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An Action Research on Building TPACK for Secondary School

English Teachers Based on Online Instructional Design
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Abstract: This paper adopts a collaborative action research approach to investigate a novice middle school English
teacher's TPACK construction pathway that takes the online instructional design as the entry point. After three rounds of
in-depth observation and data analysis, this paper proposes that teachers can build their own TPACK by grasping the
learning situation and preparing online teaching resources before class; using the platform software to improve
conventional teaching methods to enhance regulation and teacher-student interaction and monitor students' learning
dynamics during class; and strengthening evaluation and urging students to increase their learning engagement after
class. In addition, the professional community established through collaborative action facilitates the continuous
development of TPACK for teachers.

Keywords: Action Research, Online Instructional Design, Technological Pedagogical Content Knowledge, TPACK
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Developing Experiential Virtual Teaching and Learning Materials:

Video-Based Learning in Leadership Education

Daniel T.L. SHEKY", Xiang LI%, Tingyin WONG?, Lu YU!
!Department of Applied Social Sciences, The Hong Kong Polytechnic University, Hong Kong
daniel.shek@polyu.edu.hk, xann.li@polyu.edu.hk, tingyin.wong@polyu.edu.hk, lu.yu@polyu.edu.hk

Abstract: Videos are important virtual teaching and learning tools, particularly under the pandemic when synchronous
and asynchronous online learning as well as blended learning commonly take place. With the support of the University
Grants Committee, we have developed videos in a subject entitled “Tomorrow’s Leaders” which are taken by 2,000+
students each year. Experienced teachers developed 15 animated videos on theories and 9 scenario-based videos based
on real-life issues. We have developed the videos with reference to the positive youth development constructs, including
self-awareness and self-management, psychosocial competence, resilience, moral competence, life meaning, law-abiding
leadership, cultural competence, communication skills, and ability to resolve conflicts. To date, we have conducted three
evaluation studies on students’ perceptions of the videos. First, we conducted subjective outcome evaluation on 900+
students in Semester 2 of 2021/22 academic year using two client satisfaction scales, one for the animated videos and the
other one for the scenario-based videos. Results showed that these measures possessed good psychometric properties,
including support for their factorial validity using confirmatory factor analysis. Besides, students generally showed
positive perceptions of the videos developed. In the second study, we are collecting student feedback in Semester 1 of
2022/23 academic year again. Similarly, findings showed that students had positive views of the videos. Finally, we
conducted a qualitative study via focus group interviews with 48 students. Results showed that the students perceived the

animated videos and the scenario-based videos to be helpful for their study.

Keywords: Confirmatory Factor Analysis, Focus Group Evaluation, Leadership Education, Subjective Outcome

Evaluation, Video-based Teaching and Learning,

1. Introduction

1.1 Videos in Virtual Teaching and Learning

In the early days of the COVD-19 pandemic, school lockdown was common. Hence, online teaching and learning
played an important role. Online teaching offers synchronous (e.g. the delivery of lectures through video conferencing
platforms) and asynchronous (e.g. pre-recorded lecture videos) learning environments through the use of electronic device
and internet (Zhu & Liu, 2020). While some studies argued that online learning was well-accepted by students because it
was flexible and time-saving (Hasan & Khan, 2020), other studies suggested students in developing countries faced
various technical and financial issues (Adnan & Anwar, 2020).

Studies on online teaching under the pandemic suggested that educational videos are important tools. Educational
videos could be combined with different teaching and learning activities to meet diverse learning objectives. For example,
in dental schools, VVan Doren et al. (2021) asserted the importance of providing different kinds of educational videos (e.g.,
dental procedure videos) when students learned remotely during the pandemic. Another study revealed that video-based
online labs, including pre-recorded online videos, PowerPoint slides, readings, and face-to-face practical tutorials, could

be effectively used in teaching a college-level data science course (Doudesis & Manataki, 2022).
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Besides, scholars have discussed how videos could be combined with flipped learning approach in higher education
courses to enhance students’ motivation and learning outcomes. Flipped classroom setting requires students to self-study
specific course content before attending lectures, so that other teaching and learning activities could be implemented
during lesson time. There are studies showing that the combination of flipped learning and animated videos promoted
student academic performance, learning satisfaction and enthusiasm, and self-learning and problem-solving abilities
(Wikandri et al., 2021; Wu et al., 2022).

1.2. Videos in Leadership Education

Leadership qualities are important for university students because they are leaders of tomorrow. To uphold this belief,
students at The Hong Kong Polytechnic University are required to fulfill the Leadership and Intrapersonal Development
(LIPD) graduation requirement by taking a 3-credit course. We have developed and implemented a subject entitled
“Tomorrow’s Leaders” which is offered to more than 2,000 students annually. Many evaluation studies suggested that
the subject was able to promote leadership qualities and well-being among students. The subject also received the Silver
Award (Ethical Leadership) and Gold Award (Nurturing Student Well-Being and Purpose) in the QS Reimagine
Education Awards in 2017 and 2021, respectively, and the UGC Teaching Award (Team Award) in 2018.

In contrast to traditional lecture format inherent in other courses, “Tomorrow’s Leaders” emphasizes experiential
learning, reflective learning, and collaborative learning. Besides, high quality teacher-student and student-student
interactions are strongly promoted via in-class activities, such as group sharing, group discussion, group projects, games,
debates, and simulation exercises. Obviously, with reference to the constraints as well as the flexibilities of virtual
teaching and learning, there was a strong need to develop relevant pedagogies, teaching and learning activities and
materials when the leadership subject was conducted online. This need was particularly strong under the pandemic when
teachers were forced to deliver online or hybrid teaching.

2. Animated Videos and Scenario-Based Videos in “Tomorrow’s Leaders”

With the financial support of the University Grants Committee, we have implemented a research project to develop
experiential learning materials on leadership development under virtual teaching and learning. Besides, we planned to
evaluate students’ perceptions of the quality and implementation of the developed materials and the impacts of the
developed pedagogies and related programs on both students and teachers.

First, the “Tomorrow’s Leaders” subject was developed based on the positive youth development (PYD) approach.
The PYD approach is based on the premise that smooth childhood-to-adulthood progression requires the development of
cognitive, emotional and social competences. It also constitutes developmental assets in the prevention of adolescent
problem behaviors. 15 PYD constructs were identified in a review of PYD programs in the United States (Catalano et al.,
2004). In addition, Benson et al. (1999) proposed the developmental assets concept, which refers to the positive effects
of external and internal assets to young people’s healthy development. Using a self-report scale on developmental assets,
Scales et al. (2000)’s study found that adolescents’ developmental assets significantly contributed to the prediction of
their thriving behaviors. Based on these PYD studies, the “Tomorrow’s Leaders” subject was developed to foster
university students’ intra- and interpersonal competences and holistic development (Shek, 2012). With reference to the
changing requirement for success in the 21% century, seven intra- and four interpersonal competences were chosen as the
topics in this subject (e.g., critical thinking, moral competence, resilience, social-emotional competence, conflict
resolution, and self-leadership) (Dede, 2010; Yu et al., 2022). The 15 animated videos and the 9 scenario-based videos
were developed in this project to facilitate the teaching of this subject.

Second, in terms of the design features of the videos, this project has produced both the animated videos and the
scenario-based videos. The animated videos cover the main theories taught in this subject, and the scenario-based videos

illustrate cases for students to analyze and discuss based on the theories or their life experiences. The production of these
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videos utilized both 2-dimensional animation technology and video-filming skills. The animation technology was mainly

used in the animated videos to explain theories. For video-filming, we employed university students to demonstrate and

film the stories in the scenario-based videos (i.e., role-play videos). Because of the variety of effects that animation

technology could provide, some cases in the scenario-based videos were also illustrated with animation. The details of

the 15 animated videos are as follows:

1.

10.

11.

12.

13.

14.

15.

Self-understanding and self-management: This video covers concepts and theories of self-leadership, including
self-understanding and self-management.

Cognitive competence: This video introduces the concepts and examples related to misinformation,
disinformation and propaganda.

Social-emotional competence: This video explains the definitions of social-emotional competence and the four-
dimensional framework of social-emotional competence.

Social-emotional competence: This video covers the concept of egocentrism and related behaviors.

Resilience: This video introduces definitions of resilience and the concepts of internal and external resilient
qualities (i.e., protective factors that guard ones against adversities).

Resilience: This video covers Richardson’s Resiliency Model and the process of resilience development.

Moral development: This video presents the moral dilemma (i.e., Heinz’s dilemma) with reference to the
Kohlberg’s Theory of Moral Development.

Moral development: This video is about the phenomenon of hiring ghostwriters among university students. The
definitions of ghostwriting and contract cheating and related examples are presented.

Spirituality: This video introduces the Spiritual Leadership Model and its components. It also explains why
spiritual development is the fundamental need of both leaders and followers.

Law abidance leadership: This video introduces the basic concepts and theories related to law-abiding leadership
and socially responsible leadership.

Law abidance leadership: The video highlights the importance of law-abiding leadership from the individual and
organizational perspectives.

Cultural competence: The video introduces definitions and models of cultural competence and the importance
of cultural competence to leaders nowadays.

Effective communication: We introduce the six steps in the REPAIR strategies for resolving interpersonal
conflicts in this video.

Team building: In this video, we highlight the five conflict-handling modes in the Thomas-Kilmann Model of
Conflict Management.

Team building: This video introduces the four steps to reach a win-win situation in the Conflict Resolution Model

as well as the four typical win-win solutions.

The details of the 9 scenario-based videos are as follows:

1.

Self-leadership: The video presents a conflict between two good friends over their lifestyle choices. Students are
invited to analyze the case and share their experience.

Cognitive competence: The video presents two distinct views towards the MMR vaccine, with contrasting
arguments expressed by scientists.

Social-emotional competence: The role-play video uses storytelling technique to present a conflict between a
mother and a daughter over the choice of television program at home.

Resilience: The video uses storytelling technique to describe the challenges faced by Eric Ma, who suffers from
a rare disease that affects his normal functioning and appearance.

Spirituality: In the video, three students with different experiences of betrayal and forgiveness are interviewed.

The three students discuss their experiences in forgiving others.
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6. Cultural competence: This video is based on an interview with an ethnic minority family in Hong Kong who

share the difficulties faced by their family in Hong Kong.

7. Effective communication: The role-play video presents a case about resolving conflict with peers with reference

to face-enhancing strategy and face-detracting strategy.

8. Team building: This role-play video presents problems in a dysfunctional team where students work separately

and have not agreed on a work distribution plan.

9. Team building: This role-play video presents problems in a dysfunctional team. A group of students is working

on a group project but there is a free rider in the team.

Third, since the launch of the “Tomorrow’s Leaders” subject in 2012/13 academic year, both qualitative and
quantitative evaluation strategies have been employed to evaluate the teaching and learning effectiveness of the subject.
Subjective outcome evaluation through the client satisfaction approach was one of quantitative evaluation strategies we
have applied to measure students’ perceived effectiveness of and their satisfaction with the “Tomorrow’s Leaders” subject
(Yuetal., 2022). Client satisfaction approach has been used in the field of education and social work to measure service
recipients’ self-perceived need satisfaction after an intervention (Brestan et al., 1999). The study by Shek (2010) also
found that subjective outcome evaluation could reflect objective outcomes. Additionally, focus group studies have been
conducted to evaluate the “Tomorrow’s Leaders” subject, with the emphasis on examining teachers’ and students’
subjective experience in teaching or learning in this subject (Shek et al., 2014; Shek et al., 2017). Timen-Akyildiz and
Ahmed (2021) stressed that focus group discussion could create positive interactions among participants and generate
high quality data. It is effective for examining a particular issue in which a group of participants have experienced together.
Therefore, to evaluate the educational effectiveness of the 24 videos, subjective outcome evaluation and focus group
studies were implemented in this project.

3. Evaluation Methods

We adopted a mixed-method evaluation design to evaluate the quality of the developed materials based on views of
students and teachers. Primarily, we used subjective outcome evaluation (via the client satisfaction approach) to assess
students’ perceived quality of the designed teaching materials and effectiveness of the new unit on their learning. For the
15 animated videos, we developed a 12-item measure assessing views of the students, such as whether the videos were
interesting, well-designed, and easy to understand, and whether the teachers used them effectively. For the 9 scenario-
based videos, we developed a 14-item measure to understand perceptions of the students, including whether the videos
could increase student engagement, student-student interaction, and teacher-student interaction. Besides, we conducted
focus group interviews with the students to understand their learning experience. Finally, we conducted qualitative
evaluation based on teachers’ focus group interviews to evaluate their experiences in using the designed teaching and
learning materials and the impact of the developed pedagogies on both students and teachers. In this paper, we presented
findings based on three evaluation studies in this project.

4. Results of Evaluation Studies

In the first study, we collected subjective outcome evaluation in Semester 2 of 2021/22 academic year when the
subject was conducted via online synchronous teaching (900+ students). Results showed that the measures possessed
good psychometric properties, including factorial validity via confirmatory factor analyses (CFA). The two scales showed
very good reliabilities with the Cronbach's alphas from .96 to .99 for the 15 animated videos and .97 to .99 for the 9
scenario-based videos. A series of model fit indices of the CFAs showed that the one-factor model fitted the data very
well for both the animated videos and the scenario-based videos. Especially, the one-factor model of the 12-item measure
showed a good model fit with CFIs > .94, NNFIs > .92, SRMRs < .04, and RMSEAs < .08 for the 15 animated videos.
We also found very good AVEs > .65 and CRs > .96 for the 12-item measure. The one-factor model of the 14-item
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measure also showed a good model fit with CFIs > .93, NNFIs >.92, SRMRs < .04, and RMSEAs < .07 for the 9 scenario-
based videos. Good AVEs > .66 and CRs > .96 were also found for the 14-item measure. In short, all model fit indices
supported the establishment of the one-factor model of the subjective outcome evaluation scale for both the animated
videos and the scenario-based videos. Regarding students’ perceptions of the animated videos, more than 90% of the
students perceived that the videos were able to promote their interest in the study and benefitted their development. For
the scenario-based videos, students similarly showed positive views of the videos, with more than 95% of the students
regarded the videos as well-designed, easy to understand, stimulating, helpful to their understanding of the subject matter,
and promoting their reflection of the subject matter (Li et al., 2023).

In the second study, we collected data on the views of students in Semester 1 of 2022/23 academic year when there
was face-to-face teaching (900+ students). We conducted this study to replicate the findings of Study 1 and to examine
the perceived effectiveness of the 24 videos in face-to-face teaching. We applied the same methodology used in the first
study. Similar to Study 1, students’ perceptions of the animated videos were positive. For example, for the animated video
on the topic “cognitive competence”, 98% and 98% of the students gave positive responses to “the teacher used the
animated video effectively” and “the animated video has enabled me to understand related concepts”, respectively.
Besides, 96% and 98% of the students agreed that the video benefitted their development and they were satisfied with the
video, respectively. For the scenario-based video on “cognitive competence”, results were also positive, with 98% of the
students agreed that the video deepened their understanding of the topic. Most of the students (96% and 97%) also agreed
that the video aroused their interest and promoted their reflection of the subject matter.

Finally, we conducted a focus group study to understand students’ views of the videos. 48 students who took the
subject in Semester 2 of 2021/22 academic year were interviewed in eight focus groups. They were asked to express their
perceptions of the arrangement of these videos in pre-lesson learning, general learning experiences, and perceived benefits
and difficulties when watching the animated videos and the scenario-based videos respectively. Preliminary analysis of
the focus group interview findings demonstrated that students had positive attitudes towards the video arrangement, their
learning experiences and the benefits gained from watching the videos. They expressed that the videos were able to help
them gain basic understanding of lecture content before lessons, which improved their attention and interactions with
instructors during lessons. The videos could also serve as revision materials for students. Besides, students expressed that
the visual design and animation effect in the videos were interesting, which could increase their attention to the videos
and help them better understand the video content. Many students appreciated animated videos’ clear structure and

detailed explanations of theories, and scenario-based videos’ innovative format.
5. Discussion and Conclusion

With reference to the lack of educational videos for college-level leadership education, there are several contributions
of this study. First, we successfully developed 15 animated videos and 9 scenario-based videos which can be used in
different teaching contexts, particularly online teaching and learning context. Second, we developed a 12-item measure
to assess animated videos and a 14-item measure to assess scenario-based videos. Results showed that these two measures
have high reliability and factorial validity. In view of the paucity of evaluation tools for educational videos in the Chinese
context, this is an interesting addition to the literature. Third, we used different evaluation strategies to understand the
views of different stakeholders on these videos. Using the client satisfaction approach, we have examined the views of
students on these videos in two semesters. The findings showed that students had positive perceptions of the animated
videos and the scenario-based videos. In the focus group study, we also found that the students had positive views of the
videos. As evaluation studies are not commonly done on educational videos in the Chinese context, this is a useful
contribution to the literature. The present findings suggested that educational videos could be profitably used in online

and face-to-face contexts, particularly under the pandemic.
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Abstract: The coronavirus disease (COVID-19) was declared a pandemic by the World Health Organization in March
2020, affecting education everywhere. Under the new normal teaching, Hong Kong students sometimes need to study
online, sometimes they have to resume classes in stages, and sometimes they can only attend half-day classes. At the end
of 2021, a study on the impact of the new normal on the learning and growth of primary school students in Hong Kong
be launched. This article uses the results of this research, combined with literatures and relevant findings from local
institutions, to discuss and analyze in depth the views of the impact of the epidemic on primary school students by teachers
and parents in Hong Kong, including: the learning difficulties of primary school students under the new normal teaching
and the learning changes of primary school students during the epidemic, the impact of new normal teaching on the
growth of primary school students, and the overall learning performance of primary school students during the epidemic,
etc.

Keywords: Students' Learning Difficulties Under the Epidemic, The Impact of Hong Kong Primary School Students in
Pandemic, The Impact on the Growth of Students in New Normal
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Abstract: 1t has long been a challenge for teachers to provide personalised speaking training for students with limited
class time and space in a physical classroom, and the pandemic has made the issue even more pronounced, under which
in-person, teacher-student practices were implausible. As part of the post-pandemic new normal, the implementation of
e-learning technology, particularly, Virtual Reality (VR), has become a viable solution with higher task authenticity and
personalization for language and communication training. This paper begins by depicting the hurdles of teaching and
acquiring communication skills for HKUST business students; the present project showcased the development and
implementation of the VR mobile application, I'm IN — HKUST, in a business English course. The application
encompasses 2 main functions, providing communication practices, corresponding to the needs and the majors of the
business students, by VR trainers and introducing job-seeking related topics (in the form of mini-lessons). It also provides
standardised feedback based on self-reported performance levels, integrated as a blended reflective learning task. Users’
surveys, field observations and focus group interviews were conducted within HKUST, and the results indicated that the
introduction of VR technology enhanced the teaching and learning of business communication successfully.

Keywords: Business Communication, Higher Education, Personalisation, Self-directed Learning, Virtual Reality

1. Introduction

The catalysts of this project emerged from the teaching and learning of business communication. This project
primarily targeted Business students studying in a business English course, LABU2060 Effective Communication in
Business, the last required language course of the Business School’s program. The course has adopted a simulation
approach, with the first module focusing on job-seeking. One lesson has been particularly assigned for the purpose of job
interview practices, yet it is certainly far from enough for what students actually need. Students could only continue to
prepare for their job interview assessment outside class, but, in reality, it was difficult for students to find a partner to
practice together — This is even more so during a pandemic (being one of the main catalysts of the study). Teachers, too,
with their current teaching load found it daunting if they were to provide additional out-of-class mock practices for
students. VR, an emerging technology, as opposed to a web-based solution, was selected due to its three-dimensional
nature coupled with its authenticity, interactivity and wide applications in education and training, enhancing
administrative efficiency as well (Fabrisa, Rathnera, Fonga, & Sevigny, 2019). A VR job interview trainer, in lieu of a
class teacher, was designed to fill the current gap in teaching and learning of business communication in a job interview

setting.
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2. Literature Review

The theoretical underpinning of the project includes experiential learning. The VR job interview application was
designed to create immersive learning experience, a reflective, whole-person learning process. When learners have the
autonomy to learn through actively interacting with the application in their own time and pace with minimal stress (i.e.,
the absence of a teacher and formal/ informal assessments) and through reflecting on their experience, they are engaged
in a meaningful learning process.

2.1. Experiential Learning

We create meanings through experience.

Experiential learning theory (ELT) which sees experience as the pivot to learning is supported by six propositions
(as cited in Kolb & Kolb, 2005, p.194):

1. Learning is best conceived as a process, not in terms of outcomes. To improve learning in higher education, the

primary focus should be on engaging students in a process that best enhances their learning - a process that includes

feedback on the effectiveness of their learning efforts. As Dewey notes, "[E]ducation must be conceived as a

continuing reconstruction of experience: . . . the process and goal of education are one and the same thing" (Dewey,

1897).

2. All learning is relearning. Learning is best facilitated by a process that draws out the students' beliefs and ideas

about a topic so that they can be examined, tested, and integrated with new, more refined ideas.

3. Learning requires the resolution of conflicts between dialectically opposed modes of adaptation to the world.

Conflict, differences, and disagreement are what drive the learning process. In the process of learning one is called

upon to move back and forth between opposing modes of reflection and action and feeling and thinking.

4. Learning is a holistic process of adaptation to the world. Not just the result of cognition, learning involves the

integrated functioning of the total person - thinking, feeling, perceiving, and behaving.

5. Learning results from synergetic transactions between the person and the environment. In Piaget's terms, learning

occurs through equilibration of the dialectic processes of assimilating new experiences into existing concepts and

accommodating existing concepts to new experience.

6. Learning is the process of creating knowledge. ELT proposes a constructivist theory of learning whereby social

knowledge is created and recreated in the personal knowledge of the learner. This stands in contrast to the

"transmission" model on which much current educational practice is based, where preexisting fixed ideas are

transmitted to the learner.

3. Implementation

The project was conceived for increasing students’ out-of-class job interview opportunities and their self-awareness
of their own communication skills when answering job interview questions. The project deliverables have been duly
achieved within the 1.5-year project period. A VR job interview application (VR app, thereafter) with mini-lessons on
job-seeking has been implemented in LABU2060 Effective Communication in Business in Spring and Fall 2022 in HKUST.
The application staged in the mobile application market, with job interview questions pertain to specific jobs and
industries. The project website containing the user menu and a data bank storing users’ performance recordings has been
established. The immersive learning experience was designed to revolve around elements, i.e., virtual reality,
personalization, self-directed learning, and gamification.

The niche of our project is presented as follows: The job interview mobile application operates in both VR and 2D
mode. Three practice time frames (5, 10, and 15 mins) and 3 challenge levels for our student users (the higher the challenge

level the more behavioral, technical and unexpected questions are asked) have been incorporated. Fifteen sets of job
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interview questions (up to 200+ questions for one job set) pertain to the most sought-after jobs by HKUST students are
available on the application, as a result of the close collaboration with the HKUST Career Center. A ‘replay’ and ‘skip’
option in the practice session, i.e., the virtual interview room, is available (to further lower students’ stress in practicing).
Students can receive some standard verbal feedback by the VR trainer tailored to their self-declared performance levels
after the practice. Training sessions, i.e., the mini-lesson resource, are provided — there are 13 mini-lessons (YouTube
videos with subtitles) in both 3D and 2D form, featuring 3 HR directors/ managers from the industries and teachers of
LABU2060 Effective communication in Business.

4. Methods

We invited students of various disciplines to participate in the evaluation of the project to assess the effectiveness of
the VR features of the practice application. Students, enrolled in LABU2060 Effective Communication in Business,
LANG2030 Technical Communication | and LANG2010 English for Science | (HKUST language courses), were invited
to partake in a field observation from 15 June to 16 July 2022. The total number of valid responses was 17. The field
observation consisted of three parts: (1) VR App experience and short evaluations, during which students were asked
to wear VR goggles provided by the project team and undergo an interview practice in the VR mode, (2) individual
interviews, and (3) focus group interviews. During the field tests, students were assigned a 15-minute interview practice
at a specific difficulty level, but they could choose any industry and job they were familiar with. After the practice
interview, students completed a short self-evaluation on the VR app, and they received instant verbal feedback from the
VR trainer based on their self-evaluation. Students were asked, after the VR app experience, to provide their self-reported
performance ratings during the short self-evaluation on the VR app in written form. Meanwhile, the observer in the same
evaluation noted the students’ performances. An individual interview was conducted after students watched the mini-
lesson of their own choosing. The individual interview focused on students’ experience with the VR app and their
engagement during the interview practice. It aimed to investigate the utility and usability of the VR app. Students
continued to join a focus group interview to discuss the potential usage of the VR app, such as job interview training,
blended learning, etc. The groups were formed by 2 to 3 students in the same discipline, e.g., LABU2060 students being
in the same groups. The field observations, individual interviews and focus group questions were specifically designed
together with an Educational Evaluation Officer, Center for Education Innovation, HKUST, for this project. Based on the
objectives of the project, the research tools aimed to investigate 3 aspects, that is, the physical aspects, content, and the
students’ perspectives.

4. Results

The research findings in regard to the users’ experience with the interview practice, in terms of their engagement

levels, stress experience, perceptions of the interview questions, learning effectiveness and feedback are reported below.
4.1. Engagement

Students were asked to review their engagement levels during the interview practices in a 3-point Likert scale. The
results showed (c.f., Error! Reference source not found.) that students could engage in the interview practice (M=2.28;
S.D.=0.669). The observers also thought that students could engage in the interview practices (M=2.50; S.D.=0.618).
According to the observers, most students could engage in the interview practice overall, and students were interacting
with the VR app. A student was reported slightly nervous at the beginning, but he/she became comfortable over time.
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Table 1. Students’ engagement levels as reported by the students and the observers.

Engagement Level N Min Max Median Mean  Std. Deviation
Students 17 1 3 2 2.29 0.686
Observers 17 1 3 3 2.47 0.624

*Scores on a 3-point Likert scale
4.2. Stress Level

According to students’ interviews, most students felt low-stress levels. They attributed these to the fact that they
could repeat any of the questions and they could respond to questions as practices. The interviewer being “not a real
person” (as framed by a student) was also pivotal to their ease when practicing. Students reported they would not be
affected by the interviewer verbally or non-verbally as what usually happened in actuality. Meanwhile, they claimed they
could be more engaged in the VR mode than practising in the 2D as they did before, because they could be fully immersed
and not distracted by the environment.

4.3. Questions in the Interview Practice

Generally speaking, students were satisfied with the job interview questions in the practice. A student stated the
VR trainers would immediately ask the next question which “made the interview real”. To end the interview practice, it
was commented that the VR app could ask “Do you have any questions? ” which is usually asked in a real job interview
so students could also prepare for that kind of question.

4.4. Learning Effectiveness of Interview Practices

Overall speaking, students claimed that the interview practice was useful for them to improve their communication
and interview skills. They had more opportunities to practise answering job interview questions than they would have had
without the VR app, as it was flexible and convenient (not constrained by time and space). Students also reported they
could “get into the interview mode easily/ really having an interview”, and thanks to the VR goggles, it enables students
to focus on the task (the interview). One student indicated they “would like to try 100% (perform at their best)” in the VR
interview. Some of them were able to reflect on their own performances and improved from previous feedback on the VR
app. One student stated “if you repeatedly do the same questions, you will build a way to answer them in a more organized
way”. A student claimed they would “try to use it again, especially when I'm having a job interview soon. I can listen to
some questions from the interviewers. | will be able to practise more and also get more well prepared before the real job
interview.” In addition, the VR app could provide an authentic experience (“it was really close to reality when I was
having my interview. The App was really similar.”) for the learners to practice answering potential questions in a real job
interview. Students who have ultilised the VR app in the 2D mode, in contrast, complained they were distracted by the
surroundings and discontinued with the practice after a short time span.

4.5. Experience with Feedback

To investigate whether the feedback was appropriate, students were required to evaluate their own and teachers the
students’ performances during the interview practices with the same rubric (3-points scale) in the VR app. The results
(c.f., Table ) showed the observers rated slightly higher than the students’ self-evaluations. Related Sample Wilcoxon
Signed Rank Test comparing observers’ and students’ evaluations was conducted to check if there were statistically
significant differences in the median score. There were no significantly differences in task fulfilment (p=0.052), fluency,

stress and pausing (p=0.132), and energy and enthusiasm level (p=0.380). Nevertheless, in the use of language (p=0.029),
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observers’ ratings were significantly higher than students’ ratings. It indicated that the feedback could generate slightly

‘harsher’ responses based on users’ self-evaluations.

Table 2. Related Sample Wilcoxon Signed Rank Test on the Observation.

Median Positive Negative p-value
Differences  Differences (2-
Observers Students )

Observer - Students tailed)
Task Fulfilment 17 3 2 10 3 0.052
Use of Language 17 2 2 9 2 0.029
Fluency, Stress and Pausing 17 2 2 2 0.132
Energy and Enthusiasm Level 17 2 2 4 3 0.380

*Scores on a 3-point Likert scale
ALower than significant level 0.05

To further explore whether the feedback was useful, students were asked about their opinions on the feedback given
to them. Most students claimed that the VR app has given constructive and accurate feedback to them. The feedback was
easy for them to understand. However, it was hard for them to remember and recall, as, currently, it was in a paragraph
form. It was, hence, suggested the VR app emphasize important points and highlighted them with visuals. To further
improve, some students would like to have specific feedback.

5. Discussion

The aim of the paper was to gain an understanding of the conceptualisation and development of the VR job interview
self-directed speaking programme. The focus in the analysis was on the student users’ experience, and, hence, the learning
effectiveness of the VR programme (in the form of a mobile application). Given the results, the merits of VR trainers,
learning through self-reflections, and lower stress in the VR environment will be discussed below.

5.1. The Merits of VR trainers

The pedagogy behind the VR job interview program is based on experiential learning. Our VR app operates in both
the VR and the 2D mode. As compared with the 2D mode, students preferred the VR mode due to its immersiveness — it
is authentic, engaging, and interactive which helps learners to perform to the best of their ability. Students complimented
the proximity of the VR and a real-life interview experience. The sense of presence and the absence of disruptions and
distractions in an interview contribute to the learning effectiveness. The VR trainer and the environment mandate “the
integrated functioning of the whole person - thinking, feeling, perceiving, and behaving” (c.f., Literature Review). The
VR app appears a superior platform for experiential learning, which the researcher of the project did not expect before. It
was thought that the VR and the 2D was as effective as it could be.

5.2. Learning through Reflections

Learning as a continuous process as opposed to a composition of individual lessons might be conducive to students’
learning. Often enough, teachers conduct lessons to teach various topics, and, hence, learning is one-off. What students
might in fact need are repetitions, which are not feasible in a classroom setting as it might be boring to students if teachers
teach them identical subjects over an extended period of time. A student commented “even with the same set of questions,
if you repeatedly do the same questions, you will build a way to answer them in a more organized way” (c.f., Results).

What the student has reflected is “learning is re-learning” (c.f. Literature Review). (c.f. overused?) In addition,
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Experiential Learning Theory (ELT) can be described as an engaged learning process where students learn not by learning
but by performing/ acting and, as essentially, by reflecting on the experience (Moore, 2010). As the VR app invites
students to reflect as they learn (c.f. Methods) and empowers them to take charge of their own learning and development
by providing the options and flexibility, or, in short, personalisation, effective self-directed learning could be achieved.

5.3. Lower stress in the VR Environment

Students stated they felt less stress using the VR app to practise. A student reported “mistakes were allowed” and the
VR app is not “as awkward as practising by self-recording where one often paused due to frequent errors made”. The
less-stress VR interview environment is favorable with reference to brain-based teaching-learning approach (with a
construct of Orchestrated Immersion, Relaxed Alertness, and Active Processing). Students preferred practising with the
VR app, and they were motivated to “use it again, especially when there was a job interview soon”. Maximising self-
directed learning, the VR app allows students to practise according to their own preferences (time, pace, and challenge/
difficulty level). In addition, the VR trainers are emotionless/ without any facial expressions and would not interfere the
student users or ask follow-up questions — they pose minimal threats to the students. Hence, students were more composed,
performing more naturally and spontaneously in the interview practices — they know the VR trainers are not “real persons”.

Interestingly, teachers, being real persons, might cause strain to students.

6. Conclusion

The educational potential of VR is of growing interest for education practitioners, researchers, and institutions. This
technology is particularly valuable in a pandemic situation and will continue to be so in the post-pandemic era since it
saves time and effort for students and teachers, in particular — the involvement of a teacher is much less than that in a
traditional classroom. The immersive VR app has yielded positive results in increasing students’ job-interview sum
speaking practice opportunities and in improving the learning experience for students. It is evident that this VR learning
tool was thoughtfully created and carefully implemented. Further development, e.g., upgrading the VR program to an
Oculus version, would, hopefully, generate more useful advantages for learners.
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Abstract: The realization of continuous education amidst the COVID-19 pandemic signifies the importance of the
learners’ continuous learning despite the crisis. It is of interest to explore how millennial science teachers sustain inquiry-
based learning (IBL) as they shift from face-to-face classes to online distance learning (ODL) in the school year 2020-
2021. This study was conducted to determine their preparations for shifting to online teaching, the inquiry-based learning
strategies, and tools they employed, their experiences, and suggestions to enhance IBL in ODL. This study utilized a
narrative approach with millennial teachers interviewed online. Based on the participants' extracted narratives, they
perceived the shifting to online teaching as challenging, necessitating them to upskill and reskill themselves through
webinars in preparation for the new modality. Despite the shift to a new modality, the participants recognized the
importance of sustaining IBL and learning processes. Hence, identified inquiry-based learning strategies and tools
employed by the participants were contextualized, minimized, and guided inquiry-based activities, questioning; utilizing
online simulations and virtual laboratory, and home-based experiments. The findings of this study can serve as inputs to
enhance inquiry-based science learning in ODL in the Philippine context and further provides pedagogical insights to

other science teachers who teach in the same modality.

Keywords: COVID-19, Inquiry-based Learning, Millennial Teachers, Online Learning, Science Education

1. Introduction

The COVID-19 pandemic has prompted unprecedented changes (Alzueta et al., 2020), challenges, and opportunities
(Arrieta, 2020; Gonzales, 2020; Wilkins, 2020) in every aspect of human life, from health to industry to education. The
pandemic has tested the human quest for education. Continuous education amidst the pandemic changes the education
landscape in the country (Tria, 2020), resulting from emergency remote teaching (ERT) that is temporarily shifting from
face-to-face teaching to an alternative mode of instructional delivery due to the threat of COVID-19 (Ferri et al.,2020).
Of the learning delivery modalities (LDMs), online distance learning (ODL) is commonly adopted by schools with
teachers and learners having access to the internet for online instruction, especially in urban areas in the Philippines.

Science education in the Philippines aims for developing scientific literacy among learners, which significantly
empbhasizes learner-centered and inquiry-based approaches (DepEd, 2016; Gutierrez, 2015). The inquiry-based approach
is grounded in Dewey and Bruner's ideas that support active learning (Constantinou et al., 2018). Studies reveal significant
effects of an inquiry-based approach to student engagement (Mirowsky, 2020) and student achievement in a science
course (Abdi, 2014). These imply the importance of sustaining inquiry-based science learning in the shift to ODL for its
positive effects on student science learning. Behind the positive effects of inquiry-based in science education, inquiry-
based teaching is undoubtedly challenging for science teachers (Constantinou et al., 2018; Edelson et al., 1999) as teachers
have to be well-prepared and skilled in planning and implementing inquiry-oriented science lessons and also in supporting
students' inquiry (Constantinou et al., 2018). If IBL is to sustain in the ERT, adapting and employing new teaching

strategies is needed.
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Meanwhile, the teaching force is notably increasingly populated by the millennials as Baby boomers and Generation
Xers are on their retirement (Bartz et al., 2017). According to Layton (2015), millennials have all the essential traits of a
great teacher, for they are 'highly educated, willing to learn, technologically advanced, and socially conscious.'
Accordingly, millennials are confident, digital thinkers, entitled, and needy (Sladek & Grabinger, 2014). Hence, it is of
interest to determine how millennial teachers adapt to the ODL, given they are described as digital thinkers and
technologically advanced. The purpose of this study was to identify the preparations of the participants for shifting from
face-to-face to ODL; the tools and strategies they employed that reflect inquiry-based science learning in ODL; and the
participants' experiences in teaching science via inquiry-based learning in ODL. Also, recommendations were generated

from the participants' narratives and suggestions for enhancing IBL in ODL.
2. Methods

This qualitative study utilized a narrative approach conceptualized by Clandinin and Connelly (2000). The participants
were four science teachers aged 27 to 31 years from different public high schools in urban areas in the Philippines.
Participants 1, 2, and 3 were identified as Proficient teachers, while Participant 4 is highly proficient based on the DepEd’s
Philippine Professional Standards for Teachers (PPST). For data collection, an individual semi-structured online interview
via Google meet guided by open-ended questions was used. The open-ended questions asked to the participants were the
following: (1) What are your preparations for shifting from face-to-face to ODL?; (2) Knowing that Philippine science
education advocates an inquiry-based approach, is it still emphasized in ODL?; (3) What are the considerations, tools,
and approaches you have in your lesson planning, modules, and synchronous online class that reflects inquiry-based
science teaching? (4) What are your experiences in inquiry-based science teaching in ODL?; and (5) If you can improve
inquiry-based science teaching, what can you suggest to improve them? The participants’ narratives were transcribed and
translated and then thematically analyzed. Ethical consideration was observed throughout the study; hence, P1, P2, P3,

and P4 were used for the participants' confidentiality and anonymity.

3. Results and Discussion

3.1. Preparations for shifting to ODL

Adopting a new teaching-learning modality requires new sets of skills, like, ODL necessitates teachers to upskill and
reskill themselves about online teaching. Teachers' upskilling and reskilling are crucial for achieving quality education.
Upskilling and reskilling are fundamental for teachers to be innovative and upgraded in their teaching; hence, they are
necessary for equipping themselves with new teaching modalities. With this drastic change, creative ways of teaching are
of utmost importance. Lansangan & Gonzales (2020) mentioned science teachers had re-equipped and retooled
themselves with the demands of the new modality before the opening of SY 2020-2021. Similarly, all participants attended
various webinars about online teaching tools, ODL, and LMS offered by different organizations and institutions. Further,
part of their preparations was writing science modules. Besides webinars, reading printed and online resources about

online teaching and learning was also mentioned as one of the preparations to learn more about ODL.
3.2. Inquiry-based Science Learning Strategies and Tools

Science as an inquiry-based discipline requires well-thought strategies (Edelson et al., 1999) aligned with the learning
objectives. Participants believe that science is an inquiry-based discipline; as stressed, "the heart of science teaching lies
in IBL (P3)." Immense literature depicts the positive effects of IBL on science learning (Abdi, 2014). Despite the teaching-
learning processes change, participants believed the need to sustain and maintain inquiry-based science even in ERT, as
emphasized in developing science self-learning modules. As argued, IBL in ERT is possible through teachers' efforts,

time, preparation, and familiarity with the available materials. IBL enhances students' critical thinking skills, as stressed
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by P2: "Yes, inquiry-based is proven that it can enhance critical thinking, communication, and other learners' skills
through it. Hence, it should be continued." Similarly, P4 profoundly contended the benefits of IBL to learners, which
resonates with Gholam’s (2019) assertion that there has been an obvious need for instructional practices that encourage
“critical thinking, reflection, questioning, collaboration, communication, and research” to ensure that our students are
adequately prepared to meet the demands and expectations of the future. And one instructional approach to do so is IBL.
3.2.1. Contextualized, minimized, and guided inquiry-based activities

Indisputably, IBL requires the teacher's guidance and facilitation. The participants recognized that independent
learning is not yet developed among their learners; thus, they should be guided, especially when alone learning at home.
Adapting to the changes incurs changes in how things should be done. The participants pointed out that minimizing
inquiry-based activities attuned to the learners' capability while learning independently at home and considering the
limited time and contextualizing learning are encouraged. This corresponds to Baraquia's (2018) claim that inquiry-based
and contextualized teaching approaches heighten student learning. Further, contextualization augments learners'
involvement and performance as they become interested and engrossed in learning things relatable and relevant to them.
3.2.2. Questioning

Part of IBL is problems or questions to be answered or investigated by the learners to generate scientific information.
Questioning is one of the inquiry-based strategies mentioned by one of the participants in ODL. Picture and video analysis
were used, in which learners had to answer guide questions related to the picture and the video presented. Tawfik et al.
(2020) argued that asking meaningful questions is vital for knowledge construction during problem-solving. Further,
asking meaningful questions is an initial step of the inquiry process as it arouses learners' curiosity (Byker et al., 2017).
Nevertheless, there are challenges encountered in questioning as an inquiry-based strategy. Some participants found it
challenging to elicit learners' answers during synchronous sessions. Moreover, teachers should know that not all questions
are considered inquiry-based. As P3 argued, "Not because you ask a question, it does mean it is inquiry. You ask the
question until you draw learners' answers, and then, of course, you teach your learners the proper way of doing
investigations."
3.2.3. Online simulations and virtual laboratories

Many online simulations and virtual laboratories can be used in science teaching and learning processes; some are
free, and some are subject to subscription. "A virtual laboratory is an interactive environment for creating and conducting
simulated experiments (Larbi-Apau, 2020)." Participants used free online simulations and virtual laboratories for their
learners' activities. "Virtual lab, PhET Simulation, especially when I taught electricity as we cannot perform it for having
no available materials (P1)." The PhET Interactive Simulations are readily accessible online and developed by the
University of Colorado Boulder, comprising more than 30 simulations used for teaching and learning chemistry concepts
(Moore et al., 2014). Furthermore, the participants encouraged collaborative and cooperative learning by doing inquiry-
based activities instead of individual to ease the learners.
3.2.4. Home-based simple experiments

Simple experiments can be done at home with available household materials and technological devices (Andrews et
al., 2020; Caruana et al., 2020; Destino & Cunningham, 2020). As shared by P1, they have done home-based experiments
in their synchronous session. However, home-based experiments need caution for health and safety, including waste
concerns (Destino & Cunningham, 2020). As mentioned by P3, they are advised not to do the home-based experiment as

part of the learners' safety concerns.
3.3. Teaching Inquiry-based Science Learning in ODL

As most say, we should not take this COVID-19 pandemic as just a health crisis but as an opportunity (Arrieta, 2020;
Gonzales, 2020; Wilkins, 2020). And this resonated with the participants who encountered different challenges but new

30



experiences and learning. "This pandemic, this new modality offered in school is also an improvement for us that [proves
that] not only face-to-face can we do (P2)."
3.3.1. Adjusting teaching strategies
Part of the adaptation process is having adjustments (Ladum & Burkholder, 2019), and this is obvious to all
participants as they shared their experiences in teaching through ODL. Not only did they adjust their lessons and teaching
strategies but even their personal lives
At first, in the first quarter, there were many adjustments. Like, even though you prepare, you don't know what will
happen. Maybe my adjustments in the second quarter— I limit the number of activities. Concerning inquiry-based,
the module we used is an IDEA model (Introduction, Development, Engagement, Assimilation). I tried all parts to
be performed by the learners, but time was not enough. It became very tasky for the learners. It cannot be done during
the first quarter (P1).
3.3.1. Validating learner’s works
Aside from adjustments, participants recounted how limited the interaction between them and their learners is in
ODL compared to face-to-face. And they found this as a concern for limited learners' participation during their
synchronous session, as identified by Arrieta (2020) in their study. In contrast, Smith & Hardaker (2000) and Alexander
(2001), as cited by Kemp & Grieve (2014), argued that because online learning assumes self-directed learning, it may
have the potential to instigate in-depth discussions and encourage broader student participation. Hence, validation of the
learners' work is another concern mentioned due to limited interaction. As Gonzales (2020) underscored, an online
assessment may jeopardize students' integrity, questioning their honesty and credibility as no one is watching them while

having the online assessment.
3.4. Suggestions for Enhancing Inquiry-based Science Learning in ODL

Participants recognized the significance of inquiry-based teaching in ODL; hence, they enumerated some suggestions
and needed improvements in enhancing inquiry-based science learning in ODL. Accordingly, the provision of appropriate
learning resources is crucial. Appropriate and adequate equipment, facilities, and educational materials are elements of
good learning resources crucial for the teaching-learning process (Okongo et al., 2015). Learning management systems
(LMS), devices, the internet, online tools such as online applications, simulations, and virtual laboratories are now the
teachers' and learners' new learning resources in the ODL. Rodriguez (2020) concluded that online technological tools
utilized in the online learning environment could empower science pedagogy and the learning process. The millennial
participants being digitally skilled and technologically advanced, were cognizant of those online learning resources.
Hence, providing an appropriate online learning environment and resources to learners and teachers is of the utmost

importance. Enabling Teachers' resourcefulness is also of use.

As suggested, in improving inquiry-based science learning in ERT, one group of writers should be tasked only to
design and develop inquiry-based activities for Alternative Delivery Modules, which science teachers can select for their
classes based on their respective contexts. Meanwhile, P4 suggested the importance of including student reflection in
inquiry-based activities. Reflective thinking cannot be separated from IBL. Verawati et al. (2021) expounded on the
positive impacts of the reflection process in inquiry learning to the learners, which includes improving critical thinking
and solving problems.

Also, one of the participants pointed up the need for science teachers as facilitators to revisit or reorient themselves
about the inquiry-based approach. This is because teachers have different understandings about doing inquiry-based for

having no established standards. Hence, guidelines or a framework for an inquiry-based approach may be developed.

4. Conclusion
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This study confirmed the manifestations of inquiry-based science learning during emergency remote teaching,
specifically in ODL. The transition to new learning delivery modalities evinces the resiliency of the education system in
the country. Albeit the participants perceived how challenging the transition to ODL was, they still recognized the
opportunities it offers and so did not hinder them from fulfilling their responsibilities as teachers. In so doing, upskilling
and reskilling themselves to online teaching by attending webinars. Different teaching strategies aided by online learning
resources reflect the prevalence of inquiry-based science learning in ODL that sustain the inquiry-based approach during
ERT. Participants were exposed to new experiences and challenges while transitioning and adapting to the new teaching
modality. It can be inferred from this study that relevant and proper training as part of teachers' preparation in response
to new policies and practices and teachers' upskilling and reskilling are crucial, thus, should be continuously provided
and supported by the school heads and administration. To sustain and effectively implement inquiry-based science
learning in ODL, the school administration must ensure the provision of appropriate learning resources, organize expert

writers for developing inquiry-based science activities, and issue proper guidelines for the inquiry-based approach.
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Abstract: Virtual teaching and learning bring about opportunities for collaboration across continents for global
education. Through technology like video-conferencing, image and video software on nearly every smartphone, and
online content-exchange platforms like Padlet, one can easily set up opportunities for students from different parts of the
world to have online exchanges. This presentation highlights an innovative Collaborative Online International Learning
(COIL) project between a course at the Education University of Hong Kong (EAJUHK) and another at the Queensland
University of Technology (QUT) that has run for two Semesters. The collaboration involves early childhood education
preservice teachers in a visual arts course in Hong Kong and primary (elementary) education preservice teachers in a
performing arts course in Australia. Preservice teachers from Hong Kong create visual artworks which are shared with
preservice teachers from Australia who respond to them through music, drama, and dance performances. In this
conference paper, we share the reasons behind this collaboration, including the two lecturers’ teaching pedagogy,
examples of preservice teachers’ work, and results of their feedback. We argue that such cross-national teaching
collaborations are powerful for helping students discover how different experiences, processes, and perspectives are
expressed through different arts languages. And they hold significant potential for expansion into more elaborate online
cross-cultural exchanges.

Keywords: Collaborative Online International Learning (COIL), Innovative Pedagogy, Performing Arts, Virtual
Teaching and Learning, Visual Arts

1. Introduction

Virtual teaching and learning bring opportunities for collaboration across continents for global education. Through
technology like video-conferencing, image and video software on nearly every smartphone, and online content-exchange
platforms like Padlet; one can easily set up opportunities for students from different parts of the world to have online
exchanges. These opportunities allow students to develop international and intercultural knowledge and abilities within
their home university (Nilsson, 2003). They present the prospect of nurturing cultural humility through interacting with
diverse individuals from different countries. By designing activities where students from two countries can engage in
collaborative learning, students can recognise and understand their own worldview by relating them to those of students
from another country. This can prompt awareness of one’s biases and misconceptions while inspiring respect for those
who think differently (de Castro et al., 2019).

This paper highlights a Collaborative Online International Learning (COIL) project between Mr. Eugene Lau, who
teaches “Visual Arts Education in Early Childhood” at the Education University of Hong Kong (EdAUHK), and Dr. Susan
Chapman, who teaches “Performing Arts for Primary Education” at the Queensland University of Technology (QUT) in
Australia. In their COIL project, preservice teachers from Hong Kong create visual artworks on paper, take photographs
of their art, and upload them on Padlet for preservice teachers from Australia. Preservice teachers from Australia then

analyse these artworks, respond to them through music, drama, or dance performances, and video-record and re-upload
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their performances on Padlet for the Hong Kong preservice teachers. In this paper, we will share the reasons for this
collaboration, the two lecturers’ teaching pedagogy, examples of preservice teachers’ work, and preservice teachers'
feedback. We argue that such cross-national teaching collaborations are powerful in helping students discover how
different experiences, processes, and perspectives can be expressed through different arts languages. Moreover, they hold
significant potential for expansion into more elaborate online cross-cultural exchanges.

2. Lecturers’ Teaching Pedagogies and Reflections

The two lecturers’ teaching pedagogies in the COIL project were akin to the process of language translation. Eisner
(2005), whose work has provided a seminal influence in arts education, describes language as “the use of any form of
representation in which meaning is conveyed or construed” (p. 342). This project used an Arts Immersion pedagogy
building on Eisner’s (2055) definition of language and can be described as “the process of using the Arts as the purposeful
medium through which enhanced learning occurs across disciplines to inform mutual understandings” (Chapman, 2015,
p. 93) The arts comprise a unique set of languages with an expressive capacity that goes beyond the power of words. Each
arts subject involves symbols, techniques, processes, and skills and comprises elements that are the building blocks for
developing arts literacy. Developing literacy in each arts subject requires manipulating subject-specific arts elements to
make meaning. The table below indicates the elements of the arts subjects involved in the 2022 COIL project, according
to the Australian Curriculum (Australian Curriculum and Reporting Authority, 2022).

Table 1. Elements of visual art, music, drama, and dance.

Arts Subject Elements

Visual art Colour, form (3D shapes), line, shape, space, texture, and value/tone.

Music Dynamics and expression, form and structure, pitch, rhythms, texture, and timbre
Dance Dynamics, relationships, space, and time

Drama Audience, focus, language, mood, movement, relationships, role and character,

situation, space, symbol, tension, time, and voice

The EAUHK lecturer created a task where preservice teachers were required to depict an issue familiar to them using
the language of visual art through the two-dimensional media of painting and drawing. In the lesson, the EQUHK lecturer
first taught his preservice teachers the visual art technique of continuous contour line drawing. This technique uses a
single, unbroken line to develop an image. The strength of the technique is that it can help build confidence in beginning
artists by helping them focus on the process rather than the outcome, reducing tentative sketchy work and removing the
need to erase mistakes (Colella, 2022). Hence, it is a good technique that visual art teachers in training can teach to young
children. Thereafter, preservice teachers created their individual contour line drawings as practice. The EAUHK lecturer
then invited the COIL Coordinator for the Department to explain the rationale for the collaboration, introduce the QUT
lecturer, and share exemplars of preservice teachers’ work from the previous year to create excitement for the current
cohort.

Next, the 45 preservice teachers were divided into 12 groups and asked to create a group contour line drawing. The
task was designed based on a constructivist approach and required preservice teachers with no background in art to
experience using a new technique to create artworks through discussion with their peers in groups. The use of group work
is rooted in the constructivist approach, where it is posited that learners do not acquire knowledge and understanding by
passively receiving it from a teacher; instead, they gain new understanding and knowledge through experience and social
discourse, integrating new information with prior knowledge (Applefield et al., 2000). This was indeed the case for the
EdUHK preservice teachers, as within their groups, they were observed sharing and explaining their ideas, before coming

to a group consensus. They also had to learn to compromise, negotiate, respect one another’s views, and work on the
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same visual artwork together. In addition to creating the visual artwork together, preservice teachers also recorded a group
video introducing themselves and explaining their art creation process. These group artworks and videos were then

uploaded onto a Padlet for QUT preservice teachers: https://padlet.com/schua5/I212tufwkzyn9d9a. Some examples of

group artworks are shown in Figure 1.

=N

Figure 1. Examples of EQUHK preservice teachers’ visual artworks.

By using the EQUHK preservice teachers’ visual artworks as a stimulus in this collaborative creative process, the
QUT lecturer gave her preservice teachers the task of translating these visual artworks into performing artworks — music,
drama, and dance. To do this, the QUT preservice teachers first needed to respond to the original visual artworks by
considering the message or story that is conveyed, the mood of this artwork, and how it made them feel. This response
was then justified by analysing how the visual art elements had been manipulated to make meaning and how this showed
the perspective of the artists (the EQUHK students). Of course, interpretation is subjective, with preservice teachers having
various responses. Arts pedagogy acknowledges that there does not have to be one “right” interpretation of an artwork.
However, the process of interpreting and expressing ideas, stories, feelings, and topics in artworks can be strengthened
when a justification is provided. A deeper analysis of the elements of an artwork can assist in justifying an interpretive or
expressive opinion or process.

For instance, the use of strong primary colours in a visual artwork could suggest joy, playfulness, youth, or energy,
and the dominant use of the colour, red might suggest a warning, a sense of urgency, or speed (an object moving at a fast
rate). Muted and pastel colours could suggest gentleness, peace, or a harmonious situation, while darker neutral colours
might suggest sadness, frustration, or a sombre mood hinting at feeling overwhelmed or hopeless. A predominant use of
the colour, green, might show strong connections with an outside environment and the natural world or by contrast, could
refer to the COVID-19 virus and sickness. Consideration can be given to whether colours are primary (yellow, red, or
blue), secondary (combinations of two primary colours — orange, violet, or green), or tertiary (combinations of three
colours), and how these colour choices contribute to making meaning. Meaning in a visual artwork can be further nuanced
by noting that each colour has hue (colouration — different versions of a colour e.g., cobalt blue or egg yolk yellow), value
(which can also be called tone and refers to the lightness or darkness of a colour) and intensity (the brightness of a colour)
(Dinham, 2020). The way colours are combined also contributes to meaning making which can be conveyed through
complementary colours (opposite each other on the colour wheel) to create contrast, analogous colours (near each other
on the colour wheel) to create connection, warm colours (reds, oranges, yellows, and browns) to create cosiness or danger,
and cool colours (blues, greens, purples, and greys) to create relaxation or bleakness.

Similarly, other visual arts elements can suggest a range of meanings. As paint or drawing materials were the media
used in these two-dimensional visual artworks, texture was conveyed as an implied representation of the artwork’s surface.
Texture can combine with shape to depict layers of meaning in response to a complex topic such as living with COVID-
19. Texture and shape can also contribute to the mood of a visual artwork where similar fluid shapes representing a smooth
texture may lead to feelings of harmonious balance and serenity, or jagged shapes that imply roughness might suggest
tension and discomfort. Whether shapes are organic, geometric, regular, irregular, distinct, amorphous, natural, or human-
made can determine the mood of an artwork and the artist’s response to the message being communicated. These qualities
can invite the viewer to consider the reasons behind the artistic choices made, for example, whether amorphous, natural

shapes have been used to depict a harmonious environment or the creeping dread of an invading virus. The element of
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line has length, width, direction, and texture (Dinham, 2020), and can be used separately or in conjunction with shape to
highlight an object, thereby separating or connecting it to other objects (Russell-Bowie, 2015). This connection or
separation can create meaning by suggesting the impact of an object and its relationship to other objects in the visual
artwork. Line can also imply texture or value (using different methods of shading) and suggest movement (energy,
restlessness, or tranquillity), all of which can influence the mood of the artwork with sharp, angular lines possibly
suggesting conflict or confidence, and fluid, curving lines suggesting stability or equilibrium. Meaning-making is also
influenced by several design principles such as balance, rhythm and repetition, proportion and scale, and contrast and
emphasis, all of which can highlight the visual artwork’s most important focus, leading the viewer’s eye to key points of
the visual message.

It is important to realise that individuals can have different emotional or analytical responses to the same artwork and
may create different artistic responses to a given artwork or creative task. Collaborative class discussions can support
preservice teachers in developing an appreciation of different perspectives, which they could also encourage in their future
students. Similarly, workshopping ideas that incorporate individual and collaborative creativity, problem solving, and
critical thinking can develop preservice teachers’ respect for their peers’ perspectives and prepare them to facilitate this
process in their future classrooms. The pedagogical process outlined in Figure 2 explains how the Padlets facilitated
collaborative learning between the EAUHK and QUT preservice teachers, and Figure 3 shows the process in action.

QUT preservice teachers
workshop, perform and record QUT preservice teachers record
their music, drama or dance videos to explain their creative
artworks by manipulating the process to EAUHK preservice
elements of music, drama, or teachers
dance

EdUHK preservice teachers
manipulate visual arts elements
to make meaning using visual
art language to create a visual
artwork

QUT preservice teachers EdUHK preservice teachers
engage in collaborative class respond to QUT preservice
discussions to translate visual teachers' recordings of
art language into music, drama, artworks and creative process
or dance languages explanations

EdUHK preservice teachers
record videos to explain their

creative process to QUT
preservice teachers

QUT preservice teachers view
videos where EdUHK preservice
teachers explain their creative
process

QUT preservice teachers view
visual artworks created by
EUHK preservice teachers

Figure 2. Pedagogical process supporting this COIL project.

Padie

Week 1- Tﬁésday 9-11 - Collaboration between students from Brisbane and Hong Kong

nd Drama

Drama Process { | Dramaresponse to Visual : [l Group 3A i i | Directions:
artwork

creating thei
Students from Brisbane
upload a Drama response to
this Visual Art, and 2 short
video to expiain their process
in creating it

Students fro;

the Brisbane

record a short video of their
response for the Brisbane
students.

Figure 3. A Padlet screenshot of a visual art-drama collaboration.
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The process of translating meaning from one arts language (visual art) to another (music, drama, or dance) was

facilitated by the QUT lecturer using dialogic pedagogy with questions to prompt deeper thinking and experimentation

from the QUT preservice teachers. Examples of these open-ended questions are provided below.

How can you create music to reflect the mood of this visual artwork? How can your music’s pitch (higher or lower
sounds) or rhythm (patterns derived from different combinations of sound and silence) reflect this mood? Would the
dynamics (volume) vary in your music? How would the expression (how the music is played or sung) reflect this
mood? How will you construct the layers that form the musical texture reflecting this mood? Which
instruments/voices will you use and why? When will these layers enter, and for how long will each layer be present
in the musical piece (the texture of the music will reflect the relationship between the layers of music that are created)?
How will you establish the mood at the beginning of your musical piece? Which timbres or tone colours will you
choose to reflect this mood, and which instruments or voices will be most effective? How can visual colour be
represented by tone colour/timbre? Does the mood change in your musical piece? Will you need someone to conduct
your piece? Can your music also tell the story of the visual artwork?

How can you develop dramatic action to show the narrative arc in the story that reflects this visual artwork? Who are
the characters in the story? What are their backstory, history, opinions, and motivations, and how will you show this?
Will you choose both spoken and body language to tell this story or just body language? How will you create the
mood of your story, and does the mood change? Is there an aspect of tension that propels your story forward, and
what type of tension is this? How will you show the relationships between the characters involved, and how does this
influence their status? How will you portray your character using voice and movement, gesture and stance? What
situation have you chosen for your story — how are these details evident in the visual artwork? What is the focus of
the visual artwork, and how will you translate this to the focus of your story? Are there any visual symbols in the
visual artwork that can be translated into dramatic symbols? Who is your target audience? How will you use time
and space to frame your story? Is the story chronological, thematic, or a short episode in a larger story? Does your
use of space represent different locations, settings, or time periods? Will your story: take place in real-time, use fast
forwards or flashbacks, move at the same pace, or change pace?

Can you create a dance to reflect the mood and/or tell the story of the visual artwork? What types of movement will
you choose to reflect the mood or tell the story — how will you use dynamics by selecting the appropriate weight,
force, and energy of your movements? How would you describe the quality of the movements to represent the visual
artwork? Does the movement quality change at any point in your dance piece? Will your movements be fluid or
disjointed, heavy or light, explosive or with gently extended momentum? As dancers, will you be representing
different characters — will they be human or non-human, animate or non-animate? Will you focus on particular parts
of the body? How can you show the connections between different parts of the body when you move, and how might
this reflect connections in the visual artwork? Will your movements be heavily grounded on the floor or move lightly
across this surface — what does that reflect in the visual artwork? Will the relationship between the dancers in your
group mirror the relationship between different objects, animals, plants, or people in the visual artwork? Does this
mean you will have some joint and individual movements? How will you reflect the use of space on the page of the
artwork through your use of performing space — how will you use different levels, directions, planes, and pathways?
How will the visual artwork be represented in terms of time — how will you plan the sections of the dance? How will
your choice of tempo (speed) reflect the message of the artwork? How might you represent visual patterns with
movement patterns? What music will you choose to portray the mood and/or story of the visual artwork? How will

you use stillness and respond to the beat of your chosen music to bring the visual artwork to life?

The translation of meaning from visual to performing artworks required students to identify the heart of meaning-making

and consider what this might look or sound like in a different arts language. For example, QUT preservice teachers needed

to consider what a peaceful visual artwork featuring fluid lines and organic shapes, including dolphins might sound like
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in music, be enacted through drama, or brought to life through movement in dance. This was a challenging but valuable
task to extend preservice teachers’ understanding and skills, using cross-modal interpretations to portray the sound of the

colour, “red,” the story of a group of amorphous shapes, or the movement of living life with COVID-19.

3. Student Feedback and Analysis

To help us understand preservice teachers’ experience of this COIL project, a feedback survey was distributed to 45
preservice teachers in the EQUHK lecturer’s class, and 40 responded. Overall, the EQUHK preservice teachers were
generally positive about the collaborative activity, giving an average rating of 4.1 (Table 2). When asked if they liked
working together as a group to create their painting, the rating was 4.45 (Table 3). This suggested that students enjoy
group work.

Table 2. How would you rate your experience of this collaborative activity?

Stars 1 2 3 4 5
Frequency 0 1 9 15 15
Average Rating 4.1

Table 3. How was the experience of working together as a group to create your group painting?

Stars 1 2 3 4 5
Frequency 0 1 4 11 24
Average Rating 4.45

Open-ended questions were also asked to seek students’ thoughts and feelings about the collaborative activity.
Generally, preservice teachers felt that the activity was fun and used many synonyms to describe their feelings about the
activity, including entertaining, funny, exciting, surprising, intriguing, unique, special, amazing, wonderful, fascinating
and interesting. They felt so because of the chance to share a creative experience, to see their artwork become transformed
into another form, and to interact with students from another country.

Some preservice teachers also mentioned that it was “surreal” that “someone from so far away responded through an
act of drama” to their painting, and they appreciated the opportunity to communicate with people from a different culture
to “hear about opinions outside the classroom” and “see different perspectives and points of views.” The transformation
from visual to performance act was also instructive for the preservice teachers who realised that “creativity can be
described in actions,” which is a significant outcome considering that Hong Kong early childhood arts education is heavily
visual and often lacking in performance-type activities (Yeung et al., 2022). Another student added, “seeing an art piece
inspire a musical piece made her feel inspired to teach future children a similar aspect.”

Overall, these positive feelings towards the COIL project reflects those of Garcia-Portillo and Lopez-Morales (2019)
who reported that their students appreciated interacting with people from different cultures and found the experience new
and enlightening. To improve the activity, EQUHK preservice teachers suggested that more time could be given to the
activity as it was “rushed” and “hurried”. Many of them would have liked to interact more and in real-time with the

Australian preservice teachers over Zoom or even in person.
4. Limitations

A limitation of our collaboration design was that EAUHK and QUT preservice teachers did not interact in real time.
This was owing to limitations in timetabling as the QUT academic semester started earlier. A study by Tanghe and Park

(2016) has shown that face-to-face video conferencing helped students feel more connected with the project and their
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international partners, leading to higher levels of satisfaction and involvement and the development of more and stronger
personal relationships. Hence, we hope to incorporate this element in the future and encourage others to do the same. Yet,
despite this limitation, our project showed that using only asynchronous methods, it is still possible to hold an enriching
collaboration between two localities.

5. Conclusions

In this COIL project, EQUHK and QUT preservice teachers discovered how different experiences, processes, and
perspectives were expressed through different arts languages. This also reflects similarities and differences between two
the different countries and their education systems. The process of language translation through an Arts Immersion
approach deepened QUT preservice teachers’ understanding of a broader concept of language which is embodied and not
limited to words. The process of articulating their process for responding to a visual artwork through discussion and
creating a new artwork using a performing arts language assisted in clarifying their ideas and extending their capacity as
preservice arts teachers. This opportunity was only possible because of the COIL project, which used Padlets to exchange
pedagogical practice between the EQUHK and QUT lecturers, and create collaborative learning opportunities between
students from two different countries.
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Digital Wisdom and Embodied Presence as Enhancers of Pervasive Learning in

the Metaverse and Beyond
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Abstract: The crisis in sensemaking that has emerged as our information systems have gone increasingly online, and as
traditional media systems have declined in relative size and in perceived trustworthiness. As means of addressing this
crisis, the Anthony makes a case for the retention of embodied presence in future metaverse/virtual reality learning
environments, and how this might help facilitate digital wisdom. Technology, including virtual and metaverse-like spaces,
can be employed to cultivate such wisdom, but we need to honour our authentic selves as means towards that end. Finally,
an argument is made for the concept of pervasive learning, which incorporates multiple online and offline formal and
informal learning contexts. The probable driver for that shift in education and learning will be rapid changes in societies,
technologies, economies, work and education. The Anthony’s conceptual and philosophical arguments emerge from the

discipline of Critical Futures Studies.

Keywords: Embodiment, Futures, Metaverse, Mindfulness, Technology

1. Introduction

A crisis in sensemaking has emerged as our information systems have gone increasingly online, and as traditional
media systems have declined in relative size and our institutions have weakened in terms of perceived trustworthiness
(Brenan 2019; US adults under, 2022). We are struggling to find a unified, coherent set of values and trusted narratives
to help us establish stable, meaningful futures. Further, we have become less connected to the physical world, to our
bodies and to our inner lives. Logically, the issue will become more pronounced as we enter the age of virtual reality and
the metaverse. This relative shift from a more grounded interoception towards technology-mediated exteroception has
likely exacerbated the crisis in sensemaking and made us more susceptible to misinformation and manipulation
(Addressing the sensemaking crisis, 2021).

How might we begin to address this civilizational emergency? This paper suggests one possible approach, which is
to move beyond simplistic regulation of technology and information media, and instead implement a deeper, multi-faceted
approach: the cultivation of digital wisdom. This may assist us in the retention of embodied presence in both the physical
world and in future metaverse/virtual reality living and learning environments. Technology itself, including virtual and
metaverse-like spaces, can be employed to cultivate such wisdom. It shall be argued below that there is a need to honour
our Authentic selves and to cultivate embodied presence. Finally, the likely development of pervasive learning within the
next few decades may be utlised to help develop digital wisdom. Pervasive learning incorporates multiple online and
offline formal and informal learning contexts, and the probable driver for that shift in education and learning will be rapid
changes in societies, technologies, economies, work and education by the year 2050.

2. Critical Futures Studies

The theoretical approach used in this paper is inspired by the discipline of Critical Futures Studies. Beginning in the

1970’s, Critical Futures Studies arose from critical theory and poststructuralist thought, with Michel Foucault and Jacques
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Derrida being especially influential (Inayatullah, 2018). Critical Futures Studies moves beyond prediction and trends
analysis and seeks to question deeply the way we think about the future, and to create preferred and alternative futures.

One very prominent futurist is UNESCO Chair in Futures Studies, Sohail Inayatullah (2018). Inayatullah has outlined
“the six pillars of futures studies,” which indicates the scope of the discipline: mapping, anticipating, timing, deepening,
transforming and creating alternatives. This brief paper contains aspects of anticipation, deepening, creating alternatives
and transforming the future.

A relevant and simple dichotomy developed by the author for futures discourse is that of Deep Futures, juxtaposed
with Money and Machines Futures (Anthony 2010, 2023). Respectively, these are utopian and dystopian representations
of future societies, and emerge from two different worldviews: the techno-utopian, and the green-progressive. The
purpose of this two-tier model is to help frame discussions of preferred and undesirable futures. The idea of the crisis in
sensemaking (below) can be viewed as emerging from the proliferation of Money and Machines Futures in recent times,
and the diminishment of Deep Futures.

3. The Context: The Crisis in Sensemaking, the Metaverse and Embodiment

Since early 2021, we have seen an acceleration of the development of virtual and augmented reality spaces, including
the metaverse. The most publicized competitor has been Meta; but rivals include Microsoft, Roblox and Epic Games.
Central to Meta’s vision are Horizons Workrooms and Horizons Worlds, which will eventually encompass relationships,
work, business, education and training, and entertainment. Meta’s plan is to engineer a virtual future where physical,
augmented, and virtual realities blend into an enhanced reality, and where economy and media become unified (Zickraf,
2021). In 2021, Mark Zuckerberg promised to turn Meta into a full metaverse company within five years. He set the goal
of users feeling “present... in an embodied internet, where instead of just viewing content - you are in it.” His vision is
of an all-immersive, all-inclusive, monetized 3D internet where future humans work, socialize, play and learn all on the
one platform. The Meta CEO believes that it will become increasingly difficult to distinguish the real world from digital
worlds, and that there will be no “logging off” (Zickraf, 2021).

Yet the past two financial years have been disastrous for Meta, and in 2022 it lost $3.7 billion dollars, then fired 11
000 staff (Ferrier, 2022). Other tech giants like Amazon and Twitter have also downsized. It is generally agreed that the
Covid-era tech boom is over and that the industry now faces a period of austerity. Further, the development of metaverse
technologies has been far slower than predicted by Zuckerberg. Meta’s metaverse problems include:

® Clunky usage, limited haptics and tactile engagement;

The system requires expensive VR glasses, while some software is also expensive;
Virtual eye contact is basic, while hand and finger gestures lack pixel depth;
Users often experience disorientation, motion sickness and poor depth perception (Mark Zuckerberg, 2022).

Criticisms that the metaverse’s all-pervasive nature will make it highly addictive, and compound the current
problems found in today’s web (Zickraf, 2021).

Yet given the massive financial incentives involved, it is probable that there will be continued expansion of virtual
and augmented reality in the foreseeable future. It is expected that by 2028 the metaverse will be valued at more than 800
million dollars, while Meta has already invested 10 billion dollars (Bogart, 2022).

The race for meta-space can be viewed as occurring within a broader context. In the current era, humans are becoming
more disembodied as more and more time is spent online (Garcia, et al., 2021; Gomez, 2010; Kang, 2007), and our gaze
is increasingly screen-mediated and exteroceptive. Humans are losing connection with the somatic body, which includes
both strong emotions and more subtle intuitions (Paul, 2021a). This disconnection from the body may be depleting our
emotional and intuitive wisdom. For example, there is a strong correlation between social media use and increased rates
of depression, anxiety and suicide in the young (Haidt, 2022).
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A further context is that this is happening amidst the crisis in sensemaking. It is becoming more difficult to make
sense of the world and what it means to be human, as information, perception and reality itself become increasingly virtual
(Addressing the sensemaking crisis, 2021; Rebel Wisdom, 2019;). There is much uncertainty regarding what is real or
true. This has coincided with a rise in conspiracy theory culture (Rocha, et al., 2021) and declining trust in traditional
media and institutions (Brenan, 2019; Haidt, 2022), while governments and institutions are struggling to influence and
control populations (Schwab, 2020).

One possible way to approach this context is to go “deeper”, to examine the problem at the worldview level, as well
as shift our consciousness structures via practicing alternative ways of knowing. The focus taken here speculates upon
the potential value of establishing a more authentic self via the cultivation of embodied presence (Anthony, 2023). This
approach is not mutually exclusive from other hypothetical interventions, such as the technological, legal, educational
and so on.

The wisdom of embodied presence is expressed via the somatic body and “integrated intelligence,” which is an
enhanced intuitive acuity (Anthony, 2023).1 Modern cultures have already damaged the relationship between mind and
body (Anthony, 2008, 2015, 2021; Kang, 2007). To further diminish that relationship in a metaverse-centred, Money and
Machines Future may represent the perpetuation and deepening of a major civilisational error, one that arguably underpins
the crisis in sensemaking (Anthony 2008, 2021).

As humanity approaches the possible dawning of a more democratic web 3.0 and the metaverse, our burgeoning IT
systems, cultures and dominant ways of knowing are increasingly emphasising exteroception at the expense of
interoception (Paul, 2021). Most notably, in an era of surveillance capitalism (Zuboff, 2019), exteroceptive stimuli are
now typically mediated by invisible third parties and artificial intelligence, where the drive for profit and power is
typically obfuscated. The values of the system optimise Big Tech profits by maximising clickability of content
(Consilience Project, 2022; Haidt, 2022; Zuboff, 2019). The system does not encourage the development of the
interoceptive gaze required for human beings to develop the mindful wisdom which could help them establish their
authentic selves and to lead potentially more meaningful lives.

4. Pervasive Learning

The increasing proportion of our time spent online, combined with the rapidly changing nature of our virtual worlds
may eventually require an expanded perspective on learning and education. Lifelong learning is learning extended across
time. However, pervasive learning as defined by the author is learning that expands not only across time but also across
multiple online and offline spaces. Thus it is likely that in future expressions of the internet, and especially if metaverse-
type technologies evolve, “learning” will continue to expand beyond formal education and training, encompassing all of
professional life, relationships, health and well-being, finances and entertainment. And in the context of teaching for
digital wisdom (below), that may include expanded ways of knowing, incorporating interceptive acuity and embodied
presence. Yet for that to occur a worldview shift is required and a re-valuing of our interoceptive experiences.

A shift towards pervasive learning could be rapid because online spaces are far more changeable and malleable than
offline spaces. Secondly, even the concept of offline spaces may become increasingly redundant as mobile technologies
improve, alongside augmented reality and the internet of things.

Other drivers of pervasive learning will likely include disruptions to work, society and information technology. We
are living longer lives, and populations are aging (Aging and health, 2022). There has also recently been staggering

! The integrated intelligence model that suggests intelligence comprises a range of cognitive acuities, including: the
rational/linguistic; the extended mind that emerges from the brain’s intimate relationship with the body and the
environment; and finally via the more contested claim of the non-local properties of cognition and intuition (Anthony
2008, 2023).
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innovation in cheap and user-friendly Al systems such as ChatGPT and Bing Al; and with the mobility revolution and
the future development of the metaverse, older and less agile citizens will be able (and perhaps needed) to perform non-
labour intensive work well into old age, and from home. Yet this will require greater adaptability and creativity as societies
age.

Thus far this paper has outlined three related and emerging trends: our increasingly online, disembodied lives; the
crisis in sensemaking; and the likely need for pervasive learning. Yet how might we address these?

5. The Need for Digital Wisdom

Digital wisdom (Anthony, 2022, 2023) may help us develop preferred Deep Futures of the web and metaverse. Digital
wisdom indicates the degree to which a person is in conscious relationship with digital environments and technologies.
Digital wisdom thus comprises three parts.

5.1. Know thyself

This domain relates to being aware of how one’s mind functions. It involves being conscious of our trigger points
and personal psychological issues, and possibly our trauma. Ideally, this includes being able to bring ourselves to mindful
attention at will, which is the foundation which establishes an internal locus of control.

5.2. Know the humans

Know the humans is understanding how human beings function biologically and culturally, including our tendencies
toward tribalism, projection and various forms of bias (negativity bias, fundamental attribution error, cognitive dissonance
etc.). Another important principle includes knowing what a bad faith actor is (Anthony, 2023). Armed with this kind of
knowledge, we can be better prepared when we encounter misinformation/disinformation, and various forms of

manipulation and bullying on the internet.
5.3. Know the machines

This domain incorporates an essential awareness of how the internet and communications technologies function. This
includes concepts like echo chambers, algorithmic behavior and information feeds, the limitations of large language
models like ChatGPT, tech giant profit models, the pitfalls of long periods spent online and in front of computers, and so
on.

Digital wisdom may be achievable via changes in our technological systems (hardware and software), and in
nurturing our own offline experience, including self-awareness. Ideally, we may foster awareness of the relationship
between mind/body and technologies. The internet can become an inculcator of personal, social and civilizational
development via a Mindful Metaverse (Anthony, 2022, 2023). However this will necessitate addressing current
antithetical cultures and technologies that have led to the collapse of sensemaking, and development of effective policies
and strategies that create preferable futures.

6. Embodied Presence

Cultivating greater embodied presence is part of the first domain of digital wisdom (know thyself). When cultivated
across populations it may help address the problems outlined above. Embodied presence is the state of having one’s
attention focused in the present moment, while retaining a strong sense of felt connection to the body and its somatic
wisdom (Anthony 2021, 2022, 2023).

A recent body of literature discussing somatic awareness and its relationship to neural synchronization suggests that

human intelligence cannot be thought to occur only at an individual level, and that humans possess an “extended mind.”
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(Paul, 2021). Our brains are constantly synchronising with the people and environments we engage. Further, by learning
to notice bodily intuitions, we can enhance somatic wisdom (Paul, 2021).

A related but more marginalized concept is that of the non-local mind, which can be found in many indigenous,
spiritual and awakening traditions. The scientific study of the non-local mind occurs predominantly in parapsychology
(Sheldrake, 2013), while the concept is also referenced in several modern alternative and philosophical discourses
(Anthony, 2023).

Though the extended mind and non-local mind discourses have notable distinctions and typically draw from disparate
bodies of literature, they have much overlap in theory and practice. They suggest that human consciousness is more
expansive than has traditionally been represented in mainstream science, and that there is greater knowledge and wisdom
accessible to human beings when they are more deeply grounded in embodied presence and where non-ordinary ways of
knowing are incorporated into our sensemaking (Paul, 2021; Sheldrake, 2013). Notably, the cultivation of embodied
presence can be fostered even within digital and online cultures.

7. Technology as an Enhancer of Embodied Presence

Online environments and digital technology are not necessarily antithetical to embodied presence merely because
online engagement typically encourages imbalanced exteroception. Though online cultures tend to undervalue
interception, engagement in metaverse-like environments can be experienced in states of embodied presence. In particular,
improvements in haptic technologies in the future may help render a more embodied online experience - as is the stated
objective of Meta (Mark Zuckerberg, 2022). With the probable arrival of a vastly more “natural” metaverse and a more
democratized Web 3.0, online environments may feature greater embodied presence and cognitive responsibility
(witnessing the mind and assuming responsibility for behavior and choices - Anthony 2021, 2022, 2023). Towards this
end, the Anthony (2022, 2023) has developed the Mindful Metaverse scenario, which describes a preferred future society
and internet where online experience strongly mirrors the mindful self-awareness found in traditional wisdom traditions.
Such a society might develop where interoceptive wisdom is seen as a value worth preserving right across society,
including online.

8. Conclusion

In this short paper it has been argued that pervasive learning will likely be a requirement of human futures into mid-
twenty-first century. Within this context, developing digital wisdom and embodied presence may be part of the solution
to the collapse of sensemaking in the digital society, and in turn may help create a Deep Future of the metaverse and web
3.0.
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Abstract: Technology backed by chip technology, network communication technology, VR/AR/MR/XR technology, game
technology (game engine, game code, multimedia resources), and blockchain technology is referred to as "metaverse"
equipment. Augment Reality and Virtual Reality both have a wide range of potential applications. As the social
metaverse's degree of accessibility increases, more practical components should be found. Some people think that using
technology to solve issues is least necessary in the field of physical education. However, there are still several problems
in the subject of physical education. such as the dearth of sports facilities, the disparity in access to educational resources
and the standard of physical education. I believe that covering physical education in the metaverse is now popular. To
overcome the limitations caused by the lack of venues, physical education in the metaverse is extremely important. This
paper examined the viability of physical education in the metaverse as well as the factors affecting physical education's
effectiveness. To assess the viability, we would use the definitions of metaverse technologies, examples of how the
technology has been used in sports, and the meaning of the term "metaverse." Through network research and fieldwork,
educational occurrences and metaverse knowledge are gathered. The information's findings suggested that Metaverse
Applied to Physical Education would be highly advantageous to pupils. The significance of metaverse technologies as
they relate to education is highlighted in this paper.

Keywords: Metaverse, Physical Education, Virtual Reality

1. Introduction

In the coronavirus or corona-variant age, physical education in the Metaverse is a hovel and cost-effective way to
use Metaverse technologies to remove barriers to learning. Face-to-face communication has virtually disappeared in
modern culture as a result of the COVID-19 epidemic. However, numerous innovative approaches to teaching and
learning were used and found, such as learning in the Metaverse, which opened up new opportunities for both. This essay
will outline the use of Metaverse courses and explain physical education in the Metaverse. This essay's goal is to assess
the Metaverse course's viability.

2. Definition of Metaverse

Metaverse is a compound word comprising “meta” and “universe”. Meta is a Greek word meaning “transcendence
or more”. Meanwhile, “universe”, which means “world”, refers to the actual world we live in. With the recent
development of artificial intelligence-based technology, the imagined goals of mankind from about 30 years ago are being
made into realities that we can experience, and the metaverse continues to develop as an expanded integrated space that
connects the real world and the virtual world(Yu, J.-E. 2022)
it is defined as “a 3-dimensional (3D) virtual space where social and economic activities like the real world are used”, or
“a new world and digitized earth contained in digital media such as smartphones, computers, and the Internet that cannot
be limited to the virtual world” (Yu, J.-E. 2022).
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Users of the Metaverse will likely receive a single avatar or digital identity that gives them access to a cohesive
digital world. The ecosystem is supported by chip technology, network communication technology, VR/IAR/MR/XR
technology, game technology (game engine, game code, multimedia resources), blockchain technology, Al artificial
intelligence, and technology for virtual reality. This is the fundamental reason why it might have its own money, assets,
and things. This could be a digitally modified version of reality, a brand-new virtual environment, or a hybrid of the two.

Despite the emphasis on virtual experiences and technological advantages, Metaverse seems to have many
similarities to the internet in its core. This implies that Education may be applicable to the Metaverse.

3. Definition of Physical education

Physical education is a cultural activity that uses physical exercise as an essence to promote physical and mental
development.
Activities in P.E. include football, netball, hockey, rounders, cricket, four square, racing, and numerous

other children's games. Physical education also teaches nutrition, healthy habits, and individuality of needs.[JNCHS pairs

a P.E. class that incorporates cardiovascular exercise, core strength training, cross-lateral movements, as well

as literacy and math strategies which enhance learning and improve achievement. ( Mitchell, Stephen 2016 )

4. Research Background

The present data was taken from a lot of papers taught by the network. It is worth noting that these four technologies
both were the essence of Metaverse, which is widely used in the world. The objective of this research is to demonstrate
that Metaverse technologies should be used to sports in physical education Accordingly, the following research questions
will guide this study
What kinds of Metaverse technology should be applied to Physical education, and how does metaverse apply to
sports instruction?

Based on the study The Future of Immersive Teaching & Learning: Metaverse in Education. presented by Senarith,
P., Wachirawongpaisarn, S., & Phakamach, P. (2022). & Rezzil Player 22 Review: Stay Fit In VR While Learning Sports!
made available by Skarredghost. (2021). The metaverse application has a few notable features. which the new features
might affect how we teach physical education. The goal of this essay is to illustrate how they apply to physical education.
How much potential of Metaverse and which educational gap could benefit from Metaverse technologies applying?

According to PricewaterhouseCoopers' study of the US Metaverse for 2022. (2022). With the Action Plan for the
Integration and Development of Virtual Reality and Industry Applications (2022-2026), the researcher will examine
surveys that show the metaverse can close the educational gap in the current essay.

The primary goal of the current article is to examine the viability of physical education in the Metaverse. In order to
achieve this goal, a mixed design that depends on the stage of the review was thought to be more effective.

5. Metaverse Technologies

5.1 .Virtual Reality (VR)

Virtual Reality is a computer-generated environment where users feel that they are in the real world even though
they are interacting in the virtual world. The video gaming industry has one of the more remarkable examples of VR,
where players wear VR headsets and glasses to let themselves enter the virtual gaming world. Gamers can hit, run, and
feel all the activities depicted in the storyline.[3]The VR industry still has far to go before realizing its vision of a totally
immersive environment that enables users to engage multiple sensations in a way that approximates reality. ( Sheldon,
R. 2022 ) However, the technology breeds unprecedented business modes and learning modes. This concept will
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stimulate the production and consumption of educational content, giving birth to new educational models and

generating a wealth of new entrepreneurial and investment opportunities.

Figure 1. Virtual Reality

5.2. Augmented Reality (AR)

Augmented reality (AR) is an interactive experience that combines the real world and computer-generated content.
The content can span multiple sensory modalities, including visual, auditory, haptic, somatosensory and olfactory. AR

can be defined as a system that incorporates three basic features: a combination of real and virtual worlds, real-time
interaction, and accurate 3D registration of virtual and real objects. The overlaid sensory information can be constructive
(i.e. additive to the natural environment), or destructive (i.e. masking of the natural environment). This experience is
seamlessly interwoven with the physical world such that it is perceived as an immersive aspect of the real
environment.(Wikipedia Contributors. 2018,) In this way, augmented reality alters one's ongoing perception of a real-
world environment, whereas virtual reality completely replaces the user's real-world environment with a simulated
one.Moreover,Augmented reality is a chance that it will become our 'senses' through AR equipment and its excellent
experience will even be accepted and defaulted by the brain.

5.3. Multisensory Extended Reality (XR)

The fields of virtual reality and augmented reality are rapidly growing and being applied in a wide range of ways,
entertainment, marketing, real estate, training, and remote work (Chuah, Stephanie Hui-Wen 2018)

More especially, Multisensory extended reality is a kind of commixture, which combine Virtual Reality(VR),
Augmented reality(AR), and Mixed reality (MR). This technology Integrates the five traditional senses to realize the rapid
connection between actuality and virtual reality and enhances a variety of users’ senses in virtual reality.

Due primarily to the COVID-19 pandemic, When events are regularly constrained by practical factors. It is not convenient
for citizens to cheer each other at the stadium that tedious process of exercise is the inability to get feedback timely, and
that is the reason why many people find it difficult to stick to them. Metaverse Technologies are the new way to break all

barriers and make exercise more fun for them.

Machenism of Multisensory Extended Reality

Servicer
Skeletal points, Movements, Trajectories and Postures

Improvement

| Tactile Sense  Auditory Sense | Vision Sense
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Figure 4. Mechanism of Multisensory Extended Reality (XR)
6.Metaverse Applied to Physical Education

Instructional methods for using Metaverse were continually uncovered as it was being developed. More Metaverse
technologies are currently being used in the Education sector to overcome the numerous restrictions. This idea is known
as "(Technology + Education)" in the academic world.

6.1. Virtual Reality (VR) in Physical Education

Academic field has been emphasizing on Virtual Reality since Instructional techniques of utilising Metaverse were
continuously dug up.Virtual reality in education has been incorporated into national strategy in China.
Currently, there are some video game applications that use virtual reality to teach professional athletes.
Four separate training modes are available in games like Rezzil Player 22: Headers, Hoops Vision, Reaction Wall, and
Blockz.Each practice or gaming session is highly influenced by a certain sport and can be used to prepare for that sport.
The game also collects some statistics on your performances and shows them to you at the end of each session, also
highlighting if you are improving with regards to your past performances. For instance, in Reaction Wall it shows your
shortest and longest reaction time, while in Headers it shows your accuracy in hitting the ball, or in Hoops Vision the
longest streak of circles that you have correctly hit. This encourages you to improve always more. (Skarredghost. 2021)
According to the former study, it demonstrated that A computer-generated simulation of a hands-on demonstration
taking place in a digital setting. Training sessions on risk management, for instance, that focus on the management of
fires and flight training for airplanes. ( Phakamach, P., Senarith, P., & Wachirawongpaisarn, S. 2022).

Headers Hoop vision Reaction wall Blockz
Figure 5. Training Modes in Rezzil Player 22

Figure 6. User of Rezzil Player 22

I assume that what the first example showed also applies to physical education. Sports like football, tennis, and golf
have training restrictions due to location issues, and it might be challenging to reserve a field in advance. This is the

fundamental reason why Physical Education programs are rarely implemented widely in developed regions. In
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Guangzhou, for instance, there is a lack of sports fields, which makes it expensive to conduct physical education classes
there. However, some foundational football courses can be held outside of these locations with the help of a coach, and
online courses cannot cover the physical education subject due to the fact that physical education entails participation in
sports.

6.2. Augmented Reality (AR) in Physical Education

The augmented reality technology have three sectors:Head-mounted displays,tracking system,Computing Capacity
on the Move.These sectors create a digital illusion in three- dimensional world. Users are able to investigate a variety of
applications of the metaverse for educational purposes or for learning in augmented reality by utilizing educational
impact.it is mean that everyone using AR could have digital images in their vision .on the other words, AR technology
could benefit our referee training in Physical Education. For instance, there are a lot of controversial penalties in the
Football World Cup. Offside or onside are always the Spotlight of the football match which could determine the validity
of goals. but it is difficult for referees’ naked sight to judge offside 100% correctly.AR could solve those problems, we
can use AR digital images and calculations to identify offside. In daily referee education, Augmented reality can be used
to power in-depth material overviews. due to this, it is easy for learners to absorb and comprehend the study case.
Moreover, it could motivate the interest of learners and inspire their spirituality.

Archivo VAR @ArchivoVAR - 18h
[ ERROR catastréfico del VAR en el gol anulado a Lautaro Martinez.

El VAR cogi6 al defensa equivocado olvidandose del lateral izquierdo.
Lautaro Martinez se encuentra en POSICION LEGAL. X

Anélisis al detalle de @ naxotellado trazando las tres lineas.

OFFSIDE

Q 1915 0 234K QO es.9K &
(Explain of the erroneous judgement) (Vision of FIFA World Cup Qatar 2022)
Figure 8. Controversial Offside in FIFA World Cup Qatar 2022

6.3. Lifelogging in Physical Education

Lifelogging is a recorder that could capture and preserve your living life by devices. It would automatically document
and share your life whatever you use and collect your life’s data. With intellectual wearable devices and lifelogging
smartphone applications, you don’t need to record every single thing that happens to you to log your life. This data could
be analyzed to render them onto smartphone applications. on the other hand, pupils are enabled to overview their sports
progress by lifelogging as it enables pupils to see where and why they made a mistake or somewhere needs improvement.

so that these can be avoided or accurately changed in future.
6.4. Potential of metaverse in Physical Education

Accuracy of Physical Education: VR technology can help physical education in tertiary education majors to instruct
students with more accuracy as well as the development of their interests,

Venue Shortages of Physical Education: Metaverse simulation of sports venues would widen the range of physical
teaching and instructional methods.

Imbalanced Resources of Physical Education : Metaverse Applied to Physical Education using VR/AR/XR to break
down the educational barriers between urban and rural.
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7. Conclusion

The conclusions are summarized as physical Education in the Metaverse has a lot of real-world viability. Even with
the limitations of the technologies, the potential is still astounding. The fact that Metaverse has been used to socialize and
play games, both of which are fundamental components of physical education. It might be evaluated in terms of its
contributions to enhancing the effectiveness of physical education instruction and addressing the venue's limitations. It is
unclear what mechanisms impact performance disparities between virtual and real worlds.

I could only come up with two options. One is that the foundation of sports technique is emphasized in Metaverse
physical education courses. The other possibility is Metaverse could establish a new field of Physical Education that is
something like a mixture between Physical Sports and E-sports.

Despite its drawbacks, | believe that Metaverse Applied to Physical Education would benefit students greatly. Future
developments could increase the application of metaverse to physical education.
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Abstract: The development of metaverse educational software and platforms has been widely explored in the context of
blended learning and has sparked discussion about whether metaverse is a boon or a bane for higher education. However,
little research has been done on how the Metaverse should empower higher education when used as a pedagogical tool
for student project work. In this paper, we approach this problem from a practical standpoint: We supervised an
interdisciplinary Metaverse research project from the perspectives of scholarly communication, design thinking, technical
skill building, and pedagogical considerations. Results show that project group members acquired skills in metaphorical
embodiment, creative writing, user needs analysis, and technical design in 2.5 months. We therefore suggest that
metaverse education for graduate students should pay more attention to creative perception of the world, individual sense

of presence, and awareness of teamwork.

Keywords: Cinematic Game, Computational Media and Arts, Design Thinking, Metaphor, Science Communication

1. Introduction

The Metaverse is more than a technology, but a vision that anticipates the future (Pan Hui et al., 2021). Metaverse in
education has been widely discussed in at least two scenarios: the first is how the Metaverse redefines the conventional
means of education by engaging learners in hands-on activities that are risky and difficult to accomplish in the real world;
the second is how metaverse ideas reshape teaching and learning in a post-COVID -19 world. In both cases, metaverse
concepts and frameworks have been explored. However, studies have rarely linked their discussions to the pedagogical
implications of the Metaverse, i.e. How can the Metaverse expand students' perceptions of the world? How might
individual sense-making be reconciled with teamwork? How would the roles of teachers and students change in a student-
centered metaverse project?

Our research tries to bridge the gap by integrating pedagogical and educational considerations with real teaching
situations by addressing the following topics:

*  What elements have we considered when the Metaverse meets graduate education?

*  What teaching methods have we used in developing student-centered metaverse projects?

We expect our experiences will illuminate considerations of pedagogical practice as the Metaverse evolves. As the
first university to launch a plan to establish a digital twin metaverse campuses to enhance teaching and learning, we have
embedded metaverse elements in multiple contexts. Technically, our foundational work in augmented and virtual reality
dates back a decade and has been complemented by research in computer networks, data science, and social networking.
In addition, all six technological areas of the Metaverse, i.e., blockchain, human-machine interaction, electronic games,
artificial intelligence, computer networks, and digital twin, are hot research areas with a solid foundation derived from
the research heritage of the host university. Finally, our interdisciplinary academic framework enables us to develop a
new pedagogical idea by helping students create integrative metaverse projects that reflect the belief that "collaboration

and communication are important values for the Metaverse" (Zackery et al., 2016).
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The existing education system and the pedagogical frameworks in higher education need to be reformed to provide
the current and future generations with timely awareness of new technologies. In addition, the grand, meta-narrative style
of science communication needs to be reconsidered. Educational professionals engaged in the Metaverse need to reflect
on the quality of its presence, its character, and narrative style, and its impact on the real world.

This paper describes how science communication, design thinking, computational media and arts education are
integrated into a 2.5-month challenge project. We will explain our experiences with a student-centered, inquiry-based
teaching method in metaverse education that focuses more on balancing individual and collective perceptions of the world
than on skill development. We will also outline our teaching philosophy and rationale, describe the research project and
its findings, and finally reflect on the pedagogical implications.

2. Teaching Philosophy and Rationale
Two levels of teaching philosophy and rationale inform our practice: the university level and the curriculum level.
2.1. At the University Level

As a brand new university, we “adopt the enquiry-based cross-disciplinary active learning model which blends
enquiry-based and problem-focused learning to prepare our students to be future leaders and technology entrepreneurs”.
Students explore new topics with their hands-on projects rather than simply following advisors' research ideas. Leadership
skills, communication skills, and JIT (just in time) learning skills are practised. Students are also expected to develop a
shared vision and support each other with their expertise.

The university's exercise in Maker Education sheds light on metaverse education. Maker Education was originally
associated primarily with STEM (science, technology, engineering, and mathematics). Today, it can be found in various
disciplines to demonstrate learning while creating something meaningful, group-based, and proactive (Hwang, 2023).
Given recent trends in creative convergence education during the Industry 4.0 revolution (Kettler et al., 2021), much of
the research recommends educational strategies that foster students' creative and critical processes of meaning making.
This is a teaching method that highlights students' interests and guides them to create something meaningful, unique, and
tangible (Hsu et al., 2017). The so-called Maker Space is our university's flagship for Maker Education. With a total area
of more than 9700 m?, it provides space for 450 students to work collaboratively. The Maker Space enables student-
centered teamwork by breaking down physical and disciplinary boundaries. With more than 260 master's students from
diverse academic backgrounds, we apply the project-based learning (PBL) approach and encourage students to explore
real-world problems together.

2.2. At the Curriculum Level

The Challenge Project for master’s students is a good example of our impact-driven leadership development
initiatives. It offers students 2.5 months to work in teams to discuss, propose, rethink, and prototype a research project.
This exploratory phase, later described by students as "self-directed, self-disciplined, self-monitoring, and self-
correcting,” begins with students committing to the project, recruiting team members, and managing project progress.
Project leaders must learn to lead, collaborate, seek resources, and ask for help when needed.

Two integrated courses support Challenge Project progress. Effective Academic Communication and Design
Thinking, the two Common Core courses for all master's students, are taught jointly by 3 English teachers and 3 Design
Thinking teachers. Effective Academic Communication aims to enable students to reach the widest possible audience
using simple language. Design Thinking emphasizes user needs exploration and recognizes that "Metaverse emphasizes
a new level of user experience between the physical and virtual worlds and therefore requires simultaneous efforts of

network, system, and user-centered aspects” (Pan Hui et al., 2022).
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Students may also seek advice from faculty members or other engineering-based project mentors from industry. The
teaching team discusses regularly to review the rationale for presenting a particular class topic. Based on the idea that
Metaverses are "fictional constructions in which participants interact through self-created avatars that attempt to replicate
participation or real life in an environment of virtual metaphors without spatial and temporal constraints” (Acher, 2022),
a metaphorical design thinking philosophy was proposed and applied on the part of the language teachers. The use of
metaphorical expressions in representing scientific or abstract concepts is embedded throughout the semester and was the
main topic of two separate lectures. Students are encouraged and guided to put themselves in the perspective of the
audience rather than using a linear and top-down expert model when communicating with non-experts. Symbolic
expression and visualization are also strongly encouraged for communicative purposes. Examples of SAM (storytelling,
analogies, and metaphors) in science were given. These "SAM" skills are taught extensively to students, and they are
encouraged to think of metaphorical or analogical expressions for scientific concepts.

In addition to regular lectures, language instructors also hold individual "communicative sprints" to address students'
communicative goals. The teaching and learning process brings creative writing, esthetics, and linguistic viewpoints into
play. This combination is intended to increase the focus on students' creative communication skills and analytical abilities
based on an understanding of user needs.

During the recruitment roadshow, we found that many students were eager to try out projects related to the Metaverse.
Over the 13 weeks, students worked together through the 5 steps of Design Thinking: Empathize, Define, Ideate,
Prototype, and Test - half of them developed prototypes. We gave them instructions on four aspects: how to use symbolic
and metaphorical thinking and language throughout the project; how to design the project based on the needs of the users;
how to implement pedagogical goals with interactive activities; how to implement technological requirements to achieve
the goals. It was found that students with a background in fine arts tend to use metaphorical means more systematically,
and we decided to discuss an art technology based metaverse project in Section 3.

3. Project Design and Results

The metaverse project “Plume Tale: The Poetic Rhetoric of Meta-narrative” is both an interactive film and a
cinematic game with a theme of the new university’s history. An interdisciplinary team designs it with five members with
different backgrounds in New Media Art, Film and Literature, Computer Science, Linguistics and Interaction Design,
and Social Politics, as is shown in Figure 1. The students “share the same aim of the humanistic spirit of the new era
through research and practice of cutting-edge media and content” by poetically delivering individual stories about the
university through mixed reality (MR). Everyone has different roles and contributions in the project, such as writing the
story and proposal for the project, solving technological issues, visual and user interface design, and preliminary research
historical footage collection.

Shihan Fu Yulin Shen Jiayang Huang Yuxi Wang Junrong Song

Graphic CG New media art Society Literature

Interaction 3D Reconstruction Art&Tech Public policy Filmmaking
Psychology

Figure 1. Comic images of team members used in project roadshow.
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3.1. Implementation

The Metaverse is being developed primarily using Unity3D to run on Meta Quest 2 with hand tracking capabilities.
The project involves three subtasks: 3D modeling, animation, and interaction design. First, students have to create a virtual
environment modeled after the real world, which motivates them to learn some 3D modeling skills. Animation is another
task. Students use Mixamo's open-source motion library to select and tune custom animations in Unity3D's animation
control system so that different characters can play with different animation behaviors. The final part is the interaction
design that allows the application user to play in the virtual world. The interaction design allows users to play in the
virtual world, and completing these three subtasks requires interdisciplinary knowledge that can enhance student learning.

3.2. Project Storyline and Level Design

As a cinematic game, the project sets the player’s mission to trigger the miracle about a red bird by helping the little
girl find the missing feather. The story is revealed through a little girl’s eyes when she observes how her parents open a
wasteland and build a new world. A view of the virtual design is given in Figure 2.

Oceangrapher Occangrapher §
Mom Dad

Figure 2. View of the designed virtual scenario.

The story is a continuum of metaphors based on the history of the new university being a realistic reference blueprint.
It takes the “Red Bird” as an invisible symbol, and the player searches for lost memories in the campus space interwoven
with virtual and the real world. The prototype of the little girl is a teacher who has a close relationship with HKUST, and
her image represents a composite character to express a shared experience and memory. Maritime elements represent the
undiscovered ‘blue ocean’ of knowledge. At the same time, the two campuses are connected by the ocean, and the ocean
represents the birthplace of original life. After experiencing and searching for memories represented by a red feather,
viewers enrich their emotions, and the environment changes from gloomy to colorful.

Historical documents, materials, and archives are referenced throughout the visual style and design. Dark blue and
golden yellow are used as the color scheme, and the color coordination comes from the school’s emblem, which is
interpreted as a blue ocean and golden brain. In the design of a virtual magic campus, the ocean and knowledge are used
as design elements. On one side is the ocean, which symbolizes the origin of life, with many sea creatures and elements.
On the other side is the ancient Greek sculpture of the “Academy of Athens”, symbolizing the beginning of wisdom and
representing the noble mind in the pursuit of morality, intelligence, health, and esthetics.

4. Pedagogical Discussions

Below we propose the following 3 pedagogical suggestions for metaverse education in the higher education context,
especially for graduate students. They are based on the regular classroom meetings and discussions held by the teaching
team. We also asked students for feedback after the end of the semester.
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4.1. Metaverse education should focus on balancing the individual and collective sensemaking of the world

In a world where well-trained Al language models are increasingly common, only new and individualized perceptions
of the world can continue to push the boundaries of knowledge. In science classrooms, sensemaking is a collaborative
practice in which students share initial ideas with peers and identify disagreements or gaps in their shared understanding
of the causes of phenomena or solutions to problems (Odden and Russ 2019).

Our efforts to develop students' ability to tell stories and use analogies and metaphors to reach the widest possible
audience have sparked a spirit of innovation among students. Although this metaverse project has a large and rigorous
theme of restoring the history of the college, it uses a different approach than the traditional meta-narrative style of science
communication: a personalized and poetic worldview. Storytelling leads to more sustained and meaningful engagement
with science. The metaverse environment assists a academic narrative shift from totalizing beliefs to individualized
expression. In the metaverse context, living or embodied stories provide users with access to highly personalized
experiences. Paradoxically, the designer and the player/viewer also foster a sense of community through interaction and
interpretation of the metaphorical meaning of the story. This expands the boundaries of interactive film and the audience's
experience of “being on the Internet."

The use of metaphorical concepts and symbols also allows students to better present ideas for solving real world
problems. It is well known that metaphor is a fundamental component of human cognition and not just a poetic, rhetorical
device (Gibbs, 1994; Lakoff & Johnson, 1980, 1999).Students develop their own interpretations of new concepts or
theories rather than adopting what is considered authentic in a particular discipline. They also develop new scientific ideas
and find a shared space for understanding with the audience by using metaphorical symbols.

4.2. Metaverse education should encourage peer tutoring or students as partners

What we do at the curriculum level offers an alternative to the current mode of graduate education: students as
partners in creating teaching and learning content. They worked on a solid story for 2-3 weeks on its intertextuality, visual
style, coherence, and interaction with the technology. With different understandings of the main character, plot, audience
experience, and other issues, they were able to reach a consensus with the help of the teachers. In designing and creating
such a metaverse project, students are brought to the center of education: they are the mastermind and the executive force
as well. They become educators when they create. Instead of being gurus, teachers become the coordinators, coaches, and
facilitators who must collaboratively find the most efficient way to make learning happen.

Student feedback indicates that they had a memorable time together through meaningful discussion, communication,
and collaboration. The group consists of diverse members with different backgrounds. However, after agreeing on the
goal of the project, they agreed on a leader. In this project, the lead student taught the other members software skills, and
other members contributed filmmaking or data collection skills. They have found that a common goal, sound logic, and
academic support are essential.

4.3. Future Work

With the rudimentary attempt to tell new academic stories from the perspective of poetic narrative, we have yet to
engage diverse populations and empower them through the instructional process of scientific sense-making. If students
have technical questions during project development, project mentors need to coordinate resources in a timely manner.
How should teachers be involved in a metaverse project? Currently, we recommend students form a team of five to eight
members with diverse educational backgrounds to encourage brainstorming. However, during the 2.5 months, some
students in the group could not contribute because the task had to be more suitable for them and they preferred to work

independently. Therefore, the coordinating role of faculty also presents new challenges for faculty and mentors.
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The evidence is clear: to create metaverse education that contributes to students' creative perceptions of the world,
an individual sense of presence, and an awareness of teamwork, new pedagogical perspectives must be fostered to move
from teacher-centeredness to student-centeredness. If approached properly, the metaverse enhanced project-based
learning can provide opportunities for interdisciplinary practices that help build hard and soft skills. Although this
approach needs more time to flourish, in the long run it would be a significant step toward a resilient panorama of
metaverse education.
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Abstract: With the trend of global education and teaching reform, tracing the historical roots of China’s research on
learning errors, a new form of teachers’ professional knowledge called “learnable content knowledge” (LCK) could be
proposed from the perspective of students’ “learning”. LCK is the special “crystallization” of CK and the knowledge
about student learning, mainly contains knowledge about students’ understanding, the development of learning materials
and student learning approaches. The construction of LCK relies on the transformation of school-based teaching research
to learning research and the reform of teacher education curriculum. The study will endow teachers with new role as
knowledge creators, promote students high-quality learning, and contribute to create a high-quality, professional, and
innovative teaching force.
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Abstract: Educators and academics have paid significant attention to using digital games in the classroom over the past
several decades. However, this application technology in China is still in its infancy. Teachers, as proponents of teaching
reform and pioneers of technology integration, are essential in encouraging the implementation of digital educational
games in China. This study aims to apply the modified Technology Acceptance Model (TAM) models to predict Chinese
K12 teachers’ acceptance of digital educational games by analyzing their behavioral intentions through a quantitative
approach. A survey of 246 teachers was carried out. The study found that Chinese K12 teachers have high scores on
behavioral intentions. In addition to Game Anxiety, there is a positive correlation between Perceived Usefulness,
Perceived Ease of Use, Personal Innovativeness in the Domain of Information Technology, and Behavioral Intentions.
Furthermore, Perceived Usefulness (B=.394, p<.001) is the significant influencing factor, which had a moderate positive
relationship with behavioral intention. However, the connection between Perceived Ease of Use (B= .128, p< .05) and
behavioral intention is the weakest in this study compared to the other variables. The result is inconsistent with the
original TAM model, which assumed Perceived Ease of Use as a core factor. The findings filled in the gaps in K12 teachers’

intentions of using digital educational games in the Chinese context.

Keywords: Behavioral Intentions, China, Digital Games, K12 in-service Teachers, Technology Acceptance Model

1. Introduction

Employing digital games for educational purposes has been gaining traction worldwide. Numerous studies (Annetta
et al., 2010; Callaghan, 2016; Cipollone et al., 2014) have demonstrated that teaching with digital games enhanced
students’ 21st-century skills, including critical thinking, problem-solving capabilities, and interdisciplinary competency,
which has significant values for the cultivation of future leaders. Meanwhile, some characteristics of digital games,
including competition, rewards, leaderboards, and levels, make them useful educational tools for improving students’
motivation and classroom engagement (Kapp, 2012; Sailer et al., 2017). However, previous studies showed that digital
games were not widely and frequently applied in the classroom by teachers (Denham et al., 2022; Evans, 2019). According
to Hodges and Prater (2014), the majority of teachers selected games as the technology least likely to be adopted in the
classroom. Scholars identified the reasons from external barriers, including lack of support, less equipment support, and
unstable internet connectivity; as well as internal barriers, including stakeholders’ negative beliefs and attitudes (Denham
etal., 2022; Hew & Brush, 2007). Although the objective barriers exist, teachers’ technology acceptance and related skills
were seen as a longer-term issue for technology usage (Denham et al., 2022).

Teachers’ individual traits play an important role in applying digital games in class. However, little research has been
found on the relationship between Chinese K12 in-service teachers’ individual traits and technology acceptance of digital
games. Therefore, this study aims to understand and predict changes in Chinese K12 in-service teachers’ technology

acceptance of digital games by a modified model. Moreover, human’s deliberate actual behavior is reflected in their
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intentions (Davis,1989).In this study, teachers’ acceptance of digital games was operationalised as teachers’ behavioral

intention to use digital games.

2. Literature Review

2.1. Teachers’ Technology Acceptance

User acceptance describes the willingness of users to apply an informational system for particular goals, which can
be modeled and predicted (Dillon, 2001). According to Hafiza Razami and Ibrahim’s (2022) systematic literature review,
Technology Acceptance Model (TAM), which was developed by Davis (1989), was frequently used to predict the
acceptance of digital games. The reliability and validity have been fully proven. In this model, Davis (1989) analyzed and
distilled two determinants of users’ technology acceptance and named them Perceived Usefulness (PU) and Perceived
Ease of Use (PEOU). PU is whether users perceive a particular application to help them do their jobs better or not. A
system with high PU is one in which users believe there is a positive relationship between usage performance. PEOU is
the user’s belief that using a system or application does not require too much effort. All else being equal, an application
that is easier to use is more likely to be accepted by users. The outcome variables in TAM are Behavioral Intention (BI)
and Actual Usage of Technology (AU).

In addition to the core variables listed above, TAM was typically supplemented with new factors and variables to
enhance the validity of forecasts (Bourgonjon et al., 2013; Hafiza Razami & Ibrahim, 2022; Maranguni¢ & Grani¢, 2015).
De Grove et al. (2012) added three external variables to their research of teachers’ acceptance of digital games: Game
Experience, Learning Opportunities, and Curriculum-relatedness. The study showed that the model explained 68% of the
variance in behavioral variance, validating the TAM model’s capacity to predict behavioral intentions. The results
demonstrated that Perceived Usefulness and Learning Opportunities were essential factors influencing the usage of digital
games. Furthermore, in Bourgonjon et al.’s (2013) study of secondary school teachers, six external variables were added
to the TAM model. According to the findings, Perceived Usefulness was the most influential variable on behavioral
intention, and Learning Opportunities, Subjective Norms, and Personal Innovativeness In The Domain Of Information
Technology were variables that influenced Perceived Usefulness. Maranguni¢ and Grani¢ (2015) suggested individual
variables should be involved in future research because of their possible moderating effects, such as computer anxiety
and other emotional factors.

2.2. Hypothetical Model

A modified model was developed to answer the research question, which is the relationship between teachers’
individual traits and the behavioral intention of using digital games. The two key factors in the original TAM model,
Perceived Usefulness (PU) and Perceived Ease of Use (PEOU), were selected as two independent variables of the
individual traits. In this study, the PU was defined as the extent to which a teacher believes that adopting digital games
for teaching and learning will improve their job performance and the learning of their students. The PEOU was defined
as the extent to which a teacher believes that adopting digital games for teaching and learning will free from effort. The
hypotheses for these two variables are as follows:

HI: Perceived Usefulness (PU) positively associate teachers’ Behavioral Intentions (BI) to use digital games.

H2: Perceived Ease of Use (PEOU) positively associate teachers’ Behavioral Intentions (BI) to use digital games.

Moreover, technology anxiety or technostress has been established to substantially influence in-service teachers’
willingness to use technology and assessment of an application’s curriculum relevance (Joo et al., 2016). It is an emotional
disturbance or a personal feeling of unease when using technology (van Raaij & Schepers, 2008). The reasons for this

anxiety can be a lack of infrastructure, training or support (Adukaite et al., 2017); a worry of losing important data or
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making other mistakes, and a fear of looking stupid (van Raaij & Schepers, 2008). In this study, the researcher takes game
anxiety as the norm of technology anxiety. Hence, the hypothesis for this variable is as follows:

H3. Game Anxiety (ANX) negatively associates teachers’ Behavioral Intentions (BI) to use digital games.

Furthermore, previous studies have shown that Personal Innovativeness In The Domain Of Information Technology
(PIIT) was an important factor in technology acceptance (Bourgonjon et al., 2013). The construct of PIIT was developed
by Agarwal and Prasad (1998). It can be defined as “a person’s willingness and attitude to try out any new information
technology”(Agarwal & Prasad, 1998). Moreover, van Raaij and Schepers (2008) further explained PIIT as “a form of
openness to change.” Several studies (De Smet et al., 2012; Lewis et al., 2003; van Raaij & Schepers, 2008) demonstrated
that PIIT is an essential feature and significantly influences technology acceptance in the educational field. The adoption
of digital educational games in teaching and learning is a manifestation of teachers’ technological innovation, which is
significant to be considered in this study. Hence, the hypothesis for this variable was as follows:

H4. Personal Innovativeness in the Domain of Information Technology (PIIT) positively associates teachers’

Behavioral Intentions (BI) to use digital games.
3. Method

This study adopted a quantitative research method. The data were collected through the questionnaire, which was
adopted from the survey created by Davis (1989). The original survey’s Cronbach’s alpha coefficients exceeded .70.
Except for demographic questions, all items used a five-point Likert scale as follows: 1-strongly disagree, 2-disagree, 3-
neutral, 4-agree, and 5-strongly agree, which were converted into values of 0, 20, 40, 60, or 80, resulting in a score range
of 0 to 80. This research recruited 263 Chinese K12 teachers through the snowball sampling method, while 246 valid data
were obtained and analyzed by SPSS 27. The Cronbach’s a of the questionnaire is greater than .7, indicating that the
overall reliability of the questionnaire is relatively good and has good internal consistency. The results are shown in Table
1. A set of Ordinary Least Squares (OLS) regression with Behavioral Intention as dependent variables was conducted to
answer the research question, and teachers’ demographic items were designed as control variables in OLS regression. To
prevent the problem of multicollinearity, all control variables were grand-mean centered before introduction into the
model.

Table 1. Descriptive of the Scales and Items

Scales Descriptive Results of Scales
Mean: 70.27 Min: 20 Max: 80
Std. Deviation: 12.396
Cronbach’s o @ .901
Perceived Ease of Use (PEOU) Mean: 46.61 Min: 0 Max: 80

(Three items, e.g., “Using educational games in the classroom would not require ~ Std. Deviation: 18.769

Perceived Usefulness (PU)

(Three items, e.g., “Using digital educational games can help me teach better.”)

a great deal of effort from me.”) Cronbach’s a : .787
Mean: 27.97 Min: 0 Max: 80
Std. Deviation: 19.278
Cronbach’s o : .886
Personal Innovativeness in the Domain of Information technology (PIIT) Mean: 44.99 Min: 13 Max: 80

Game Anxiety (ANX)

(Three items, e.g., “Digital games make me feel uneasy.”)

(Three items, e.g., “If I heard about new information technology, I would look for ~ Std. Deviation: 14.282

ways to experiment with it.”) Cronbach’s a : .728
Mean: 62.93 Min: 20 Max: 80
Std. Deviation: 13.818
Cronbach’s a : .901

Behavioral Intention to Use (BI)

(Three items, e.g., “I intend to use digital educational games in the classroom.”)

66



4. Findings

According to the OLS regression result in Table 2, the three independent variables, PU, PEOU, and PIIT, were
significantly and positively correlated with BI. In contrast, ANX was significantly and negatively correlated with BI. The
results are in line with the four hypotheses. In specific, the regression coefficient of PU was .394 (t= 7.648, p< .001),
which means for every one standard deviation increase in PU, Bl would increase .394 standard deviations, holding all
other variables constant. The regression coefficient of PEOU was .128 (t=2.371, p< .05), which means for every one
standard deviation increase in PEOU, Bl would increase .128 standard deviations, holding all other variables constant.
The regression coefficient value of PIIT was .186 (t =3.424, p< .001), which means for every one standard deviation
increase in PIIT, Bl would increase .186 standard deviations, holding all other variables constant. However, the regression
coefficient of ANX was -.303 (t= -6.348, p< .001), which means for every one standard deviation increase in ANX, BI
would decrease .303 standard deviations, holding all other variables constant.

The adjusted R? is .504, which means that PU, PEOU, ANX, and PIIT can explain 50.4% of the variation in
Behavioral Intention. Moreover, the model has passed the F test (F (13,232) = 20.138, p< .001), which means that at least
one of the scales would relate to Behavioral Intention. In addition, multicollinearity does not exist in this regression model
because VIF values are all less than five. The D-W value is near two. Thus, there is no autocorrelation in the model and
no correlation between the sample data. The model fits the data well.

Table 3. Regression Results of Individual Traits and Behavioral Intention

Unstandardized

Coefficients t Sig. VIF
B Std. Error
(Constant) 0 0.045 0.011
PU 0.394 0.052 7.648 ok 131
PEOU 0.128 0.054 2.371 * 1.441
ANX -0.303 0.048 -6.348  *** 1.123
PIT 0.186 0.054 3.424 faleie 1.465
Gender (Female = reference group)
Male -0.112 0.178 -0.629 1.067
Prefer Not to Reply -0.065 0.26 -0.251 1.051
Grade Level (Elementary = reference group)
Kindergarten 0.175 0.147 1.193 1.109
Middle School -0.02 0.114 -0.178 1.098
High School -0.088 0.2 -0.438 1.064
Years of Teaching Experience (1 to 5 years = reference group)
Less than 1 year -0.288 0.238 -1.209 1.095
6 to 10 years -0.124 0.119 -1.036 1.285
11 to 15 years -0.014 0.136 -0.106 1.225
More than 16 years 0.265 0.132 2.006 1.224
R 728
R? .530
Adjusted R? 504
F 20.138***
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Note. *p <.05 **p <.01 ***p <.001, two-tailed. D-W= 1.850;

PU = Perceived Usefulness; PEOU = Perceived Ease of Use; ANX = Game Anxiety; P1IT= Personal
Innovativeness in the Domain of Information technology; Dependent Variable = Behavioral Intention;
Continuous variables (PU, PEOU, ANX, PIIT, and BI) were standardized prior to entry into the model.

5. Discussion and Recommendations

Per OLS regression analysis, the model in this study was able to explain 50.4% of the reasons for the change in
behavioral intention. The findings of this study were consistent with all the research hypotheses. Three factors, namely
Perceived Usefulness, Perceived Ease of Use, and Personal Innovativeness in the Domain of Information Technology,
were positively associated with teachers’ behavioral intentions to utilize digital educational games, respectively. However,
Game Anxiety was negatively correlated with behavioral intention. The results indicated that if various stakeholders wish
to encourage teachers’ behavioral intention to use digital educational games, they should promote teachers’ PU, PEOU,
and PIIT. And reduce teachers’ anxiety about the games.

Furthermore, the importance of these four factors varied. Specifically, Perceived Usefulness (B=.394, p< .001) was
the significant influencing factor, which had a moderate relationship with behavioral intention. The result was consistent
with previous research that found PU to be an essential indicator for testing behavioral intention (Bourgonjon et al., 2013;
Hafiza Razami & Ibrahim, 2022) and was also consistent with the hypothesis of the original TAM model (Davis, 1989;
Maranguni¢ & Granié, 2015). Scherer et al. (2019) suggested that teacher education and professional development should
enhance teachers’ Perceived Usefulness as it was identified as a core factor in teachers’ intention to use technology.

Moreover, Game Anxiety (B=.304, p< .001) was the other significant influencing factor, suggesting that teachers
with negative emotions towards DEGs were less willing to employ them. The result aligned with Adukaite et al.’s (2017)
research. However, the study found a weak association between PIIT (B=.186, p< .001) and BI, which showed teachers
may incline to use digital games in the classroom even if their PIIT was not high enough.

Surprisingly, the connection between Perceived Ease of Use (B= .128, p< .05) and behavioral intention was the
weakest in this study compared to the other variables. The result was inconsistent with the original TAM model (Davis,
1989), which assumed Perceived Ease of Use as a core factor, but was in line with Bourgonjon et al.’s (2013) study.

The addition of variables relating to the teachers’ personal traits in this study increased the explanatory power of the
TAM model. This study identified the importance of Perceived Usefulness and Game Anxiety in predicting teachers’
behavioral intentions of using digital games. Therefore, to promote the implementation of digital games in the Chinese
education context, school administrators should be aware of the importance of raising teachers’ perceived usefulness,
which is an effective way to increase teachers’ willingness to adopt digital. Moreover, school managers should attempt
to reduce teachers’ game anxiety and assist teachers in enhancing personal innovativeness. To achieve these goals,

relevant teacher education and training are essential (Gabriel, 2016).
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Abstract: With the development of learning science, gaming in education has emerged, which forcing the
reform of education. The question of “how to use games in classroom” has been reframed to “how to integrate
games and learning to develop a learnable curriculum”. This study will focus on boardgame, using the lens of
embodied cognition to reflect the characteristics of boardgame, then explore the principles and models of
boardgame curriculum development. The materiality of boardgame can initiate learners’ body and spatial
awareness and serve as space and medium. Immersion in boardgame playing would enhance environment
building and interaction through rules, gameplay and narratives. Knowledge building would happen when

teachers and students co-created their curriculum and experienced it, and that is materials experience.
Keywords: Boardgame, Curriculum Development, Embodied Cognition, Learning Science

EYHEDFRE SR EYES N TEE S > R AR T RE o Yol BIEE %§%§
B O V- PALS R S o RSN AR RS L BB R PF A
méﬁmﬂéﬁm~ﬁ“w’fﬁééﬁ‘%ﬁﬁﬂw“’?*“%?”Wﬁiﬂﬁ”#?@

el R B LR T A e K B AR T F IS AR AHAH S ARG
%ﬁ?hﬂmw&’Tﬁﬁbwﬁﬁﬁ+kxﬁmﬁ%$ﬁQWﬁ»’ﬁm*‘ﬁw%E%
W B YR g?ﬁ&:ﬁ%}ﬁlﬁﬂw‘ﬂﬁﬁﬁ’ZMG)°ﬁ?” ivdr s B
b BB L G SRR F L PRl A R I R0

F S Flbd 8V F i e

A A Fe T P B LEHERAES T0 6 L Fomp "APREFRTEEATEC R FV ol A
g7 (202IMT01274) 5 R A 4 47 & Ak g #9041 2021 & & § % & % “AI-LCK AL %F7 i e B 3 @ oo
WHEF L (GD21YIVIZ)

70



A g A J/@é"ma 2 BB e higae s “EL Y ITIT;}H AR E) K 1 BN
TR TAET (body) o T L0 KSR § LA xR0 R e & (8
%45 2017) o iémmﬁﬁﬁdﬁmmE*W&’a%»ﬁ“%mbwiﬁ’ak%ﬁ¢
T HE o o

11, £ perf Jris

£ 25enp g 42 (inherent materiality ) £ H &2 3 + 2558 & % B8 ¥ 9% & 2 e (Ambrosio,
2021) o T AR BHHR I EY F eI B RB S B2 I RN E TR RET &
Brendl @ SEiH o A ko sé’r)ﬁ*«mfbifi’““ ERCF i TR R ARy AR
TR ? B0 T Rgr k EF eI B0 I A R PR Ao e i IR frze R
F :}‘“Iﬂ:wrﬁz" By e ’Fﬁ’b i% (ﬁo i+ ) BIFIHT ifﬁ’-ﬁol*:}a&ﬁ—mﬂ ’aﬁﬂ}'& » B I RJE B~
ERR R T 0 2 BH B iF 7 s ehi 42 )% (Kosa & Spronck, 2018) e

5 (materials) &d “Bit (doit BB~ B BIEE) e e Z F Y Fa Y rH%
Fed R R (dedp Y 2550 S R A~ 5 R E ) 797 & e (Giaccardi & Karana,
2015) o e d w ¥3gh Y o L E MR A IR G 25N 6 47 (game board ) ~ ¥ % i  (components)
P 2 (rulebook) » M EREEF e - IR o

12, FPFH X HAY PEHRIK

A TRAEAEEY AR TRE P EHARLSA B G -
Y- o R AT EIRF ABFATI I EId SR AR ETF ARG
xR o S G *Fd‘j”ﬁ}’«kg-m B3 A k= ps i el R G S i o L LN < 5 A T
PG RERESFRA R AT REF I G A ET L TH
i h MEEY U RE S 2 R R
PSRRI B0 S WO U 6 SRR eI £ s A 18T
RS Y F LA 0 FRBRAIISMREZEY P 7 SRR ET LT o 2
TR > LB AR E;;aié}—“&{uﬂ Ao pAES {FE S ( Fje llingsdal &
Klockner, 2020) - 4 ¥5fie 4% Sen B F IR - fad 1 F Y K RA B @A R FV
B Ft sb;P&ffﬁﬁcfEk"k"’}%—' M B3 B o s RBILT Eﬁcﬁiﬂ*",\_‘ff”}lﬁ"g B3 dg
SR o hrB Ll AT ERER RERIRTA LA FROERLM %0 B R iEE Y hi
BAETeBE B A G LRIRRE I B g N

‘"d

B

|

&

Bl £xsfpeitia @y B 62 58 (Maurer & Fuchsberger, 2019 )

2. $ B FEOMBERAREV IR S AT B

71



g,aﬁrr{qwxﬁaﬁ HrnEs A Mol a0 - B AT R AFE - BaR

ede 4 kLY chB L s T B3 S A4 B INh 3 T g RhA P (%}af\«}r E3T

2006) o F 2 o iRATTHE S ALHPINE BINAS R 2 2 A LWITL EHERE (¢
2 g

ZEASEESPFE) EE - BAAA YHsIE Lok g REigi
Plg e om 5T bR L P nE AR R R o L XRARITIR R DA M A T TR 2N R i
Tk P B 4 cE 2Bl koo

2.1, K 2FIw R

R A RBE e pMAEY A B E5E S (ludology) fréc® £ (narratology )
l[%%fbif Rt o4 HIRE R EATEE Y AR NIRRT xv'ﬂ R dp & 2Rk
LR AL L ekl o s Ek4cE” (Ang, 2006)

Bdoo PR Y Ppgkaeiz (Gameplay) H4p k) RPRATE N R F g S 0 iBat R
E g m&» WP IR R MTEEL B o 2558 4 FE (Narrative ) B w‘i T 4 M’- A b b eng en
Foit o T il CCHNER RSB AR SR R AT AT R e o T 2 ,%%%{ﬁ?»
wﬁymhﬁ,mkgmkw&gﬁﬁﬁmhﬁ@Mgm%) ﬁﬁﬁ_%J( ules) i+
TR TEKFLRF O AATER (R ) 4 TR EENRR o EA R %Kéf}‘%
i+ ,3iw FIAPMI ~ T AR S T A o A T 2 0 P EUR I TR SRR DR R

)

\afﬁ_‘mﬂrgﬁ” ‘\4 o

)
2.2. JTRE hAFFARY PEMR I

P5AR T B A 4 A PL:%‘? YRS AI I ML bn s EREARL A B R G o

oo AR RAIKREYHB - T -t ESRE AT EF LR E > BI5EARR)
4 % 3224 (Paidearules) ﬂfr’%* ;‘1 A (Ludus rules) v it - s G 8L (Symbolic) -~ #E &
(Semantic) ~ *F & (Extrinsic) fep 2R (Intrinsic) - Kf ph2 ek s iRy R AR AR
L) A E P E 4 %2 38 (Caillois, 1962; Ang, 2006 )

Lo RN P FEm A7 L B HE W eREE SRR F RAE FaE 20 BN
i °ﬂ¢%Q§f%E’*”%Mmﬁvoﬂﬁlié%ﬁﬁ ﬁWﬂ%ﬁ*ﬁé’%
EFEEY ho 2 IV B JEF ik SR v g Y P ARRE % f AR
T EFIEELIT ITRS - BRTFRD) PR A EZFY R0 R BEY
WAREF XA R - BB ABOENGTE I EF LY TR TR 52
PR LR pe Y EREFEMER - BB ITTESEY P

?]\v

‘*"‘f

£ 1 L5450 J Z E’ P %ﬁimﬁ% B

it 1480 % 347
FRED A LBR R sl 50 u&%¢*%éméﬁ’é*&
=z TREFRY A ] ALY B PSR A ] AR
b+ A BFHEI o HBd ) F BA o éf%m,f*éf\u,i»* 23 A A
[GRTA
FHEAL PR B R R PR
P& AR LE N R Btk g B B aig B
FURA R B tsksg 73
R =

72



% R S WP R W R P X R N
i TEE FFREA 2 FEReD 4 5
FVERE R gy 0 .
B9 P R R IRE B BV P Sk
B i =% B o d B
¥ EEHK
FYiTh  EAMETY (e oo §) BT (@ fn—odr i B 4)
x-,ﬁ@é@ﬁiﬁméﬁf@o%?i%mﬁﬁ#T’ﬁ%éﬁﬁﬁﬁﬁﬂ°%m

- ﬂ&F%*%ﬁﬁﬁ?ﬂﬁﬁmgﬁé%om{,&za&%g%gi%m\mi
Jé_,«x-ﬁ?ﬁrr}mﬁ =, M A G A eI E e j s O/D‘RLF%Lﬁmﬁfh dl%gkmﬁ\“xj, gﬁ
%%éﬁmki’ﬂ“’4—4éﬁﬂ4?uﬁ4nkmﬁﬁﬁ¢% i H BT E R A
o4 AR Hﬁif@éﬁﬁwﬁ

EREFI AT O REF AT E G ARSI RER A AT LR X
BEFLRAFF ST REL SIEFIR S L LA E FRIBEE (5 9)
L ALE (fi2) gy d 2R (R \'a*;gg}__,_\,;a: (H&) o= BiEAR? -
4B S RPEF R AP RI R E R gjcgéﬁﬁvﬂ;ﬁft%ﬁ#ii °

it

2 -Gsum /«

&
ﬁ%gﬁﬁ\\\\ ////Hﬂﬂﬁ;\\\\
I I | I

") \/

r

3 R\////;ﬂ”*ﬁ f

% \xjg;\{ff\f”

T~——
B2 gAY - 23ph e & 25k A E enBE T (Ang, 2006)

Mkl LEPET B4 B R AER-A RRP-p 3 V2 BT e @ T R3
ﬁ%g%@] BPRE G RX 243 AR d 0 SEVYHBEY AT R ET B il
ottt L PFR A F U IRE PR EIREARRAAAY g E T ARRT TS IR
i%l* TEHPE R BEITRE ISR P R SRR Rt B FH T Ewd P R
- TARR LY SRR REEITFRREEE -

3. K HPATP T ES RS

73



PGk o - Rk o A SRR R B e s B D AR T R R
(Freiler, 2008 ; ¥ 4 > 2017)

31, £ e PR

ERBFL-fAIHSE (L) BHRFE? ERMRICTL eSS E Y
(WWWMW”’ﬁﬁﬁﬁﬁ?U%@%#ﬁmm#? Bt~ BIRA)50 22 e s 58 (Barad
2007 ) A Pt e T RS ’?*2%9“*‘*‘5;56%{ 5“4 % 5 5% (materials experience ) ( Karana
etal,2014) o F F A N PE A G hp IREE 0 UE AR AP nEFHRE R R g
FRE® o T 2 > P FEHRT 7 Hip L G140 2 F’**m;]rg? % o @ Hdg A B g fefp 3 (E g

1 chie mg.as; (Giaccardi & Karana, 2015) ° £ £ 3uiwi@ifanh » L RG% I A -

7&1 Fr o B AT A pENME o A WM wis@%ﬂ fend fE R fhd fem AR
1> B aa @w}i}{xa@¢ﬁz&:#mw Bisem B (E24 5 2017)

32. FPRERI LA IFHFAY PEMEHK
%ﬁi e g Y e L8 5 R (materiality ) @ 24 38 14 ¢ ’;\:EIF&M;{:F’* o
¢ 7= lI% Faé’ﬂi‘i& % & = 8RB % (Maurer & Fuchsberger, 2019 > 4c®] 3 #7577 ) « 5 £ > -

v

=
Bk ¥ Fk&ﬂ’i**éﬁﬁi(%ﬁi) L (FF) afe (X %)@¢<ﬁﬂ7
)

H4 o, = —«ﬁﬁm SRR T B iTr (AeRl3b) cFFAELSE - X3 HT AL 4
AR m? ¥ Mz (encounters) o MEFEEF A B L 25T F ik bR N 0 FF 2 AL
%g%»,__ S AFREEY AN aE L AR (performance) R pey LIy
@ B (practices) o f& - T@"Fi’“f“%‘?““""ﬁ“ VR € SEEBR Y R Y E Y H
RS AR BN R R RPN IRIT 2R BEARY 74 £ F £33 (co-create )
'Ls.e«‘f” , nplEL\ E,gﬁ%ss iym,]}r},ug*iﬁgﬁa ° Lbﬂgm_‘{_ﬁ_b * {53;4 g‘j_ /I\j'q-
PR B A 5 @ HARER S 19@#? %mié’#ﬂwﬂﬁﬁmﬁﬁ‘ﬁﬁ%*
X IR AR N L AR E R MR SL SR F Y RS L R

e
TrebRli

-

a. PR A B A AU ZR Y 0 45 b. PR AR SR A AR S8 1 A5

B2 £ 353Ae Y F ok S5 B (sc¥ p Maurer & Fuchsberger, 2019)

74



WE KO ENR L ARTRTSNNEE R EfF B0 F o LM BT AT L

$AHE E S Rt BFR QAL R - KT SRR E RS R 3
%Ai’&_%ﬁviﬁgﬁ B 3 IOFER AT - £ S inie s FYPFIFL S8 DGR
AR SR BY 0 G- B RAGEE AR L R KR B

34
Flafog 47 (2006) © £ pc@in g B o ¥ RALE 45 > 203444 -
M E (2016) o B 5 FT HRAN i T R AR BB o PR RH Rk 0 100 11

Fiz4 (2017) - EERavchRILE /T - Firerd 4o

Ambrosio, T., & Ross, J. (2021). Performing the cold war through the “the best board game on the
planet”: The ludic geopolitics of twilight struggle. Geopolitics, 1-33.
https://doi.org/10.1080/14650045.2021.1951251.

Ang, C. S. (2006). Rules, gameplay, and narratives in video games. Simulation & gaming, 37(3),
306-325. https://doi.org/10.1177/1046878105285604.

Barad, K. (2007). Meeting the Universe Halfway: Quantum Physics and the Entanglements of
Matter and Meaning. Duke University Press.

Caillois, R. (1962). Man, play and games. Thames and Hudson.

Fje llingsdal, K. S., & Klockner, C. A. (2020). Green across the board: Board games as tools for
dialogue and simplified environmental communication. Simulation & gaming, 51(5), 632-652.
https://doi.org/10.1177/1046878120925133.

Freiler, T. J. (2008). Learning through the body. New directions for adult and continuing education,
119, 37-47. https://doi.org/10.1002/ace.304.

Giaccardi, E., & Karana, E. (2015, April 18-23). Foundations of Materials Experience: An
Approach for HCI [Conference paper]. Annual ACM Conference on Human Factors in
Computing Systems, Seoul, Republic of Korea. https://doi.org/10.1145/2702123.2702337.

Karana, E., Pedgley, O., & Rognoli, V. (2014). Materials Experience: Fundamentals of Materials
and Design. Elsevier.

Kosa, M., & Spronck, P. (2018, August 7-10). What tabletop players think about augmented
tabletop games [Conference paper]. 13th International Conference on the Foundations of
Digital Games, Malmd, Sweden. https://doi.org/10.1145/3235765.3235782.

Maurer, B., & Fuchsberger, V. (2019). Dislocated boardgames: Design potentials for remote
tangible play. Multimodal technologies and interaction, 3(4), 72.
https://doi.org/10.3390/mti3040072.

75


https://doi.org/10.1080/14650045.2021.1951251
https://doi.org/10.1177/1046878105285604
https://doi.org/10.1177/1046878120925133
https://doi.org/10.1002/ace.304
https://doi.org/10.1145/2702123.2702337
https://doi.org/10.1145/3235765.3235782
https://doi.org/10.3390/mti3040072

Cultural Analysis of Subculture in a Lower Track Classroom
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Abstract: In this paper, we introduce the concept of subculture as a toolkit to understand occurrences in a classroom
where manifestations of subcultures in the form of power play and resistance emerged and reified subcultures. Using
event-oriented inquiry to intentionally tease out purposeful data from a case study lower track classroom and re-
presenting the data using narratives, we show how subcultures of a science classroom could in fact, be closely aligned to
the cultures of the scientific enterprise. We illuminate the tensions when engaging in scientific discourse in the classroom
and show how subcultures could be manifested as a result of power play. This paper contributes to the education literature
by offering an alternative lens to theorize classroom occurrences, informed practices and suggested the need for critical
re-examination of teaching practices that lead to the emergence and reification of subcultures.

Keywords: Cultural Analysis, Lower Track, Power Play, Subculture

1. Introduction

Students’ display of acts of resistance against dominant classroom structures have been widely reported in studies (see
e.g., Boren, 2019; McFarland, 2001; Toshalis, 2015). Students are social agents who covertly or overtly respond to
external forces that perceivably constrain them. These forces are constitutive of norms, practices, rules, and behaviors
that make them feel, more or less, as a participating member of a community. The students accept and associate themselves
with cultures that may not necessarily align to the dominant institutional cultures. By culture, we refer to the “set of
publicly shared codes or repertoires, building blocks that structure people’s ability to think and to share ideas” (Eliasoph
& Lichterman, 2008, p. 735). The students’ culture are subcultures that they have co-constructed, constituting a new
normalcy that circumscribes and enables them to exist in a cultural space. Subcultures do not imply less importance or
subordination. Rather, it is a form that emerges from within a more long-standing structure that most people would regard
as normalcy. Here, we apply the lens of subculture to understand the common occurrences in a classroom that many
educators could resonate with. Using subculture as a toolkit, we want to provide an alternative theorization of these
occurrences as manifestations of agency within cultures and the practice of subculturing and shed light on practices that
better engage students.

2. Context of the Study

The context of this study was situated within a lower track Grade 8 (aged 14) classroom, where students who belonged
to the lower 40" percentile of school-going children in that age group, were learning science. The students were tracked
using their academic performance at Grade 6. Depending on their academic scores on four subjects (two languages,
mathematics, and science), they were emplaced into one of the three academic tracks that offered different curriculum
and years of schooling at the middle school (Grades 7-10) levels. However, the cultural phenomena observed was not
unigue to this class or track. Rather, it could be observed in most schools and one who has had the experience of teaching
in urban city schools, could resonate with the descriptions shown later because the phenomena were as “normal” as they
could be. In our case study of such a class, we adopted event-oriented inquiry (Tobin, 2014) and narrative inquiry to re-

present (Byrne, 2015) the salient episodes that instantiated subcultures at play in a lower track science classroom. This

76



was done in hopes that the analyses would shed light on how and why students resisted classroom norms and establish
subcultures—foregrounded to differentiate it from cultures and legitimised its existence and significance in the science
classroom. To understand subculture, one must first understand culture. Culture, however, did not exist in isolation. It
was situated within a context (structure) where individuals exercised agency to mediate culture.

3. Culture as a Toolkit

The term “culture” had inspired debate across countless academic generations. Since the seminal writings of Clifford
Geertz (1973), the commonly accepted definition of culture had been described as a way of life by a community of people.
This way of life included the items, language, and culturally approved norms one would require to be accepted as a
member of a particular culture. Recent research had revealed the limitations of cultural values as explanations, leading to
an alternative definition of culture as defined by Ann Swidler who conceptualised culture as a toolkit which individuals
utilise to resolve varying forms of problems. This toolkit consisted of symbols, norms and perspectives unique to a culture.
In our work, we refer to subculture as a toolkit which people utilised to prioritise end goals. This meant that individuals
tend to prioritise end goals which are achievable based on the repertoire of skills available in their toolkit.

4. Subculture

Subcultures are agentic and emergent as students actively co-constructed, owned, and harnessed to mediate their
science learning experiences in the classroom, such as how they chose to interact with the teacher and behave in front of
their classmates. The term “sub” was often used as a prefix to suggest lower, below, under, division, and inferiority. One
can easily think of associated words such as subaltern, subordination, substandard, subway, subject, subconsciousness,
and subdivided. Subculture was a form of culture that the students had co-established but had been dismissed or ignored
as deserving of attention because students were expected to conform to the dominant cultures decided by those who hold
power and knowledge (Foucault, 1980). It is possible to harness subculture as a cultural toolkit to: (a) understand what
has happened in a science classroom, (b) use it to inform practice, and (c) build knowledge about the construction and
manifestations of subculture particularly in the form of resistance. First, students have co-constructed a subculture of
science learning depicted by verbal exchanges that reflected resistance to the acceptance of practices that was contrary,
in fact, to the practices of the scientific enterprise. In the case of the class analysed in this paper, subcultures arose as
individuals resisted against the dominant school culture through the use of symbolic actions (such as the refusal to answer
a question properly or the refusal to repeat an answer) as statements of resistance. Second, subculturing may be defined
as the process of catalysing the emergence of new norms in the form of acts, behaviours and artefacts, in response to some
internal and external factors or forces. When defined in such a way, subculturing may be undertaken by any or all groups
of social agents involved in a context and on either side of the power balance. The initiation of subcultures may be incited
by an individual and propagated by a group with vested interest in the process. In most cases, power is always in flux and
under negotiation between different parties (Blumer, 1969). Third, through Swidler’s definition, it is arguable that these
students did respond to the same ideals but were not equipped with the appropriate strategies to reach the culturally
dominant end goal. As a result, students utilised available strategies in their toolkits to pursue different end goals as seen
in this study. In the study, Williams’ (2009) two dimensions of resistance has proved especially relevant to the analysis
of forms of resistance undertaken. Analysing the forms of resistance undertaken by the students would also shed some
light on the origins of subculture and the manifestations of subculturing.

5. Methodology

Sewell’s (2005) event-oriented social theory stated that certain events were considered to have great salience and to
be transformative to participants in a study. These events were conceptualised as a spike in the curve which allowed Tobin

to acquire new insights about the contextualised episode (Tobin & Ritchie 2012). We focused on events when a teacher
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attempted to enforce structure in terms of cultural norms and physical arrangements. Due to the intensive micro-analysis
of the events, three lesson videos in a Grade 8 classroom in Singapore were selected and analysed. The total duration of
the three lesson videos were 122 minutes. We identified significant events that showcased instances of structure and
agency in the classroom on the part of the students as well as the teacher. The coding process was technically supported
by HyperResearch™. The process of coding often began with a list of prescriptive set codes which was identified from
the research questions, theoretical framework and literature review. Eight prescriptive set codes were identified based on
the theories and themes which formed the foundation of this research paper. We also used emergent coding in the analysis.
The analysed data were transformed into cultural resources for interpretation and dialogue about the subcultures observed.

We included our voices in the interpretive commentary below each narrative.

6. Findings and Discussion

6.1. Narrative 1: Sit down

At the start of the lesson, the teacher told the class “In three seconds, all of us quieten down”. However, this doesn’t
seem to have much of an impact as students were still talking to each other and doing their own things. The classroom
was filled with sounds of chair dragging and student laughter. This soon turned into a seven-minute period where there
was plenty of student negotiation with the teacher where students such as Martyn responded “Because I want table” when
asked why he was standing up. Mr Tan spent this time getting the class to go to their allocated seating arrangements. He
then felt that the class was taking far too long and said, “We are wasting way too much time, we have to move on”. [...]
Students, including Siti, Martyn, and Imran, were either talking or refusing to move to their pre-allocated seating
arrangements. Mr Tan was obviously getting exasperated and starts targeting students individually, asking Martyn and
Siti to sit down. While Mr Tan was dealing with the left portion of the classroom, Imran took advantage of this fact and
continued dancing; ignoring the presence of Mr Tan who was standing at the front of the classroom. [...] Mr Tan
constantly struggled to make himself heard due to the noise level of the class and this was evident when he told Martyn,
“You’re laughing too loudly”. Students continued with their own activities by walking across the classroom. “Cher
[colloquial term of ‘teacher’], he take[s] my seat, I’'m supposed to sit here then he come and take” while another student
responded with, “I sit beside you right”. Imran also continued cracking jokes and playing a fool by raising up his hand

for his own amusement.
6.2. Interpretive commentary of Narrative 1: Scientific enterprise as cultural toolkit

There was a mixed display of active and overt resistance against the structure of the science classroom. Students often
exercised their individual agency by changing seats. There were a few reasons for students to do so. First, students did
not want to conform without first putting up a struggle. The established classroom structure required them to be in a
constant position for science and other lessons. This expectation seemed counter-intuitive to the practice of getting
students to speak up and participate actively in science classroom discourse. Second, students who caused trouble when
seated together were usually kept apart. As such, students sometimes sought to challenge seating arrangements as they
wanted to sit with their friends. Students exercised their agency by “acting blur” and staying in their original seats, hoping
that the teacher would allow them to stay in the incorrect seating arrangement. For example, Martyn exercised his agency
by requesting for a change in seating arrangement hence, overtly challenging the structure of pre-allocated seating
arrangements. Mr Tan first told Martyn, “Martyn don’t be the last person to settle down, sit down.” to which Martyn
responded, “Change my sit ah”. By doing so, Martyn overtly and actively resisted against the structural norms of the
classroom and intentionally exercised his individual agency in doing so. While other students did not verbalise their wish
to change their seats, their body language suggested that they were unhappy with their allocated seating arrangements.

This could be seen from students fidgeting in their seats and talking to classmates seated far away. Such acts of resistance
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could be characterised as covert resistance as these individuals did not require their actions to be recognised as acts of
resistance. Martyn was constantly reminded by Mr Tan to quieten down as he was “laughing too loudly”. Mr Tan also
reminded him to focus while Imran completely disregarded Mr Tan’s presence by continuing to engage privately with
two female classmates sitting behind him. It was a sign that the students did not accept their assigned seating arrangements
by engaging with students at other corners of the classroom. At the end of this event, it was evident that the teacher had
exerted his authority and re-established the structural norms and expectations of the classroom in the way he wanted it.
This sent a message to students that while they could attempt to exercise their individual agency, it would be futile to do
so as he would make sure the structure of the science classroom would align to the way he wanted it. On hindsight, the
perceived resistance reflected the practices of science characterised by active discussions and debates, collaborations
across research teams and laboratories, and vested interest to work with like-minded research teams to build visibility and
strength in a field of scientific research. In that light, it would seem that while the intentions to establish structures for
science learning to take place in the classroom were good, it could be interpreted as contradictory in spirit to the culture
of the scientific enterprise (McComas 1998).

6.3. Narrative 2: The problem with talk

At the start of the lesson, the class was in chaos. There were sounds of chairs being dragged around, and plenty of
laughter. There was a sense of restlessness in the air as Mr Tan attempted to set up the projector. When Mr Tan was done
setting up the equipment, it’s interesting to note that he attempted to re-assert the cultural expectations in a classroom
setting. He reminded the students that they were supposed to be quiet while he was teaching. Mr Tan said “Today our
timing we have already lost seven minutes. This cannot be the case. Who talk, I’ll make you stand up.” [...] Mr Tan told
Martyn to “stand up” as the latter had been talking. Martyn, however, protested his innocence by saying that he was “just
asking him [another student] for [a] pen”. Another student interrupted the conversation by taking Mr Tan’s side and
asking Martyn “don’t talk 1a”. Mr Tan seemed visibly frustrated with Martyn as he commented that, “The mouth keep
talking I want a pen, I want a pen, how can it be?”” to which Martyn replied, “Ya, I say [ want I want”. There was a back-
and-forth conversation between Mr Tan and Martyn before Martyn finally stood up. [...] Later on, there was a commotion
due to a misunderstanding between Mr Tan and Siti. Mr Tan originally said, “I can hear Siti's voice ah; Siti you want to
stand up?”. However, it turned out that Siti had lost her phone and was trying to find it. Several students also chimed in
with comments such as, “Wah, so sad uh” “Oh my god, Hafiz taking picture ah”. As a result, the flow of the lesson was
disrupted yet again. [...] When Mr Tan was attempting to teach the class about the term “white precipitate”, he emphasised
repeatedly that students had to use the specific term “white precipitate” in order to get the marks for their exam. However,
students repeatedly made comments like “Wow it’s turning to milk already” or “Cher, the water foggy” to which Mr Tan

replied, “So, I already said I don't want to see the word milky, chalky or whatever. This is white precipitate”.
6.4. Interpretive commentary of Narrative 2: Scientific talk as cultural toolkit

It was interesting to note that Mr Tan continued to reinforce the classroom norms at the start of the lesson. This could
be his reaction to students’ agency within the structures of a classroom. The exchange between Martyn and Mr Tan was
also noteworthy as it was an indication of the dynamism within the classroom. The contestation over whether Martyn had
been talking and his refusal to stand up highlights how Martyn actively used his agency to impact the cultural structure
of the class. However, the fact that Martyn eventually stood up also indicated that his decision was influenced by the
dominant expectation that the student should listen to the teacher. As such, while Martyn had the agency to try and change
the dominant cultural norm, ultimately his decision was still influenced by the structures in a classroom, thus strengthening
the dominant structure. Tensions between authoritative and dialogic discourse are present in classrooms with unequal
power relationships (Scott et al. 2006). In particular, the contestation over the canonical scientific term (Kelly & Crawford

1997) “white precipitate” was also indicative of a larger issue at hand. An active and highly intentional refusal on the part
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of the students to accept the dominant narrative was visible. The contrast between the canonical term was in stark contrast
to the colloquial language that the students were using. Clearly, the students refused to buy into the dominant expectation

that they should listen to their teachers to do well for examinations.
6.5. Narrative 3: Power play as subculturing

The start of the lesson was a chaotic one as students appeared to be especially restless. When Mr Tan said, “Come 204
stand up for greetings”, the students started shouting instead of greeting the teachers in unison. The students seemed very
irritable and in one instance, a student said, “shut up la” towards another student who continued talking while Mr Tan
was trying to teach. The students seemed on edge and a few students on the right of the classrooms were dancing. In fact,
the first ten minutes of the lesson were immensely chaotic. One students asked, “Mr Tan “Teacher can I sit down, I cannot
write properly” to which another student swiftly responded, “Shut up la we also writing”. Students were shouting across
the classroom asking each other to shut up. [...] Mr Tan noticed Farhan was not seated where he was supposed to be
seating and reminded “those of you who were arranged to sit at the back go and sit at the back now”. However, Mr Tan
encountered resistance by the students while he was attempting to teach them about cells as they laughed at his
pronunciation. While he seemed a little flustered at first, he laughed it off. [...] Mr Tan looked frustrated and reminded
the students of their roles and responsibilities. Mr Tan said “Have I purposefully made life difficult for you all? All T want

is ask you all study hard”. After Mr Tan’s lecture, the class was noticeably quieter.
6.6. Interpretive commentary of Narrative 3: Power play as cultural toolkit

There was a period where the students were constantly shouting at each other and attempting to put each other down.
While students often displayed acts of resistance towards the teacher, it was interesting to observe how a large part of the
student-student interactions during the first ten minutes of class involved students actively attempting to get the better of
one another. The students were displaying resistance not towards the teacher, but rather, towards each other. The student
who said “shut up la” was displaying signs of the culturally dominant norm. This students were sending a signal that he
adhered to the dominant classroom norm. This action was interesting in a context where majority of the students sought
to subvert the dominant culture and not adhere to it. However, after witnessing the chaos in the classroom, Mr Tan swiftly
sought to re-establish the physical structure and cultural expectations in the classroom. By reminding some of the students
to go back to their seats, Mr Tan was in fact sending a message that the physical structure of the classroom would remain
unchanged despite the students’ best efforts to feign ignorance and exercised their agency by choosing their own seats.
While the students were actively exercising their agency throughout the first fifteen minutes of the lesson, Mr Tan
eventually removed their capital by “shutting them down”. He individually targeted some students and eventually lectured
the whole class on the importance of being well behaved and listening to the teachers. The students eventually settled
down, but a particular incident highlighted how students could exercise their agency in an active manner. By publicly
mocking Mr Tan for his pronunciation of “cells”, an act described by students as “owning the teacher” (Author, 2020),
the student was actively using his agency to tease Mr Tan, thus undermining his authority. In doing so, the student

exercised his agency in the classroom and earned some respect among his peers for his actions.

7. Conclusion

We discussed how subcultures could emerge from the actions of students, in response to the dominant cultures in a
science classroom. We shifted the discourse from cultures to underscore the legitimacy of subcultures in mainstream
structures and advocated for its use as a cultural toolkit for theorizing and practicing in classroom teaching. In this paper,
we showed how subcultures emerged from the power play and the manifestations of subculturing in the form of resistance,

alternative language not used in disciplinary discourse, and power play in the classroom. It was noteworthy that the
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subcultures of the science classroom were a closer reflection of the cultures of the scientific enterprise than the normative
science classroom structure.
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Abstract: With the constant advent of new technologies and software, the use of a computational literacy (CL) approach
for teaching and learning is beneficial to students because it allows them to easily understand the conceptual framework
of data science and show procedural calculations in a stepwise manner when synthetic and real data are given. The
purpose of this study is to use computers and computational technologies to solve real-life problems and scenarios and
look at their effects on how student’s learning by doing is developed. To address this, we worked with a summer short
course (MATHO0001: Once Upon a Data — From Data to Artificial Intelligence and Human Decision) in the mathematics
curriculum of the department of mathematics. This course focuses on a wide range of mathematical concepts and easy-
to-learn algorithms that can be used to solve some of the challenges posed by Artificial Intelligence and Big Data, and
turn data into useful information and real-life connections. Using the mathematical thinking processes, we use the general
framework of computational literacy based on a four-step process. define the questions, reduce them to computational
form, compute answers using computing software, and interpret the results. A CL approach was used to teach fundamental
concepts along with software to students in this study and these steps were sequentially assigned to a single topic, where
these topics include probability, statistics, linear algebra and data science. Our preliminary observation indicates that
the CL approach increases students’ engagement in learning about word problems and digital problems. This research
will be continued and expanded on in the summer of 2023 to collect more data from additional courses and the methods

will be applied to different topics.

Keywords: Computational Literacy, Data Science, Mathematical Thinking Process, RStudio.

1. Introduction

In today's world, computational literacy is an indispensable tool in the study of the data science that uses computers
and computational technologies to solve real-life problems and scenarios (e.g., (Papert, 1980), (Wing, 2006), (DiSessa,
2018), (Lodi & Martini, 2001) and (Braun & Huwer, 2022)). Using the mathematical thinking processes (Polya, 1957),
we use the idea of computational literacy (CL) based on a four-step process in our active learning activities (Wolfram,
2020):

Step 1: Define the questions:
e Think through the scope and details of the problem, defining manageable questions to tackle.
o ldentify the information students will need to solve the problem.
Step 2: Reduce them to computational form:
e Transform the question into an abstract precise form, such as code, diagrams or algorithms ready for
computation/calculation.
e Choose the concepts and tools to use to derive a solution.
Step 3: Compute answers using computing software:

e Turn the abstract question into an abstract answer using the power of computation, usually with computers.
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o ldentify and resolve operational issues during the computation.
Step 4: Interpret the results:
e Take the abstract answer and interpret the results, recontextualising them in the scope of our original
questions and skeptically verifying them.
e  Take another turn to fix or refine.

The rest of the paper is summarized as follows. In Section 2, we describe what kinds of data science topics we
planned to cover/teach. In Section 3, we explain how we used mathematical thinking processes in the data science problem
design and describe the different types of real-life problems. The applications of a CL approach in online teaching and
learning using Zoom and RStudio are also emphasized. Section 4 summarizes some of the useful and interesting student
feedback and suggestions collected by the survey. Conclusions and future works are presented in Section 5.

2. Methodology

There are six lectures in MATHO0001 short course. Each two and half hour long lecture is divided into two parts. The
first part lasts one and half hours, while the second part lasts an hour. The teaching materials are summarized in Table 1.
Using a straightforward lecture note presentation and a verbal communication approach for conveying all relevant topics,
a teacher and students interact with each other via online teaching using Zoom. To take advantage of how students gather
facts and organize their thoughts and ideas from activities such reading, hearing and seeing when solving real-life
problems, we use interactive laboratory activities, where students are required to do a set of procedural knowledge
exercises in terms of learning by doing. Each laboratory activity is based on the methodologies of the CL approach.
During the laboratory activity, students get engaged, motivated and interested when discussing their thoughts via Zoom
and visualizing different outputs of graphical representation using RStudio. After the lecture, students are required to do
similar problems, summarize their findings and submit their works in a docx file via Gradescope. In the lecture the
following day, we give them feedback and pose answers.

Table 1. Schedule of Teaching Materials.

Topics Teaching Materials Laboratory Activities
Lecturel  Mathematics Beyond the Classification of Data Types, Analyzing the relationship
Numbers and Basic Statistical between population and murder
Operations, e.g., Mean, rates
Medium, Standard Deviation,
Variance
Lecture2  Probability — Moving from Binomial Distribution, Normal  Analyzing the long term behavior
Chaos to Stability Distribution, and Law of of flipping fair/unfair coins and
Large Numbers rolling dice
Lecture 3  Interpolation and Extrapolation  Least Squares Method and Analyzing the linear correlation
— Difference between Linear Correlation between mileages of different
Observation and Reality autos
Lecture4  Networks and Matrices — Network Measures, Centrality ~ Analyzing the trust friendship

Connecting to the Real World

and Ranking

network and the organization
network using different types of

centrality measures
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Lecture 5  Text Analytics — New Era of Frequency Table, Histograms,  Analyzing short stories for
Networked World and Density making word clouds and

analyzing the text contents

Lecture 6  Number Patterns — Using Nave Bayes Classifier and Analyzing whether a patient had
Vectors to Explore Pattern, Exclusive-Or (XOR) Problems the flu or not, based on if he/she
Relationship and Test had chills, a runny nose, headache

and fever

3. Design of Laboratory Activities using a Computational Literacy Approach

Features of the CL approach allow students to obtain an entirely procedural framework for solving real-life data
driven problems based on computer-based algorithmic learning modes. RStudio is a straightforward tool, where lines
of R codes and their graphical and numerical results show in the console, so it is a good tool to use when the focus is
on collecting, cleaning, and preparing data for analysis. Mathematical formulae and equations are easily visualized by
RStudio and students immediately have first-hand information after running a few lines of R codes. The six laboratory

activities are summarized as follows:

Lab 1: Analyzing the relationship between population and murder rates ((Anderson & Semmelroth, 2015), (Bruce &
Bruce, 2017) and (Schmuller, 2017))
Step 1: Localize estimates of population and murder rates by referring to different cities
Step 2: Compare different cities using their mean, medium, standard deviation and variance values and write down
their mathematical formulae
Step 3: Calculate these values and plot the distribution of the population data by cities using RStudio
Step 4: Obtain different observations and results from the data and discuss whether the findings match a real -
life scenario
Lab 2: Analyzing the long term behavior of flipping fair/unfair coins and rolling dice (Wagaman & Dobrow, 2021)
Step 1: Understand the concept of the central limit theorem using repeated experiments
Step 2: Compare standard and non-standard normal distribution cases and write down their mathematical formulae
Step 3: Calculate these values using RStudio, plot the binomial/normal distribution of the sample data for
fair/unfair coins using RStudio and display the histograms/frequencies for various case studies
Step 4: Obtain different observations and results from the data by varying the size of the sample data, use
numerical simulations to examine the concept of the law of large numbers and discuss their findings to determine
whether it has a stable tendency and matches a theoretical concept
Lab 3: Analyzing the linear correlation between the mileage of different automobiles (Makridakis, Wheelwright, &
Hyndman, 1997)
Step 1: Investigate the relationship between the price and mileage of 19 automobiles
Step 2: Write down the mathematical formulae for computing a least squares line
Step 3: Calculate these values using RStudio, have RStudio plot a scatter plot of the sample data and plot a least
squares line in the same figure
Step 4: Interpret numerical results, e.g., the more expensive the car is, the higher the cost of petroleum is
Lab 4: Analyzing the trust friendship network and the organization networks using different types of centrality
measures (Borgatti, Everett & Johnson, 2022)
Step 1: Find the most influential node in the undirected/directed using degree, betweenness, central, and eigenvector

centrality measures
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Step 2: Find the location of these nodes in the network and write down the mathematical formulae
Step 3: Find these nodes and plot the networks using RStudio

Step 4: Interpret numerical findings using trust friendship and organization networks

Lab 5: Analyzing short stories for making word clouds (Kassambara, 2017) and analyzing the text contents ((Huang,

2016) and (Li, 2019))

Step 1: Investigate the employee’s survey data to find which six high technology companies are worth working

for

Step 2: Compare the work ethic codes for different companies using the bar chart

Step 3: Calculate/display a frequency table of the text survey data and use the word cloud for displaying all key

words using RStudio

Step 4: Discuss the reasons/factors why employees love to work for their companies given in the open source reviews
Lab 6: Analyzing whether a patient had the flu or not, based on if he/she had chills, a runny nose, headache and fever

(Russell & Norvig, 2009)

Step 1: Classify a set of patients who have the flu based on a discrete set of symptoms data

Step 2: Compare different metrics for solving the same data set to see whether or not these methods produce the

same result and write down their mathematical formulae

Step 3: Calculate these values using RStudio

Step 4: Use/apply a similar scientific investigation approach on the XOR problems and discuss their pros and cons

using MATLAB (Haykin, 2008)

4. Discussion

As a real pilot study, there were 17 students who took MATHO001 and they were international and local high

school students. A six likert scale is used here from strongly agree to strongly disagree. Fifteen students' feedback are

summarized in Table 2.

Table 2. Summary of Students’ Feedback.

Strongly  Agree:  Slightly Slightly Disagree: Strongly
Agree: 6 5 Agree: 4 Disagree: 3 2 Disagree: 1
The teacher(s) used relevant examples 8 7 0 0 0 0
to assist my learning.
The teacher(s) encouraged active 10 4 1 0 0 0
participation in class.
There was effective communication 8 5 2 0 0 0
between teacher(s) and students.
The course enhanced my knowledge 9 5 1 0 0 0
in this subject.
Learning outcomes of the course were 7 7 1 0 0 0
Clear.
The course was well organized. 7 8
Overall, | am satisfied with the 8

learning experience.
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Here are further students’ comments: 1. Some topics were interesting and made me want to read more. 2.
Learning/using RStudio to do mathematics and solve problems allowed me to gain programming experience. 3. More

group discussion activities are needed.

5. Conclusion and Future works

The use of the CL approach with RStudio in online teaching and learning has the benefit of helping to promote data
science and its related topics. Further studies are needed: 1. It would be beneficial to study the effects of making use of
RStudio in more applications, e.g., writing R codes and implementing/creating the html. 2. We plan to embed more
spontaneity, novelty and group discussion activities in the face-to-face lessons in our coming course in the summer. 3.

Relevant observations and results of the students’ learning outcomes will be published elsewhere.
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