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Investigating Learning Motivation Transfer in a Computer-Supported

Collaborative Learning Environment: A Study in Mathematics Class

Zhizi Zheng 1, Daner Sun 2%,
1, 2* Department of Mathematics and Information Technology, The Education University of Hong Kong

* dsun@eduhk.hk

Abstract: The proposal presents a study investigating transfer patterns of motivation in students' learning. There is a
lack of studies that focus on the transfer of motivation in the learning process, but it is vital. This study combines
quantitative and qualitative research approaches to thoroughly explore students' learning motivations and
transformation patterns and identify the underlying reasons for these shifts. The dynamics of learning motivation are
better understood as a result of this work. The research proposes possible directions for transforming learning
motivation and provides essential exploratory research experience support for subsequent research.

Keywords: Learning Science, Computer-Supported Collaborative Learning, Learning Motivation Transfer, Learning
Attitude; Qualitative Research

1. Introduction

The last century has seen a lot of discussion on student motivation (Vu et al., 2022). The transfer of learning
motivation is still relatively new. Therefore, this study puts forward the idea of exploring how students' learning
motivation transfers in science learning, and the research mainly focuses on the reasons behind it.

The majority of academic research in the field of education focuses on the role of students' motivation and aims
to investigate the potential I mpact of their learning motivation on their learning outcomes (Rafiola et al., 2020; El-
Adl & Alkharusi), as well as examining the potential impact of other factors within the learning process on students'
motivation (Zheng et al., 2020; Yousef, 2021; Liao et al., 2019). Previous research provides a foundation for
understanding the interrelationships and causal links between various factors involved in the learning process.
However, the development of learning motivation and the relationships with learning outcomes is not characterized
by linear progression but is challenging and complicated. Considering the constrain of theory content and methods of
students’ motivation transfer, the present study aims to use qualitative research methods to provide new perspectives
in understanding students’ motivations (Fossey, 2002). Investigating students’ learning motivation transfer in
computer-supported collaborative learning in mathematics class provides a new understanding of learning motivation,
from the status to the sequence.

2. Literature Review

In an online learning context, motivation is more important, which is closely related to self-regulation and
management of students (Sansone et al., 2011). Research found that students’ motivation was significantly associated
with their participation and engagement (Jarveld et al., 2011; Renninger et al., 2011). However, considering the
complexity and multi-dimensionality of motivation, especially in the context of computer-supported collaborative
learning, there is limited understanding of how motivation transfers and evolves. The study mainly focuses on the
transfer process of these elements in mathematics learning and tries to discover their inner relations.

The method of investigating students’ learning motivation is limited. A survey commonly used in previous
research to represent the internal psychological status of students. In the former research scales, the Echelle de
Motivation en Education (EME) developed by Vallerand and colleagues (1992) and the Student Motivation Scale
(Martin, 2001) are frequently used in the field of educational psychology. In some research, students’ learning
motivation will be advanced analyzed as an element in a structural equation model (Xiong et al., 2015). The results
usually reveal the relations between motivation and learning outcomes, such as engagement, retention, and academic
scores, which contribute to understanding how motivation contributes to learning. However, the present study aims to
focus on the motivation of students and explore the transfer of students’ learning motivation. The process of transfer
is a series of statuses with time change and sequence, which is impossible to be well described with a single rubric.
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Thus, the study adapts the qualitative methods to gain insights into how students’ learning motivation transfers under
the computer-supported collaborative learning context.

The present study proposes the following research questions:

RQI1: How is students’ learning motivation before and after the course?

RQ2: How are students’ participation behaviors with the online mathematics platform?

RQ3: How is high school students' learning motivation transferred in the computer-supported collaborative
mathematics class? (Qualitative research question)

3. Research Design and Methods

3.1. participants and Procedures

The participants in the study will be 40 to 50 students, around the average number of students per class, from a
high school in the south of China. The study will be conducted in a mathematics course, in semester two of year one
high school study, under computer-supported collaborative learning lasting one week. The course lecturer will be an
experienced mathematics teacher familiar with students’ weaknesses in math learning and already has one semester
of experience giving classes to the same class. The study will be conducted under ethics and respect the will of all the
participants, and they have the right to quit the study at any time.

The math course will last seven lessons and 40 minutes per lesson, in all 280 minutes. Students will be divided
into groups, including four to five students. An online mathematics platform, which is integrated with target-related
literacy and video materials, test questions, and an open discussion forum, will be provided to students.

The learning and teaching process is shown in Figure 1. The lecturer will introduce the learning goals of the
lessons and give a lecture on the knowledge needed for collaborative learning. Then, the teacher will take students
into the knowledge problem-based learning context of the present difficulties. Students will discuss in groups and
present the learning questions from their perspectives. The teacher will give group feedback on their study questions
and post it to the class. Accompanying the learning questions and learning goals, students will have a chance to learn
and discuss in groups and finally solve the problem. The teacher will supervise the whole process and provide students
with effective instruction. Finally, students will be asked to present the learning outcomes, and the teacher will give
them feedback and assessment.

3.2. Data collection and analysis

Students’ learning motivation will be collected by questionnaire before and after the course. The study utilized
the Mathematics Motivation Questionnaire, adapted firstly by Fiorella and colleagues (2021), to measure students’
learning motivation in math learning. The instruments include six aspects, including intrinsic motivation (three items,
as “I enjoy learning math”), self-regulation (four items, as “I use strategies that ensure I learn math well”), utility value
(four items, as “I think about how I will use math I learn”), self-efficacy (four items, as “I am confident I will do well
on math tests”), and test anxiety (five items, reverse question, as “I worry about failing math tests”) (Fiorella et al.,
2021, p. 7). In the study, the questionnaire will be adapted to the Chinese context. Thus, the CFA (confirmatory factors
analysis) will be conducted, and the index, including Chi-square value, degree of free, SRMR, RMSEA, CFI, and TLI,
will be used to examine the validation of the instruments. Meanwhile, the study will use Cronbach’s alpha value to
examine the reliability of the questionnaire.

The study will also use the data from the platform, which records students’ learning participation, including time
students spend on specific areas, discussion content, and materials view times. The frequency of the participation data
will be presented in the statistical analysis to understand their learning engagement.

3.2. Qualitative Research Design and the Conceptual Framework

In the study, qualitative research methods will mainly be used to investigate how students’ learning motivation
transfer in a CSCL class and the possible influencing factors, for instance, their background and personalities. Several
students will receive a short interview after every class, and their discourse in the class will be recorded, including
interaction with teachers and peer students and their learning traits.

The conceptual framework is shown in Figure 2. At first, the study was based on social cognitive and self-
determination theories (Saced & Zyngier, 2012). After that, the study aimed to investigate students’ learning
motivation transfer, which needs to know the background of the motivation and the context. The concept of motivation
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is from learning attitude (Ebata, 2008). The study will be in a computer-supported collaborative learning environment
mathematics class. The students are from high school. Their background information is vital, which contributes to the
motivation. Possible factors include personal, social, and environmental factors (Bénabou & Tirole, 2005). Internal
and external motivations are included (Bénabou & Tirole, 2003). This study focuses on exploring the direct
relationship between the transfer pattern and its causes.

Sub-questions: Question 3.1: How is students’ motivation from the background information? Question 3.2: How
do students’ learning motivation improve in this process? Furthermore, what causes the improvement? Question 3.3:
How do students’ learning motivation fade in this process? Furthermore, what causes the fade? Question 3.4: What
makes the transfer students’ learning motivation?

From question 3.1, students’ basic information will be revealed, including their family composition, community
identity, and cultural background. The background may have already influenced their behaviors and the form of their
personality. In this case, the question will provide the researcher with a preview of the general motivation of the
students. Questions 3.2 and 3.3 are proposed to discover the different changes in students’ learning motivation in the
learning process and to explore more details of what causes the changes. Questions 3.2 and 3.3 make predictions about
possible evolutionary directions. However, the focus is on exploring the causes of change. The research will delve
into the reasons behind the shift. Question 3.4 mainly hopes to explore the causes of changes in student motivation.
Are changes in students' learning motivation related to corresponding events? Are students' motivational shifts
correlated with time? These questions are included in question 3.4. The research hopes to obtain corresponding
answers to this question and establish a reliable theoretical transformation model. In order to explore the causes behind
the changes in motivation, we can better understand students' motivation changes during the learning process and
provide inspiration for future studies and practices.

Students Teachers
. Lead students into the
Get into the context
context
Learning problem
g p_ Feedback
proposing
s ™
Self-learning and
collaborative learning
on the platform v
1 Supervising
Collaborative problem
solving and discussing
\. J
Learning outcomes | Feedback and
sharing evaluation

Figure 1.The learning process of mathematics computer-supported collaborative learning




GCCCE2024

Theoretical framework

Computer-supperted collaborative leaming
/ o 9
What is the learning environment emitonmont
Students are from high schoel; Participants
What is the student's study stage? are volunteering to attend the research and
have the right to quit the study at any time

From: students' learning attitude ‘What subject Mathematics

Mainland China, areas under proverty
Family background

What is the cultural background of students?
Community literacy

Students' learning
motivation transfer

Self-efficacy

Gaal orientation

Internal Identity
Possible factors Social factors —

From teachers

llaborative learning

: "

Improved ! Mutual interaction
1 s

Fade 1 ey
S
T

Twists and turns 1
1

Figure 2. The framework of the learning motivation transfer

References

Bénabou, R., & Tirole, J. (2003). Intrinsic and extrinsic motivation. The review of economic studies, 70(3), 489-520.

Bénabou, R., & Tirole, J. (2005). Self-confidence and personal motivation. Psychology, Rationality and Economic
Behaviour: Challenging Standard Assumptions, 19-57.

Ebata, M. (2008). Motivation Factors. In 42nd TESOL Convention in New York: Dream and reality (p. 21).

El-Adl, A., & Alkharusi, H. (2020). Relationships between self-regulated learning strategies, learning motivation
and mathematics achievement. Cypriot Journal of Educational Sciences, 15(1), 104-111.

Fiorella, L., Yoon, S. Y., Atit, K., Power, J. R., Panther, G., Sorby, S., ... & Veurink, N. (2021). Validation of the
Mathematics Motivation Questionnaire (MMQ) for secondary school students. International Journal of
STEM Education, 8, 1-14.

Fossey, E., Harvey, C., McDermott, F., & Davidson, L. (2002). Understanding and evaluating qualitative
research. Australian & New Zealand journal of psychiatry, 36(6), 717-732.

Jarveld, S., Hurme, T. R., & Jarvenoja, H. (2010). Self-regulation and motivation in computer-supported
collaborative learning environments. In Learning across sites (pp. 342-357). Routledge.

Liao, C. W., Chen, C. H., & Shih, S. J. (2019). The interactivity of video and collaboration for learning achievement,
intrinsic motivation, cognitive load, and behavior patterns in a digital game-based learning
environment. Computers & Education, 133, 43-55.

Martin, A. J. (2001). The Student Motivation Scale: A tool for measuring and enhancing motivation. Journal of
Psychologists and Counsellors in Schools, 11, 1-20.

Rafiola, R., Setyosari, P., Radjah, C., & Ramli, M. (2020). The effect of learning motivation, self-efficacy, and
blended learning on students’ achievement in the industrial revolution 4.0. International Journal of
Emerging Technologies in Learning (iJET), 15(8), 71-82.

Renninger, K. A., Cai, M., Lewis, M. C., Adams, M. M., & Ernst, K. L. (2011). Motivation and learning in an
online, unmoderated, mathematics workshop for teachers. Educational Technology Research and
Development, 59, 229-247.

Saeed, S., & Zyngier, D. (2012). How motivation influences student engagement: A qualitative case study. Journal
of Education and learning, 1(2), 252-267.



GCCCE2024

Sansone, C., Fraughton, T., Zachary, J. L., Butner, J., & Heiner, C. (2011). Self-regulation of motivation when
learning online: The importance of who, why and how. Educational technology research and
development, 59, 199-212.

Vallerand, R. J., Pelletier, L. G., Blais, M. R., Briere, N. M., Senecal, C., & Vallieres, E. F. (1992). The Academic
Motivation Scale: A measure of intrinsic, extrinsic, and amotivation in education. Educational and
psychological measurement, 52(4), 1003-1017.

Vu, T., Magis-Weinberg, L., Jansen, B. R., van Atteveldt, N., Janssen, T. W., Lee, N. C., ... & Meeter, M. (2022).
Motivation-achievement cycles in learning: A literature review and research agenda. Educational
Psychology Review, 34(1), 39-71.

Xiong, Y., Li, H., Kornhaber, M. L., Suen, H. K., Pursel, B., & Goins, D. D. (2015). Examining the relations among
student motivation, engagement, and retention in a MOOC: A structural equation modeling
approach. Global Education Review, 2(3), 23-33.

Yousef, A. M. F. (2021). Augmented reality assisted learning achievement, motivation, and creativity for children of
low-grade in primary school. Journal of Computer Assisted Learning, 37(4), 966-977.

Zheng, L., Bhagat, K. K., Zhen, Y., & Zhang, X. (2020). The effectiveness of the flipped classroom on students’
learning achievement and learning motivation. Journal of Educational Technology & Society, 23(1), 1-15.



GCCCE2024

Investigating In-service Mathematics Teachers’ Understanding of

Programming-based Mathematical Teaching Practices

Huiyan Ye!
! The Chinese University of Hong Kong
* huiyanye@link.cuhk.edu.hk

Abstract: Existing empirical studies have evidenced that programming-based mathematical problem-solving could
facilitate students’ development of mathematical thinking and computational thinking. However, little being known
about how to facilitate in-service mathematics teachers’ (M15) acquisition of the knowledge and competence to
implement such interdisciplinary teaching. Adopting the instructional approach of vignette activity sequence, this
study aims to examine in-service MTs’ understanding of programming-based mathematical teaching practices and
evaluate the effectiveness of vignette activity sequence to facilitate MTs professional development.

Keywords: Programming, Programming-based mathematical teaching practices, Mathematics teacher development

1. Introduction

Computational thinking (CT), as a form of problem-solving thinking closely related to programming (Wing,
2008), has attracted the growing interest of mathematics educators in introducing CT into mathematics education (e.g.,
Miller, 2019). Existing empirical studies have evidenced that programming-based mathematical problem-solving
could facilitate students’ development of mathematical thinking (MT) and CT (See areview in Ye, Liang, et al., 2023),
which offers opportunities to bring programming and CT into the mathematics classroom to support students
understand mathematics in new ways (Feurzeig et al., 2011). However, as programming-based mathematics teaching
is an interdisciplinary pedagogical practice which requires a relatively high level of competence and knowledge
different from traditional mathematics classroom teaching (Huang et al., 2022), mathematics teachers (MTs) expressed
concerns about their readiness to carry out programming-based mathematical instruction (Vinnervik, 2022).
Furthermore, most of the existing research on programming-based mathematical instruction is small case studies or
researcher-led classroom practices, which results in little being known about how to facilitate in-service mathematics
teachers’ acquisition of the knowledge and competence to implement such interdisciplinary teaching.

Regarding effective mathematics teaching, MTs are expected to acquire knowledge that entails mathematical
content knowledge, mathematical pedagogical content knowledge, and other domain-specific knowledge (Ball et al.,
2009; Shulman, 1986) especially in a technology-integrated classroom (Koehler & Mishra, 2009). One of the
significant ways to prepare MTs for technology-enhanced mathematics teaching is to support them in identifying
“teaching practices in which the proficient enactment by a teacher is likely to lead to comparatively large advances in
student learning” (Ball et al., 2009, p. 460). Research has evidenced the benefits that instructional vignettes can
contribute to teachers’ preparation for effective teaching practices (Stecher et al., 2006). Thus, adopting the
instructional approach of vignette activity sequence (Wilkerson et al., 2018), this study aims to examine in-service
MTs’ understanding of programming-based mathematical teaching practices (P-MTPs) and evaluate the effectiveness
of vignette activity sequence to facilitate MTs’ professional development in programming-based mathematical
teaching from the perspective of technological pedagogical content knowledge (Koehler & Mishra, 2009). To this end,
we will address the following research questions:

(1) What kinds of programming-based mathematical practices (P-MPs) and teaching practices (P-MTPs) do the
MTs identify?

(2) How do in-service MTs evaluate the professional development activities based on the vignette activity
sequence from the perspective of developing their programming-based mathematics pedagogical competence?

2. Theoretical Background

2.1 Technological Pedagogical Content Knowledge (TPACK)
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In the 1980s, Shulman (1986) proposed a theory of teacher knowledge (PCK: Pedagogical Content Knowledge)
from the perspective of what teachers should know about teaching. As time progressed, the use of technology in
teaching came into focus. Instead of using only blackboards and textbooks as in traditional teaching, teachers have
begun to integrate technology into their teaching. Therefore, Koehler and Mishra (2009) added the dimension of
technological knowledge to the teacher knowledge structure and proposed the framework of Technological
Pedagogical Content Knowledge (TPACK; Figure 1). Mishra and Koehler (2009) argue that technological pedagogical
content knowledge (TPACK) is the most essential knowledge for teachers to conduct high-quality instruction that
integrates technology, and this kind of knowledge is not simply the sum of content knowledge, pedagogical knowledge,
and technological knowledge, but requires teachers to integrate all three core kinds of knowledge creatively and
flexibly, which is different from subject-specific content knowledge or technologist knowledge, or general
pedagogical knowledge shared by teachers across disciplines. Thus, technological pedagogical content knowledge
(TPACK) requires teachers to fully understand the linkages between the three to develop appropriate and content-
specific pedagogical strategies. For example, understanding how to use technology to demonstrate concepts; how to
use pedagogical techniques in conjunction with technology to teach content in a constructive manner; and knowing
what makes concepts difficult or easy to learn and how to use technology to help students solve learning difficulties.
Therefore, MTs’ development of TPACK is the focus of attention in this study, which will be used to assess the effect
of the professional development activity on MTs’ understanding of programming-based mathematics teaching
practices.

Contexts

Figure 1. The TPACK framework and its knowledge components (Koehler & Mishra, 2009)

2.2 Programming-based Mathematical Teaching Practices

By conducting a comparative case study of professional education in three different professions, Grossman et al.
(2009) have identified three key concepts for understanding the pedagogies of practices in professional education:
representations, decomposition, and approximations of practices. Specifically, representations of practice include the
different ways in which practice is represented in professional education and what these different representations can
show novices. Decomposition of practice refers to the breaking down of practice into its component parts for
pedagogical purposes. Approximations of practices involve opportunities to engage in more or less proximity to
professional practice (Grossman et al., 2009). Connecting the framework for teaching practice developed by Grossman
et al. (2009) and harnessing the benefits of educational vignettes, Wilkerson et al. (2018) proposed a vignette activity
sequence (Figure 2) used to support teachers’ mathematical knowledge for teaching by identifying mathematical
practices and mathematical teaching practices. However, there is a lack of research on investigating mathematical
teaching practices in programming settings, so in this study, we will adapt the vignette activity sequence accordingly,
that is, instead of assessing teachers’ competence in identifying teaching practices based on a well-established
framework, we will provide open discursive space for MTs to discuss their own observed teaching practices based on
the review of the vignette. Upon this, we will summarize the programming-based mathematical teaching practices
through open coding. We will detail the research design in the Method section.

N N\ D AN

Figure 2. Mathematical Practice and Mathematical Teaching Practices vignette activity sequence (Wilkerson et al.,
2018)

3. Method
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3.1 Participants and Context

As part of a larger research project, the main objective of this study is to identify programming-based
mathematical teaching practices by investigating mathematics teachers’ understanding of programming-based
mathematical instruction, so as to provide empirical experience for teacher professional development programmes
related to programming-based mathematical teaching. Therefore, this study will recruit six in-service secondary school
mathematics teachers in Hong Kong as participants. The criteria for participant recruitment are those who possess
basic programming skills and have experience in programming-based problem-solving but have never implemented
programming-based mathematical teaching in their mathematics classroom.

3.2 Research Design
In this study, we will adapt the vignette activity sequence (Figure 3) proposed by Wilkerson et al. (2018) to

support MTs” TPACK knowledge for programming-based mathematical teaching by identifying programming-based
mathematical teaching practices (MTP). We will detail each step in the following section.

Solve Programming- Review Identify P- Analyze Reflect and
based Mathematical Classroom MTPs Student Connect to
Task Vignette Learning Own Practice

Figure 3. Vignette Activity Sequence for understanding programming-based mathematical teaching practices.

Step I: Solve Programming-based Mathematical Task

In-service mathematics teachers (MTs) are assigned to work on a programming-based mathematical task before
peer discussion. This step aims to familiarize MTs with the tasks so that they can better understand the instructional
approach and students’ problem-solving processes shown in the vignette. As such, MTs will also be asked to write
down what they think students might struggle with. Then, all MTs will engage in a discussion about the programming-
based mathematical task described in the vignette and their problem-solving methods before reviewing the classroom
vignette.

Step I1: Review Vignette of Classroom Teaching and Student Learning

After peer discussion about their problem-solving strategies, MTs will review vignettes of classroom teaching
and student learning in the form of videos and written descriptions provided by researchers. The vignettes used in this
study are taken from a large research project undertaken by the researcher’s team, which developed a series of
programming-based mathematical tasks for classroom teaching and learning. Instructional materials as well as videos
of classroom instruction and student learning collected during the research period will be used as learning materials
for MTs aiming to investigate their understanding of programming-based mathematics teaching practices and student
learning. Specifically, the process of vignette selection is as follows:

(a) Lesson instructor (LI) write down the highlights of the lesson.

(b) Researchers select vignettes in consideration of the purpose of the study and LI’s lesson design intention.

(c) Researchers invite the LI to write down his/her intention of instructional design as well as teaching reflection
regarding the researchers’ chosen classroom episode.

(d) Researchers reconsider the chosen vignette based on LI’s reflection on each episode and choose the final
vignette.

Thus, each selected teaching vignette will be attached with the LI’s lesson design intentions and teaching
reflections, as well as the researchers’ reasons for the vignette selection. Regarding the vignette material provided to
the MTs, in addition to the video material, a written document describing LI’s lesson design intention, teaching
practices and students’ learning process will be supplied to the MTs. Then, MTs will be asked to record their attention
without any prompts as they review the vignette materials.

Step I11: Identify Programming-based Mathematics Teaching Practices

When the MTs have completed the first round of vignette review and written down their self-initiated observations,
the researcher will provide a worksheet with guiding questions (Table 1) for the MTs to review the vignette materials
again from the perspective of P-MTPs (Part 1) fill in the form individually.

Table 1. Worksheet for MTs
| Part 1: Programming-based Mathematical Teaching Practices (P-MPT)
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. Identify any Programming-based Mathematical Teaching Practices practiced by the
teacher thatisillustrated in the vignette.

i Provide evidence from the vignette to justify the Programming-based Mathematical
Teaching Practices you selected.

. Please connect your evidence to the material/discussions/research discussed in class.

Part 2: Programming-based Mathematical Practices (PMP)

. Identify any Programming-based Mathematical Practices practiced by the students
illustrated in the vignette.

. Provide evidence from the vignette to justify the Programming-based Mathematical
Practices you selected.

. Please connect your evidence to the material/discussions/research discussed in class.

Part 3: Reflect and Connect to Own Practice

i How does reflecting on this vignette inform your own teaching practices?

. What will you take away from this vignette, or what connections can you make to your own
teaching of future teaching?

Step 1IV: Analyze Student Learning

Research has shown that teachers can learn from student thinking for their professional development (Liang,
2023). Therefore, one of the important steps in the vignette activity sequence is for MTs to understand student thinking
by analysing the programming-based mathematical learning processes that students engaged in. Similar to the step of
identifying P-MTPs, MTs will be asked to complete worksheets with specific questions in Step IV (Table 1, Part 2),
which elicited MTs to think about the relationship between P-MTPs and P-MPs to deepen their understanding of P-
MTPs.

Step V: Reflect and Connect to Own Practice

As a step towards Approximations of practices advocated by Grossman et al (2009), after MTs have completed
the vignette reviewing and identified P-MTPs and P-MPs, they will design their own lesson plan based on their
understanding of programming-based mathematical teaching practices. Specifically, MTs will be asked to mark the
P-MTPs used and the pre-defined student P-MPs in their lesson plans. Thereafter, following the perspective of TPACK,
the researcher will conduct one-on-one interviews based on the MTs’ individual lesson plans to gain insights into their
understanding of programming-based mathematical teaching practices.

3.3 Data Collection and Analysis

The whole process of the research will be video recorded, so all the discourses and behaviours of MTs in this
study will be transformed into video and text data. Besides that, worksheets and lesson plans completed by MTs and
interviews between the researcher and MTs based on their individual lesson plans are also key sources of data.
Therefore, as shown in Figure 4, the data for this study included: video-recordings of self-problem-solving and peer
discussion; worksheets; lesson plans and lesson-plan-based interviews.

Regarding data analysis, we will focus on MTs’ discourse and their written documentation. As the purpose of this
study is to identify different kinds of programming-based mathematical teaching practices, we will adopt the method
of thematic analysis to identify, analyse and report patterns of data (Braun & Clarke, 2006). Thematic analysis is
suitable for this study for it identifies not only similarities but also differences, as well as yielding unforeseen insights
and summarizing key features of a large data set.

Review Classroom Identify P-MTPs Reflect and
Teaching Vignette Work Connect to Own
Practice
«Worksheet «Worksheet +Lesson Plan
«Peer Discussion «Peer Discussion +Peer Discussion
«Interview

Figure 4. Data collection for each step.

«Worksheet

«Self Problem-
solving

«Peer Discussion
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learning (CSCL) on the development of creative thinking skills among
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Abstract: Creative thinking is a crucial skill in the 21st century, particularly for vocational students, as it plays a
pivotal role in adapting to future career field changes. However, conventional teaching methods pose challenges in
fostering creative thinking skills. Therefore, this study employs the design thinking approach to devise computer-
supported collaborative learning tasks encompassing diverse themes for creative problem-solving. By employing
correlation analysis and epistemic network analysis, we investigate the development and evolution of vocational
students' creative thinking skills during the process. Consequently, we construct a teaching design utilizing design
thinking methods to enhance creative thinking within CSCL.

Keywords: design thinking, computer-supported collaborative learning(CSCL), creative thinking, epistemic network
analysis

1. Introduction

In the era of rapid global economic and information technology advancements, innovation has emerged as an
indispensable cornerstone for national and regional development, with innovative talents playing a pivotal role in
driving this progress (Siburian et al., 2019; Nurkhin & Pramusinto, 2020). In the face of fierce international
competition, innovation, as the main source of economic development, is particularly important as the first driving
force for development (Schmiele,2012). “Mass innovation” has also become the core competition model of current
social and economic growth (Chen et al., 2018). Recognizing vocational education's significance as a vital foundation
for both economic and societal development, the General Office of the State Council issued the 'Decision on the
Development of Vocational Education' in 2005, in which emphasized vocational colleges' responsibility to cultivate
innovative skilled talents. Creative thinking skills are an indispensable skill for contemporary vocational students in
the era of globalization and it is recognized as a 2lst-century competency together with critical thinking,
communication skills and collaboration skills (Nazarethet al.,2019; Henriksen et al.,2017). Creative thinking skills
refer to the capacity to generate unique solutions and approach problems from diverse creative perspectives (Bosman
& Eom, 2019), as a fundamental skill that play an integral role in supporting a comprehensive educational philosophy
within higher education. Moreover, the 21st century defined as the era of Industry 4.0 was characterized by information
technology and intelligence, where the transformations occurring across various industries have raised higher demands
for vocational education as well (Nurmi

et al.,2002). Vocational education is regarded as work-related education with its primary objective being learning
and developing work-related skills (Nurmi et al., 2002). This has prompted educators to reassess the relationship
between vocational education and skills development due to the rapid obsolescence of traditional vocational skills in
a rapidly changing environment. Brown &Lauder (2006) emphasized that creative thinking is key in navigating future
career changes while helping students better adjust to evolving professional fields. However, it is evident that
traditional knowledge-based teaching approaches are no longer adequate for cultivating creative thinking among
vocational students (Heong et al.,2011). Therefore, addressing how to effectively promote the development of creative
thinking among vocational students has become an urgent issue demanding resolution, which plays a crucial role in
promoting students' all-round development. Design thinking (DT) is an innovative pedagogical approach that fosters
creative thinking by focusing on individuals (Anderson,2012). Furthermore, design thinking is regarded as a creative
methodology encompassing intricate skills and processes, and it is also acknowledged by scholars as a means of
cultivating essential capabilities for the 21st century (Martin, 2019; Lin et al., 2020). Design thinking is a crucial
educational concept that primarily emphasizes the process of creative problem- solving (Johansson-Skoldberg et
a.,2013). Design thinking comprises several distinct stages, each with specific activities, providing educators with a
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flexible, comprehensible, and innovative framework to support teaching implementation and learning (Sandorova et
al., 2020). Moreover, design thinking offers opportunities for fostering creative thinking and motivating its
development among students. Educators

can utilize this approach to instill creativity in their students' minds (Balakrishnan, 2022). Additionally, design
thinking" as a novel pedagogy used in the context of computer supported collaborative learning (CSCL) have gained
significant attention due to their close relationship in enhancing creative thinking skills(Lin &Hong, 2019; Tsai &
Wang, 2021). Especially, in the context of vocational colleges, design thinking methods aid in nurturing students'
practical problem-solving skills and creative thinking capabilities so that they can effectively adapt to future work
changes (Henriksen et al., 2017). By focusing on gaining profound insights into user needs and problem nature itself,
design thinking enables vocational education students to better comprehend challenges within real work scenarios
while stimulating their ability to propose innovative solutions. This study employs a design thinking approach to
devise collaborative learning activities of creative problem-solving with different themes in computer-supported
collaborative learning, thereby investigating the progression and transformations of vocational students' creative
thinking skills throughout the process.

2. Literature review

2.1 Cultivating creative thinking in vocational education

Over the past decade, there has been a consistent increase in research papers focusing on fostering innovative
thinking in vocational education, highlighting the growing significance of innovative education. Currently, research
on cultivating students' innovative thinking in vocational education primarily revolves around analyzing practical
tasks, promoting student participation and assessing their innovative thinking abilities, as well as exploring innovative
educational models. Boss and Krauss (2017) proposed that practical project-based learning facilitates the stimulation
of students' innovative thinking. Samani et al. (2019) suggested that contextually-driven project-based learning
(CPjBL) can generally enhance vocational students' critical thinking, creativity, and problem-solving abilities.
Dewanto et al. (2018) highlighted in their study that vocational students must possess practical skills, with creative
thinking ability being one of the crucial competencies supporting them to become skilled talents. This aspect of
research also reflects the dearth of innovative thinking among contemporary vocational students. For instance, Gao
(2022) contends that there is insufficient awareness of innovation among current vocational students. And vocational
students lack the capacity for creative problem-solving (Samani et al., 2019). Li et al. (2022) argue that present-day
vocational education lacks opportunities for nurturing diverse thinking among students due to traditional teacher-
centered teaching methods restricting their creative thinking abilities and diminishing their interest in learning; thus,
higher vocational colleges need to diligently address this predicament through different teaching methods or models.
Although these studies have discussed the development of innovative thinking ability of vocational students, the
evaluation of innovative ability focuses more on result evaluation rather than process evaluation.

2.2 Design thinking

Design thinking, as a human-centered innovative methodology, entails comprehending individuals' needs and
leveraging interdisciplinary knowledge to devise groundbreaking solutions (Goldman et al.,2016). Brown (2008)
proposed that design thinking is a human-centric innovation methodology that encompasses the consideration of
individuals' needs and behaviors, as well as the technological feasibility. Martin (2009) characterizes design thinking
as the primary approach for generating novel ideas and creatively addressing problems. In addition to facilitating a
structured process that fosters the enhancement of innovative capabilities, design thinking also offers a valuable
framework for students' participatory experiences aimed at enhancing their creative problem-solving skills (Grau
&Rockett, 2022). Design thinking cultivates their adaptability in various work environments and industries while
promoting the generation of innovative solutions through collaborative efforts (Guaman-Quintanilla et al., 2022). In
vocational education, this approach facilitates students' comprehension of challenges in authentic work scenarios and
fosters their capacity to generate innovative solutions (Harth&Panke,2019). With the widespread adoption of design
thinking in the field of education, numerous design thinking models for teaching have been proposed by researchers.
Among these models, the most renowned one is the Stanford d.school's design thinking model (Zhu et al.,
2023;Plattner,2013). The Stanford model encompasses five stages of design thinking: empathy, definition, ideation,
prototype development, and testing (Figure 1). The title of the paper or poster should appear on the top edge of the
first page of the document. Type the title in uppercase and lowercase letters, centered between the left and right margins
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and in Times 14-point, boldface type. Capitalize the first letter of nouns, pronouns, verbs, adjectives, and adverbs; do
not capitalize articles, coordinate conjunctions, or prepositions, unless the title begins with such a word. In case the
title is two or more lines, double-space between the lines. Insert a blank single-spaced line after the title.

PROTOTYPE

Figure 1. Stanford design thinking process(d,school,2011)

3. Research questions

RQ1: Does integrating design thinking into computer-supported collaborative learning have an impact on the
creative thinking skills of vocational students?

RQ2: How does creative thinking skills develop in different stages of design thinking?

RQ3: What is the focus of the development of creative thinking ability at each stage?

4. Method

4.1 Participants

A total of 40 participants, including 20 girls and 20 boys, were recruited from a vocational and technical college
in Guizhou known for its emphasis on cultivating skilled talents across various industries. The students, aged
between 19 and20, possessed basic computer knowledge and prior experience with collaborative learning but had
not received any formal training or courses in innovative thinking. To ensure data integrity, the researcher randomly
assigned the 40 students into four groups consisting of ten members each. Within their respective groups, students
collaboratively completed the required plan design task. The study was conducted by the author himself who
possesses over seven years of teaching experience.

4.2 Research design

This research was conducted in the Innovation and Entrepreneurship Course, which aims to cultivate students’
innovative spirit and entrepreneurial ability, and stimulate students’ innovative thinking and entrepreneurial
awareness. The course includes 10different sections, with a total of 18 weeks (one class per week). This study intends
to use design-based research as the research guidance paradigm, which includes four main research links: preparation,
design, execution, and evaluation (Dede, 2005). The specific process is shown in the figure2.
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Figure 2. Design thinking-based collaborative learning activities design

4.3 Computer-supported collaborative learning environment

In this study, the social media platform WeChat will be utilized to design a computer-supported collaborative
learning environment. WeChat serves as a pivotal tool for facilitating online collaborative learning by providing an
interactive platform for communication and collaboration, encompassing features such as information sharing, note-
taking, group formation, discussions, and task allocation. As a versatile mobile application, WeChat integrates
audiovisual capabilities with text-based chat functionality and document sharing options into one cohesive platform
while supporting real-time multilingual interaction (Liu & Shi, 2016). Henceforth, WeChat was chosen as the
implementation medium for computer-supported collaborative learning in this research endeavor. The study comprised
of 40 participants who were randomly divided into five groups of eight members each to ensure data integrity. A
dedicated WeChat learning group chat was established for each study group—thus forming five distinct WeChat
learning groups. At the commencement of the tasks assigned, the instructor introduced fundamental functions within
WeChat enabling file transfer along with audio and video exchange capabilities while also encouraging students to
supplement their queries and ideas through symbols, expressions, and images. All stages of collaborative tasks
designed based on the principles of design thinking in this study were conducted exclusively within these respective
WeChat learning groups including inter-group and intra-group discussions alongside work display and feedback.

5. Data collection and analysis

The data sources primarily encompass WeChat learning groups and survey data obtained from questionnaires. The
WeChat data collected will be utilized to analyze the changes and development of students' creative thinking skills,
with a specific focus on process analysis. At the end of each week, data in the WeChat learning group of each group
will be collected and sorted out. The data types include discourse data (text and audio) and image resources. Audio
files and image resources will be converted into text and sorted out. On the other hand, the questionnaire-based data
mainly compare the overall enhancement of creative thinking skills before and after engaging in activities. In
summary, while the survey data predominantly investigates whether there is an impact, the WeChat data delves into
how this impact occurs. The data analysis will involve the utilization of descriptive statistics, correlation analysis, and
ENA network analysis. Descriptive statistics and correlation analysis will primarily be employed to examine the
changes in innovative thinking ability and innovative self-efficacy before and after the integration of design thinking,
as assessed by the innovative thinking test and the innovative self-efficacy scale. The ENA network analysis will
predominantly focus on analyzing discourse data and image data shared by middle school students within the WeChat
learning group across five stages of design thinking. Epistemic network analysis, rooted in the theory of cognitive
frameworks, is frequently employed to model the interconnections among cognitive elements - the patterns of
relationships between knowledge, skills, values and other components (Shaffer, 2016). The structure of connections
between these elements reflects their strength and development over time (Shaffer et al., 2016). Therefore, this analysis
method can better answer research questions 2 and 3.
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6. Current research stage and future work

The initial instructional phase has been concluded, encompassing pre-teaching creativity tests and creative self-
efficacy assessments, as well as the collection of discourse data from the WeChat learning group following the first
teaching session. Subsequently, interviews will be conducted to gain insights into any existing issues within the
teaching process, enabling further adjustments to be made in accordance with post-instruction test results.
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Abstract: In the post-epidemic period, the online learning has become the new norm, but the current theoretical
framework of online learning lacks research that contrasts teachers' and students' perspectives. Based on the analysis
of the structure and characteristics of teachers' and students' cognitive beliefs about online learning, conceptions of
online learning, and perceptions of the learning environment, a hypothesis of the influence mechanism was proposed.

The statistical analysis of the questionnaire data was conducted to verify the hypothesis. The conclusions indicate that
significant correlations exist between teachers' and students’ cognitive beliefs about online learning, online learning
concepts, and perceptions of the online learning environment. The findings of this study enrich the theory and provide
useful references for the online learning implementation.

Keywords: Online learning, Influence mechanism, Epistemic belief in online learning, Conceptions of online
learning, Perceptions of online learning environment
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HFIFHRI—. SAHATFREFLLERFEELE, BFARFILARAFRET G
}HE S

DAERI R A, HFAF A AR FINAEGLA L £3E, TS FRIRAE
AR AR A F R T E, Blde, FAREREBAEFERRITEHENF ] GRIT, HAFA
HRF D RERET ), HARRAAZFHIT FESNF I RERITFHEAELEE: HITE
KOCHARFA, mFAN R XIEZFIHFGFGEAH A ELa FA,2016). £i5F £iR
PR HIFAFE AN A EF TR T AT PREER, £ E 45 £NH )Tl
BF 89 R & (Oxford & Lavine, 1992), Z£BRHFH F T, REHKITfF AR THE 49 £ X
FAFRBEF, §TABRAERT, ARFREGR S . MALBRIREGTR, i1t 5
SIRBAINIR LA R KRBl CAFHEEFXFIE, w5 ZRGHF R ARG E )
IR, mARANF IR Bdn, B, HAFITA S S FE RIS T it
FEA T A4 B0 5] 3R, RAEA 69 KRS S AREE R
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Flot, RIEMREXRF D N B FWREA LR TREAREOXE. AARE
o, FAENINEEEF ]I, M A A5 bR FH % 748 X (Ferguson & Bréten,
2013); NFe 2 AT RE v 5] 2 89 5 3] R F A A 2 5 5 F 69 & 5 (Hofe & Pintrich,
1997); Hikfe iz & LA ARBAT € A B B S0 M, ANMRIT 52 3] SR8 B dm 5 M) 69 A 4o
TRA X (Tsai, 2000). 5 I BMESHA AT ] TRBIAfBBEFIEXLGNA, AT
S EARGIT A AT S AR T K AHRA S, FRGFIRETREFHTE
RKARFEROGF IS, EEAAFRET, ERGAELAEEHERNFIMS
(RBP4 DA A M s, A ARFENIEM) LR FMEMEELE,

REFRFCEHEARRETFIFRTIEATARELS, FIABME., FIREKIHEHR
zmegER#zE (1), EHTERRERTFINRR., FAFTXAFALNRIE >4
TEXOEWL, ARAREBRFERET, AL 0 E G4 AT — P 694K
A [,

k1 XTI X hEFAEABE

B 3 42 35 8 2k ) AL
2B F A GHE RS AR EZ T I 5] B BEA NIRRT LR 2k %o T ) R 3R
I PRAGAEEAI R, WAL RAEE, BIRATARMLAG 3 S) R T, A A AY [5] AR AR s ih
F 7 sm  (Sadi & Lee, 2022) 1BAe T 6 ke in M) XA R A,
Ngnfz NG5 A LA AR R A B8k Mt 4e iR KR Ao ke iR 3R By X A9k 4o b Ag ok
I Bebk, N fEATRY AT FEN efTH AREEANE ML, B2t LFG
FAFE/I  F AR IS, (Tsai, 2000) Faif bk B A 19 AL,
Kfafz EAEGEFOAFEFEI P, B0 MatsiR REM, Hak, kB, AFEAIA
I N IEA S R HERNEIBMAL PR LR T RS R kiR AR
5 3] R JEMK K F. (ChiuFA,2013)  HILFERAENFIA,

R A L F RS ALR, EHEINNFIILOERTROES, —F @,
FAEELRLATHLEEMRHFTIR, FEEANAIORIREET, F—F@F, AL
LR RP R IR A G E B ATHEMN, MR IR, EYATF Iy, &
MEXBAGOHAL, F I WAA BREF N A IR R T — AN EAL, A LR
M I21Z 8, FAIZEMERIR, BRFHROEEF I T ERERITfF 4269 24K
YR, BRFIFPHAERFIINELE. FAME. FARERLER G KL GAKRA N
REZMGLEE—CHMAKXRE, XRHAEXGHLY 0T TR N EMNE HZ2ER.

AR R EEMAEBRIFER X TOHAERFIRETY, BB AEXF ] IR
AL, NETFEFENERF ] AREE, EAFIBMEFRREE I RERPF A
ofg B & AT A, RERA A A, T A F3hEMG A B AR XS S Rkl g,

ARAEH T A QYA &R F ) Hra B F Al oA, BARGHF TARILA -

H1: BiX# T £ %S I Fo 3 &0 W45 5] 3735 B fn Ay I 1) 70 45 A

H2: BX 3T A &5 5] NS 13 At 42 & 52 5] AT A I 9 TR AE R

H3: BIX 3T A2 & 5 5] MRA ST A 45 5] 3035 B Jn A7 IE o) TN A R

H4: Bi%F A £ KT ] N Z &3 W& 5 5] 385 B e A IE 18 710 45

H5: fRIXFAAELT )N E AN ALXSF AR £ FUAE R

H6: BI% 5 A& £ &5 5 BEA ST W 45 52 5] 3135 B sn A B &) TN 1 A
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AT A BB, RS KR A S £ B RN E R, HiF 2] 69 8B ST St AT
i A RLFEFe AT IR A AR TR T 0 £ 7. BRAERS ) INA FPAAREER T IEH
FEAFARYE o
2. FFR B

KRR TITAENA T AR IO IL, 9% h RIFBRBHITfe s & 5 2 &5
SR EF, B REHFEH AN ERF IR, RNERFRFTTHAEAARFE IR
R ¥, BHEXFINHREAERRE. B, AFRERFTIMAITIANEE, F
A& FATEBI M FaE AR A b, REAKF I HRMZREIR, AT
FOFEK A NI, HERFIHRREF., FEIHFRSEAFEARAEAELAE
2095 FAe LIEER
3. R
3. 1. FLXZ*

BERFHROTET, AFRBLIIHRAS HIEEREEAFTHRERT I G4
H M fodedk, FAMANSERFIHMAEZNTART. Bk, KFRETLHRMEIH, R
HA “IAgfZA7 . “FAMA” . “FAFRERERT ZAREREAMANL, REHIT,
FARRF B MIEBIL, BRI ABAEEREH T AFE NN Ef L, RAMEES
M. M T AR A AR AT T B IR IE RS v HLIEAB IR 69 A T .

3.2 ZFXLA

AFRARPBMERTAFAXTERF I AN EE, REFIRFERW, £EAF
S)BEAS B A B9 WL EAR Rk

AHF R REFE R P L LB WA 2 ilf Bl A (Braten 5 A, 2005) kRiAEimH 0
AR F ]Iz 4. ISEQ 89 36 AN B 4 A A TR & ilfnfz A0 OANEE . AF AR
F ) iNFfE & B BB IT A iR kR (Source) . 4R # 2 M (Certainty) . %1 K&
(Development) . M#%44 F 5485 (Justification) WA —LR %K. AEF ] KA
B4 E kKR T Kember A (2004) FriR b a9 54K S 5] R A, ATRH,R%
FIAFRERMOG AR, 2o hw@ANgEE, 0tE: KEFHH (Deep Motive) . RER%
(Deep Strategy) . & @maJ#L (Surface Motive) AR % d k% (Surface Strategy) , H+F
RENNAFR E R BALNI A CRE TR, R BAPF R @R E AR BT E, BT H
EFAEAERF ISR ELESEH Lee FA (2008) FF K a9«5 A5 w4 (CLOS)
Tk, BEAWMISANABA 6 ANGEE AR, BPitde (5mB) . FiX (65A) . +HSL
%3 (5,B) | ¥EKmiR (SHAB) . gA (4:E) . AFHGF KE@EAEEF (6 R
B) o RFRXFERIBEMSITARIC,. FiK, T H 5%, EKER, LRANERE L. EE,
PRI T R F AN —REE
4. FENITHL
4.1. ZLEEPH

AFREMET 509 AXNFAERLE, AT RZETEM—E275_F R, FHE
13~17 %z, AP FAE3IOA, HEFEH62.7%, %4 190A, &5 FEH4937.2%

WA XD RN, KFALRZF T AELS (RRR., FIRARE, IRAE. ML
FERR) FEXFIAMSYEANAERE (UL, FiX, HH 5%, ¥KER, RAMERE L.
M. WK T R), BAEZFIFRERLOENER CRESI., FEE%. R@FHN. £F
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Rug) oLl RAAE ZFHEMXXR; RALXF NN REETH Sl kiR, EAFIME
Py OERIIRT HERGEFITEBIGENERERF DAL FAXXLRZRARZEN AMEXXF
(I “HKFR” 5§ KA ALEORBRKRR). ARG F IR In @M ERL LR,

“REEE” BAKRF DN REE, ARFIAMBYWENELRBRIAZZFY AAXXR,

k2 FAABRF I INFELE. BRFIABMAS L REF ) IRF BRIk 20T

% REFHI  RKERE RaHh EA@RE%
S92 KR -.048 031 027 -.008
Fo iR R P 217%* 358%* 195%* -293%%*
iR K& 247%% 361%* 119%* -226%*

MegF5K% . 160%* A31* 140%* -.090

LI 212%% 082 148%* -205%*

#1iX, 124% 176%* .087 - 182
HHE 5% 181%* 219%* 118%* - 163%*
3K Jm iR -.027 .008 -.124% .007
KRBT EEE . 180%* 359%* 427 - 174%%

IR 359%%* 229%% 229%* - 174%%*
R FE . 190%* 320%% 207%% 299

** 1 <0.01. * p <0.05.
AR GHEMTEBRE ST AN, FEAGEXRF IS, EAAF I ARELTTH

Y FF RS B, Bk 3Ttk ARG EKRIS EA D 0.890, AR
RIS E AT HTEER N,
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k3 MG ARBNE K
WAk SMHARA REMA

% °/DF 6.337 <5 PEUAES
RMSEA 0.102 <0.08
RMR 0.075 <0.05
GFI 0.890 >0.90
AGFI 0.848 >0.90
NFI 0.613 >0.90
= 0.08% =090 B 1 A& ) R raIELE A Ty AR AL A
IF1 0.653 >0.90

4.2, BIFFE A

R RERET 741 A ZNHITEA, BAETEPOIEFTHIT 226 A, LFIAEHG
30.5%, T S21 A, & FEEEKY 69.5%.

PG R %52 ) R RSP 8y CRBERRBT, CRBERT, CREFHI, “REFHI 5
BEARF DN ANERE (FiRRR, AT, IRAE, RERFE5HKR) 54
B MANEANEE GLiL. ik, HHES5%D. MKk, RAMER L. EH. KL
GG L) AARENEMAXE (mk 4),

k4 ERFIINFEE. BERFIBEF ML 5] R RS 694 X 54T

% REHI R E% E@mHH R EE%
Fo it R IR 868%* 823 812%* 792 %
Fr IR A P 930%* 869%* 853k 766%*
it R R 935%* 887** 870%* 790%*
M8 F 5IR % 870%* 838%* .800%* 807**
it 840%* 882 % 828 T 14%%
HiX, 838%* 875%* 817%* 707
tH 5% T3] T6TH* 801 ** T38%*
¥ K 4n iR 824 858%* .808** 11
&R TEE L 827F* 860%** 810%* T3 Tk
72 i 835%* 872%* 813%* 758%*
BRI T .819%* 877 819%* T13%*

** 1 <0.01.

AR GREMFTRBASAKIL, BIFHAEXFIBRE, EXRF I AR TR
FARERIH EMEHR, B& S5 TamE X REAGEIRIS FLZ 0816, BTEAL
A BATHETHEAN,

R 5 M HTARR A L B
Mo E M TGTAASEAR EEMA
+ >/DF 13.96 <5
RMSEA 0.132 <0.08
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RMR 0.240 <0.05
GFI 0.816 >0.90
AGFI 0.746 >0.90
NFI 0.941 >0.90
CFI 0.945 >0.90
IFI 0.945 >0.90

HOMARIE=

ELF IR

B 2 T & 2] R e A T AEAR A

(SED. &S (CR) AZFHAKF (PAA) A8 MBI 4E Ran K 6,

& 6 A LKA AL B A AR R I E

GCCCE2024

G M T AR A IGE ST AR, AR E R4 (BAA) . ARRIR

BIE A&

B 1A

S.E.

CR.

P14

pe
oy
ke

a3
Hl: #IFEKF TN REAMEFIRBE/KA% 0983 0025 39.474 ok 2
H2: #IFAEZRFI]INmEASELRF I ML 0.852  0.035 24.242 o A2
H3: #FAEXRF A Q%35 5 R 0.158  0.028  5.585 ok P
H4: A EKRF ] NFEEIRLEF I FRE A& 0107 0.150  0.709 0.478 &
H5: 4 E&RF]INmEAELRFEIMA 0.989  0.185  5.357 o =
H6: 54 EXRF IS W& T ) R RS 1.223 2384  0.513 0.608 %
*4% 1) <0.001.

i AT A RIRAR KR S ATRILE R KL, TFAARF I H A ER AN G AL, &

EAEAAFZLL, EFHMIAEZNERKTFEFEERT DN EA, EXRFIABE. R
PRI MG KA EEHGLEIEZOMIKE; HAZREANEFEEHITESS)
INFfE P8 “hiR kIR EEAEXRF IBMA T B KIIR” %A WL S 5] IR
POANEE R AL ARARRR; FASRFALRF D INEL, EAFIMANEANE
BT RS )RR Py R EER” R LA R RR . XTI R X EER
FIFRBELPHERITR . HXBBF LT, mFATLERTARETRHALT, BEGIA
FEFTRFRFELELRTIFRETRLEL LT R EAERE BRI EREIRETORE,

5. T—F ¥R o5 X IAE

B Lyareg i, KFLALELERFIFPRSHXEZINHIF, FANTAELRS

ARG BAEXRFIRB IR, BiTEAPERGAERF I NEE. 25 ERGEZS M
ARSI F P A NE ) AR E S, KNt et AR, A FAE
R, AFRFEAEMELEL AL, KREXRFIFREIFIRS . HEFTEREEF, A
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EBRAFRFEREDFETHCROBFFHR

Augmented Reality to Promote the Teaching and Learning of Computational Thinking to

Elementary School Students

FEE T, BRI
MR XRFHARERRKFR
" 919118249@qg.com

[HE] 5k, FANTHLTHRIEARTIH T 2HXE, FRRANFHTELHEIERAEENOIE: F4
EEBAESHMEMARELPI AN S EFNGA R FREEFIAERME, Bk, KIHETE
TR E (AR) FEWHHEBLEHFRE, SHEXRESMNTENESFEFREEEAR, RAZE
AR BFANFE I GHARTE L HME, £ ARFETHITHE SR PG IEFE LA PFHME,
DR, M A ALRE S, SRR T R AT E BN,

[Raia] 3imase, FHD%, Hik

Abstract: In recent years, the cultivation of students’ computational thinking has received extensive attention. The
existing research has identified a challenge in the development of computational thinking: the lack of contextualized
and effective guidance for students to understand abstract concepts or complex problems in computational thinking,
leading to poor learning outcomes. Therefore, this paper constructs a computational thinking teaching strategy based
on Augmented Reality (AR) environment, and conducts a quasi-experimental study on its effect in the sixth grade of
an elementary school in Guangzhou. It was found that the strategy improved students’learning performance as well

as their tendency to computational thinking, providing students with better abstraction, decomposition, evaluation,
and generalization skills.
Keywords: augmented reality, computational thinking, contextualization

1.5l %
L1. 46971 L BIREIGI 5|/ £ K Z

WHFR, FAGTHDEERTI ) 20X E, SERRIHFERAFETHE L%
M3Edk. B AR EM-FRIRE: 2018 S FHFM) THE, BRI ELENTF
ARHLEXER(E & 3, 2019). & (LHHFH R EABRAEFAE (2022 F5) ) FLHA
A C“RIFHHFHT X, AEREMRA B IR, 554250 REE NI, HHD
il fe R FHIT Ay RidA, EMeR, RAFABREE S . 1IN, 2016 FEEERF
# H # K4 (The International Society for Technology in Education, ISTE)#& (& & Ar/4)
(ISTE Standards for Students) " 3¢ /e T 355k i+ £ S 4169 2 K, @ is @3B RAHM. RRX
BT, FFRARAEMAER RIPME 42 R R AL P Ak F,
1.2, HFff B B35 52 TG IFE L H

WA EERTEDREGERRERF Y, KEAABEHF 7 LS AT HE
FE A, 128k ) TG IR B A L MR R AR R B R0 PR . A H A5
BAF I RAER LR ITTHENAFOEA RS R AT R 2B %R, WFEE TR
K I GwAL 6 B 5 A= £ Z<(Noh & Lee, 2020). Gardeli % (2020)45 th % AT E XL F IRIEAI TR
AR, $Z HE R EAArItaRFEaTHEIERET. XL TAHRNAZGTALER
I HITH B RAIERZ —MEFR RN T &
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2. A THBNFEFREN T B L FHFRTLIT
2.1. #HHEBLHEA%HERX

KB (UHFHFEZLAHRAERE (2022 FiR) ) AREDFROFHESELRANET
R THHE BT L, “MRE AT EMNAFARG TR T &, £RARERIAET B R
iR, o, EE, R ER%EESD, "AFREE T (L HHF R LAHLRER
£ (2022 FhR) ) M HEE LT, Rt ESERE T IFAA AT HE S MR
o] AR g & Y E ) AL,

2.2 I FE %L R X

5% % (Augment Reality, ##R AR) & —#F¥ 5 DA Ao L 5% 3035 245 S AT R AT RP
BFEH), 1% R P A R B A 2R R A IR R P Ak, AR PRk — A A 5 BARi
iZ Bt H K (Azuma, 1997). AFF AR R AR FBLa AN L B4 093P, Kt Lmae
HHRFEEEmELFTHER P, AR IFRAE YRR,

2.3. B A I} BFF KPP
2.3.1. F A )71 B2 K 5 F

HAFENTERTHEGEGHFEXARLHRT KEH L, 8L App Inventor T AL
WAL B, FoR B ARG Z ARG Bm, BERERFERBTE DENHT,
VASLA 3R AT 5 A 0t H AR A KT L6yt S (AR, 2017). LSh, FRZE 5 (2018) &%
HHB g eG R b, R T AT TN L B4R F %,

BSFHEFRTH T HABERRGSERERE, 2RFTHETLBRAR T FHS
FAREFT, BAH5EST IR, BRARFRIFGEE, AR DI+ HEB LN T
— P A AR R IRA A HLIRE AR B F (Wolz %, 2011). Swanson % (2017)4 7+ 5 & 4 sk A\ 2
ARAEF, RATHEFEHAEAMREAN TRSFAERHNEAGR Y, FFAETHEEE
KB REE A B F .

2.3.2. [F A I H5 7% B 5E IR I 5 7 BB L g A A2 T

BRI RN, KEF AR FETENDFAFTHELLEGHRE Y. RARA,
TRARA AR £B NS 8 ARIR A, BT E 650848 [k, PTALIR B &R 7
FANEALHKENE L,

B AFRF, ARR AN FERBETAAGIE T, R AE TS ELEL
AR . —RFRARFELTHEMSE LG AR RASAHHALR RESLK, 4ligH
A BIR WL MAZINSE, AILE I N—F BRI A ey S1E 77 X, FH it
M52 5] 3 H B4 0 b § 464 (Gardeli & Vosinakis, 2020). Abdul Hanid % (2022)# AR & F
BESTHEEEERIIUTZAY, FAREN, GRF T EFERSTHEELE., AL
JUAT £ 28 iRt 77 & B A AR AR A9 18 A o
2.3.3. AT ILAMELE

AT R Tt St by — B2 e T A5 B R P k. sk,
5 A R 3T R T 2 A RS SR H R Pl AR BT IR SR 2 IR A AR F B ) R N E,
BATEANLE 22 Z0RIEFRTIIE AR FES T IFATHELEZERGBOARIKRER
BOGHF T &

Rk, Glk—NEENFIRERFNNFAEFIHAELET TR, ARVEERK, F
WA E TN, RBFNFEGEATFOIRE T RIRNGIKFR ., AR R 415 A
FOIZFRELHRELS R ATHFY, LERFHFEM I AHEFT LEMTER, A
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AR HK, FIFTUHEFTHNFT, FALAZRAMELSE], HEL AR RFELmika 5
%% L LR F A AR ER S (95, 2017).

3. R 5 R 8%t

3.1. B FHEIEIFIEGG i B BRHKFE A2

AFRXAR AR REZITHE T HEHEF IR, AKFRALTEE. HEF
HLVAREMEILREART, S DFREEAMRELEFZIFH M, RETAT AR
Ty H BT RS, o AE RN Fh FAFAE ot H ok AL B RS
Wi WM B AR BZA L AEE, ZATANLGEEESE, 5| 55F4MA%
T E A, RN R E AR FAR B PR XA R, DASET A R E ALY
— MR I HEENEAR AR TRFHF AR, SIFFALAEERR ALY X F,
ARAE P AL R LT AR P ARG H ik, B PR Rk E, B AREIE—FF
Wk, AR AN EEE AR WESITIEAS S, BRI FRR 207 kAR
[=] 2 o
3.2. EBIFX

AFRARTAT AR AR T HEEHXFREG R RAKR, A MNTEDNFFFR
FAANEBHELR, KFIJREGiiTELEREORANEETFRET EFERART. LPERHEEK
AT AR a9 H BB HF Rk, BHARAAELEERRN FHROTHLSHHE,
REGFRABIEA: BRAET AR RO T HBAEHKFRENFTE, WRAFERELHK
FHEOTFHEBERFOFABRBEIFNFIGR, A S50+ HES4LMm,

A FRFAERM Arduino BMHEIME (FRGERZE TIT) 24, THBREITITOEL
¥eMN], T % RGB-LED # 3 foi2 B k45 R B 09 TAERIL, ) F HI4EH Ak B R 69 38 )T,
EREAT AR RE T H L ERKFERERILIT ARKFTRAFARBTFILE, £
ZHERETENRTFERMEAETE, FFEINERE, iS4 RGN LR,
IR F AN F )RR, AHREFINFAELER VA, AP EEafissms 49 A,
FHRAFLHEFE AR, ARSI EBEG5F £ R AR X%

3.3. FBAAZ

FHREETZAAAM, BA. LFFHEAGEELLFE, A PPT K XG4 2T
M, BRFAMERAL AR TROL T3] FHETLRGENT Bfes 3, REET
WENLZ AN FREFS, FHFPAHFERE T EGBERAL

mAERFIRITT, AAXAFRAIEZITTES AR RETHRFEF, ARAFFER
WF ) FME RS AT B IRTEN LSRR, FAAREE ENEHXAE
AR # R, 12 A Arduino 7TAF I VE“IA MR R GB AT, I 3 BT A A SGE AT, A HIET
AP MR AR TR, sHREEAZ FATE B0 PR TIRR, FEFFEPILE
FIVETAEFBR P, RRTH AT EELMBEMBIGRPIAE, AH 28K RAZIHTE
(ZRER? RMAFEN? HIFHRF? ), REALTMHETFASE, FHLi@3mpEstFi1Eay
RABAE kT HEAT 1 S 094 R AR MK, PBE AR FUR P 69 3B AT Tk A BT R AE 69 R R
BT

EESRFER G, KAt fl A6 F AN ERRICRG T X0 F T RFL,
ENEARNFETEZQRF S FFMETE., FBIGFEA, TERNS T, RENEE,
HACTT B F A @ 5 F 7 AR FF AT IR
3.4. WELL
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3.4.1. 7 H BN

KA AL R+ H BN XM XANEFEG T DL RE . KAKXRA
Bebras B Rt H B pe sk A, R ARG T HE DL XA, Ho N 100 5, 57 fm )
KA A Z 5] )G MR AL ¥ A 918 F ok F 0 fe—18 6 B, ATAA= G MG A , A, »H
RE AR R E A —E,
3.4.2. HHBLEMHEFE

ARG T E D% e 24 %8 Tsai FA (2021) , ¥4Kk= % Cronbach'sa % 0.91,
¥ % &-F 4 & Cronbach's a & $4/2 0.74 %] 0.83 Z 18] K& 5069 AT M| F= j5 M) 2] K 39 AR A+
A zfﬂtﬁmﬁﬂ/\é&}zuruﬁ Pt 50 o RS ok B IR AL, RS N ] K
AT 19 R, MARERSE S BELRITS, 15 BooaREAET REFETRXF
B AT B AR R AT, PR P AR £ B AR DM T AERA ERE
ERA, RAAEMT, “KRBEEF EL T A KBEA» R D FEARSE., 2EE
A5 75 @y, A] ) A AR89 Cronbach's a & 449 0.961, )5 M8 & 49 # 4K 49 Cronbach's a %
$4 0954, HARPEELA THFEE, B A TUNEF AT EETLEMG,
4. LIELE R 5T
4.1. KB F 4 F T KG9

AFRE R L@ T 294 (ANCOVA) (48 EF AR FREH T HE DL RBNF 4
FIAMGIE . HIBEPATRNEBMF AN T RG S T4, FAEH 4791, p A
0.031, ;T 0.05, SHLHASEBRMAWFIREIES T4 a, ﬁ%% 5k ARG 0912 A4k
FEHNTE SR, EAET AR R S Rk BT H A5 AT R S
5 A 05 5] G .
4.2. B3 F 4 if BB 5] 691 A
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Digital Game-Based Learning: the Impact on Foreign Language Anxiety and Vocabulary

Learning

RERBF !, RBAT
VRITRI KSR A 512
* gavinjunjiewu@gmail.com

[#&] SHEREBAARYMIMNEF IR CHERR R, ATRFHERGF AT LA LHFR KM,
REART AR A FE IR, TRANTRY BE. ARAEBRANER, FE—F R Lknis,
AT AE—RAZZ AT —2 G, AFLEAREETHTHRF )2 INHEREABNILE D A,
B ARG, BEECMK, P EABRF EMITT R E T SRR IE, AT RRA M TR
BT R ) A F LAY, A F ) H AR E T REHE T, ARKFE I RER R R,
[X4] ATFTHRGF; HAGRF D SMHEEE; BALED: M54

Abstract: Foreign language anxiety is considered to be a core affective factor affecting foreign language learning,
and game-based learning may help reduce anxiety. Despite the huge potential, there has been little research in this
area in the past. To fill this gap, this study aimed to investigate the effects of digital game-based learning on foreign
language anxiety as well as vocabulary learning. A six-week experimental study was designed to collect data through
vocabulary tests, questionnaires and semi-structured interviews. This research may help improve understanding of the
psychology of gaming learning and education, and provide guidance for learners and educators to optimize learning
experiences and outcomes.

Keywords: game-based learning, technology-enhanced learning, foreign language anxiety (FLA), English
vocabulary learning, primary school students

1. FREX

FLAESTFITERTENARANY, FFLENETRAFFLRAIELA EEF R
(Nation, 2001; Wei et al., 2018). [ & ARG 3 EAnds IR EGIE 0, XA FELTET
FE LA AT A B AIEE . R, B TR RAesS %3], F 35 H I
G ARMEIRBEC, tIh, FREF) ik, bRt R EETE, SR AE RS E
S AaFh I, B A S 5] B TIL A R HUNG B M (Lee, 2022) REF AR T K E 0T
], A2AEATE TR IR A A B 09130 3 43 R (Teng, 2022). B M, #F 50 AefTiR 5 5
AL AR YRR E R F T TR TR,

BEAF I IAZFTFRLGEERE, BF 58 THEZRGRERX, RALAHLKK,
ek, AMF AL (Spielberger, 1983). BJEBF AR EE, REEERSEFE
BB, BMEFID R, EERBAA HINES I ESA LG R RBE, A TIREY
P fedF RO E T Rk s, WA XE. HP, AdAE. FRXEER L @iEme
B R = A A AR R 698 (Horwitz, 2017) X AP IE 4 R A ST S Shfe s I m R~ 4
FER v, KBTI — AT TIN A B ET At & 3] & JLA AL E A (Scovel, 1978), Rk
W REFREN, BIESFIAmHZ A EARZE R 48 X (Teimouri et al., 2019; Zhang,

30



GCCCE2024

2019). Rk, TMWHF T EMNFAERENR A, HIHTERMNLT A XK FRE, #
S RGP R Ny X B

HAROGVR KRN TERAKFT OO TE, A B FIFET —ANLFHA LI

Bo HRFPHRFHERLRARXEABNEZLAFHRA, HEARLR) TREKFHRLEET
FAFHER. ATFTRFHERGFEIHINN RS BIREFFESTMAFHABY S )R
¥, ¥R gwoPsiR g Beha, A A TRELIZEF IRE, KRy HFE A,
{2t 52 5] it 42 (Chen et al., 2019; Lin et al., 2020). #5h, #FHXLHMBMRAL L, AL
5 5) Fedf & XA IS 3 (Lai & Chen, 2021; Lee, 2019). W 4F B 3h 3 F 35 & A8 52 3 H e 8
hAAE 8, AR B ARG E I (Zou et al., 2021). it £ 895 5K B VME T Bh H R AR
B EAG R, i%g ) R NE @GR (Yang et al.,, 2021). £F D EET A,

BRA R R AP LA BT 55K T AR R, 124 — 252 5] 25 7T A 3 i 2k P 69 4L 3T
JE 71 %354 2 2| & & (Dondio et al., 2023; Lin & Hou, 2022).

B, HWEMELDHERS TR DFAIELE, REFDMLCFIVHAABEXE
2, R, BATA A ME L3 F R AT 32 A B2 Ao & B 69 69T 50 A A PR, A
T, AR EAERE AR T FAFABRLE AR R R, UE— 242K LA
X—78, B AEFERILT, WEEAKAD. aEHFI 8 ARFf s, WERTHF
X Z AP T R EENLE ) fe e B R T MA R I, VARFRXTHRAESF 4R 5 LM,
BT RERWAHE FBRRBER T, FHFRAHITEA GRS ] T ERBEEN. RE
REFAENFELERF IRE, HiEFTKEF T R E BB T,

2. R A

HABREFANHF TR, BEANA—FEXBEALF)FE, MATLZHMEGHRKF
RN R T — A RAR D IR, AR EE IR R EA D . BT e
HFHERAEBELE D FomBF ] RETBOAR, EARBETREST 7 EHF A%
FIEXE, AmBEEFENFI MR F IHRE, LT BAG LFE AL F AT

AF 50 19 4R

LA, BE S Ak T T R 69 2 F 5 & 89 52 3] 3 52 £ 8L 2 89 % v de (] ?

A, B AR T A RGBT R A 2 5] 3T A SNE S D) B R AR v de
1772

HE AR AR :

@R 3 (AESMERFHERA) 95 55 AL Kie B B K-FIEKT @& AR
3, HokRMAH 2 (FHEHE), mERAEAN 1 (FKAPA). LHSERFHRMARET
& oy BAe S HEACEGF ) I, TTVARA S ) H 69X B fs), A TRSBEICEARY
BIE.

3. ARF*
3.1. FFHEA £

AR BERAFTE—FROGI0LNF=ZFRFAELERE, AL EE AR
BN EE. AT AT M0 =0 A4, BiasfafetMER FHRM, £
TR FRITEA, KN ASLEES> R —WRER, FheiegXHE5E,
AFRINAEATT B & A 5 R AT 5.

3.2. L&A
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AT . ESEIAFFASAT, MATH A B H AT —KIIL BN, iR EEKF, Fdid
& RAR RO EE M 3 (Geid i XA ) A9 5RE B 82 & (Horwitz et al., 1986) &
Tk IMBERT BB E AR BN FE RFAIMEF 5] EIEALE, £ Cronbach's o {8 ik %)
T 2% 89 T S (Cronbach 's a = .93).

F ) idAR: HEANFREF AN I T ORM AT ESAT A, &7 40 54
BRI 5] . HAPAF AR AEAKAPHTIEILE ), FBHAGE TR
) Atk ), BIEETA S A FAE B 3B EL S 3] | E AT B AT AL 52 3], it | A gy
Fé EELF B ITF D Atk ] . A ERF HFERAF £ E R —R L
FAFRBAT LR 3], Rk aF R a9 XA 5L 5 3] A2k 5

Gl EFIEREBOEQRE, AL SE#HT—RELEMNK, FinkEEK
Fo £ A AR R 6918 )C = XA e R = A AT =

RBN: ARRERGWHFESART—RERBN, UIFEKPRE. SHHTH AL
FHATENCE MR, FIFKE R KT,

Tk BEHFRE, HAREEKREZAEP A EIIIS L5 4, #iFkMNLh 4wy
Ko WIRFIAKEA T UMK ERFF TP, GAERKTFIEESFHX I, B, FLH
AL e AT ) BB E K, AR TR B TR A 5] A e 5] &
EBAZE. HREAAEENE —E T EHT, AMEFAEMNAdRERL | THHEES
B, RIS ETS, AMEBEENRIESHIER.

3.3. HBESPT

HRERRRET &, BECERTHESH. FIERATGLE XL R ST oAt
SPSS BT & 04T, QLIENT B BB AT R B LT 047, Pl HHE, AmEE. R
RGNS, LT B RGBT ENL, I, TFE R 5 £ 087 bR TR %
LA BB T @ E . B, TR A SRR LRI AT RS
M, WA RFERANALRFAEALEFZBFIIFONE, KBS E, EANREFAEITFT)
BE, ATFHRFHRFIAR LA FE TR EH K,

4. AT LB

FlEAT AL, XA RELTAHEN B FRHE TR T KR LR35 kLR
K, MAER, R ITH,

5. T— ¥R T8I

AARBET RO IEQEFXGTF AR ERNLEINAR. REAR, FRKHEIF
e, FHRAISAGFEE, RIBEREFSN, ZROERNZEATRLMIEE,

B AR
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W RREF) ELKRAERIF I EHFAR
A Study of Online Peer-Feedback Learning Activities Pointing to Deeper Learning

FEF
HRFEXRFHBHAFFR
1124564589(@qq.com

[#2] EAHBFRFEREOFKRERT, oM R#AFIEHXEFIQELEINOEET, RET—AEZL
R, RIERA Y T AN Tkt R, M EARBRE S I EN. ATk, A5F
REAMET —ADARERIMAER; ok, &AM “FAILERERKT” RAEAHD], L+ T —FZ 7 RER
Ee G, AFRMEEF I Tk, kg KA b BARIS = ANt B 3t e B2 o R R iR B3 5] 09
R ZRRATT AR AARLER, RERIRENRBFNF I E I BERA G F ) EHF, T XL
3] Tk, RAFIFGINER.

[R4a] R RAEF; WERELZ; E4&it#®

Abstract: In the context of the era of education reform and development, how to promote the transformation of
learners from shallow learning to deep learning is an important topic at present. And peer feedback helps to
promote students' cognitive and metacognitive development, thus potentially facilitating the realisation of deep
learning. Based on this, this study firstly constructed a peer feedback framework; secondly, we designed a series of
peer feedback activities based on the example of the course "Health Education for Pre-school Children". Finally,
this study investigates the effects of peer feedback on deep learning in online teaching from three dimensions: deep
learning method, cognitive level and emotional experience. This study shows that peer feedback activities can help
learners participate more actively in learning activities, change superficial learning methods, and improve learners’
cognitive level.

Keywords: Peer feedback; deep learning; collaborative interaction; online discussion

1.3 %

MAEEEZHEFOXAL, BHRBETPHREALHPMLELINEZRENS b, FELEKIT
WEAEAKREHEETINE, FFAAARTRIEAM, AECE D, A&iTibik
B, MFEDERABEALEERGHAL, SRITHEHEELAATS, BT, F
AWEERLANNE, RNFEMTEIETHOEAEERS, FIANTE, FTFIR
BHBFEGETRE, RAERTENDGHE, FF4neh5 0128 FAMTIL, ZHEALET
MRS NG N H, ST RAIE B E . KRBT 503, YATE A8 I R IUH TR
HAFE R FATERGEEL, IR L4 TER B AT EZRF T HAMGERE LT
M, REFIFREFINRE, REAFRELLZWEM, WEERIERA T kX
—E A EEFR, REREFEIAFINRET S HL AL AEEA, 3]
KA, FIENGRIE, pATREF, IBFH5AE (Kollar,2010) o BRIRAIAA ZFAE
FIAFARPHO—ANELARE, RARMFIAFREFE A0, WENREHE, ©
RENFARREOWFR, RREFAREFIGETEANF, AT, AFaids
K H P A8 IR ) B RIAE B AR B A AT R R E A 6%t sk h ek bk —
BRAEZBERIE ENN T HF ) TR T ., e Bk R AT Bk s 2
L EA A,

2. EERME
2.1. FEERRFET R RIER AER 642
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CIMO-logic 3%, T, A FetE RWO@NEFTEKR, A TARMNEBRHZHFET T
ARG FHREMZEROKE, ARZIMER T EGWH . 148 CIMO-logic, &#E
TAMRBREFIINRHRIMER, GARFARS AKX P MEBEREF]. £
AP, CIMO-logic Al T4 F & MEMBAELRKFIHETY, RFRMRALT AR TE
FIMRE, ABRAMALREFEFINERE L,

SIS RER | |
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| [osmmeee|
b emm |
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([ Tmecm | |
bl s |

] NIRRT ] |

EENELD

s, R, FE - EEAE)
Rt =

RERGERE. 173 |:
By

B 1 48 & iR ) a9 R R R RAER

AH R EZ VL “CIMO F487 HRICL TR LTSI AEXRHERIESR, ok
H TR RFIAFRAEFIGERRERFAER, £FFEAEF, 2HIIRR AR A
Bto SM3FRIT EERBRE R, T FTAEL RAE RO 2 R TR AR A
FAH B G EMIRN, REAF S BRI ESE, JIRFIEENFAA
o934, THRBOREGAITHH. AT P, B0FH Foa B0 F AR T AR P 52 3
A, BiLIPMRAEGEL, FATAMEATHF, HRFINM, TURKELS
RO F B, R, BERATACHF]. FAARFATHRERY, #
Mt B T, RIRTTUMEF A F AR S 694miR, o5 A B d LI4F69 -0 FI8T,
HFH R BN TN . FAF R BB T IR A 42, 0. BREN. R
LA, AdmiAH ACTHEgE, OTFAEEXRFIREYT LA A, BRAXKE
1 B e 3 @ SR R 69 B AR R A Ry 5] 2 R . RAT P AR R 69 R RS R
A BRI B E A R T Ko
2.2, RKREZTHEZE6GE T

R E BT T ENE ., Nk BRI R E R A L S AT AR IRAZIR
B QA T7 & RN B AR 33 R E A TR R . 5 3] gy ik 09I & AT SR IR
Entwistle 5 A (2013) #F ] 695 5 77 2 AR & 7] % ASSIST (LBrUik) BEFA AR
HFEN BRI F ) TR ERFEN. % IR E %L T Marton #= Saljo (1976a,1997) X F
53] ik B, FHA4 45 Entwistle #= Ramsden (1982) A% Biggs (1979,1987)
XTFIATFNE AT RREGEM LR — T mm, BRZRATENBESGF
HEARFAEFI) T EGNE, TAQHEREFI ik, RBFIThE. ARFI D&
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EANEE, SHRTMEAEERFES T EGMEEE. FRBINEAERTHFIA
e # b 3 ALALI) B 3t B0 ) 2R HEAT IR 0 T KR IR A B MG iA e Bk KR, T
ZRFENEANPIREITEEGHELE A THE S HITEE, 5% £ 2R Burnett
(1999) 4= h 692t A SOLO M AER M F A MDA N BT 5 . A 508 i FF 309 2
BB T AR EFAGRERER N, NEOQEFEINA O TEINGEEFIHI,
3133 (RARFD) FAWERRE., R ER B EDORE RS, 3T 6 69 F &
% RALL B AR R Z A ABSTIRAL, RS 0B N,
3. A ikt
3.1. FLEME

AFREREHHWE T KFFANHEE T 50 LA ERFTFRN SR, %50 6F4FE%
5] i AR R 0 W 2 iRAE, ReRAHERER, BERIFHEREIRA . F8EK,
REGHAERTIFEMERABELE, 2L, %8Rs A THTREIES,
B EAAR T AR T AREFEFY, TRFLBIF. £FAL, SHEZRFENE
RE, FAMNBHEREFAHEMELED T AP SETRLNITAELXR,
3.2. RAEFE

A TR A EM 2R AR EFILR G LM, BT ORS8RI R
F3)ED. AFRRICEZLI TS (F8), ERGEHRGLHET, FREKRALA
WD EH (FIEB) ARFIFERZMEERFIGNHERTI TS, BRNIFAR
HR%EI e R, SEAEZFE 64, LATHRGN, REE. RALEEA
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Abstract: In biological sciences, abstract concepts have always been the focus and difficulty in the teaching and
learning process, but in many teaching and learning activities in biological sciences, there is a shortage of
appropriate technological tools to assist students in the understanding of abstract concepts. The potential
advantages of mobile tools can circumvent this problem and facilitate pedagogical reforms in the educational
system. Chatbots may be a useful addition to regular teaching activities, given their ease of scaling to large numbers
of people and their great potential. Moreover, the purpose of this study was to evaluate the effectiveness of
instructional support interventions through chatbots in smartphones compared to traditional teaching activity
practices. In addition, this was a pragmatic, multicenter, controlled and randomized trial involving 10 classes in a
secondary school in the Chongqing area. Teachers recruited students aged 18 years or older who attended on-site
counseling and received technology-assisted learning, and randomly assigned them to receive either traditional
instruction (control group [CG]) or an evidence-based chatbot intervention (intervention group [1G]). The
intervention in both groups was based on the 54 principles (i.e., Ask, Advise, Assess, Assist, and Arrange), and a
quiz test was administered by a collaborator after 6 months. In assessing the primary outcome, an intention-to-treat
analysis was used, with a baseline observation forward for missing data and a logistic regression model with robust
estimates.
Keywords: Biology teaching; chatbot; smartphone; artificial intelligence; time-sensitive intervention

1. Research Background

Biology is the most rapidly developing natural discipline in the 20th century, and it is constantly crossing and
penetrating with other disciplines, gradually highlighting the status of the dominant discipline in the study subjects.
For beginners, biology has many concepts and fragmented knowledge, especially many concepts are too abstract
leading to a decrease in the interest of many beginners in learning biology (An et al., 2022). Specifically manifested
as: basic concepts are not clear, ambiguous; abstract concepts are mostly fragmented existence, will not be integrated;
knowledge application ability is poor, unable to learn to use (Borsci, 2022). The reason for this is that although the
biology students are able to better understand and accept the knowledge taught, but because there is an absence of
good aids that available to help them change the status of the present situation.

2. Research Objective

The purpose of this study was to evaluate the effectiveness of learning assistance interventions via chatbots in
smartphones compared to traditional teaching practices. The potential advantages of conversational chatbots supported
by mobile device technology stand out (Araujo, 2018). It possesses effectiveness, accessibility, portability, privacy,
customization, time-sensitive interventions, access to social support, excellent compliance, and great scalability,
effectively circumventing such problems as weak foundation, poor ability, and unsatisfactory grades due to
unanswered doubts encountered by the students during the learning process, and promoting interest and patience in
learning among the beginners of the Biology course (Abdul-Kader & Woods, 2015). Globally, the number of
smartphones in use continues to grow. There are an estimated 520 million cell phone subscribers and 8 billion cell
phone lines worldwide, more than the world's population (with a penetration rate of 102%), and these numbers are
expected to continue to rise (Holmes et al., 2019). Therefore, mobile devices carrying conversational chatbot help
struggling students to change their learning status quo in Biology and develop interest and ability to learn, thus helping
struggling Biology students to improve their subject literacy and complete their transformation.
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3. Research methods

3.1. Trial Design

This was a multicenter, controlled and randomized trial. The study was conducted in 10 beginning classes of the
biology program in the Experimental Middle School of the main city of Chongging (China), with a follow-up period
of 6 months. The study followed the CONSORT (Consolidated Standards of Reporting of Trials) guidelines
(Badrulhisham et al., 2024). The CONSORT-EHEALTH checklist is intended for authors of randomized trials
evaluating web-based and Internet-based applications/interventions, including mobile interventions, electronic games
(incl multiplayer games), social media, certain telehealth applications, and other interactive and/or networked
electronic applications (Hussain et al., 2019). Some of the items (e.g., all subitems under item 5 - description of the
intervention) may also be applicable for other study designs (John et al., 2022).

3.2. Participants

Teachers and students of Chongqing Experimental Secondary School expressed their willingness to participate in
the study.8 educators volunteered to be collaborators, were informed of the objectives, design and methodology of the
study, and received training on fieldwork, data collection and processing, and good practices (Miao et al., 2024). Of
these, 80 students were involved in recruiting participants. Included students had to have never systematically studied
concepts related to biological sciences before the previous month, receive the help of a conversational chatbot in the
following month, have a smartphone on which an informative application could be installed, confirm that they could
be contacted within 6 months after the intervention, and provide informed written consent (Sanchez-Diaz et al., 2018).
Exclusion criteria were students with significant communication difficulties or who clearly indicated that they could
not persevere to the end of the program. Participants were not assessed for computer or Internet illiteracy.

3.3. Recruitment

The target for each collaborator was a 6-month period to recruit at least 3 students by offering all students with
learning difficulties for any reason the opportunity to participate on a continuous basis (Dadkhah et al., 2023). After
checking that enrollees met the inclusion criteria, they were informed about the characteristics of the trial and invited
to participate (Patients who accepted to participate provided informed consent) and read an information document
(Svenningsson & Faraon, 2019).

Data regarding students who refused enrollment were collected (age, gender, and reason for refusal). Participant
data were collected in two phases (Figure 1): baseline (T0) and 6 months (T1). In addition, professionals were
responsible for the follow-up of students in the control group (CG), which was recorded at each follow-up visit.

3.4. Randomization and Blinding

After informed consent was obtained and baseline information was collected, participants were randomly
assigned to the intervention group (IG, chatbot) or CG (usual care) at the baseline visit (T0) by simple randomization
software with no other restrictions (Lin et al., 2023). No other method was used to perform the randomization
assignment order. The software generates a tagline to indicate to professionals which group the participant has been
assigned to and a printable file for IG patients that contains the password to access the chatbot.

Given the nature of the intervention, both participants and professionals were aware of their allocation
arrangements (Chaves & Gerosa, 2021). The experimental design was "double-blind" for group assignment.

3.5. Intervention

Intervention strategies for participants in both groups were based on the 5A principles (i.e., ask, advise, assess,
assist, and arrange) of the U.S. Clinical Practice Guidelines. During the recruitment phase, all participants who met
the inclusion criteria were interviewed face-to-face about their studies and received advice from their teacher about a
communicative chatbot to assist their studies, and the teacher also asked the students about their willingness to
participate. Students who accepted to try technology-assisted learning in the following month and agreed to participate
in the trial were randomly assigned to either the IG or CG group. Students received individual interventions combining
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behavioral and traditional teaching methods and structured answers over several follow-up visits, either online via
chatbot or face-to-face with their assigned teacher.

3.6. Statistical Analysis

All students lost to follow-up were coded for traditional preferences as specified in the previously published
protocol for the intention analysis. Regression models (logistic or linear, as appropriate) were used to analyze the
effect of the intervention on all outcomes, with robust estimates adjusted for subgroup recruitment of students (Kowald
& Bruns, 2020). Missing data were analyzed using the baseline-observation-forward (BOCF) method. The
effectiveness of the intervention on primary outcomes was assessed by between-group differences in biochemical
validation success rates at T1 and TO, reported as proportions and corresponding 95% Cis (Ramesh et al., 2017).

In addition, variables measuring intensity of use were assessed through between-group differences in mean
number of contacts and total interaction time. Subgroup analyses were also conducted based on the intensity of chatbot
use or the intensity of contact between students and teachers (Padvi, 2024). Statistical tests for independent samples
(Student t-test and chi-square test) were used for between-group comparisons at baseline, and repeated-measures
ANOVA for related samples was used to assess within-group differences and changes over time.

4. Research Progress

At present, the biggest bottleneck encountered in the progress of this experimental research is a technical problem.
In other words, the development of the software, the communicative chatbot, is still in the stage of constant negotiation.
The existing similar apps in the market are based on psychotherapeutic diagnosis. Therefore, it is not very suitable for
this experimental design.

5. Arrangement for Follow-up to the Research

The next steps in the schedule include (1) finding or designing a suitable chatbot, (2) finalizing with the schools
where the data will be collected, (3) providing professional and systematic training to the participating teachers, and
(4) completing the recruitment of participants.
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production
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Abstract: In today's media-saturated society, young people spend a significant amount of time immersed in various
forms of media, which greatly impacts their values and social behaviors. As a result, possessing media literacy skills
has become essential for young people to navigate and engage with an ever-changing society. This has prompted a
paradigm shift in media education, with a focus on the interplay between media education and the utilization of new
technologies, garnering global attention from educators. The aim of this research is to investigate how college students
develop media literacy skills through the process of authorship within Spherical video-based virtual reality (SVVR)
production. The study findings will enrich the current understanding of VR applications in media education,
specifically emphasizing the effectiveness of SVVR interventions in enhancing digital media competencies among
college students.

Keywords: SVVR, media literacy, higher education

1. Introduction

Ito et al. (2009) emphasize that in the digital age, young people are acquiring the social and technological skills
necessary for active participation in contemporary society through their engagement in online activities driven by
friendships and personal interests. Similarly, Lankshear and Knobel (2010) have identified a paradigm shift in the
learning culture of adolescents, characterized by a hands-on approach to learning through the creation of texts using
digital media. This phenomenon has resulted in today's adolescents assuming dual roles as consumers and producers
of their own media texts. They further argue that the traditional boundaries between individuals who consume and
produce texts have become increasingly blurred and propose a new role, producer, which encompasses individuals
actively utilizing available resources in their literacy practices to generate and disseminate new resources within their
network. The pedagogical approach of learning by doing has become the predominant method of engagement for
young individuals when they interact with digital media (Lankshear & Knobel, 2003).

In the dynamic realm of contemporary media, immersive media technologies, primarily represented by virtual
reality (VR), have gained significant influence as they endeavor to create mediated experiences that closely resemble
the authenticity of real life (Kalyanaraman & Bailenson, 2019). Spherical video-based virtual reality (SVVR), a subset
of immersive VR (Jong, 2022), is also known as spherical video, panoramic video, 360-degree video (360° video),
or omnidirectional video in the literature (Li et al., 2023). 360-degree video technology is a method of capturing the
real environment with special cameras that can record the entire surrounding scene either from a static position or
from a dynamic movement (Ranieri et al., 2022; Rosendahl & Wagner, 2023). SVVR can be conveniently utilized
with a mobile phone and inexpensive cardboard goggles (Jong, 2022). In other words. SVVR has the advantages of
being cheap and user-friendly. It is suitable for teachers who may not be "tech-savvy" but want to offer immersive
learning experiences with technological support for their students during teaching (Chien et al., 2020; Jong et al.,
2020). The integration of SVVR in education has been extensive, demonstrating positive outcomes for student learning
(e.g. Chen et al., 2024; Wu et al., 2023; Yang et al., 2022). However, there is a scarcity of research examining how
media literacy is impacted by the interaction or production of SVVR. Mikelli and Dawkins (2020) conducted a
qualitative pilot study to examine the utilization of SVVR in the context of critical media literacy. The study involved
young individuals from disadvantaged backgrounds who were engaged in the production of immersive films. The
research yielded empirical evidence that highlighted the potential impact of SVVR in critical media literacy settings,
aligning with the principles of media education. Moreover, this approach facilitated the development of youth agency,
fostering the formation of self-identities and self-expression. The process of creating and sharing media content was
found to enhance the confidence and skills of the young participants. The immersive nature of SVVR provided a
unique opportunity to explore and represent the concepts of space and place, which mirror the dynamic and fluid
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nature of identity. In other words, SVVR, as a powerful tool, enables participants to become experts in articulating
their own experiences and offering profound insights through the creation and pursuit of new ideas, while also being
recognized by youth workers for its potential to promote empathy and facilitate a deeper understanding of diverse
perspectives. However, their research is only a pilot study and therefore lacks a sufficient sample size.

This study aims to explore the construction of media literacy through authorship and perceptions of college
students through SVVR production. The findings from this study will contribute to the existing body of knowledge
on VR in media education, specifically highlighting the efficacy of SVVR lessons for college students in the digital
media field. The research question is as followed:

Are there any changes of students’ perceptions on authorship through SVVR production?

2. Related Work

2.1 Definition of media literacy

Different organizations and scholars have provided their own definitions of media literacy, reflecting various
perspectives and understandings of the concept. For example, The National Association for Media Literacy Education
in USA (NAMLE) provides the comprehensive definitions: Media refers to “all electronic or digital means and print
or artistic visuals used to transmit messages. Literacy is the ability to encode and decode symbols and to synthesize
and analyze messages. Media literacy is the ability to encode and decode the symbols transmitted via media and
synthesize, analyze and produce mediated messages”. The Association for Media Literacy in Canada (AML) defines
media literacy is “the knowledge and skills necessary to understand and use the codes and conventions of a wide
variety of media forms and genres appropriately, healthily, effectively and ethically. Media literacy also aims to
provide people with the ability to create and distribute their own media products”. The Office of Communications in
UK (Ofcom) defines media literacy as “the ability to use, understand and create media and communications in a variety
of contexts”. In other words, media literacy involves interacting with textual, auditory, visual, video, and social media
to comprehend various forms of information, ultimately leading to the development of a distinct skill set in locating,
manipulating, and utilizing such information (Chetty et al., 2018). Potter (2022, p.23) defines that media literacy is “a
set of perspectives that we actively use to expose ourselves to the mass media to process and interpret the meaning of
the messages we encounter”. These definitions underscore the definitions of media literacy in terms of analyzing and
possessing mediated messages, media production skills, and also highlighting the active engagement of individuals in
this process.

Therefore, media literacy in this paper is defined as the competencies needed to decode and encode media symbols,
critically analyze and synthesize mediated messages, and ethically produce and distribute media content across various
contexts, fostering active engagement in media production. To sum up, media literacy focuses on fostering an informed
and discerning comprehension of the mass media, including their techniques and the consequential effects of these
techniques. It is an educational endeavor that seeks to enhance students' understanding and appreciation of the
functioning, meaning production, organization, and reality construction of media. Besides, media literacy aims to
equip students with the skills to produce media content (Duncan, 2006).

2.2 Impact of media production on media literacy

The impact of media production on media literacy has drawn significant attention and discussion among scholars.
Between the 1980s and the mid-1990s, creative media production was largely overlooked in media literacy (Kafai &
Peppler, 2011). This disregard can be partly attributed to the prioritization of production skills in vocational media
courses, which led to a greater emphasis on critical comprehension of new media rather than exploring its expressive
and creative potential (Buckingham, 2003). After that, there has been a significant shift in perspective as educators
and researchers have come to recognize the significance of production in new media education (Kafai et al., 2019;
McDougall & Potamitis, 2010). This shift is driven by various factors, including changing perspectives on the
relationship between production and analysis and the increased accessibility and affordability of digital authoring tools
(Burn & Durran, 2007). Contemporary technology is characterized by its digital, interactive, hyper-textual, virtual,
networked, and simulated nature, collectively referred to as digital media (Lister et al., 2009). What distinguishes
digital media is not only the shift in physical properties from analog to digital, but more importantly, the transformative
impact this shift has on social practices (Tan & Kim, 2015). With the continuous advancement of technology, digital
media has become increasingly prevalent and popular, giving rise to the concept of digital literacy. Simultaneously,
digital production platforms have become more accessible and user-friendly, enabling media production to transition
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from being solely the domain of professionals to something that ordinary individuals can easily engage in. AML claims
that although digital literacy refers specifically to “the critical use and consumption of digitally-created and distributed
media (e.g., internet, smartphones, social media and video games), it falls under the umbrella of media literacy, and
media literacy helps to understand and appreciate it”. Digital literacy, in a broader context, encompasses a cognitive
approach and can be considered complementary to media education, and even synonymous with media literacy (Varis,
2010). Digital literacy, as a form of media literacy, aims to develop both critical understanding and active participation
in media. The goal of digital and media literacy is to cultivate individuals' ability to critically analyze and creatively
express themselves. Scholars argue that production is crucial for media literacy as it grants students a deeper
understanding of the constructed nature of media, enhancing their ability to analyze media more effectively (Bennett
etal., 2020; Buckingham, 2007; Dezuanni, 2021; Potter, 2022). Moreover, production facilitates the social and cultural
participation of young individuals within digital environments (Hoechsmann & Poyntz, 2012; Ito, 2010; Poyntz &
Hoechsmann, 2011).

3. Method

This experiment will employ a quasi-experimental design and focus on selecting college students as target
participants. The decision to target college students aligns with the findings of Luo et al. (2021), who reviewed VR
research in education and found that VR is predominantly utilized in higher education settings. Using SVVR lessons
necessitates higher levels of learner autonomy and self-regulatory skills, more commonly found in higher education
contexts than in secondary or primary education (Bembenutty, 2011). The experiment is expected to last approximately
two weeks. During the first week, participants will receive guidance from researchers on learning the filming
techniques for SVVR materials and training on the use of SVVR production platforms. In the following week,
participants will commence shooting their own SVVR content and create SVVR materials (3-5 minute) in the
laboratory. They will also be asked to complete relevant questionnaires and participate in interviews.

4. Future Work

Authorship in the digital realm is marked by a contemporary culture to explore the possibilities offered by
available technology, enabling individuals to create new works, share them, and remix existing works in ways that
may significantly deviate from the original sources, due to the ability to manipulate and combine diverse forms of
original content (Ng, 2009). Data collection for this research will involve questionnaires and semi-structured
individual interviews to gather primary data. This study aims to explore the construction of media literacy through
identity, engagement, digital media literacy skills through SVVR production. Besides, semi-structured individual
interviews will explore the participants' perceptions, experiences, and challenges during SVVR production. NVivo 12,
a qualitative data analysis software, will be employed to analyze the collected data. Thematic analysis will be the
chosen analytical approach, which involves identifying and organizing patterns, themes, and categories within the
data. This analysis will help to uncover commonalities in the students' conceptions and experiences, providing a
comprehensive understanding of the impact of SVVR-based learning.
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New Takes on Developing Language Learning and Intercultural Competence
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Abstract: This paper is the ideas and plans for a doctoral dissertation. Since AI+X is a trend and significant content
in China s education development strategy, the Telecollaboration system aims to involve Al (Generative Al) in this
current research. This Telecollaboration system supported by Generative Al is intended to facilitate language skills
(writing and speaking) distantly and intercultural competence in its learning sequences. However, despite its great
potential, this direction was hardly investigated in the previous study in this direction. Since few studies have explored
the telecollaboration system between Chinese and Indonesian participants in earlier studies, this 14-week experiment
tries to fill the gap by investigating 40 undergraduate students from Indonesia and 40 undergraduate students from
China. The data will be collected through pre- and post-questionnaires, interviews, reflective reports, and evaluations.
This study may contribute to enhancing students’writing skills, speaking skills, and intercultural competence.
Keywords: telecollaboration, Generative Al, writing skills, speaking skills, intercultural competence

1. Introduction

Online intercultural exchange has become crucial (Sevilla-Pavon, 2018) since many people speaking different
languages, representing various cultures, and residing in different countries are becoming “closer” to each other with
the help of information technologies (Ozdemir, 2017). In the previous studies, language skills and intercultural
competence were separately developed. For example, telecollaboration activity only develops writing skills (Ku, 2018;
Rokhmah, 2018;), speaking skills (Liu & Yang, 2023; Taskiran, 2020), and intercultural competence (Schenker, 2012;
Shadiev et al., 2023). O’Dowd (2012) suggested applying online communication tools to bring together classes of
language learners in geographically distant locations to develop their foreign language skills and intercultural
competence through collaborative tasks and project work. Distance exchange projects, also called telecollaboration
(Belz, 2002), have been motivated by various purposes, including language skills (writing and oral) and intercultural
competence (Ware & Hellmich, 2014; Lee, 2020). Through writing, speaking, and interacting with different people
from different cultures, learners can engage in language learning and intercultural competence (Shadiev et al., 2020;
Shadiev et al., 2021; Shadiev et al., 2023).

Since AI+X is a trend and significant content in China’s education development strategy, the telecollaboration
system aims to involve Al (Generative Al) in this current research. Generative Al (GenAl) is a group of machine
learning algorithms designed to generate new data samples that mimic existing datasets (Chan & Hu, 2023). GenAl
models use advanced algorithms to learn patterns and develop new content such as text, images, sounds, videos, and
code. Some examples of GenAl tools include ChatGPT, Earnie BOT, Bard, Stable Diffusion, and Dall-E. In this study,
we employed ChatGPT (Generative Pre-trained Transformer), the cutting-edge language model developed by OpenAl,
which is one of the most exciting advancements in the field of Al that is free to access (OpenAl, 2023). ChatGPT has
caught the attention of teaching-learning (Kohnke et al., 2023). Warschauer et al. (2023) identified that ChatGPT
promotes comprehensive writing assistance through content development, corpus search, text modification, feedback
and questions, response to questions, sentence generation, vocabulary and sentence support, vocabulary or grammar
support, and paraphrasing or summary. These features are proposed to develop writing skills by process writing in a
telecollaboration project. ChatGPT can be a virtual teaching assistant that gives students immediate feedback (Javaid
et al., 2023) and assessment (Zirar, 2023) that can be used as a conversation tool to answer non-understanding words
or sentences that cause communication breakdown during interactive oral presentations. These features are proposed
to develop speaking skills by negotiating meaning in a telecollaboration project. Finally, GenAl can support revising
and editing, such as paraphrasing the reflective report, to ensure they produce immersive and high-quality writing
products of reflective reports before sharing them with their peers. These features are proposed to develop intercultural
competence in a telecollaboration project.

We design online intercultural exchange among Indonesian and Chinese college students. This learning sequence
includes creating (writing), sharing and discussing (speaking), and reflecting (intercultural competence) on the
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intercultural content supported by Gen Al in the telecollaboration project. In the current study, the social
constructivism theory explains the writing process to develop writing skills by engaging in the learning and knowledge
construction process through independent and collaborative learning activities. The interaction hypothesis (Long &
Robinson, 1998) is developed through face-to-face communication and interaction where a particular type of
interaction, namely negotiation of meaning (NoM), the interaction is modified between or among conversational
partners to help overcome communication breakdowns (Long, 1983; Long & Porter, 1985; Porters, 1986; Nakahama
et al., 2001) to develop speaking skills through feedback and assessment through oral presentation in sharing and
discussion activity. Cultural convergence theory (Gudykunst et al., 1988; Kincaid, 1979) means two or more
participants reach a mutual understanding of culture and the world culture they live in through communication and
information exchange to develop their intercultural competence where the participants produce reflective reports from
the activities.

Telecollaboration offers a worthwhile opportunity to create digital environments for language learners to
communicate with people from diverse backgrounds (Cift¢ci & Savas, 2018). In foreign language education,
‘telecollaboration’ refers to applying online communication tools to bring together classes of language learners
in geographically distant locations to develop their foreign language skills and intercultural competence through
collaborative tasks and project work (O’Dowd, 2012). Taskiran (2020) suggested combining multiple technologies
to develop foreign language skills and intercultural competence. In this study, we develop a telecollaboration system
supported by GenAl to promote writing (online forum + GenAl), speaking (video conferencing + GenAl), and
intercultural competence (online forum + GenAl).

2. Research Objectives

We aim to propose our own model after completing this pilot study. This pilot study seeks to address this
significant gap by embarking on a more focused examination of the GenAl support telecollaboration project,
particularly emphasizing writing skills, speaking skills, and intercultural competence. To address these research
objectives, the following research questions were formulated:

1. To what extent does a telecollaborative project supported by GenAl technology contribute to developing

participants’ writing skills compared to non-GenAl instruction?

2. To what extent does a telecollaborative project supported by GenAl technology contribute to developing

participants’ speaking skills compared to non-GenAl instruction?

3. To what extent does a telecollaborative project supported by GenAl technology contribute to developing

participants’ intercultural competence compared to non-GenAl instruction?

4. What are the participants’ perceptions toward the impact of GenAl on their language skills and intercultural

competence?

3. Research Methods

3.1. Research Design

This research adopts a quasi-experimental design involving the participants of 80 undergraduate students from
China and Indonesia. This study will be divided into two phases. The first phase will involve 20 Chinese students and
20 Indonesian students. They will be randomly and equally assigned to two groups: the control group and the
experiment group. The research approach involves collecting, analyzing, and integrating both qualitative and
quantitative data within two phases of studies. The data were collected through pre-and post-assessments, interviews,
and reflective reports.

3.2. Participants

This study involved the participants of 80 undergraduate students. The Indonesian participants (40 participants)
are from one university in Lampung province, Indonesia. All the Chinese participants (40 participants) are from
Nanjing Normal University. All participants were between 18-25 years old and voluntarily joined our online
intercultural exchange program. In this study, the Indonesian and Chinese participants were undergraduate students,
and all were native speakers of Indonesian and Chinese language. Their English proficiency has reached an
intermediate level. They have mastered certain vocabulary, grammar, and conversation and can carry out basic
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dialogue in conversation. After some preparation, they also could carry out complex interactions. All students have
experience using GenAl for at least one year to ensure no technical issues while utilizing GenAl in learning activities.

3.3. Research Procedure

The study was conducted to examine the effectiveness of GenAl-assisted writing activity, oral language activity,
and intercultural learning activity, and it was granted ethical approval by the Ethics Committee of both universities
where the research was conducted. Following this, the course instructors clearly explained the study’s purpose and
data confidentiality to participants to obtain their consent. The experiment procedure will last for 14 weeks tentatively
(refer to Figure 1):

In the first week, all participants were required to complete all pre-questionnaires (writing skills, speaking skills,
and intercultural competence).

In the second to fifth week, the participants will complete a one-hour learning task that requires four times each
week. These tasks include preparing (one week), drafting (one week), revising (one week), and editing (one week).
According to the topic, all participants are required to write the cultural topics scripts. Researchers and instructors
give guideline books and learning task forms that participants need to follow and conduct. The experimental group
will write the script assisted by GenAl in each step (preparing, drafting, revising, and editing) and transfer the product
to Ms. Word. For the control group, they will write manually, assisted by the teacher.

In the sixth week, after finishing the writing task, all participants are required to fill out the post-questionnaires
(writing skills and technology acceptance model (TAM) questionnaires)) and evaluation. The teacher will conduct an
evaluation to determine the participants' writing development level.

In the seventh to tenth week, the participants will complete a one-hour presentation task each week. For the
experiment group, the learning activities include an initial presentation (one week), feedback and assessment from
peers, GenAl as assisted-teaching to experience the NoM model (2 weeks), and a final presentation (one week). For
the control group, the learning activities include an initial presentation (one week), feedback and assessment from
peers and a teacher to experience the NoM model (2 weeks), and a final presentation (one week). The presentation
materials are the scripts they have created for the writing task. Researchers and instructors give guideline books and
learning task forms that participants need to follow and conduct.

In the eleventh week, after finishing the speaking task, all participants are required to fill out the post-
questionnaires (writing skills and TAM questionnaires) and evaluation. The teacher will conduct an evaluation to
determine the participants' speaking development level.

In the twelfth to thirteenth weeks, students have two weeks to complete their reflective report about what they
have experienced and reflect on it by describing the eight-point reflective report form. Researchers and instructors
give guideline books and learning task forms that participants need to follow and conduct. The experiment students
first manually write the reflective report, and then they revise and edit it using GenAl. Then, they share their reflective
report with their peers. The control group manually writes and shares the result with their partner.

In the fourteenth week, after finishing the speaking task, all participants are required to fill out the post-
questionnaires (intercultural competence and TAM questionnaires) and interviews.

Both qualitative and quantitative methods will be employed for the data analysis. The results of the
questionnaires will be quantitively analyzed using SPSS. Descriptively, the mean, standard deviation, frequency, and
percentage will of the questionnaires will be analyzed. Inferentially, the pair-sample t-test will be conducted to analyze
the possible differences between the experimental and the control group in their scores in the questionnaires. The
interview transcripts and the reflective reports will be qualitatively analyzed through an open coding system. The
evaluation forms were used to classify the level of language learning students reached.
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Weeks Activity Experimental group (GenAl-assisted) Control group (traditional)
1 Pre-questionnaires 1. Writing skills (60 items) 1. Writing skills (60 items)
2. Speaking skills (38 items) 2. Speaking skills (38 items)
3. Intercultural competence (45 items) 3. Intercultural competence (45 items
4 ‘Writing task (preparing, drafting, 1. Cultural-technological script 1. Cultural-technological script
revising, editing) 2. Use GenAl in writing, 2. Non-GenAl-assisted
3. Transform the product of GenAl prompts 3. Writing in Ms. Word
to Ms. Word
1 Post-questionnaires on writing skills, 1. Writing skills (60 items) 1. Writing skills (60 items)
Technology acceptance model (TAM) 2. TAM questionnaires (29 items) 2. TAM questionnaires (29 items)
questionnaires, interviews, and 3. Interviews (58 open-ended questions) 3. Interviews (58 open-ended questions)
evaluation 4. Evaluation (10 criteria) 4. Evaluation (10 criteria)
4 Speaking task (content, structure, 1. Initial presentation 1. Initial presentation
delivery manners, and interaction) 2. Feedback from peers and GenAl 2. Feedback from peers and teachers
3. Final presentation 3. Final presentation
1 Post-questionnaires on speaking skills, 1. Speaking skills (38 items) 1. Speaking skills (38 items)
Technology acceptance model (TAM) 2. TAM questionnaires (25 items) 2. TAM questionnaires (25 items)
questionnaires, interviews, and 3. Interviews (36 semi-structured interviews) | 3. Interviews (36 semi-structured interviews)
evaluation 4. Evaluation (10 criteria) 4. Evaluation (10 criteria)
2 Intercultural competence task 1. Manually write a reflective report 1. Manually write a reflective report
2. Revising and editing assisted by GenAl 2. Revising and editing assisted by teacher
3. Sharing the final report with the partner 3. Sharing the final report with the partner
1 Post-questionnaires on speaking skills, 1. Intercultural competence (45 items) 1. Intercultural competence (45 items)
Technology acceptance model (TAM) 2. TAM questionnaires (25 items) 2. TAM questionnaires (25 items)
questionnaires, interviews, and reflective | 3. Interviews (29 semi-structured interviews) | 3. Interviews (29 semi-structured interviews)
report 4. Reflective report (8 reflective points) 4. Reflective report (8 reflective points)

Figure 1. Research procedure

3.4. Potential Limitation

The potential limitation of this current study is in ensuring reliability and validity. All participants will score
each item on the questionnaire using a five-point Likert scale anchored to the endpoints “strongly disagree” (1) and
“strongly agree” (5). I then checked for the internal consistency of each questionnaire using Cronbach’s alpha value.
For the interviews, the questions were reviewed for clarity and language by a panel of three experts, comprising one
language educator and two specialists in education, to ensure the necessary amendments or not.

4. Current Research Phase and Next Steps

This study tries to develop a telecollaboration project supported by GenAl to develop students’ writing skills,
speaking skills, and intercultural competence. The qualitative and quantitative findings will be discussed and provided
after we complete all the studies. This research is currently in its initial stage. The researcher has completed the four
main parts of this research, including the literature review, the conceptual framework, the model of the
telecollaboration system, and the instrument of the experiment. This research started by completing the recruitment
process for the experiment group from the Indonesian students’ side and the recruitment process for Chinese students.
The upcoming steps in this study include the preparation step, which involves pre-training students about our research
program and training on utilizing the tools. The next step is to start the 14 weeks of the experiment with the experiment
group, as well as to collect and analyze data. We then continued the subsequent research on the 14 weeks of activity
with the control group, data collection, and analysis. We found no significant problem related to issues on GenAl and
student engagement level.

5. Issues that need further discussion in the forum

We are broadly open to any comments and suggestions to improve our research design, specifically whether this
design is proper to become a doctorate student dissertation. Thank you.
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Development and Application of Automatic Analysis System for Classroom Textual

Language Behavior
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A A%, IR 100 TIRE A 30000 & 3R F LA iR iE T AT AARESRKFER, FHARITH, Bk, =%
BERBEBEEFETITNIFNARRZ, MG, BROLEWPLELEREIHITHTAHI2ANAAGETITH LY

A, BB RERBERABEALER, FAE AR R, FARGE AT EHTHFTALTHT

B, MRXEA, ERNAERSGREEIITHEE, mANRALIHMOHFIETITN., FLHBEFLES
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Abstract: From the perspective of machine learning and grounded in classroom language behavior analysis theory,
this study developed an automated classroom text language behavior analysis system. Utilizing around 30,000
sentences from 100 classroom sessions, a standard score norm for language behavior was established. The
evaluation system proposed examines three dimensions: behavior, speech rate, and parts of speech. Subsequently,
four middle school information technology student teachers were selected for a two-month quantitative analysis of
their language behavior. By comparing with high-quality classrooms, the characteristics and differences were
identified. The discussion extends to whether there has been an improvement in teaching behavior based on the
application of the evaluation system and student achievements. Results show that the system not only enhances the
efficiency of classroom analysis but also positively impacts the improvement of student teachers' language behavior,
professional skills, and students' academic levels. It indicates that the developed system could facilitate a quicker
transition for teachers during their novice stages.

Keywords: Machine Learning; Interactive Analysis; Interactive Analysis System; Teacher Professional Growth
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