZEFL—F. RNt RBERAE®
ABNB/NNBR. LLABSNIRBRE, FEHEN /)N, BERNAIEDBILRS ., Wit
H5%, 27T —ENFRATH T RIR, HEEMER. FTURE, SEBLTERHE
SINROBEERAEN. AENNEBME, STEAM 24BEN, MARREELE, i
MRTHERRBERSENNELE ., By, MATUERR. EFERBFER STEAM,
M—REL M STEAM M E T A% . fIMNBRBEBENABHER M AEHEEM—
iefiy STEAM, ESMFIHREEHERFD, RIXNBREERERD. B STEAM 195
—HBIER4AE HHEEREE. TEL STEAMBEZFRMURIT, ERAEHXEBALR
=, RBEAELZH STEAM =, MFINBAERETINEER, EFEEETIER,
AEEAANBBRERA—K. LLURM—XE 8 &Ik, NBERKIES. MAE—FHMLRE
A, FERIYHNEFLGALLEEHEE. BEBEEEERTSIBNT, B STEAM R
Zik. FITINSZH MRS, SECHZTURRS —LBARE. EAHEITESE,
BAARELBBLENT, MEREMAEBLENTY, EREAMSTARENER. |
HERAHEERMETRSHIERMN S, & STEM ERIIHER. FEERESR
[BIINBEHLEAE, MERE, BZHD, REGEERESIETERBEW, FLEERAR
BB, ALBERHMIIELE STEAM HE, RIS H —IRREMNIESIR. EREH
17 STEAM HBREZERBEER T RITEENMESH? HRMEREHEFTEN, FFAF
T IRERERE—LFH STEAM BM o ZL R K EH, EMMAEZEZREMBMES
A, BET-LHNAEZRLMAEREREREY, LB ERRREES 26T,
RERMEEEETT STEAM, ERAE, BRARHENFRISARZLTE 5%
BIRME—BAT, 1EldR BRABERTEEL=BMEH. REHERREHETE,
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REEBREIEELR. 884, BEETEREZERHEEN REFgxRitPHE, S5HHRE

N, ERVERRREEZHEIESE2 X SELT. |

A, EMBERMUEMNMERT STEAM, RFEZEENREECERESTERARE
ABEL, THERATBNHUEBRER—E [EBX] M¥EAR, BhK BE2NA
FAERESD. WAEH STEAM HENBZEALEREME, NEA%L— (Breiner et al.
2012) .

EUREESE STEAM BEE—EBEW —BMNER, SR LERMBEEEHET
STEAM HERFE#NER. K714 STEAM RESWMHERMIEEWRHEIIFIN, HHE
AR TEFHEREENGERREES], HARERFZEHET STEAM R AHE. &
BEROFAEHEREEY—ETLE, FELENZMMIM STEAM REARNE RN, Bl
EEE EAEEE, ARAKREAMMNBEENG. FTRARERBESRELEEZERRETE
ROEZAR. BEHETERBERE S LN STEAM LLEXEE), TEEZERSHEMET
STEAM ¥EF. AAEFE4FHASEHILER, M5 HBRARILLENBRES, =ZF
EEEMIRRE., BRI L & DGR MMM RINEME U EEE RN,

o, BEERFEATRRTH—LFRERHEPELER, FELTEEAKRETS
MR, F—EVSNIETS, BREBLNEN, E5—FEHPE, RENEREFR,
BERANSHRME. TR, WEFASEHMET ERAEE. BBHNETEHHFRE,
BAUPRESEARNER, SREENEREE. BH M ILEEEEXERER,

4:. ﬁﬁ?‘ﬁnﬂ%ﬁ

iRt AEEMRBES RTEEEBN STEAM HERARTERR, BREMEE
BT H% STEAM HEHRBER . AERE, BRPRLEE STEAM HIERAMMEEN &
STEAM H BN REMEZNIRAE, ¥ STEAM HENERFRE. FE, STEM HEHE
71, TEHERHBERR, BERSFE, WHENBENSETNENEE, RESBENET
MR, BRENMEZTRETTH. STEAM HENRBERRERZFENOE. B0 E
RUARBERNBETNERREZER . BRAEBEMETRESE STEM HETEMH TR
M%7, MMARET AR STEM HEREMRE, BENTREMNSE STEAM HENT
B, KBREFNERNER, ZOMEEABEMER, KIENARKE, BEKDOE
HEHEEHSH STEAM HF, BRFBENEEZNHRE THREERBN, HBABRD
MAEEZSRELARNIENE, HIUHER. XERKR. EHUMUHEE N, E&FHE
EEIFH) STEAM #R, FEHERRERKRBELSENEFE. KM THENER. 85
REBBUNBERMNEESNE ), BHEFHESIE STEAM HENERS SEEZI RS A
BRAMBENTIE.

HRAMRASRGIFR, FUZMRBZEREZEANIR ., SEEERREFA. B
SIER. i, TEURRGIARTHN—EIERE. ROIMREKEGERTEGIEMNRA
ENRENFE,
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ErERIREYRRAF LS LBV 9 M &2 L ARCS B 48
Using Virtual Reality Studies to Promote Upper-Primary School Students’ ARCS Motivation

in Learning Chinese History and Culture in General Studies

St o HRiEde o LE M
AERzEEFRFHL T > 4k
XS A - SR
CEARRE R AR
X hillths@gmail.com

(2] n&md R R E T 8 d B2 ARRIDEL - AT P g 8 RRFET R
ﬂ’i#%ﬁkﬁﬁim%ilmﬁﬁﬁ@ﬁ?ﬁ%%w@’#ﬁﬁw?%~§w&%§4AmS%%mw§°

A7 38 % EduVenture-VR %3+ - 3?3?*3‘ DA A4 rEF P iPad R EFARTBE Y R TP LA i
B BRIl £ E > MU RRT BT 2B B eI B K0 B ERT BN AR %‘fi%’#}ﬁ‘i
wAMS(zi*\#B@ﬁ\ﬁwsw%@§>ﬁﬁ%ﬁﬁ°

(M) B9 8 ; ARCS %1% ; EduVenture-VR ; # 24 ; ¢ WA ¢ &2

Abstract: Virtual reality (VR) can simulate realistic scenes, allowing students to have authentic learning experience in a
virtual learning environment. The purpose of this study is to use VR-supported inspection teaching materials to conduct
simulated virtual reality inspection activities to teach history in general studies class, exploring the impact of the
activities on the ARCS motivation of primary four students. In order to explore the effectiveness of VR in improving
students' motivation to learn history, this study used EduVenture-VR to design a set of teaching materials that allowed
students to use iPads to conduct virtual reality inspections in class, and use the functions in the system to add activities
to increase the ARCS motivation of virtual reality inspections.

Keywords: Virtual reality inspection; ARCS motivation; EduVenture-VR; General Studies; Chinese history and culture
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wip BRI EEF L FY Y RO By 2 B2 SRR Pk (KT R 2017)
PO LERELN FERFERE S AV L b il B R Fle kil L ABrR
MM&%%%%@%E—(i@%»%N)oé%%?p(mm>ﬁ*’%ﬁﬁéﬁﬁ%ﬁ
HEFHRE AP A PRG BT 8Y > A EREPERATL 28 T RF LG ()

NHREZEEAY T RIeEPIRB OB E o R BPSRETRA LE A K A5y
VAR FEFE LI RERLFBNEY LF bl REL AR R PR F Y 1Y
BEPE YR (KT R 0 201T) o e o FRAL NG SRAEREL § 30 S
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bl i AF U CBRBEFLERT ELE G R R (KT A
2020) °rh A AT A A E PEM AT % BT EFRRETBRY R Rk
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FHRABERFREPALFFEY v (Keller, 2010) -

cWu % 4 (2010) 32: R &

AEREEEYORET COEEYREAAR ] G RBDEAR -
%% Keller (2010) #ARCS & #g % & * ch3c g Lok 4o
R o 55 KE Kv;
Attention AL, o4 et 42 Al sl g4+ oo & B d it o
pER N A2. P RE i 7 LVARLEUE. S A ATE S Lgi L
A3, & g it AR S A BEB2 ST &
Relevance R1. p &% RIBESRF M NEY P
A0 B R2.Fe £ 8% &% R2. E:}&H“%fﬂ‘m“v‘?f'*lﬁ
R3. i gt % % R3. #4254 & chimsh & G pdp M ehb] 5
Confidence Cl. 8% <% % Cl.w» & 4 3P 5 7 & i ifr’f-i ek 1
2 C2. & 5 ey & CZﬁkﬁ%£jﬁgﬁ%g WAy &4
C3. B 4 iz i
C3 ’E?‘f AREY AHEFEFIRAY S B
Satisfaction | SI. p {3 5 SI.3E A F 4 ehy 4 ol 230
R S2. "P ER=Elg S2. a‘%li—ﬁﬁmii 5w AR
S3. fadF Tt S3. 18 * - RPIFHEBETD Tifo %

2.5, m#BER RIS ARCS 7548

EEY R U RG] REFAZIRE L E - MU E R W
gy ’@%‘Eﬁ'iﬁﬂbﬁ'?” Pk edk T oo AR R (2022) dp 0 HKEF AR EE
PRRE R RS AT RGPS LR TSR 5 B2 T
LI E T REG LS GRS B IRED G L LRI LAY
BAcIR P IRAZ S € o gt o AR IF L Ao M E R ARORE {0k > ST 2
BV R 0 Sep e P aE Y ek o

ERESTAETF (202D s mmEF B F2 akz? g RLEF
By eirds o Tk Jong (2023a) 4 15 4 B Y BT BRE s}k eh
pd R GAEE s PHRKESR ES S o PR A s TR ES E P RAST
2006 A L dp 0 S SR IT S F 1 B ARCS vt B R F 5 sbi’trs B4 A8Y g
PRSI AN B f% \‘_;—ffng,ﬁ?\f\l °

mET B AR DGR F Y F ok d
Tempelaar £ Gijselaers (2013) M E
Evl,}*';j;ﬁ‘\‘ aaﬁ?ﬁﬁb«fr

 E R G AR F Y F - Giesbers ~ Rienties
3 i?‘n\g”iﬁﬁt‘@‘&mg” ﬁ’§4?'%1
ﬂtrﬁw Pt Y 2% o AE Y ECRF S LEE

131



GCCCE2024

%%imﬂ’%ﬁﬁg£#§4£~ﬁﬂuE?W$ﬂ Ve EE Y o Y BRY BRI
EY A SHEEIFRTE e T oiFd e EFRFL AR FENEY S50 0
EFARBHELDFYEH -

3. K3t
G- AKEFTURLFFETS A FP CRTHFAT 2 R TS 2 TR

EEATT R S EREAE (RRlE @GR C GFE e LRl B2 RERFEEPH
ﬁ%ﬁ%&%°ﬁ&%@ﬁ&%%@ﬁiiﬁiﬁ<ﬁmw@MUm)@F”ﬁ’”iﬁ?
R B E L HE Y L ARCS B4 Ao

3li#?%
3 1.1 F&#%

h ) —‘,%]z "ARCS B ¥ ##80AhanTg 2 2 XS o oulx 2 F 4 43F% EduVenture-VR
i TR % (Pre-test) » M % = VREY 527130 ¥ (Pro-test) — =t o &
EE e 2% Z3395 Jong (2020) 7 B ARCS #3212 = #h B Y L awT 7 @ %l - F]H
Frop v ERE R k8 (Cronbach’ s a) 5 0.91> B ARG « Flpt > 4 71 @247 > ¥
EP AR ERID AP 2R L Ui LA AT R [ B EBE D 4 oal
E] o

R e 7 - LiEfd5 Attention (L E ) ~Relevance (408 ) -~ Confidence (1 '\‘»‘)
Satisfaction (/& &) = BIE P X ITHREE > F3T 15> 1% 1 2884 M1
P -ikwﬁ,m'—é“ﬁ%oL“’f%ﬁ"“ﬁg%r%'ﬁ‘ﬁ’ﬁ"‘”"ﬂiﬁ
BT e~ BRI E > F Y G R Kl}’—ﬁml[% AR A e BiS o Ty R B
SPSS v 70 plfets Blendicdy > ~ 178 4 A * EduVenture-VRi&E 7 & ¥ {4 B¢ 0
ARCS # mensg i o
3 1.2 4 g8 ) 573

3R o SPSS Rtk & T e Ty~ 4715 R0 licdp g m R L TN AT
TREGFFBFE LN 2 E TR e R PHNEREN TR EA B
AEFCRY AR Ko R RS
3 1.3 HFii#

BN IS AR R AR RESE S > PR AR A LN P ASEEY SR
Bfeg > &t F 1 R € & A Ak EduVenture-VR 3 & chikfrie 733k o
3.2. £HHF

A ZFEY é"ﬂ/*’%&? 1"? Zep BEE* 7 B L2 5 E > A3 % EduVenture-VR k3 - %
BT B M F I RN a0 b 2 B o B o
33 EFF W

AREA AN LT AGEFARTHKE T & TEduVenture-VR, B B L 4
2o SR A BRI o 50 % EduVenture-VR shgdgizar > H 2 7 g = Ak 1 P o

FHE L EEARAR LR BT E S E KEF LI o '

9]




GCCCE2024

R YEL R B A R R FeAFT R ERE ~ FAPUE RFREATELFY
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Abstract: The rapid advancement and infusion of Al technologies have had a profound impact on society, including the
field of education. It becomes crucial to provide students with a comprehensive knowledge of Al, encompassing not only
its technical aspects but also its potential for social good. By employing the five steps of design thinking model, the
development of responsible Al users and designers who actively contribute to the sustainable advancement of Al
technologies is fostered. In this study, students designed Al prototypes for social good with the assistance of generative Al
chatbots. The design thinking model provides guidance for students to develop human-centered Al prototypes and deepen
their understanding of the potential challenges prevalent in their school and community environments. This paper
presented the findings of the first three steps of the designing thinking process, from empathizing to ideation due to time
constraints. The students mainly used generative Al chatbots for brainstorming ideas, reviewing, and providing feedback
and recommending tools and resources. While some students expressed appreciation for the generative Al chatbots in
designing their prototypes, others believed that using the tools was not necessary. These findings may provide insights in
adapting and leveraging innovative technologies to enhance student learning.

Keywords: Al for Social Good, generative Al chatbots, design thinking, Al education for K-12

1 Introduction

The increasing prevalence and rapid advancement of Al technologies are revolutionizing many aspects of human
life. While Al has been widely associated with commercial applications, there is growing recognition of its potential for
social good. This shift in perspective has highlighted the importance of educating the young generation about the
potential of Al for social good. By equipping students with comprehensive knowledge about the ethical implications of
Al and emphasizing its positive applications for tackling societal challenges, they are more prepared to be responsible
Al users, designers, or developers. Integration of the concept of “Al for social good” in Al school curricula can inspire
students to leverage Al as a tool for a beneficial change within their communities and beyond.

Al technology in the education sectors is profoundly transforming teaching and learning practices. Al in education
(AIEd) has emerged as a fundamental component across four key educational domains, namely learning, teaching,
assessment, and administration (Chiu et al., 2023b). For instance, intelligent tutoring system (ITS) leverage Al
algorithms to provide personalized instruction and support to learners (Churi et al., 2022) and recommend teaching
materials to align with the teachers’ needs (Aldeman et al., 2021). Additionally, educational chatbots have merged as
tools to facilitate learning language or programming concepts through interactions with learners (Huang et al., 2022a;
Chen et al.,, 2020). The emergence of generative Al chatbots such as ChatGPT has demonstrated remarkable
advancements in generating human-like text responses. This progress has had a significant impact on Al-assisted
human-computer interaction, particularly in the realm of knowledge creation. The ease of assessing generative Al
chatbots enables the generation of highly argumentative, coherent, and informative responses has provoked rigorous
debates regarding the utilization of chatbots in education. On the one hand, generative Al chatbots encourage students’
engagement and improve learning experience (Firat, 2023). On the other hand, these technologies may tempt students to
plagiarize or cheat, and foster an overreliance on Al systems (Choi et al., 2023). Thus, there is an urgent need to cultivate

students’ knowledge, skills and attitudes when using generative Al chatbots for learning.
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In response to the needs of promotion of Al for social good at secondary education and changes of teaching and
learning autonomy from learning via Al to learning with Al, this study aims to investigate how students design an Al
prototype for social good with the use of generative Al chatbots through the five steps of design thinking model (Hasso
Plattner Institute of Design, 2010). It may explore how students develop their design thinking skills in designing an Al
prototype for social good and the opportunities and challenges of the integration of generative Al chatbots for students’
learning at secondary education levels. The research questions in the study are listed:

. How do the students design an Al prototype for social good with the use of generative Al chatbots through five
steps of design thinking model?

. What are the students’ perceptions regarding the use of generative Al chatbots when they are designing an Al
prototype for social good?

2 Literature review

2.1 Use of Generative Al Chatbots in Student Learning

Generative Al chatbots, such as ChatGPT have drawn considerable attention in student learning as its potential for
personalizing learning experiences, its positive impacts on student achievement and providing immediate and
personalized feedback (Chiu et al., 2023a; Zhang & Tur, 2023). It can enhance student learning as a personalized tutor,
assisting students in problem-solving and providing explanations to aid their comprehension of complex concepts
through human-machine conversations (Huh, 2023). Human-machine interactions can alleviate feelings of
embarrassment and thus enhance low-self-esteem students’ confidence when facing challenges or difficulties (Chiu,
2023a). They have the potential for cultivating students’ critical thinking (Bitzenbauer, 2023), offering additional
opportunities for language practice (Kohnke et al., 2023; Barrot, 2023), and providing feedback to improve student
learning outcomes (Su et al, 2023). Thus, the incorporation of generative Al chatbots into student learning empowers
students to engage with Al technologies, thereby enhancing their learning experiences.

2.2 Al for Social Good

Al for Social good is defined as “the design, development and deployment of Al systems in ways that help to (i)
prevent, mitigate and/or resolve problems adversely affecting human life and/or the wellbeing of the natural world,
and/or (ii) enable socially preferable or environmentally sustainable developments, while (iii) not introducing new forms
of harm and/or amplifying existing disparities and inequities.” (Cowls, et al, 2021). The concept initiated by Florida and
co-workers (2020) outlined the seven principles for Al design towards social good. Later, Umbrello and van de Poel
(2021) further mapped the seven principles into four areas as design requirement. Some European Union (EU) countries
have implemented the concept of “Al for social good” in their Al national strategies (Faffano et al., 2023). Other
companies such as Google and Microsoft also emphasize Al for social good. In this study, we contextualized the
principles of Al for Social Good for the students when they are designing Al systems as shown in Table 1.

Table 1. Al for Social Good Principles when Designing Al Systems.

Principles Descriptions

1. Human Autonomy e Respect for human autonomy when building decision-making system.
- Consultation with users’ values
- Understanding of users’ characteristics
2. Prevention of Harm e Test the credibility and validity of the Al models in different set test data
(training data and testing data) from the lab to “outside world”.
3. Fairness e Avoid biased data or under-representation of categories in data as input for
training Al models.
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4. Explicability e Explain the function(s) of Al models to the target.

o State the limitation(s) of Al models.

e Show the transparency (data management) of the Al models.
5. Privacy e Protect the privacy of processing of datasets of personal data.

2.3 Five Steps of Design Thinking

The five steps of design thinking model, proposed by Hasso Plattner Institute of Design (2010), frames a structured
approach to human-centered approach to foster creative ideas. A brief description of the five steps, namely, empathize,
define, ideate, prototype, and test are listed in Figure 1. Kelly (2012) defined designing thinking in education as “an
orientation to learning that encompasses active problem solving and marshaling one’s ability to create impactful change.
It builds on the development of creative confidence that is both resilient and highly optimistic.” (p. 225). The model has
been adopted in STEM/STEAM education (Cook & Bush, 2018; Henriksen et al., 2019; Huang et al., 2022b). The
implementation of design thinking in education has been found to improve students’ generic skills such as
problem-solving skills (Chen et al., 2019) and creativity (Goézen, 2015). Thus, it serves as a guide to tackle problems along
with developing students twenty-first century skills.

Define Ideate Prototype Test

Reframe the Brainstorm ideas Build the Try and see what

problem. for possible solution. works to achieve
solutions. the goal.

Figure 1. The Five Steps of Design Thinking (Hasso Plattner Institute of Design, 2010)

3 Methods

3.1 Background

The Al for the Future Project (Al4Future) aims to promote Al education at secondary school levels by developing a
sustainable education curriculum. The curriculum consists of three themes, knowledge of Al, process of Al and impacts
of Al (Chiu et al., 2021). It has been implemented in technology education junior secondary (Grade 7 — Grade 9)
courses in over 200 Hong Kong secondary schools in 2023-24.

As the growing recognition of Al for social good highlights its significance for the sustainable development of Al
technologies, it is essential to incorporate this concept into secondary school education. A student group project
“Designing Al for social good with generative Al chatbots™ were co-designed by four technology education educators
at a Hong Kong university with three technology education teachers from two secondary schools in a school-based
action research approach. Various generative Al chatbots were introduced and applied across the five steps of design
thinking model when the students designed Al prototypes with the consideration of five Al for social good principles. In
this pilot study, the project was implemented across six Grade-8 classes (96 male students) during their technology

education lessons within a secondary boy’s school setting.
3.2 Lesson Structure

The five steps of design thinking model were intricately integrated with chatbot technology, natural language
processing (NLP), and GPT tools to design an Al prototype for social good in five 30-minute lessons (Table 2). The
first and third lessons introduced the major concepts of NLP and different GPT tools respectively. Then the students
observed and identified problems, ideated solutions with the use of Al technologies and proposed the prototypes. Due to
time constraints, the lessons covered the first three steps of the design thinking process, from empathizing to ideation.

They will continue to make the proposed prototypes in future sessions. With the teacher’s permission, the students were
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allowed to consult with the generative Al tools in their work. Thus, the project created a dynamic learning environment
where students explored the intersection of Al and social impact, gaining a comprehensive understanding of the design
process and harnessing the power of Al to address real-world challenges.

Table 2: Lesson structure

Lesson Topic

1 Introduction of NLP

2 Design thinking: Empathize and define
3 Introduction of GPT tools

4 Design thinking: Ideation

5 Project presentation

3.3 Data Collection and Data Analysis

Each group of students (4-5 students) presented their findings in 1-to-3-minute presentations from lesson 2 onwards
where they reported their progress. The lessons were observed, and video recorded as data. The students completed a
post-survey with three questions regarding their usage of chatbots and consideration of the social good principles in
designing the proposed prototype. Checkboxes were used to assess the roles of generative Al chatbots and the social
good principles. Open-ended short answers were collected to gather students' perceptions of the role of generative Al
chatbots in their work. Checkbox responses were calculated as percentages based on the number of responses over the
total number of respondents. Thematic analysis was conducted on the open-ended responses (Shoufan, 2023) and
presentation content.

4 Results

4.1 How do the students design an Al prototype for social good with the use of generative Al chatbots through five

steps of design thinking model?

In the steps of empathizing and defining, the students were required to determine their target audience and
problems through observations. Most of the topics were related to their school life, such as alleviating academic stress
or queuing problems during lunch time at their schools. Other topics were about social issues such as automatic
adjustment of housing prices or the optimization of traffic lights. These are topics that students care much about. After
receiving teachers’ feedback, they reflected and refined their topics and corresponding problems during the subsequent
ideation process. Students presented their proposed prototypes in lesson 5, with the aim to make the prototypes during
future sessions. Below are the two examples of students’ topics.

Table 3: Examples of Student Topics

Example 1: Queuing problem during lunch time

Empathize Target audience Students and teachers
Define Problem Queuing problems for short lunch hour in their school
Ideate Solution Build an Al system for ordering and transporting food. Students and

teachers can make the order and pay the bill through the ordering
machines in their classrooms or staffrooms. The food will be delivered to
their classrooms or staffrooms once they are ready.

Example 2: Optimization of traffic light

Empathize Target audience Drivers and pedestrians
Define Problem Inefficient traffic light switching poses risks for pedestrians who need

more time to cross during red lights when no cars are present.
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Ideate Solution An Al system that detects the presence of cars and pedestrians can
effectively adapt the signal of traffic lights based on the road situation,
ensuring the safe crossing of both drivers and pedestrians. By
dynamically adjusting the traffic light signals using Al, the system
provides a reliable solution to enhance road safety and facilitate smooth
traffic flow for all road users.

With the teacher’s permission, the students were exposed to various generative Al chatbots in designing their Al
prototypes. About 60% of students replied that they had got assistance from generative Al chatbots in their work. The
students mainly used them for brainstorming ideas (50.0%), reviewing and providing feedback (50.0%) and
recommending tools and resources (37.5%) (Table 4). Thus, the generative Al chatbots offered students the chance to
generate ideas from a wider range of perspectives, search possible tools and resources for designing Al prototypes and
refining their work. Interaction with generative Al chatbots could enhance their quality of work and enrich their ideas,
improving their outcomes.

Table 4. Roles of Generative Al Chatbots in Students’” Work

Reasons Brainstorming Providing Offering Recommending Reviewing Offering
ideas design technical tools and and providing ethical
frameworks guidance resources feedback considerations
Percentage 50.0% 25.0% 29.2% 37.5% 50.0% 20.8%

4.2 What are the students’ perceptions regarding the use of generative Al chatbots when they are designing an Al

prototype for social good?

The students also gained a nuanced understanding of strengths and limitations of the generative Al chatbots
(Table 5). While some students expressed appreciation for the assistance provided by generative Al chatbots in terms of
feedback and idea generation, others were critical of their occasional inaccuracies or hindered their creativity. Moreover,
it is worth noting that some students found the use of the generative Al chatbots unnecessary for completing their work.
These diverse perspectives highlight the consideration of individual preferences and needs when incorporating Al tools
for student learning. They also emphasize the ethical considerations in assessing student learning and the needs of
improvement and refinement in using generative Al chatbots for personal learning experiences.

Table 5. Students’ Perceptions of Using Generative Al Chatbots in their Work

Category Example of Quote

Positive It can help me brainstorm ideas for writing.
It can summarize main points for me and generate questions for me to finish, so that | can see
what | have to study.
To gather information in a faster way.

Negative The Al may generate low quality or off topic content if you just type some keywords only.
You cannot learn if you use ChatGPT. You just type in things and there will be information
popping up, your brain is not needed.
It may make me less creative in doing things.

Unnecessary I don’t want to use Al for my learning because I want to learn it myself.

The homework doesn’t require such Al tools to finish.

4.3 Consideration of Social Good when Designing Al Prototype

The students examined their proposed prototype with the consideration of the five Al for social good principles

during the designing process. They were most aware of prevention of harm (33.3%), privacy (33.3%) and fairness
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(29.2%). The results indicated that the students developed their awareness of ethical issues and applied the social good

principles when designing their work. By prioritising the prevention of harm, they demonstrated their responsibility when

develop or deploy Al technologies. Their awareness of privacy concerns highlighted their understanding of the

importance of safeguarding personal information in the context of utilizing Al technologies. Students' recognition of the

importance of fairness encourages them to be mindful of biased data inputs, thereby mitigating potential inaccuracies in

the outputs. The principles framed the guidelines for students in evaluating their prototypes in terms of Al for social good.
Table 6. Students' Focus on Social Good in Their Work

Social good Human Prevention of Fairness Explicability Privacy
aspects Autonomy Harm
Percentage 16.7% 33.3% 29.2% 17.6% 33.3%
5 Discussion

This study examined how students applied the five steps of design thinking model to develop Al prototypes aimed
at tackling potential problems in their school and community environment with the use of generative Al chatbots. By
introducing the five Al for social good principles, the students addressed the importance of ethical considerations
associated with designing and using Al tools in a socially responsible manner. Under the permission and guidance of
their teachers, the students gained experiences through interacting with various generative Al chatbots, exploring the
capabilities and limitations of these Al tools. Therefore, this study provides opportunities for students to foster their
understanding and application of generative Al chatbots and other innovative technologies in a responsible manner.

The five steps of design thinking model provide a structured framework for students to engage in innovative design
processes (Huang, et al. 2022b). This model not only guides students through the steps of the design process but also
encourages them to adopt a human-centered approach. In the step of empathizing, the students identified and examined
the challenges present in their school life or community through observations, gaining insights into the underlying
problems. Then they defined the identified problem and engaged in ideation to generate potential solutions,
incorporating the utilization of Al technologies. Thus, the proposed prototypes were developed with consideration of
human needs. Unlike traditional learning approaches that primarily emphasize final learning outcomes, the value for
students lies not only in the success of the final product, but also in the learning process at each stage. The provision of
immediate feedback from peers and teachers during each lesson presentation enables students to actively participate in
an iterative process of refinement throughout their learning journey. This iterative feedback loop serves to strengthen
their ideas and enable them to explore the possibilities and feasibility of their concepts.

While some students focused on designing prototypes for school life, others proposed authentic but unrealistic
social issues, such as the automatic adjustment of housing prices. These topic choices reflected that some students may
lack a comprehensive understanding of issues they are exploring. However, with the assistance of generative Al
chatbots, students were able to explore diverse information and gained access to a wealth of knowledge and
perspectives beyond their experiences. Thus, generative Al chatbots could play an essential role in the students' design
process. On one hand, the generative Al chatbots facilitated students in brainstorming their ideas and reviewing and
receiving feedback during the development of their proposed prototypes. On the other hand, students may face
challenges in evaluating and incorporating the responses from the generative Al chatbots into their designs. While the
generative Al chatbots offer the potential to provide valuable information, it is essential for students to develop critical
thinking skills that enable them to assess the relevance, reliability, and applicability of the information received. In the
context of this study, students demonstrated an awareness of the capabilities and limitations of generative Al chatbots.
Some students perceived the generative Al chatbots as an effective learning tool, while others expressed doubts about
the accuracy of its responses. These findings align with the results reported by Shoufan (2023). In addition, some
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students perceived the use of generative Al chatbots unnecessary for completing their work. This might be due to their
limited exposure of effective usage. To foster students' proficiency in utilizing generative Al chatbots, it is essential to
cultivate their engagement with these tools and provide them with guidance on effective techniques for generating
prompts and evaluating responses. Moreover, it is crucial to foster students of proper and responsible usage (Cotton et
al., 2023). By nurturing students’ understanding of generative Al tools and their ethical implications, students can be
empowered to develop their positive attitudes with ethical implications. It is crucial to strike a balance between utilizing
generative Al tools and ensuring the authenticity and integrity of students' work. Educators should emphasize the
importance of proper citation and attribution to avoid plagiarism, while also encouraging students to develop their own
critical thinking and problem-solving abilities.

6 Conclusions and Future Work

In conclusion, this study explored the process through which students create Al prototypes focusing on promoting
social good with the assistance of generative Al chatbots. By applying the five steps of design thinking process,
students not only strengthened their design thinking and creativity skills, but also increased their awareness of ethical
and social implications associated with generative Al tools. However, there are two limitations that should be
acknowledged in this study. Firstly, the findings were based on survey responses and lesson videos. Conducting
post-lesson interviews could offer a deeper understanding of the students' perceptions and experiences. Secondly, due to
time constraints, the students may not have had sufficient opportunity for the iterative process of refining their ideas
which could have potentially impacted the outcomes. In the next stage, the students will continue to refine and iterate on
their prototypes, conducting testing and evaluation to determine their effectiveness in addressing the identified potential
problems. Therefore, the students may further explore and be inspired by the generative Al chatbots in building and
testing their prototypes.
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Development Policies of Artificial Intelligence Education in China and Hong Kong SAR
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Abstract: Upon the unveiling of generative artificial intelligence, in response to this changing trend, how do the nation
and the Hong Kong Special Administrative Region (HKSAR) address these transformations? Many domestic and
foreign scholars have explored the development direction of educational policies in the past. However, there is a
scarcity of scholarly papers discussing the development of the HKSAR. Therefore, this study aims to focus on
investigating the policy development direction of the nation and the HKSAR in the field of artificial intelligence
education: What social circumstances are being addressed behind the formulation of these policies? How are these
policies implemented and enforced? What has been the effectiveness of these efforts thus far? This article will delve
into these questions for discussion.

Keywords: Education policy, Artificial intelligence, Educational applications, Educational equity
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A New Vision of Using Open Source Hardware to Carry Out Science Teaching in Primary

Schools: A Case Study of "Design and Production of Micro Weather Stations"

E R %
tEFTERRIALE PG
* 1031432577(@qq.com

[#H&] AR WA ARG AbIME” A £, RE 8 AT RRAET R EBA STEM 2 F T4 21 ¢
RS ERGBANE, ASTENMHFNFRTT, RNTRIABFHAELSZBERAFESINERENGA ZEEZ,
{2 B AT P AT 21 w2 F ey STEM RAZFF LA 4k 2 . HIRANX —FFRZ G, RAVA 21 #L2H S F % 40
A AR N BAR, XA FAT AL ) F STEMRAZR B, ZiRBAL FFAELSFRAMH I HFWERKE
EH, AT HRFIAZSERERAELFTHEE, AXRRFHARFBRSERERE LM, FALEGFER

RRBEEAERE—2 BRI R,
[#4838]) JFFRA4E: AC R85 ; STEM 3242 3 B XiB42; 5E HF A X

Abstract: This study takes the design and production of micro-weather stations as a case study to explore the potential
value of applying open-source hardware development practices to cultivate core literacy in the 21st century in STEM
education. In the context of STEM education, we realize that interdisciplinary integration is an effective way to cultivate
students' higher-order literacy ability, but there is a relative lack of research on STEM curriculum based on 21st century
literacy in primary schools. In order to fill this research gap, we designed and developed a localized primary school
STEM curriculum project based on the 4C competency model of core literacy in the 21st century. By guiding students to
participate in practical exploration activities supported by open source hardware, this course helps to stimulate
learners' enthusiasm for participation and sense of social responsibility, lays a foundation for their future discipline
development and core literacy cultivation, and provides certain ideas and experience for the development of
comprehensive practical courses.

Keywords: Open-source hardware, 4C capability, STEM courses, Project-based courses, 5E teaching mode

1. AT &

TERXAEAFARGAE CPESTEME T aELH) 5 : T2 594N WRFRF
G S AR STEM €13 HF E 50, A EIERF A A STEM K FH AR X I E £ F F K IR E A8
B, Rl EYgR S . HFRREAFALEER . EFEAK, BEIRERHF R
WAHEFER, HAWARCEHEm AR ER, AT R EF I R A “21
WL E IR, LR IEWHAE (Col laboration) . 4 i@ (Communication) . £]i& % (Creativity)
Fedb Pl E4 (Critical Thinking) (FK4E, 2010) . A X+ 4C 88 13255, K& R STEM
WAL AL S AR B XIRAL “BP 7 (IR FRAWRAN, EF3FEFT S TAERAE

149


mailto:1031432577@qq.com

GCCCE2024
¥, EM B AR AR A (REAF, 2018) o KA LATIL TR B XiRAZ, %88 1T
FERA B L. BTk REFAF I T EIR, AR RPN, £E
KRRAEF, FABEADAT XME, 5253 —AREANHFAHGAE b, LRI EEGE
MIFEEFZPOFR, 2RF 415 RN 0 fn iR fo B A R e B4R 9 2, 4 4 5) STEM 37 B
KIRALER, EAHFIFFREAIER, NIRRT RARIEAE A F D FFRAFIHER.
IAZEH . BRAE AR FERO T LHK, EAREPRE - BERZA (M iy
JE,2015) o AAFFRF, KRAVEIK A BE HFAE XA F @42 STEM RAEA B, FHF T RAL
SNREF, BRF I E N R TR R B A ARk 1T TAZI B 698 77, A STEM iRA2M
Hai it mRELAE, Ta, KMNFKEEINE WA R ZB6XT 5%4E” RAZA B EHF
&t %A,

2. RARRH

SEHFHRARATEMELEZLY —MHIERAKFHRKX, 4L L (Engage) . KR
(Explore) . f&# (Explain) . @@tk (Elaborate) #=iF# (Evaluate) ZAIFRT (JmE 1
) (EAEfE5%H,2012) « EMFHRRHERT, FIEFE25E50FE. EERBIL. 42
HEEFAARNEREMNE, ZEANBIR AR XA R EDYE, 5354 H R R FHExF
M, WA TFREAFAGRPIED L o AR ; T TAR XTI AL T4k
RIS, #HBFE BRALRFREAENE T/E, AR AL, Rit, SEEBWE —F 2K
RRFFAELEDNAAFREEFRR, SNFEFREERF I AR, FIFELRFE
8 WA 4 38 B

FERF R, EAMEATF SE #HFEKRTT “WMAE LT 5F4E” B (WA 257
) o WM BBEE S TAESSE (BRAKAE,2016) , BARNARSATIA G K F 2 %58,
F AT I AL 5EZ o, AHERFAENFH R 408 . REFRANTTLRAE.
“CRABET . OCRAEIRY fo CABRT FARIIR, TR0 LEDITHH Z2REE? 7
CRIPFARGRAERTARE? 7 Fo HEFARAMFTL2ETA? 7 ZAHRFRHELED,
F 3% 5 A Arduino #FH BAF R R E L F A4 2R RE AL BN EH, BT RBER
oAt RS Foft A, EERARGE TR X SRR E, 53] NAEF S M
HRHFOFDT, TEALEARDRAES, FITAER R, ETRTILHAE A
Fohtyil it REE, FIADAFE “RAESERLTHRER” . ABLAESN A TR
MEK, FIIAETIOHRERETHR, BFEREESERARBHRDRE KA
REGXIT T E, AARNFREILIFTR. RAENE 8 A, 5N 16 NRET, IR 45 54,
AREDN A B A HE LK N,

BAFRY, AXF 21 B2 AC RN EHR, KMNETT ARG REB LA 3, &MA
XA T EABFNFAEAZMEG AR EES, BROER A B EoAAK, B4k
BERFEITRR . R BEZETEHRGRER. 2T ERBTTEEEHEGEIE R AR
MEFTEGHSFR. B TIENFERIER, A IHMARDHEIEER, AANIRER REGLIEE
X, BP “PAA-A e AE-FEE 7 a9t LR, AR T MFiEEs) (HaV T, Chung L H,
Hanh NV, 2023) . Frit, Q&M B4R NARIAES R RMEI AP, REES S
NIRRT GVES T E P o A 15 % Besemer #20° Quin FF & 69 4] 3& B AE S iP5 4E1% (Creative
Product Assessment Matrix, CPAM) , X3t 7 AMAIERAE S IFM ., QIEHHE, A
fRx. k544 3N —%4E (BESEMER SP, 2000)
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* . . .
o &3 EINE BRAT
B |y | FEMRBELEALS, MRALEE, TRALLE, ,
B | PN SGE R 8 e X SRR B L
LED J1 % FANERLE “ERArduino R A AZRE” EFH, &
PN RAEMERFEZRAMERFEE, UNIRE-F o3R8 5% 5
%?ﬁ* F2 Arduino 324 B4 LED £ BHB LB, HAF )%
' YR 7 TF R AR A S AR,
1 smann | 2008 MBEASEE. Arduino 224 B4 OLED L7
; RELHE | RLAsRE URANEIL, AAKRTAHANTE ,
| KRR | RIREMRR, AINRABRBBS T TR E AR AR
U .
B2 %,
AEFPA | FEIAEAKRRERERSE. Arduino 24 Z4= OLED £
BAM A | FRERBERUERNELL, AAMNTHE A LR 2
RER? | A, NRURBHRR, UELERMEE,
5 %k AR AN RR A RR., KA ERER
—"T‘;%E&i”‘ %, Arduino #=##| 8. m4riE3k. OLED B FA4= Arduino 5
; S| BRI E S, JGRE T B AR, KyRTAE
S 2 VR
I | A sk | ABRAALABETR, FI AL AT EBPIE
g2 | AR | KRt e, wibde K AT AR, HIRTRT 4 2
% | £ L b R E &R,
A skt | # 9 0aERAH LRSI EE, K4 I it )
404 AL, MEBASNEERERER, BhERILITEE,
R AREARGR, HBRENZAMEHENE «]L»ﬁﬂﬁﬂﬁka
T Aok, AR BERERLTE T RRAEA #T 2
P R
A FshE R T EZRL W,

3. RAZEHIAN4

T @A iRk (RARARGTAEIRE LRE? ) AP, EHEE A SE R XK FER
Fo FF R AL A R S 09T AL,

%ﬁﬁﬁ

KA EH| RN LR NFEFREAE, CARET —ROZHILLE ) kL D
ﬁ,%%kﬂﬁﬁ&fﬁ%u,@ﬁﬁ%%& I EFIRF T A ANEL,

. F HAr

)BT R AR A RN EE, e R LR AR AR e R A
WA MEAL, BMATIEARSEITEWSTEM iR &4 40, BARTF B A=
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1. 8B Z AHFEHF R ERN ARG EZAL
. . 2. e 8 AL SRR T ik 2R E L Fin
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4. BH 5 B AR 4 iR ez B K40tk /), ZHRBEZRE N
M E kit
R IE R e B A AWOT R E A, AR ARk
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MK AE R A Aeeg iz Rt Y 69 B3t fo 7 iR B0 E R A 69 A
J5 AN 3% X Pk ot MiEFENL, KtRA
4584 1. Bk 4% 5% )T A 24 38 52 5] A8 & 9] AR
2. fe B A LALR A AR A THL =
1A AT A eiESs
g g 2. INEARYT, A RITE. AMAAE L
. ENALEF M AT A E, BRAES HiITH, HEn
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1. £ AAE 138 RAE se & T B K LR AR 49 50 =
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4. EXHHT

AHE AT G M 7] B 5 % T hwang 551 24 (2018) )2 ey Ak A alit g &, AL
DATFFAEMERS . ABR . PRSI RO TR AN, BINFIESL
5420 B AT 63 Ui /) i e o AT RN R t 10, 2R A (LK 4) , FIEWHKE
Re 189 M AF 5 % & T Al 435 (AT M Mean=4.387 ; /& M| Mean=4.613; t=-2.429,
p=0.029<0.05) , A i@ At 7 &9 )5 M A5 2. F & T AT M A5 (AT Mean=4.511; J& Ml Mean=4.678 ;
t=-2.390, p=0.030<0.05) , LA EL4GBENHF2 2F & TaTMFs (AT Mean=4.433; 5
M Mean=4.583; t=-2.201, p=0.045<0.05) , €& M LG BENAFL BF S TaralFs (ATl
Mean=4.022; J& M Mean=4.378; t=-2.230, p=0.041<0.05) . ¥, FIJF A 5iRAENEH
4C Re ) KB T 2F R

% 4 4C e h 09 £ F ST

e T B R

TSP - YIME | WEE t p
. BT 4387 0.602

IERES -2.429 0.029*

Ja 4.613 0.316

. HT 4511 0.288
VEIBRE ) - -2.390 0.030"
¢ Bl | 4678 | 0.288

X HT 4.433 0.538
b 4 - -2.201 0.045"
Ja 4.583 0.488

X HT 4.022 0.784
B L B4 \ -2.230 0.041"
)= 4378 0.543

FE: *p<0.05; *%p<0.01; **%p<0.001
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The Research of Intelligent Robot Assisted for English Reader Theater Learning

AR FRE2 - mag "
'Rz 4 ff'{?"’» §?IEWEF FHRLE 54
‘E PR ER )

"127232510 @gmail.com, ~duke.chchen@gmail.com

lﬁilﬁiﬁ“ﬁﬁﬁT’%%ﬁiﬁﬁfﬁKJwéiﬁ’ﬂﬁﬁp*%dﬁﬁﬁ*@%@ﬁrﬁﬁﬁﬁ
B GEEHG KR TR D S RRY 0 NS £ RO R A SR
PEFOFL Y OF  LETTERE HE DR JF D LS IR B2 D
Lo FLERBR LML DEAAGFHANRGY ALY PR EFRF IR 2 2
BEL o SEFE 0 ROE R L %”%%*%ﬁ%a&mﬁ *Ffé%@T’? S E A e
R R R T TR T )
B o

(W3] FEHE - FFaVFfs pPRELA

Abstract: With the globalization, it is very important to cultivate students' English oral ability. Therefore, this study uses
the English Reader's Theater to conduct oral reading practice, so that students can learn the appropriate intonation
through imitation. The multiple practice gives students more time to read the scripts, which is very helpful for students’
learning. With the advantage of the development of intelligent robots, the mode of teaching is more innovative. Through
the establishment of a good dialogue module, students can have a dialogue with the robot and imitate its pronunciation
and expression to learn. This study utilizes a robot-assisted English reader's theater for fourth-grade students in a national
elementary school, and explores the effects of robot integration on students' motivation to learn English and their
satisfaction with technology. The results of this study show that the intelligent robot-assisted English Reader's Theater
significantly enhances students' motivation to learn English, and students perceive good satisfaction with the technology-
assisted learning model.

Keywords: Intelligent robot; English learning motivation; Satisfaction with technology

1. Fr ¥ Roeis
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R prg | Mty Fgcfr 4 4 vl R BT A pofin ekl BRI G D
F”ﬂ;éé
Fisher (1991) p M€ ARF 7 N R F 2 RF A S I H A RFER - &P {5 F i
AT EAARAT RGeS a4 S R EiEa S RHR AR XEMCE
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The Design and Evaluation of Integrating Intelligent Robots into Elementary

School Inquiry-based Art Curriculum
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Abstract: This study aims to explore the implementation of inquiry-based teaching with
Intelligent robots in elementary school art curriculum. Inquiry-based teaching is a
method that emphasizes student engagement and exploration, helping to cultivate
critical thinking and problem-solving skills. Intelligent robots, as an emerging
educational tool, have strong interactivity and the ability to provide individualized
guidance. The Intelligent robot used in this study is "Kebbi Air S", and the research
investigates the impact of integrating Intelligent robots into elementary school inquiry-
based art education courses on students' intrinsic motivation, creative thinking, and
learning satisfaction.

Keywords: intelligent robots, inquiry-based learning, creative thinking
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Promoting Students’ Conception of Collaboration and Complex Problem-
solving through Digital Storytelling with Generative Al
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Abstract: The application of Artificial Intelligent in Education has become an evolving trend through the development of
technology. The Ministry of Education has been promoting e-learning for years, in the hope of diversify learning
environment. With the Ministry of Education’s goal of "Internet access in every class, and tablets for students”, this study
aims to provide students with experience and chance to use mobile device in learning through generative Al (GenAl) and
digital storytelling, and explore the influence on students’ conception of collaboration and complex problem-solving. The
results show that learning through generative Al (GenAl) and digital storytelling has positive influence on students’

conception of collaboration and complex problem-solving.

Keywords: Generative Al, Digital Storytelling, collaboration, complex problem-solving
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Abstract: History education in Singapore has always been distilled to a subject based on memory work.
Understandably, there is indeed values for a collection of past information. However, students of the history
discipline should be offered more than just a subject requirement in the syllabus. This paper illustrates an
innovative pedagogical approach (Knowledge Building) to the teaching and learning of history— a cross-
school students’ collaboration, driven by a principle-based, technological-orientated and disciplinarity-focused
methodology. Through “The History Times” collaborative project, students recognize the intricacies and
complexities of History (and its nature of interdisciplinarity) and efficaciously demonstrate their historical
literacies, competencies and creativity via their cross-school historical narratives of their choice.

Keywords: History, Idea-Centered, Knowledge Building, Secondary School.

1. Introduction

History serves as the foundation of a nation's identity, guiding its citizens to a deeper understanding of their collective
past and informing the trajectory of their shared future. Singapore places great emphasis on history education. With the
affordances of technology in education, especially with the Edtech Masterplan 2030 (MOE, 2023), students are now able
to obtain information freely with their personal learning devices (PLD), and technological tools for teaching becoming

readily available for teachers to do real time collaborative learning for their students, within and across schools.

‘The History Times’ project represents such collaboration between two Secondary schools in Singapore, started out with
the aim to enhance and transform how the discipline of history is being taught in schools. Due to the current structural
and assessment constraints, history education has often been characterized as a subject that places great emphasis on
content mastery and memorization rather than its philosophical nature, historiographical shifts and interdisciplinary
discourse. Anchoring on these 3 key elements for its pedagogical design, ‘The History Times’ project went through two
iterations, 2021 and 2022, with Knowledge Forum as its main technological collaborative platform in facilitating this

move.

Working in their respective interest groups consisting of peers from different schools, the students conducted their
historical research of their group inquiry within a suggested theme. Following which, they embarked on a series of cross-
group conversations before curating their final group artefact: a history newsletter and a set of presentation slides in
sharing their newfound historical understanding, approaches and masteries, to the community, as applied and public

historians.

2. Literature Review
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2.1 History Education in Singapore

History education in Singapore had once been a subject with the main goal being to create a common national identity,
aimed at uniting the diverse immigrant groups that have settled in Singapore (Afandi & Lim, 2022). With the changing
context, the history syllabus now includes source-based historical case studies (Afandi & Baildon, 2010). In fact, the
inquiry approach has become a cornerstone to the teaching and learning of history, a big shift from the teacher-centered
instructional approach (Afandi, 2013). Research have also revealed the importance of engaging students collaboratively
and providing agency for students to better understand history through its disciplinarity concepts and way of thinking
(Costes-Onishi et al., 2020). The 2018 school workplan seminar (Singapore) calls for the utilization of inquiry-based
strategies to enhance students’ learning. Despite this, history in many classrooms today, still represents as a subject that
focuses on information accumulation, factual fluency and content memorization, rather than its philosophical nature,
historiographical shifts and interdisciplinary discourse. Anchoring on these 3 latter elements as part of its pedagogical
design and methodology, “The History Times” project, with Knowledge Forum (KF) as its main technological

collaborative platform, facilitates this move.

2.2 Promoting Cross-School collaboration with Technology

Knowledge Forum is an online platform that supports students' constructive knowledge building discussions (Scardamalia,
2004). However, when should an online space be an infrastructure for collaborative learning and idea development? The
traditional examples of infrastructures, such as power grids, the internet, and file folders (Yates, 1989), are characterized
by their transparent usage and multiple configurations (Yates, 1989; Star & Ruhleder, 1994). When the infrastructure
extends from a single space to multiple sites, encompassing both spatial and temporal dimensions, it will be used naturally
and transparently. Similarly, in the context of collaborative knowledge building practices, the online space, namely KF
views, can be considered an infrastructure when it seamlessly integrates into the necessary pedagogical practices for
students' idea development and collaborative learning across geographically dispersed classrooms (Star & Ruhleder,
1994). When the cross-school KF view, designed as a virtual public space, evolves into readily accessible note scaffolds
for the ongoing collaborative discourse and collaboration, it transcends its initial form to become an invisible and stable
support system, which is exceptionally prominent in addressing the challenges created by geographically dispersed
professional development KB communities, enabling the scalable and cohesive network building (Yuan et al., 2022) of
idea-centric practices. However, existing research focuses mainly on STEM rather than the subject of history. To address
this research gap, this paper attempts to illustrate an innovative, inventive and ground-up project design entitled “The
History Times” that saw the successful integration and use of KF in building an authentic, disciplinary-orientated and

community-driven cross-school history collaboration.

3. Lesson Design

3.1 Methodology
Teachers from both schools selected the Knowledge Building Pedagogy (and its technological platform, Knowledge

Forum) as the overarching pedagogical practices for this cross-school history collaboration. Being an idea-centric,
principle-based instructional approach, the team believes that Knowledge Building (KB) lends itself well in propelling
the moves towards engaging the students collaboratively in the philosophical nature, historiographical shifts and
interdisciplinary discourse of History. Centering on the three key social constructivism KB principles: ‘Centrality of
students voices’, ‘Culture of collective build on’ and ‘Course of rising above’ (3Cs in short), two iterations of “The

History Times” were being conceptualized.

177



GCCCE2024

3.2 First Iteration

“War” was chosen as the central issue for historical investigation due to its close association to the discipline of history.

To ensure that students from both schools were primed to inquire as historians and historiographers, pedagogical moves
(in student-friendly terms) in getting students to ‘Connect’, ‘Comprehend’, ‘Conceptualize’ and finally ‘Create’ (Figure
1) was implemented. For each of the phases, students underwent the 3Cs iteration (Centrality of students’ voices, Culture

of collective build-on and Course of rising above), supported by the use and technological affordances of Knowledge

Forum towards collaborative discourse.

Figure 1: Guiding Pedagogical Moves of Connect, Comprehend, Conceptualize and Create.

Description

Disciplinarity

Rationale(s)

Connect

Historians in a Community: Discover and Dialogue through History Infographic

Students to first introduce themselves via association to a historical war (Figure 2).
After hearing the diverse perspectives regarding war, students were then required
to use the Knowledge Forum scaffolds (namely: My Theory, New Information, I
need to understand, This Theory does not explain, A Better Theory, Putting Our
Knowledge Together) to re-define their personal definition. In accordance with their
updated area of interests, students were then arranged in groups for collective build-
on (Figure 3). Each group was expected to arrive at their finalized group illustration

on the concept of War, as part of Rising Above.

Historical

Relevance

Comprehend

Historians as Learners: Discover and Dialogue through Guest Speakers, Readings,

Research and Team Activities

Based on the insights gained from the above phase, relevant guest speakers were
brought in to either deepen the students’ current historical understanding of their
chosen interests or to provide ‘new’ disciplinarity perspectives and views to the
topic. With this new information, students were then engaged in narrative
representation task (via KF) that gets them to rise above by synthesizing historical

photos and coming up symbols to represent the concept of War (Figure 4).

Historical
Perspectives &

Empathy

Conceptualize

Historians as Builders: Discover, Dialogue and Design the Conceptual Frame

In their respective group, students will start the build-on process of conceptualizing
and theorizing towards a unifying theme/title that best synthesize their varied ideas
and viewpoints. During this process, students can arrange online consultation
sessions with teacher facilitator to clarify, provide feedback and/or be the
‘knowledgeable other’. For any consultation session, the group would first need to
share their journey of thinking and build-on via their KF entries to their teacher
facilitator. Each group was also strongly encouraged to engage in cross-groups
build-on.

Historical
Significance &

Historiography

Create

Historians as Curators: Design, Publish and Share the History Newsletters & Slides

Each group would now be ready to present their historical theories, findings and

framing in the form of a history newsletter (Figure 5) for the public.

Historical

Marketing
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Figure 5: Sample of 2021 History Newsletters
CHILDREN ®F WWII

"WARS ARE ALWAYS MADNESS: ALL IS LOST IN WAR, ALL IS TO BE
GAINED IN PEACE.” - POPE FRANCIS

1ST EXPERIENCE

What does the word children mean to you?
LEGACY OF WORLD WAR 1 Before eeding furth do take a few hink on how you wou

i) Our Sources of Wisdom & Enlightenment for this newsletter
v o

3.3 Key Findings of the First Iteration

Collectively, the quantitative (Students’ Newsletter, Students’ Presentation Slides) and qualitative (Focus-group

Discussions, Teachers’ Observation, Conference participants) data reveals the following:

(@)

Historical Disciplinarity

(a) Every group includes historiographical shifts and/or studies in the conceptualization of their newsletters

(b) Every group incorporates peoples’ feelings (historical empathy) as a segment in their newsletters

(c) Every group integrates at least two different historical perspectives into their newsletters

(d) Every group involves elements of historical imagination/creativity in their newsletters

Together with their presentation slides, the intricacies and complexities of History (inclusive of its

philosophical nature) has been demonstrated, exhibited and displayed. However, the use of second-order

historical concept(s) as a frame was still unevenly distributed among the groups.

Collaborative Discourse

(i)

(a) Members for each group were actively building-on to one another KF entries

(b) Members for each group were open and receptive to comments and feedback

(¢) Members for each group provides constructive responses to their friends’ entries

The degree of collaboration (as evident by the KF Idea-Building Network Analytical Tool) within each group

has a relatively high density. This however is not clearly evident in cross-groups collaboration and build-on.

3.4 The Second Iteration

Some pedagogical shifts and changes were implemented in this second iteration (year 2022-2023) to enhance on the

collaborative processes and deepen the historical disciplinarity for the students.

Pedagogical Shifts and Changes 1: Historical Theme

To further strengthen student’s agency and ownership of “The History Times”, the theme for this second iteration was

decided only after the conversations with the students. Moving beyond the topic on war, this new theme on “the interwar

period” encourages greater diversity and exploration due to its little coverage in the history syllabus.
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Pedagogical Shifts and Changes 2 — Curation of History Conceptual sessions

With the knowledge that the use of second-order historical concept(s) as a frame was unevenly used in the first iteration,
and that these concepts (Seixas & Morton, 2012) are integral to the Historian’s craft (CPDD, 2023), the cross-schools
teachers’ team has decided to curate a series of history conceptual sessions (Figure 6) to educate, empower and encourage

the student groups in using them explicitly for their historical narratives.

Figure 6: A series of history conceptual sessions was introduced such as Approaches to Interwar Period and Applied vs
Public History. In addition, below shows the process of ideas generation and development on sustainability by the students

as they contextualized it to “St John Island”.

[0 & Reteronco Sices: Session 2 Hstorography [ & Reforence Sides: Seasion 3 Approaches o nterwar Period [ @ Reforonce Sides: Session 4 Appied anc Pusic History

[ My Thoughts, My ideas, My Questons (Session 3)

Qs

Pedagogical Shifts and Changes 3 — Experimental Session

Providing an authentic platform in practicing, testing and exercising out the application of their learning via the series of
history conceptual sessions, the team works together with the Knowledge Building Design Studio (KBDS) committee in
getting the students from “The History Times” to first discuss on sustainability on a local-based island known as “St John
Island” (Figure 6) and then to create a history newsletter (Figure 7) that explores on sustainability from a historical lens.

These newsletters become the resources for the participants in the KBDS conference.

Figure 7: Sample of History newsletters on Sustainability | Figure 8: Sample of groups using different modality for
(Experimental Session). Do note that these sets of | presentations, Drama (left) and Metacognition (right)
newsletter differs from the final ones that focuses on

Interwar period.

A Study on Facial Hair £ iINUNN S0 FASH@!

A look at its fashion history & evolutior '* HOW KAS IT CHANGED OVER THE YEARS?

\qu ate weusing drama?

Drama is a representation of people,
events and: just like how History is

an and perspective of the X
events happening in the past. We always

When you are reading
the 4 newsletters, do

seemto know the “WHAT” but the i
e et Y t.hmk of hovr{ these
" various forms impact &
| Thisis alsoa representation of public influence one another [
| history, in which one retells an event |

from the past. For our murder mystery,
we mimicked this through simplifying an
event and expressing it through a drama.

v L P : il

R
(@

Pedagogical Shifts and Changes 4 — Presentation
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The final change in the second iteration involves the final presentation. As part of historical (cultural) marketing, students
were given the flexibility to present their newsletters in another modality should they prefer. The use of historical drama

and metacognition thinking were being utilised (Figure 8).

3.5 Key Findings of the Second Iteration

Similar to the first iteration, a combination of quantitative and qualitative data were being used in the analysis of this
pedagogical design. The results are as follows:
1) Historical Disciplinarity
(a) Every group incorporates historiography, historical empathy and historical perspectives into their
newsletters.
(b) Every group uses second order historical concept in the framing of their historical inquiry, investigation
and presentation.
However, the use of historical imagination in the newsletters has been moderately reduced. This can be
attributed to the newly inserted structured lessons on historical concepts that might engage them to think
more critically rather than creatively.
(i1) Collaborative Discourse
(a) Members for each group were actively building-on to one another KF entries, with constructive responses
and receptiveness.
(b) Cross-group collaborations for the history newsletter was clearly evident across all groups. This can be
attributed to them for being allocated two different groups: one for the sustainability experimental session,

and the other for the curation of the history newsletter.

Conclusion

This cross-school project, ‘The History Times’, serves as a case study on how the use of Knowledge Building Pedagogy,
supported by the affordances of Knowledge Forum (its technological tool), successfully engages and empowers the
students collaboratively towards examining history from its lens of philosophical nature, historiographical shifts and
interdisciplinary discourse. Moving forward, the team would hope to scale up this piece of constructive cross-community
history work by collaborating with more colleagues from the history fraternity and/or incorporating the use of Artificial

Intelligence (Al) as part of the formative feedback and build-on process.
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Abstract: As Artificial Intelligence (Al) continues to be used in language assessment, its effectiveness and the quality of
interactions it enables between teachers and students have become vital focuses. This research evaluates the impact of
Generative Al-generated feedback on student performance in reading assessments from the perspectives of both teachers
and students. A comprehensive survey was conducted involving seven experienced educators and 37 K-12 students. The
results revealed that students rated Al-generated reading strategies (Mean=5.54) as the most effective, while instructors
placed greater emphasis on feedback for revised students’ answers (Mean=3.67) and recommended reading strategies
(Mean=3.63). Overall, students gave higher approval ratings to feedback provided by Al (Mean=5.26) compared to their
teachers (Mean=3.54).

Keywords: Generative Al, reading assessment, feedback, K-12

1. Introduction

The domain of Artificial Intelligence (Al) is rapidly expanding and presents an enormous potential for its integration
into different aspects of language education (Huang et al., 2023), including Al in language assessments. Studies by Liu
etal. (2024) and Graves (2023) demonstrate Al's potential in reducing anxiety and aiding student self-regulation. Similarly,
research by Escalante et al. (2023) confirms Al's ability to provide impartial grading and valuable feedback. However,
integrating Al into education poses challenges. Teachers encounter barriers such as resistance to technology adoption
(Wu, 2017) and limited resources (Shin et al., 2014), while students may struggle with limited computer literacy and low
perceived usefulness (Chen et al., 2020; Celik, 2023). This paper investigates the effectiveness of Al feedback in reading
assessments and the varying perceptions of teachers and students.

2. Literature review

2.1. Potential benefits of Al in language assessment practice

Among the potential benefits of integrating Al into language assessment are two main aspects: enhancing student
interaction and providing support to instructors. Firstly, using Al in language assessment has many benefits for students,
including AD’s interactive engagement and generating comprehension questions, which can help foster autonomous
learning (Liu et al., 2024). Al-driven alert systems can also help reduce student anxiety, thus supporting student’s mental
health (Long & Lin, 2023). Additionally, Al can collaborate with students to develop specifications for assessment rubrics,
empowering them to effectively self-regulate their progress (Graves, 2023).

Integrating Al into assessment practices is becoming increasingly common and can complement traditional teaching
roles in various ways. For instance, Al grading systems can match the accuracy of human raters, reducing subjective
biases and allowing educators to focus more on substantive educational activities (Yunjiu et al., 2022; Zhao et al., 2023).
Additionally, Al can serve as an automatic essay evaluator that can supplement traditional teaching methods and enhance
the overall quality of education (Escalante et al., 2023). According to a study by Escalante et al. (2023), the researchers
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conducted two studies to compare the impact of feedback provided by humans and Al and found that both sources led to
similar improvements in learning outcomes and were equally preferred by students.

2.2. Different barriers for teachers and students in the integration of technology

Despite the growing trend of Al technology in education, there remain several challenges and barriers that teachers
and learners face when it comes to the integration of new tools. Research has focused on several key areas that present
challenges for teachers, including 1) teachers’ negative beliefs and attitudes of teachers toward the limited use of
technology in teaching (Wu, 2017; Shin et al., 2014), 2) teachers' low level of computer literacy can make it difficult for
them to operate chatbot technology (Su et al., 2023), 3) teachers may decline to adopt new technological tools due to their
discomfort or lack of confidence in utilizing them (Lee & Wu, 2024), and 4) the limited availability of resources in
educational institutions can also hinder the adoption and successful implementation of Al tools (Shin et al., 2014).

Various factors may impede the successful implementation of new technologies in teaching and learning, as seen
from the student's perspective. These include 1) a perceived lack of usefulness, which may lead to negative behavior when
interacting with technology (Chen et al., 2020), 2) limited computer literacy and competence hindering effective use of
chatbots (Celik, 2023), 3) a disconnect between external requirements and technology leading to minimal use of chatbots
in the learning process (Wei, 2023; Hew et al., 2023), and 4) low levels of interest and motivation causing students to
reject technology for learning (Hew et al., 2023).

2.3. Effective feedback practice and research questions

Effective assessment practices are crucial when incorporating generative Al in education. To achieve this, emphasis
should be placed on the receiver's role in feedback interpretation and response. Wei (2023) suggests three critical
components for effective feedback practices: visualizing expected learning outcomes, providing opportunities to apply
feedback, and offering recommendations on learning strategies. Therefore, our study aims to investigate the effectiveness
of generative Al in providing feedback on student performance in reading assessment, as well as the differences in
teachers' and students' perceptions of Al-generated feedback. To achieve this, we will integrate generative Al into
effective learning-oriented assessment practices. The study will be guided by the following research question:

1. From both teachers' and students' perspectives, how effective is generative Al in providing feedback on student
performance in reading assessment, and what are the differences in their perceptions of Al-generated feedback?

3. Research design

3.1. Research context and participants

This study was conducted in a junior secondary school in Guangzhou, an affluent metropolis that is the capital of
Guangdong Province in China. The Generative Pre-Trained Transformer that this study investigated is named YiYan and
was developed by Baidu. It was released in March 2023 and claimed to be able to excel in various language tasks,
especially in Chinese. In this study, a total of 37 middle school students and seven experienced teachers participated in
our experiment, and we collected 37 examination papers containing open-ended questions on classical literature after
ethical approval from the student's parents and school headmasters. The school allowed the researchers to 1) invite seven
teachers to evaluate the quality of the Al-generated feedback based on the 37 students’ performance, and the final average
of the teachers' ratings for each student was recorded, and 2) invite 37 students to evaluate the quality of the Al-generated
feedback based on their responses.

3.2. Data collection and analysis

The reading passage is classical literature from the Qing Dynasty 400 years ago. Based on our chat with YiYan, this
classical literature has been included in the Generative Al Chatbot corpus, with a word length 265. The second author
and Chinese language teachers in the school designed open-ended questions and marking rubrics. After the reading
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assessments, the first and second authors work with generative Al to generate three types of feedback: 1) revising students’
answers, 2) recommending learning strategies, and 3) proposing additional and similar tasks for students to practice. As
shown in Table 1, this study adopted a few-shots technique. To answer the research questions, seven experienced teachers
and 37 students were invited to rate the three types of feedback in a survey on a scale of 6 (1 = not useful at all, 6 = very
useful). Descriptive statistics and independent sample t-tests were used to identify any differences in evaluations between
teachers and students across three types of Al-generated feedback.

Table 1 Prompt phrase for obtaining feedback from YiYan

Types of feedback Prompts

i English version:
1. Revise students’ answers. o . )
. The following is [student’s answer]. Please give suggestions from these aspects: 1.
2. Recommend learning . . . .
rraten please revise and improve the answer of the above student; 2. give some suggestions
strategies.
g L on learning methods according to this student's answer; 3. please provide a similar
3. Propose similar tasks . . . .
reading question and relevant answer according to [reading passages].

4. Results

To answer our research question, the descriptive data reveals that teachers rated feedback for revising students'
answers (M = 3.67) and recommending reading strategies (M = 3.63) higher than feedback for proposing similar tasks
(M =3.31). Based on the students' evaluations, it is evident that they found Al-generated recommended reading strategies
(M =5.54) to be the most effective. In comparison, the feedback for revising students' answers (M = 5.22) received a
higher rating than the feedback for proposing similar tasks (M = 5.05).

Table 2 Independent sample t-test results for types of feedback

Teacher Students
Types of feedback t(72) p
M SD M SD
Revise students' answers 367 132 522 096 -6.61" .000
Recommend reading strategies 3.63 124 554 076  -8.82"™" .000
Propose similar tasks 331 148 505 073 -6.86"" .000

As shown in Table 2, the result of t-tests demonstrates significant differences in mean scores between teachers and
students across all three types of feedback: revising students' answers (t (72) = -6.61, p <.001), recommending reading
strategies (t (72) = -8.82, p < .001), and proposing similar tasks (t (72) = -6.86, p < .001). Overall, the findings suggest
that students perceive Al-generated feedback as more effective (M = 5.26) compared to feedback provided by teachers
(M =3.54).

5. Discussion

Based on teachers’ high evaluations of revising answers, one possible reason may be that teachers may benefit
from the generative Al's skill in revising students’ responses and recommending reading learning strategies, potentially
reducing their workload. As a result, teachers may feel pleased that the Al can take on time-consuming tasks like
improving responses and providing suggestions, allowing them to focus on other critical pedagogical matters. However,
the low rating on Al-generated similar reading tasks may be related to the inability of Al to generate reliable, sourced,
and authoritative content. Consequently, teachers may be hesitant to rely on the feedback provided by the Al.

The students found the Al-generated recommended reading strategies to be the most effective. This might be due
to the Al-generated recommended reading strategies, which can be seen as a supportive measure, empowering students
with additional resources to aid their understanding and preparation. While revising students' answers and proposing
similar tasks may aim to enhance learning by promoting critical thinking and self-reflection, students may perceive them
as more task-intensive and demanding. Therefore, students may feel more positive and receptive to the recommended
reading strategies as they provide valuable resources without demanding extensive revisions or additional tasks.
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Meanwhile, revising answers and proposing reading tasks may be more challenging and potentially contribute to added
pressure or negative feelings.

The varying perspectives of teachers and students on using Al in teaching and learning may have influenced these
perceptions. Students are generally interested in Al acting as a virtual tutor to offer personalized guidance to every student,
which teachers may need more time or energy to do in a traditional classroom. Professionally trained teachers are
concerned about whether Al can provide qualified guidance in teaching practice. Therefore, they are skeptical about the
feasibility of Al.
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Abstract: Amidst the ongoing scientific and technological revolution and national digitalization strategy in education,
innovating basic education methods is imperative to enhance classroom teaching quality. This study focuses on
enhancing students' core competencies in Chinese language and problem-solving skills. Drawing upon project-based
and situational learning theories, it examines the current research on primary school Chinese project-based learning
and investigates the empowering role of intelligent technology. A model of intelligent technology-empowered
project-based teaching in primary school Chinese has been developed and validated using the lesson "The Sun™ from
the fifth-grade curriculum. This aims to offer theoretical support and practical guidance for primary school educators
utilizing smart technology in Chinese project-based teaching.
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Design and Practice of Senior High School Science and Technology Innovation Curriculum in

the Context of the New Curriculum and New Teaching Materials Chengdu NO.7 High

School as an Example

5 EMHE RE EHR
w9 )l B AR T B

wuhangfeng1990@163.com
[#H2] AFENKTTERIHRZT BPITRAR, M EE) , RA L P Lo T4t 4o 5 JAHH ) 37 iR 42,

LFBEARETHEHRBEFTAEFHRF, BATHRUFTKT EERRKRAUTAT PO T RN, EAEFAL

&, T ADDIE # A 547 7 AL P A 613 RAZ 6 T 5 R&k, QERBERROME, FHRE%, FETF

AR BTG M, AT G AAEBBENBOAR G H T REEERME. XA, AL Pl il

A IRAZ I e AL FIT AR IR, A BOLRA T F AR ER, RETFRAFRUITHFTHENK

B, RIEARKBRARGHABCFAST E LT BR Ak, XRRE Tt —FRAALAFHHF RAZ LT 5 R

B, AR TR SRt FE SRR,

KW AHCIHT ; AHAIRAERR HFTRK

Abstract: The article delves into how Chengdu No.7 High School designs and practices science and technology innovation

courses in the context of new curriculum and new teaching materials. The article first discusses the background of
education reform in the new era, emphasizing the importance of technological innovation education in cultivating top-

notch innovative talents. Using the case study method and based on the ADDIE model, this study analyzes the design and
practice of the science and technology innovation curriculum at Chengdu No.7 High School, including the construction

of the curriculum system, implementation strategies, evaluation methods, and the results achieved. The aim of this study
is to provide practical reference for science and technology innovation education in the basic education stage. Research
has found that through systematic curriculum design and professional teacher team construction, Chengdu No.7 High
School has effectively improved students' scientific and technological innovation literacy, promoted the development of
school scientific and technological innovation education characteristics, and laid a solid foundation for cultivating future
scientific and technological innovation talents in the country. At the end of the article, suggestions were put forward to
further optimize the design and practice of science and technology innovation education curriculum, in order to promote

continuous improvement of education and comprehensive development of students.
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Investigation of gamified collaborative learning approach on students’ math
learning
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Abstract: The purpose of this study was to investigate the effect of “gamified collaborative-learning” on fifth graders’
mathematics courses. To examine the effectiveness of this proposed approach, this study adopted the quasi-experimental
research method. The experimental group conducted a math course with the gamified cooperative-learning mode. On the
other hand, the control group learned math with conventional collaborative-learning mode. By analyzing and comparing
the effect of two different cooperative-learning models, we obtain the results that students who adopted “gamified

cooperative-learning” have similar level of learning performance as conventional one..

Keywords: Gamification, collaborative learning, math education, ClassDojo
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The application of perspective-taking mechanism in virtual reality traffic safety
education courses
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Abstract: This study explores the changes in students' perceptions of traffic safety after using the perspective-taking
mechanism in a virtual reality traffic safety course. To achieve this research purpose, this study adopts a quasi-
experimental design, divided into independent, dependent, and control variables. The independent variable of this study
is "Virtual Reality Learning Mode," which aims to divide the learning modes of the two groups of students into the Virtual
Reality mode with a perspective-taking mechanism and the Virtual Reality mode using a single perspective. Due to the
different learning modes learners use, there will be differences in learning effectiveness during the learning process; the
dependent variables in this study are traffic safety test pre-and post-tests and learning attitudes, traffic safety topic
compositions, and traffic safety promotion posters. It is expected that different learning modes of virtual reality will bring
about differences in students' cognitive performance, learning attitudes, essay writing performance, and poster
performance. We expect that the rvesults of this study will provide a reference for the design of virtual reality-related

teaching and learning in the future.

Keywords: Empathy, virtual reality, traffic safety
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[BE] FARREAFPTRAZENBTFIRIRMNZINIRRME, AXFBIIRERIERE
BXREZENNA, BRERHZRESNFEBENEEFZIZR, ANITRNETHERESERFEF
WEIM AR IR SRFREITR, MREN, BRFERRER, RIOTEERXMNF LR
EREZN, AXFERW/NFEEORENRITNEFZAETETMRERER, BFERR
EREMARIEAES, BRULEIR T BRARAERSEFFZIMNYT BRAIRENLE.

Abstract: Improving students' feedback abilities can increase their learning agency and motivation. This
paper uses knowledge building pedagogy in classroom activities, aiming to enhance students' learning
agency in writing. The theme of this paper is how to use the Knowledge Forum technology and platform to
increase students' classroom discussion, knowledge build-on, and feedback abilities, and extend their
learning outside of the classroom in writing. This paper presents an innovative class design based on

knowledge building pedagogy and integrating the Knowledge Forum to demonstrate the advantages of
integrating technology in improving peer-learning and knowledge advancement as a community.

[@E] SR RIRESF MRER; AR

1. 55

SHUBEBURR, BERRNEERLR, £/ ICT TE#THREMSE S 2IFEN
DENFE, FINEEES—ERNTEERARNERFZERAIEBERE. #BES
(. RS I ENFIRATERE . D FIELEBRR SR AN EER
REENNWLERESF, H7E 21 H2AE (217 Century Competencies) TEAEIET 1)
FEHHM, ERMROENERE, 2) WE. MERSEREE 3) AR, 2B
X EHERAE., 721 HEREE (21CC) PMNE_MEERIF T WE. MENEE
FRMEEN, SIER, WiRE 21 e RSs v Y B SRR MNEESIHMEL
B, MREREEFMLIEEENEN.

AT ISR AR R R, SROEIT H eSSBS
FFEBFRERGEFIR S, REEFRMAMFINFEINE, NEFHTHAR
SEEMFESIRS. HAR, ERFER, SIFEENESREERmERN, BRXE
MRt E A EMEmMENEEER. XMBERANIERFZRITHE
REIANUEFRGERR AR A RREITTHERT ., R, ERFNEELES, 07
EINE MR HSER, HRIE AR S BHE T B S  MHEE R B —
M5, B ASEMEEEESE (high readiness) HEERENEE L6, #—HFER
HREBMIER 7 E R NAS ST RER A

S AE SR DA A SRR AT SR MG S . SRR s, B ERRE
WAL ET EANER. FIMESESIFE (SLS) BHEHRAMIZS 7S4S
P RRE SN, FREETHEN LM SHRREXNSI AR, ATEEH
U SRBRBERES, RFRE T XRNER. FINERE D0 T iR minaE
#25% (e-pedagogy) , iEEIF1SE ST AfaI ZE AN RHE IR S T8 3
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KRRE R AMRENBHAFZEZEAERIES. MRARMEARSFA(INEEFES
BNE5EEFTAER, BEMIREMXAMAREEEIIRANIASR (Scardamalia &
Bereiter, 1991), FIREME 2 NMRNUSKIESHAFZERR. ARXEFTES|IHHE
RO RN, FHREMEN—  EKEE, EXMEIA  (Real Ideas, Authentic
Problems) , EXMEAMERIMHHALE, RAEFAFELHRAEINAETHL
H T IO SRR, TREMEENIRATES, MREMERERNZ | RUTEaHT,
SEEW A (Improvable Idea), Fr BN SEE ARAMNTENZTE. HR, RE
E—NLRENZEINERT, FIZTEEERUREEBCHELHM. RIEAFHAMN
Bk HBTHEZMITFNBEATERS. MREMEN=  Zxlls, ERIEA
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HRHMSB+DER. FREMERNIS L 24, FLEE# (Rise Above), Rl
FITe B ERBEIEA, ERNMEINRE RN, FANRERRL ST S I
TRENR N, AEBHEENNES, Xe—MESHE. M EFIREMLM
MNENKE, 5 21 LAt HH. EMReEHER%E, UREE.
IMEFE SRR E R ZAE X, Bit, AHFEFRFEHAIREM RN KH*HTHFRIT,
o AL FFAE AR . ZOREFANRESRFEFAIRRIE
(Knowledge Forum ; Scardamalia, 2004) . Jf&{]o] IXEFIR IR ARMPE
B R, HEMANRS E#HTREMER. 210 IREABENEE B R
kEBERMUNZIER, NENFANFEIFTR, BN, FENBLELDEE
IR FEWHE TRE, HEZMAMEENRTRE.

2.2 FEAST SERMER F4 K (7 F 7=

ARVESOREHFEF BT FEAST (Feeling 1B S, Expression RIEHS, Action B
BT, Speak WTAS, Thought RIUIRE) S KRS . XSRS O] DB A4
HEEXEEEEANDS, HREFEFATETAFEFHERNER . REIERBRED,
ANAEENARSFENRERRERENT. RIRFEFX—BEHFH Sutton
(2012) 12, fhEXFARBEFAFE TR, BEMZARKRNEN. G
Carless #1 Boud (2018) W48 X — S #HITERE R, MITANFERIRE
FIEMERTEREEIFEHEB TR TR EIRBATNIERN. RAONE
B, BT RIBEVFINER, AERSTTZ2ERFRIEERINH—FSIEER
RERAERFLEFIINA,

3 FIHRERE R

FRER  ZE5WRRERITHERER B NE SN —Frma/hZ, ZRE
2022 FITiaE MAIREM RN R E KB L E NGBS T AN EFF
MEFEMNBENIN N A 2023 F, RN T ARZFRFIRZRIRILHHT
/NE (PLT group) , #—HRSBIMEMRFIREMERHKLES M.
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FIEWER : AXMMRSEARA 3B B/NAZFE, RN NNAFHTRENE
(11%) . NFRFRSRE, SEFEFIE. NIAHNENE, FRE
MEXRIRES, SERESEMIIVENSTHERAS SRFANNEIERTR. 4
BIE/NATIE, FFRYE FEAST RIBEERFAS —RExBNEREX. AERER
REtnT (A% 1) .

=% 1 BEixt

BT RIR
REy | WY 1) FEREXHER
1. ZFARREAE, ERXEEFEEREXHREETN (& 1)
WRXEFE, TUMNRCHZEIMESERM. | 2) #x
R’ | idie 1) SEER (E2)
1. WRRENER. 213, FiTEENER,
2. BIhHBEXEEREXHRINIE (HFE
Fr) |, IEFEAF SRS FEAST REEH A FAS,
3. ZAEREBEEMNERER TRESREEANERSE
TR UFERNES.
4. ZIMHE/NARREENER, AR TTREN
NBFTSEMIRLIETF.
RE | AiRRiE 1) &Rtz (A 3-
(1) REXABERR 5)
1. AREREHUERANSEAR 2) BRIt
2. RFRARERINTFENSEERA S S AR R 3) Biemze

3. ARMERFANKRE HEMUEAASEAR

(2) BEE£REEERE

1. ARFEHRMANEEAR, BIRUERREE
(6] 7%

2. AREFBEAFNAZERA—RTE. BIR.
FEXEENEX. FEIRSBEERN LETXOE
B ARHNERMSEENAEN.

BE | BIhLY 1) HFHRRIR

Z IS AR AR EXRBTHITIEY, ik

FHAANARGOEZEMIIRENT RHixTE

FRR X—RUEESE

HNEHATEEESN, BTRENEFR, ZRULFENERETEIR
HTAKNE, FISHSREANERRE. ATHRRETRUERE IR EHEEIR
F2Z4 FrRUREERNTUERFTEFMIRRE, BHRNANITERE. 4
R, B/N\ANRITERMNSAFR HtA R TRITE R 8T, b2 IiER
MRS RHES .
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Abstract: In today's dynamic educational landscape, traditional teaching methods are giving way to student-centered
approaches, emphasizing active engagement and collaborative problem-solving. This shift underscores the importance of
employing Knowledge Building (KB) principles and methodologies to enhance learning outcomes. Early KB practices
involved group-based activities where students tackled authentic questions, fostering collaboration and
consensus-building. However, challenges arose with handwritten annotations and cumbersome storage of discussions on
physical media. To address these limitations, e-pedagogy, leveraging tools like Padlet, emerged as a solution. This paper
explores the transformative potential of technology in education by examining the integration of Padlet in KB activities.
Analysis reveals that Padlet enhances learning by facilitating structured idea articulation, fostering accountability, and
enabling efficient archival and accessibility of discussion content. Students demonstrate improved coherence in narrative
construction, leading to streamlined knowledge acquisition processes. Additionally, Padlet's digital capture capabilities
provide a valuable resource for subsequent review and assessment. This study highlights the efficacy of purposeful
integration of technology in education, emphasizing the importance of leveraging digital platforms to enrich learning
experiences and optimize pedagogical outcomes.

Keywords: Student-centered, E-pedagogy, Knowledge-building, collaborative learning, Padlet

1. Introduction

In today's ever-evolving landscape, where innovation thrives and new ideas emerge daily, traditional paradigms of
education are being challenged. The notion of learning confined within the boundaries of prescribed textbooks is
becoming obsolete, giving way to a paradigm where students are empowered as active agents in their own learning
journey. This shift towards student agency and collaborative problem-solving underscores the significance of employing
Knowledge Building (KB) principles (Bereiter & Scardamalia, 2014).

Early iterations of KB engagement involved group-based activities, where students collaboratively tackled authentic
problems (Zhang et al, 2007), open-ended questions (Hmelo-Silver & Barrows, 2008), fostering collaboration (Nason &
Woodruff, 2003), and deliberation (Tao & Zhang, 2018). To capture and synthesize the essence of these discussions,
students would articulate their initial ideas on large butcher paper, initiating a process of peer feedback and refinement.
While this approach proved meaningful in promoting peer learning and ideation, it also presented challenges.
Handwritten annotations often posed readability issues, space constraints limited the comprehensiveness of responses,
and the lack of accountability hindered the traceability of ideas. Moreover, the use of physical butcher sheets rendered the
storage and retrieval of valuable discussions cumbersome. To address these limitations, e-pedagogy, leveraging
technological tools such as Padlet (padlet.com), emerged as a viable solution. By transitioning to digital platforms,
students could articulate their thoughts in a structured manner, facilitating coherent discourse and enhancing
organizational efficiency (Salazar Silva, 2023; Petsilas et al., 2020). This paper endeavours to elucidate the

transformative potential of technology in fostering, organizing, and enriching the learning experience.
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2. Literature Review
2.1 Idea Improvement and Collective Responsibility

To create authentic science practices for students to have engaging learning processes, researchers design more
open and prosperous classroom activities that increase students' agency and their chances to select authentic
questions in their learning process. Students with higher-level of agency can choose to navigate the topic they are
interested in and curious about in the science practices. Previous studies have shown that authentic and open curricula
enable more engaging and meaningful science practices (Manz, 2015; Manz & Suarez, 2018). Under such a learning
environment, students can work on ill-structured problems, have more discussions with peers in deciding their problems,
engage better in personal and group reflections, and achieve consensus about their future study directions (Berland et al.,
2016; Ford & Forman, 2006; Varelas et al., 2007; Zhang et al., 2022). Thus, in this study, we draw upon the Knowledge
Building (KB) pedagogy as our guiding principle in designing the science learning activities. KB focuses on giving
students agency and highlighting members' collective responsibility in advancing the community's knowledge
(Scardamalia & Bereiter, 2014). It considers collective knowledge as the product of social interactions (Scardamalia &
Bereiter, 2014). Knowledge Building pedagogy has 12 principles that guide students' activities. This paper focuses on two
of them. First, students collaborate in progressive problem-solving for continual idea improvement. When students work
on authentic problems and try to find generative solutions to solve these problems, they tend to pay longer attention to
staying with their learning topics and improving their ideas for deeper understanding. As the inquiry extends, the more
they learn, the more they will discover they need to learn. Driving by such an ever-unfolding inquiry journey, students
will be enlightened to learn beyond the teacher's given tasks and continuously advance their inquiry abilities in a
community (Engle, 2002; Scardamalia & Bereiter, 2014). Another fundamental principle in this paper is Community
Knowledge and Collective Responsibility (Scardamalia, 2002). As an idea-driven student-centered pedagogy, student
participation in collaborative activities reflects real-world processes. Productive science teams often use distributed
reasons and scientific discourse to further the cognitive operation. The productive knowledge creation teams often show
the pattern of improvisational discourse and self-organized collaboration, where members in the group have the chance

for idea cross-fertilization (Dunbar, 1997; Zhang et al., 2023).

2.2 Padlet In Education

With the exposition of educational tool development in the past decades, researchers' passion for how to design
meaningful activities for students became a hot topic. User interaction and learning experiences became important in
adopting educational technologies in the classroom. Such meaningful engagement requires educators to design the
learning to flow mindfully with specific purposes so that students can engage in meaningful activities using Web 2.0 tools.
Padlet is a platform where students can post their ideas on a virtual wall and pin their types of files (including word,
images, videos, etc.). Teachers, as creators of the virtual wall, can control the layout and content of the walls. Students can
access the wall with a short link and QR code, share their discussion results with other visitors, and download data as an
Excel or PDF file (Deni et al., 2018). When used for collaboration and communication, Padlet is an effective ICT tool for
increasing student learning and interaction (Dewitt et al., 2014). It is a user-friendly online tool that can design various
levels of tasks, from beginner to expert instructions (Dewitt et al., 2015). However, how to engage students in a logical
flow became a critical aspect of engaging young students in learning, which is still under investigation, limited studies
have reported on integrating Padlet into primary school science inquiries. Thus, this paper attempted to address this
research gap by investigating the design and implementation of Padlet in supporting primary school science inquiry
explorations and asking how to design the Padlet learning activities to facilitate students' collaboration and rise above as a
community. In this study, Padlet is used as a collaborative platform for primary school science students to exchange

their ideas, build on, and offer comments.
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3. Methodology

This study illustrated a lesson design focusing on the topic of "adaptation," which was conducted with a primary 6
class at St Hilda's Primary School in Singapore. The lesson aimed to enhance students' understanding of how various
adaptations enable animals to survive in their habitats. Padlet software was utilized to facilitate the organization of ideas,
dissemination of facts, and online discussions among the students. Forty students who had previously learned about
structural and behavioural adaptations participated in the activity.

Leveraging Knowledge Building principles, students were divided into groups and presented with information on
novel animals, including videos and photos of their habitats. The selection of uncommon animals aimed to encourage
students to generate insights solely from provided information rather than relying on textbooks. Prior to the activity,
students received training on Padlet features, such as posting answers and commenting, with each student assigned a
unique colour for post identification. Students were also instructed to use symbols to denote the purpose of their
comments. During the activity, students were given time to respond to three questions related to habitat, behavioural and
structural adaptations, and proposed additional adaptations for each animal. Following this, students engaged in multiple
rounds of commenting on their peers' answers before consolidating their learning in a comment under their own posts.
Finally, groups synthesized their answers into a single post and exported them as a slideshow for collaborative

presentation sessions (Table 1).

Table 1:
Lesson plan titled understanding physical and behavioral adaptations through the use of KB facilitated by Padlet.

Time Lesson Development

Pre-Activity 1. Activate students’ learning using a SLS package to introduce the purpose of physical and behavioral
adaptations.

2. Task: - Distribute a KWL template: K: What they know? - W: What they want to find out? - L: What
they want to learn?

3. Instructions: Students will complete the KWL template individually.

Lesson 1. Seating and Setup: Students will be seated in their groups of 5. Each group will be given a link to

Development | access a Padlet platform.

2. Individual Reflection: Students will have 5 minutes to;- Look at the picture of the assigned animal

and related questions; - No verbal communication between students during this time; - A bell will signal
the end of this period.

3. Group Discussion: Students will have 7 minutes to: - Pen down their thoughts and answers as a post

for the questions; - A bell will signal the end of this period.

4. Peer Interaction: Students will have 5 minutes to: - Comment on their friends’ answers (posts); -
They can comment directly on the main answer (post) or on comments made on the main answer; - This
task will be repeated three times until all members have commented on each other’s answers; - A bell
will signal the end of each 5-minute interval.

5. Reflection and Learning Consolidation: Students will have 7 minutes to: - Look at all the comments

on their answers; - Consolidate their learning in a comment under their own post.
6. Group Synthesis: The group will come together and: - Consolidate their answers in a single post on

the questions.

Closure and 1. Sharing Answers: Students will be invited to quickly share their answers with the class.

Consolidation | 2. Comparing Answers: The two groups assigned the same animal will be invited to compare answers.

3. Teacher's Summary: The teacher will close the lesson by consolidating the main ideas of adaptation;
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- Different animals have different adaptations, whether structural or behavioral; -These adaptations
serve to make survival easier for animals; - The mechanics of these adaptations can be related to what is
taught in earlier science topics. Therefore, it is important for students to see this relationship and apply

their prior knowledge.

4. Results

The methodological approach employed in this study facilitated active engagement, knowledge sharing, and
synthesis of learning outcomes among students, as depicted in Figure 1. Integrating Knowledge Building principles
yielded a structured and organized discourse environment, as evidenced by the systematic arrangement of ideas in Padlet.
This organizational framework enables users to retrieve information efficiently and comprehend it, contributing to the

overall complexity reduction observed.

Figure 1

Padlet discussion wall for small groups

[ ¢ Frozen }
Adaptations Group 3
After the group
What are some What are some What is one other discussion, what
What type of behavioral structural adaptation would are 3 of the most
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Figure 2 below illustrates how using colour codes enables students to quickly identify their own posts and comment
on each other’s work, fostering adherence to instructions and facilitating organized discourse. Additionally, incorporating
symbols allows for clear delineation of comment types, enhancing students’ ability to address queries and clarify thoughts
systematically, thereby improving the coherence and flow of ideas.

In Figure 3, the importance of peer feedback is underscored. Students not only benefit from this constructive
feedback but also refine their initial ideas, leading to enhanced clarity and the generation of new ideas based on their
answers and comments. This process of interaction and refinement is a key aspect of student learning that educators can
facilitate.

Finally, the findings, as shown in Figure 4, indicate that following individual learning experiences, students
engage in collaborative discussions, leading to the emergence of a unified perspective on the topic or question. This
collaborative process facilitates knowledge acquisition and promotes interpersonal understanding and consensus-building
among students. Consequently, the activity facilitated by the use of Padlet has successfully enabled students to achieve the

intended objectives, demonstrating fulfillment of the learning goals for the session.
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Figure 2

Discussion in Padlet with color-coded notes for identification and voting functions.

Figure 3
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forit to see.

Students’ notes with revised ideas on the group discussion wall
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Figure 4

Students’ Rise-above group note after discussion indicates an in-depth understanding of the learning topic

After the group
discussion, what
are 3 of the most
important
adaptations for
better survival of
the organism?

Group conclusion, | .

As it lives in a deep ocean, it
avoids high intensity of light. It
can use the light it produces to
attract preys and scare off
predators. The sharp teeth will
hook onto the prey and prevent
the prey from escaping. In
addition, it should have bigger fins
so that it can swim faster to catch
up with preys faster and catch the
preys faster. It can also escape
from predators using its speed.

4. Discussion

From the observational analysis of this educational session, it is evident that the integration of Padlet has
significantly enhanced the learning experience for students. The utilization of Padlet facilitated students in structuring
their ideas and assuming responsibility for articulating their thoughts effectively. Consequently, students demonstrated an
enhanced ability to construct coherent narratives, thereby streamlining the process of knowledge acquisition. Furthermore,
the digital capture of all discussion content enabled efficient archival and accessibility of information, thereby providing a

valuable resource for subsequent review and assessment.

4.1. Translating Study Findings into Classroom Context

The present study investigated the impact of integrating an E-pedagogy, specifically the Padlet platform, on
students' communication abilities within an online learning environment. Prior to the introduction of Padlet, students
faced numerous challenges associated with traditional paper-based communication methods. These challenges included
spatial limitations, difficulties in attributing authorship to contributions, and the inability to effectively trace their own
thought processes. The adoption of Padlet facilitated smoother discussions among students. The platform allowed
students to view and understand each other's comments clearly, thereby fostering an active flow of ideas. Additionally, the
externalization of ideas through written communication enabled students to reflect more deeply on their responses,
ensuring appropriateness in tone and language for an online environment. While the introduction of IT tools like Padlet
proved beneficial, it is essential to recognize the central role of the educator in the pedagogical process. The selection and
implementation of IT tools should be purposeful and guided by a clear understanding of their limitations and
functionalities. A strong pedagogical foundation enables educators to effectively leverage these tools and integrate them
seamlessly into lesson designs. Padlet was chosen for its ability to color-label and organize discussion threads
systematically. Its user-friendly interface facilitated quick adoption by students, eliminating the need for extensive

introduction of complex features that might impede progress. By selecting a program with such features, students were
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able to quickly grasp its functionalities, reducing time wastage and confusion, thereby contributing to the success of the

lesson and the achievement of its educational objectives.

4.2. Age appropriateness

When incorporating information technology (IT) into educational settings, careful consideration of user
appropriateness is paramount. Particularly in the context of younger learners, such as primary school students, simplicity
emerges as a crucial determinant of success. This principle was exemplified in the utilization of Padlet within the
instructional framework discussed herein. The inherent simplicity of Padlet’s functionalities empowered students to
effectively graph various functions requisite for task completion. Consequently, students exhibited heightened
task-focused orientation, minimizing distractions from extraneous elements. Thus, the efficacy of such straightforward

software tools hinges upon educators’ ability to discern and capitalize on their potential within pedagogical contexts.

4.3. Conveniences Afforded by IT

One notable observation from the instructional session underscores the myriad conveniences facilitated by
information technology (IT) for students. The seamless editing afforded by digital platforms, akin to the ease of utilizing
the backspace function, obviated the constraints imposed by traditional pen-and-paper methods. This means that students
spend less time on correcting their written errors. Moreover, the adoption of Padlet software removed the limitations of
physical space, enabling students to expand their ideation horizon boundlessly. The implementation of color-coding
mechanisms further streamlined collaborative discourse, facilitating prompt identification and response to peer feedback.
The instantaneous tracking and synthesis of thoughts augmented students’ responsiveness, catalysing accelerated ideation
cycles. Finally, the functionality to seamlessly transition ideas into presentation formats, such as PowerPoint, conferred
temporal efficiencies, liberating educators from onerous administrative tasks. Thus, the observed benefits underscore the
transformative role of IT in optimizing temporal resources, thereby empowering educators to allocate curriculum time
judiciously towards substantive discourse and idea exploration. Without the use of Padlet, students would have to create

presentations from scratch, taking away precious class time.

5. Conclusion

This study innovatively integrated an ICT tool, Padlet, into Knowledge Building classrooms. With the careful design
of students' discussion roles and interactions with the online tool, the results indicate a notably enhanced effectiveness of
online collaboration with Primary students. KB teachers, as facilitators, support the discussion with semi-structured
discourse and accountability and provide a safe learning environment to allow students to share their opinions and
consistently revise their ideas in the community. The introduction of Padlet showed a possible way of facilitating
collaborative discussions in science classes, which enabled a student-centered, idea-driven learning environment.

The effectiveness of Padlet in facilitating student collaboration within an online setting has been demonstrated in this
study. By transcending physical boundaries, students can engage in collaborative learning regardless of geographical
location or time zone. The prospect of utilizing such E-pedagogical tools in classroom settings holds great promise,
potentially enabling students from around the world to collaborate and learn together. Future research could further
explore this potential by investigating collaborations among students from different schools globally. Such endeavors
promise to significantly expand students' learning horizons and offer new avenues for collaborative learning experiences.
Moreover, this study's design sheds light on ICT's purposeful technology integration in supporting collaborative activities
discourse. However, due to the small sample size of this study, the generalization of the study results may be limited.

Further research needs to be conducted on a larger scale.
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Ready to Inquire, Ready for the World: Inquiry-Based Learning in History
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Abstract: Since the 2012 syllabus change, History has been taught with the inquiry approach in Singapore secondary
schools. Due to the abstract nature of the subject, it is always a challenge to make the historical information relevant
to modern day context for the students. Despite the deliberate inquiry-based learning approach to promote agency in
the learning of history, it is often insufficient. On many occasions, the inquiry cycle becomes a step-by-step method
that is followed through without purpose as the focus of the lesson still revolved around the use of textbook information
provided by the teacher. This paper illustrates the use of a gamified technological environment to enhance inquiry-
based learning which in turn maximizes learning objectives and even providing opportunities for differentiated
instructions.

Keywords: History, Inquiry-Based Learning, Gamification, Secondary School

1. Introduction

New social challenges and development urge the school to teach with innovative approaches that meet the
emergent requirements and opportunities in the 21st century. Such innovative education environments further request
innovative redesign of the learning experiences in classroom activities and assessment. It has been highlighting the
need to transform classroom practice from traditional recall facts and follow the predefined learning processors should
shift to fostering students' learning skills in learning how to think critically and creatively through inquiry, reflection
and exploration, and trial and error (Darling-Hammond, 2008). It focuses on creating a learning environment where
students can learn with genuine knowledge creation and an authentic inquiry process. To make such a transition.
The Ministry of Education in Singapore has been prominent in innovation and adopting the most advanced pedagogies
to foster students' learning abilities and prepare citizens for the 21st century, where they highlighted the 21st Century
Competencies with skills and values of self-directed learning, critical adaption, and inventive thinking, and self-
awareness.

History as a subject have changed drastically over the years in Singapore. Initially a subject that focuses on rote
learning, the syllabus changes of 2012 have shifted towards inquiry-based learning (Afandi, 2013). The historical
Inquiry Based Learning (IBL) consists of 4 phases: Sparking Curiosity, Gathering Data/Evidence, Exercising
Reasoning, and Reflective Thinking (Figure 1).

Figure 1

Inquiry Based Learning Stages
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Effective enactment of IBL requires the incorporation of information and communication technology (ICT),
Differentiated Instructions (DI), and/or Assessment for Learning (AfL). Levels of Inquiry for IBL range from
Teacher-centered/prescriptive (Confirmation and Structured Inquiry) to Student-centered/facilitative (Guided and
Open Inquiry) forms. Pedagogical design and framing templates support professionalizing our practices and
instructional planning. Professional Conversation and Engagement form supports the move towards pedagogical
excellence in our IBL practices.

With the acceleration of the use of technology in classroom especially with the Edtech Masterplan 2030 (MOE,
2023), students in public schools are equipped with personal learning devices (PLD). These technological tools have
changed the paradigm of classroom teaching as lessons no longer need to be constrained within the physical realm.
The digital space liberating conventional ways of teaching, creates potential to elevate the IBL that is being
implemented in the classrooms. The tool of Deck.Toys is a representation of an online platform that allows for
gamification of a conventional inquiry-based learning (Palma et al., 2022). As an enhancement to the IBL as intended
by the teacher, it serves to create intrigue and novelty to the learning and this in turn amplifies motivation. Griepl et
al.’s (2021) study related the positive effects of rewards and motivation in terms of the learning of students. In this
case, Deck.Toys has features where students could obtain points to gain access to the different ‘power-ups’ that could
affect their ranking on the scoreboard and in turn provide the emotional engagement as well as the extrinsic reward
system that would motivate their learning of history (Figure 2). This effect is also exemplified in a previous study that
reinforces IBL with gamifying elements in Mathematics in terms of engaging students while simplifying tasks
(Lameras & Moumoutzis, 2015). Similar to the study on the subject of Mathematics, the complex nature of history
could also be configured in a simple gamified format.

Figure 2

The interface of the online platform of Deck.Toys
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The online tool also has additional benefits such as real time feedback for the progress of individual students
while also allowing a sense of agency for the inquiry process where students can actively select the pathway that had
been preset by the teacher. This is in line with a move towards differentiated instruction (DI), a key aspect of the
‘SkillsFuture for Educators’ initiative under the ‘Learn for Life’ movement by Ministry of education. DI highlights
the tailoring of lessons for different groups of students with differing backgrounds in order to optimize learning
(Tomlinson, 2017). The flexibility of the technological tool in adjusting the difficulty of the tasks with the different
pathways allows for teachers to look at configure the lesson design based upon their individual classroom contexts.

Methodology:
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This study was conducted at Chua Chu Kang Secondary School in Singapore. Class of students were from
Secondary 1 (Age 13-14). The lesson design focuses on providing a gamified learning environment to situate IBL for
historical learning (Table 1). The Key Questions guided teachers' reflection on integrating IBL into the lesson design.
Table 1

Teacher’s Lesson Titled How did British Rule affect Singapore’s Growth as a Port City from 1819 to 1942?

Key Inquiry | Key Questions Instructional Strategies & Pedagogies

Phases (Why, What & How)

(Rationales) L.e. Learning Experiences & Environment/ Learning
Materials & Resources/ Learning Technologies

Sparking How do I ensure that the issue- | Students will be watching a video

Curiosity based inquiry is engaging & | (https:/www.youtube.com/watch?v=4xiDtwi4G4A) by

(Motivation/ appealing to the students? Singapore Bicentennial, about what were the issues the

Meaning) British were facing when they were setting Singapore up.

Students will then be asking questions about Singapore at
that period of time and make suggestions of what could be
done by the British to solve the problems.

Gathering Data

How do 1 ensure that the

Students will be learning more about what the British had

and/or students are able to identify, | done in Singapore through the online platform (Figure 3),
Evidence locate and analyze relevant | DeckToys (https://deck.toys/a/Xynn-1JVs)
(Methodology) | sources?
Exercising How do I ensure that the | Students would be constructing a paragraph to respond to
Reasoning students are able to construct | the question “Describe how the British helped develop
(Mastery) and/or communicate their | Singapore into a Port City” in the P (Point)-D (Tell a story,
disciplinarity knowledge & | 5Ws)-L (Link, 1H) paragraph using the content they have
arguments? just learnt from the DeckToys activity and applying their
knowledge in answering the question.
Reflective How can I ensure that the | Students will reflect on the process of learning, thinking
Thinking students are able to monitor, | through what could be improved in the DeckToys to help
(Meta- assess and improve their | the learning be better.
cognition) learning and understanding of
the discipline?
Figure 3

DeckToys Platform Designs.: what the British had done in Singapore
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Conclusion

The gamified learning environment enhances the IBL experience for the students. Careful curation by the teacher
for each ‘station’ point allows a corpus of information that the students will encounter along their inquiry which
ensures less deviation from the intended lesson by the teacher. As this environment is created prior to the lesson
enactment, it allows for an added agency on the part of the students as they can encounter the sources on their own
and even able to select multiple pathways to reach the end goal (Figure. 3). This frees up the teacher during the lesson
to facilitate the lesson flow and provide additional assistance to students who require more help while still achieving
the desired objective. Although Deck.Toys provides many affordances and features for gamification, it remains only
atool to extend the IBL. Due to the limitations of the platform, in terms of the type of activities that could be engineered,
deeper historical thinking cannot be elicited and therefore a risk of oversimplification. Hence, students do still have
to consolidate their historical understanding with the construction of a written paragraph in order to exercise their
reasoning behind what they have learned. Nevertheless, the tool provides significant opportunities for teachers
especially in terms of being able to differentiate instructions to optimize learning.
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A Study of the Impact of Generative Artificial Intelligence-supported
Argumentative Teaching on Students' Critical Thinking and

Argumentation Skills.
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[(FE] AR (CT) B4 21 HEAARRBREE, B DABRE. NxHkaEFfg L
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BéRge, BEGGHNRIEIRAFFTHFEEFERERRN. RZFFESE5FRB. BELEN
RATERBARNERE, 1572 ChatGPT I, AEIFRIERN BHRE T HB. AHRM
BT ABRATEEIFFARIERRFER, HHRTX—HFRA N FEH 1 BEMIBIE
BENHE N, TRERKH, XMZEXNZEERIDKENMA TR LETTEYE BERT.
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Abstract: Critical thinking (CT), as a key skill for 21st century talents, is an important tool for
individuals to solve problems, cope with challenges, and make informed decisions. It has been shown
that argumentative teaching helps students exercise and improve their argumentation and critical
thinking skills, but traditional argumentative teaching suffers from the problems of in-depth student
thinking and lack of equal participation. With the development of generative artificial intelligence
technology, especially the emergence of ChatGPT, it provides new opportunities for innovative
argumentative teaching. This study constructed a generative artificial intelligence-supported
argumentative teaching model and investigated the impact of this teaching model on students’ critical
thinking and argumentative ability. The results of the study showed that students using this model
showed significant improvement in argumentation level and critical thinking.

Keywords: argumentative teaching, critical thinking, ChatGPT, generative artificial intelligence
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HRTEFRABENEZTNE RBEMMEIIREEARAN 21IHL RN LERE
DA HI M B A OIS N B AT REE %O (FIEE & XBF],
2017), 2019 £, HRIZFEESLXBAEARTMA T (EHRFENEE AFHAH
MEAEY finiRy, BIATUEHMMAMBEASSNEREFHNRANELE
EMEGE= & I, 2021), b5, FIEHRBEERMA 21 tHLEFIEZR &
B, 21 LA FTEARMHAMEE. SIESEFNRNEHIHLRIMEE
%, 2021), BEENMARESESEENEREMIRLTZFIKE, FHEERE
BERENEEENENMET, EREENZHESFETEETMABTNE 2K
WIS, DUIXDEKELR, HFEEXBERMUEBPEREK. #AMEL4EIN
HMSHRESHHEE, RAGENRATHGFNEETN. BEBHEHD
REFNMRENESTRARBKEANS, HEXMEHEEML DB SHAIRFGE
THiEE.

FEZHIMMERIMIRZEE L RZEAREH A BER B FEN ALK
MEABRBNEERN, FAERELERPRBRERFXAT ZMHARKIEFH
FHENMA M RSERN . EXERHZERES, DIERBEZEEEZNEERR
W A FAH M BASENBIAR . BIERREIEBRE IS S EFN 5|
NRE I ZEZHRMUBZRATENER REFK. AEk#ATHRFIRE,
BEAME, ARIERNEFEY, ZAFTERT BT KIFFERIERR I IFXLE
Tk, SEGNEHGRBEARE RIESHMERABELQT, BENS, FF
SEEMIFECHYS. ERIIEEARNBIER B FZHREHTT LIER
R, a0, Giri 1 Paily QO20)EAEMIRF AR T — T A BN ELLERR,
ERRPR IR EESFEM AN BERRETEEERTEREEAR.
SECIEFBSAEN B AR RN X —RRNE A4S, FAMER T8
IERHFERNERRATPNZRAEETZERHEBE DR RTREREE IR
RIHERCEEE & BBBE, 2018),

REENIMRZZERELAR TIRIERBFLERFREABEHNR BE2E
REFABRBIERBZMAEG—LERT., B FHREEEEEINTEER
BENERMIR, MAKERERINER, XUTESBEFEERELHT
FENSENSMUERTRENSERE. RUDBEABREMRAZBRENFR, F
AHRIEFFEBEREER, $TRANNRTNEE, SBEEERIEFRR
D H IR BXAITT A (Crowell & Kuhn, 2014), BI{E7H L34 gR 9% R BN X 77, fib i 1AY
RBATHZ B IE#F(Breivik, 2020), &, ETiIRILEsNELRM, 7
SRR ARZEARKENZERIEZEHIESE (Knudson R E , 1991) . iRIE

HRES, FAFTEIHMAXETEHNESKE. BHEXFHREMRNNER.
Bz RIEER T FXER R, NERRBEILEERRMEANER, 8—F24F

TTREESAAFANFELE (Liv et al, 2019) . EHFEEEREOEEX TH4E MRS
WIFENK P ELES, CERARE DRET 2ENSEIFARMELS 5,
EERFAATRENESBELSRATANEE, NEFASENSHE
HHEHFE T ZHWREE (L & Xie, 2022), H, ATEHMANEAT
MBI S AR 24 BERME KN, DHIERERS 24 BAE H e s
HEGE S, TE%E OpenAl#fH 94 MR TREEWIE LA ChatGPT %7,
ERRATSEMENEARA S EHELER M BLRENETRTE.
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ChatGPT {EA—FR KM B R ESHEER, BEHEMNBRESERBIAR
B, BEZARTZRAVEEARNORERR. X—IHRAENGESIRIE
ANBFHBIMELER ERIMHERMNE . B, ChatGPT BiT1ZHERIAS
RSB RFABMEINTE, AFERBTEZREBCEKMIS, BEHMBIIR
AZem sy, HMAMTEFRLECH @G, HX, ChatGPT fE—
MEANEETE, FESZHEMNTMNERFEEHAIRMEL, Aot
REEEHZIE., IS, ChatGPT EAFLEERE T —IMEEH. TXEHNERNIR
B, ARERTHNESEAZRN JREZENMREN, FiIsE%EM
BihFRLAB ML, BElt, AHFRE ChatGPT BEARIEREE, 1
BET7TARRALERIFORIERBFZER . ATHRIZEFEXNHNE R,
AARIRITHOAR BN T

B ARRA BRI IE RN EE TR ENRIEREN?

B 2: ARRALEEIIFARIER R EESRAZENMHHERER
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2.3 HRERIR

V1. 78 e #t FY 1t B 2R 25 SR A S IE T B

Wik, fEA—MBIIEE. BEEENSESITE X HFSEAN SN E,
MFRIEIBRE, FiRIARBEREEAZ A(Kuhn, 2010), WIEXEFE, EA%
RERIUSINRENEEAR, EXMEHXRREFCICAAEXIERE, B
BEMTMEESMRZBNKR, KEEMTK. X—IEBERABETZF4E
Rt X#F. THISENBCU AR, BEERRER LR T B H M
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ERY —Bd, DUEERHEXL, RERIEEMNE T ik(claim), B
(data). IEFE(warrant), xiF(backing). PR E1d3(Qualifier). K& IZX(rebuttal) ;X KE
=, FEHMT AREZEZNREFAAREIHEBEXR (WE 1)  ARLZRIE
RBFMREETEREMEET, 2016), HhEHKELRHT A IFAN ST 5
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BEE X BIE N BEMERRNANR, BRELHNFER S TR AR
FIB5E. Sampson et al. (2018) F 2008 12 AV IEIR R N F AR EY (argument-
driven inquiry, ADI), @ —MEEEFFENFBENBEFERE. ZEREEL
MR, BFEFENTARRHTEENRIEEHIE, FHRESHRREES
ARFERRERES, MAMREFAZENRFESEE N X—RENMUEERIED
EZEMENEE, EEVNFEERIEESEPNBRINGTRERTT. o,
Kujawski (2015) $2Hi#) PCRR WRIEHARE, EA—FR AR IR F KA,
BE2W. #H. RE. BREODEER KR, 2R84, B PCRR BIEH
FREBTOWIDES), EBHIUEHFZEMNIORES, BARMINNILES,
FIRMN ZRESHER. X—RENEAH, EHCILRNBRFERFZEAS
PERAETT T E RS MR

ZERR, WIERBEZEN—FMERINBRFZTN, AEFFEMHMTERLE
NTHEXFEEEREM. BEARBIERARYENE ALK, FETUEFHE
SRR, RIMAMBLERES, ARKNEAMRMRIY X REE B
Bt

12 £ BTN T ERETHH B LI fHHN

ARIATERIMNESBASIRERENMEANNKITIEZREN, EH
BOERIE TERANEN, FFalE ChatGPT(FF5E, 2023), Chat GPT X2
BT EEREBM LAV TERRATLERAORERENH, BERRZERR
5% 7 RANBEMITIE ., —EHRELZ IR ChatGPT ZHIERFIEES
Iyl M, 20 Shaikh (2023) Xf ChatGPT ZEIE X FEIBES I M
T 7Y, VPERER EEERFTEFIFE—MERINIE, TMUA
FEMES, SHFEMNE. SE. BEMEC., Xiao Yangyu (2023) @iT/NEE
MR, BAEZEX ChatGPT MAE MR M EAEZIhHERMNEL. &
AHEIEER, ChatGPT BB N ABMENFEISEKE, BT hF4ERM
RE RIRFD MU FEIERER I FRZENBEEES, HENFEEREIES
HEXHES

WRERA, E£RRATSEESERENEHFEBELREAHERFE .
Pardos et al. (2023) B TETARRIATERNEEREFIRSG, TERE
RAR TN B B4 R BRI IEBBEER . Suetal. (2023) 35 ChatGPT M EIIN
BXERREFR, BESIEMHRRTTHEENEETHANES. ABREIT.
RO MEEERESESHAENENM., BEZXEBFEETERRIATERERA
FXIENB/IAO—ENATELNEES, IEXSEZENEAEMELL, £MR
ATEREMUSCEE. ABEATERUENLS, FARBEZRAFEN
)M BN,
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FIRENB . AT, ENEREFEA—F, ARRALTERNT ZRAhiE
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