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Abstract

In the context of growing global attention to
healthy eating and sustainable development, effectively
integrating healthy nutrition concepts into culinary

ej@mail. nkuht. edu. tw

education and utilizing digital learning resources to
expand educational impact have become important
research topics. Based on the ADDIE instructional
design model as the theoretical foundation, this paper
combines digital learning design with healthy dietary
education to develop the "Healthy Western Cuisine
Kitchen" course. The course aims to integrate healthy
eating concepts with Western cooking techniques and
achieve broad learner participation through open
educational platforms.

The course design adopts the systematic
instructional design of the ADDIE model—Analysis,
Design,  Development,  Implementation,  and
Evaluation. It covers six major themes, totaling 24
Western dishes, emphasizing the combination of theory
and practice. To enhance learner engagement and
learning outcomes, we employed diverse teaching
media, including instructional videos, infographics, key
point reminders, and "Easter egg" supplemental
teachings. We also provided e-books and recipe
downloads, as well as online discussion forums for
learner interaction.

Through data analysis and questionnaire surveys
of learners, we used statistical methods to analyze the
effectiveness of the course implementation. The results
show that this course has significant effects in
improving learners' cooking skills, health awareness,
and learning motivation. Learners indicated that they
could apply what they learned to daily life, create
healthy and delicious Western dishes, and have
changed their dietary habits. Additionally, the open
education model of the course also promotes
educational equity and resource sharing, attracting
learners from different regions and countries, and
enhancing cross-cultural understanding.

This course was awarded the Special Excellence
Award in the 2024 Taiwan Open Education Awards,
further affirming its outstanding performance in
instructional design and educational innovation.
Through the design, implementation, and evaluation of
the course, this paper demonstrates the effectiveness of
digital instructional design based on the ADDIE model
in culinary education. It also provides valuable
experience and reference for future culinary education
and the promotion of healthy eating.

Keywords: Healthy Eating, Digital Learning, ADDIE
Model, Instructional Design, Open
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Abstract

This study explores the learning attitudes,
metacognitive learning strategies, and learning
behaviors of EFL (English as a Foreign Language)
college students in a blended learning environment. A
total of 118 students participated in the research, and
relevant learning experiences were collected through a
blended learning experience questionnaire, which
included 35 items using a five-point Likert scale and
one open-ended question. The results indicate that
students hold positive attitudes towards blended
learning, and participation in blended courses,
particularly in English for Specific Purposes (ESP)
courses, significantly enhances their motivation to
learn.  Additionally, students actively utilize
metacognitive strategies, such as self-monitoring and
reflection, to improve their language skills. There is a
positive correlation between students’ attitudes toward
blended courses, the use of metacognitive strategies,
and their learning motivation. Overall, most students
recognize that blended learning provides adaptive and
personalized learning opportunities.
Keywords: blended learning, learning behavior,
metacognitive learning strategy, learning motivation.

1. Introduction

The rapid shift to online education during the
COVID-19 pandemic has intensified the use of
synchronous and asynchronous teaching methods, each

presenting unique  benefits and challenges.
Synchronous courses enhance real-time engagement,
while asynchronous formats offer flexibility,

prompting critical inquiries into student interactions

and learning effectiveness. Traditional instructional
designs, largely focused on video content, inadequately
address the complexities of asynchronous learning,
emphasizing the need for research into self-directed
learning and metacognitive strategies. Blended
learning, which integrates both methods, has emerged
as a promising model in higher education, aligning with
contemporary learner needs.

This study aims to investigate college students’
attitudes, strategies, and behaviors in blended learning
settings, addressing significant gaps in understanding
the dynamics of student engagement, motivation, and
metacognitive strategies within this educational
approach. The research questions guiding this
investigation are:

1. What are students' attitudes towards blended

learning?

2. How does participation in blended learning
courses affect students’ learning motivation?

3. What metacognitive strategies do students
employ in blended learning courses?

4. What is the relationship among students’
attitudes, metacognitive strategy application,
and motivation?

5. What are students' learning behaviors during
asynchronous learning?

6. What are students’ perceptions of blended
learning?

By addressing these questions, this study seeks to

enhance the design and implementation of effective
blended learning courses, particularly in EFL contexts.

2. Literature Review
2.1 Digital Learning Platforms and Learning
Outcomes

The integration of information technology in
education has become increasingly vital in the digital
age. The utilization of digital learning platforms, such
as Tronclass, designed for various educational stages
and purposes, has risen significantly in recent years.
Even before the pandemic, these platforms were widely
employed in higher education for knowledge
dissemination and communication. Furthermore, the
systematic organization of learning data through these
platforms enhances teaching effectiveness and learning
outcomes. Unlike traditional feedback mechanisms that
depend solely on end-of-term assessments, data-driven
approaches provide more objective insights, facilitating
content refinement and improving activities in distance
education.

Research on digital learning platforms has yielded
valuable findings. Relevant studies have developed
predictive models for student performance based on
platform data [1][2] and examined the relationships



among time investment, learning modes, and outcomes
[3]. Additionally, the usability and features of digital
platform courses, including those offered by Tronclass,
have been shown to influence learning outcomes
significantly.

2.2 Blended Learning and EFL Courses

Distance learning encompasses instructional
methods where educators and students are located in
different places, employing computer technology to
deliver course materials either in real-time
(synchronous) or with a delay (asynchronous) [4].
Advancements in technology and the widespread
adoption of mobile devices have removed spatial and
temporal barriers to education, making learning more
accessible.

Chen [5] identifies six key characteristics of
digital distance education: (a) personalized learning
environments, (b) self-directed learning, (c)
collaborative learning through peer interaction, (d)
enhanced learning efficacy via teamwork, (e) reduced
peer pressure, and (f) paradigm shifts in education.
While distance learning offers numerous advantages,
such as fostering student autonomy [6] and increasing
satisfaction among those with more online experience,
it also presents challenges, including difficulties in
monitoring progress and feelings of social isolation.
Yue and Liang [7] found that online materials influence
learners' abilities, strategies, and self-assessments,
suggesting that educators should strategically design
digital resources to enhance student engagement.

Chung [8] examined blended teaching in English
as a Medium of Instruction (EMI) courses, discovering
that students favored face-to-face interactions for
increased realism and engagement. A survey conducted
at a Turkish university revealed that freshmen in
blended English courses demonstrated greater
autonomy, motivation, and improved learning
outcomes [9]. Shang [10] reported significant reading
improvements among  high-achieving  students
participating in both physical and asynchronous
discussions. Similarly, a study involving 75 Indonesian
students indicated that they found blended English-
speaking courses to be more effective [11].

In Taiwan, quasi-experimental studies on digital
learning have primarily concentrated on cognitive
outcomes. Lin [12] investigated changes in values, goal
orientations, and self-efficacy among Taiwanese
university students engaged in online learning before
and after the pandemic, revealing significant
enhancements in several motivational dimensions.
However, the study did not differentiate between
learning modes or explore the relationship between
students' backgrounds and their learning behaviors in
distance education.

3. Method

This study employs a self-reported questionnaire
for data collection and analysis. It adopts Graham's [13]
definition of the blended learning model, which
combines face-to-face and online modes of computer-
assisted instruction. The blended (physical and
asynchronous) course in this study is an ESP course at
a university in northern Taiwan, designed according to
the RASE (Resources—Activity—Support—Evaluation)
model.

In this RASE model, the emphasis lies on
interactivity (interaction between students, students and
course materials, and students and learning tools), as
well as the application of Web 2.0 and other social
media, along with educational technology. Typically,
new technologies are added ad hoc to existing course
designs and teaching methods, rather than being
integrated into a comprehensive learning design that
combines new and traditional techniques and
principles. The core idea of the RASE model is that
‘content’ resources alone are insufficient to achieve
learning goals; it is equally important to plan for
activities, support, and evaluation from both instructors
and peers. This model is built upon important
theoretical work and concepts such as constructivist
learning environments, participatory learning, and
problem-based learning.

As presented in Figure 1, this study examines EFL
(English as a Foreign Language) college students'
attitudes toward learning, use of metacognitive
strategies, and learning behaviors within a blended
learning setting. The questionnaire categories align
with the study framework, covering key aspects of
blended learning. Categories A-F assess students'
perceptions and engagement with blended learning
(addressing RQ1), including the ease of use of online
systems, the usefulness of online learning, intention to
use online courses, diversity of online interactions,
technological adaptability, and tendency toward
blended learning. Category G focuses on how learners
apply metacognitive strategies and self-regulation,
addressing RQ3. Category H explores how blended
learning impacts students' motivation (RQ2), while
Category | examines students' asynchronous learning
behaviors (RQ5).

Finally, a qualitative analysis of students'
perceptions of blended learning is conducted (RQ6),
and the relationships among attitudes, metacognitive
strategy application, and motivation are explored
(RQ4). Together, these categories provide
comprehensive insights into the interconnected
elements of the study framework, offering data to
address the research questions systematically.

RO1 - R4
I Sl
RQS /
RQ3 metacognitive
blended learning strategy
application

o

Figure 1 Study framework

3.1 Participants

The participants were students taking the
"Workplace English" blended course during the year
2023 at a university in northern Taiwan. A total of 118
college students, ranging from sophomores to seniors,
were recruited for this study. Their English proficiency
levels varied from A2 to C1, with the majority at A2
and B1 levels (61%).
3.2 Instrument

Based on previous studies [12][15][16] and
feedback from students enrolled in the academic year
2022, the blended learning experience questionnaire
was developed. Before formal implementation, the
questionnaire underwent revision and testing by experts



in the field, with the aim of accurately capturing
students' experiences and thoughts on blended
(physical and asynchronous) learning. The reliability of
the questionnaire was assessed, yielding a Cronbach’s
alpha of 0.863, indicating high internal consistency.

The questionnaire consists of nine key
dimensions: online system usability, online learning
usefulness, intention to use online courses, online
interactive  diversity, technology adaptability,
inclination towards physical courses, metacognition,
motivational strategies for workplace English learning,
and asynchronous material viewing behavior. It
includes a total of 35 questions (using a 5-point Likert
scale) along with one open-ended question.

4. Results
4.1 Learner’s attitudes to blended learning
From the items within category A (ease of use of
online systems)(see Table 1), the highest number of
positive responses was for “The operation of watching
videos in asynchronous courses is simple” (mean =
4.58; SD = 0.591), followed by “The Tronclass online
platform is easy to navigate and use.” (mean =4.47; SD
= 0.623). On average, the majority of students found
the overall online system to be easy to use and user-
friendly.

Table 1 Category A: Ease of use of online systems

Descriptive analysis

N M Max mean SD
Al: Tronclass is user-friendly and 118 1 5 427 .903
makes it convenient for students to
communicate with teachers in real time.
A2: The interactive system used in 118 2 5 442 721
online asynchronous courses is easy to
learn and use.
A3: The Tronclass online platform is 118 2 5 447 623
easy to navigate and use.
Ad4: The operation of watching videos 118 2 5 4.58 .591
in asynchronous courses is simple.

Regarding the category of the usefulness of
online learning from the questionnaire (Table 2), most
students held a positive attitude. The most favorable
response was “The videos in asynchronous courses are
easy to watch repeatedly to promote learning.” (mean =
4.22; SD = 0.907). This indicates that students find the
ability to watch videos convenient, which facilitates
their online learning repeatedly.

Table 2 Category B: The usefulness of online
learning

Descriptive analysis

N Min Max mean SD
B1: After asynchronous courses, 118 1 5 412 849
Troneclass assignments help enhance
English learning
B2: The videos in asynchronous 118 1 5 422 907
courses are easy to watch repeatedly
to promote learning.

Analyzing students' intentions to use online
courses (Table 3), although most students held a
positive attitude, the item with the lowest number of
positive responses was “The interactivity in Tronclass
chatrooms is better than physical classes.” (mean =
3.51; SD = 1.160). This suggests that most students
believe physical classes offer better interaction than
online courses.

Table 3 Category C: Intention to use online courses

Descriptive analysis

N Min Max mean SD
C1: In the future, I'd be willing to 118 1 5 4.36 1.058
take a blended (physical +
asynchronous) course.
C2: I prefer blended (physical + 118 1 5 4.37 1.061
asynchrenous) courses over entirely
in-person ones.
C3: The interactivity in Tronclass 118 1 5 3.51 1.160
chatrooms is better than in physical
classes.
C4: The pace of asynchronous 118 1 S 4.03 1.045
courses is fast-paced, which helps
improve learning efficiency.
C5: Compared to entirely physical 118 1 5 4.15 1.059
courses, blended (physical +
asynchronous) learning is more
effective

Additionally, most students had a positive attitude
towards the category of online interactive diversity (see
Table 4). The items with the highest ratings were “I like
being able to take asynchronous courses at my own
pace and time.” (mean = 4.58; SD = 0.561) and
“Asynchronous courses, not bound by time or location,
make it easier for me to participate in the classes.”
(mean = 4.58; SD = 0.591). Students expressed a
preference for asynchronous learning, appreciating the
ability to study at their own pace and on their own
schedule. Furthermore, asynchronous courses facilitate
easier participation, free from the constraints of time
and location.

Table 4 Category D: Online interactive diversity

Descriptive analysis

N Min _ Max mecan _SD
D1: I like it when the teacher gives a 118 2 5 424 747
thumbs up to my comments, it adds to
the interaction in the virtual world.
D2: I enjoy engaging in text 118 2 5 3.98 952
interactions through chatrooms in
asynchronous courses.
D3: I like being able to take 118 3 5 4.58 561
asynchronous courses at my own pace
and time
D4: Asynchronous courses, not bound 118 2 5 4.58 501
by time or location, make it easier for
me to participate in the classes.

Categories E and F in the questionnaire consist of
reverse-scored items (see Tables 5 and 6). The lowest
scores were for “I feel lonely learning in a blended
(physical + asynchronous) format.” (mean = 1.98; SD
=0.952), followed by “Asynchronous courses are more
prone to distractions, and I tend to multitask.” (mean =
2.19; SD = 1.004). These reverse-scored items indicate
that most students do not feel lonely in a blended
learning environment and do not find asynchronous
learning distracting. Additionally, using computers for
learning and submitting recorded assignments does not
make them uncomfortable.

Table 5 Category E: Technological adaptability

Descriptive analysis

N Min Max mean SD

El: Learning English in front of a 118 1 5 224 1.160
computer screen makes me feel

uncomfortable.

E2: 1 feel uncomfortable recording 118 1 5 227 1252

audio files for speaking assignments.

Table 6 Category F: Tendency towards blended
learning



Descriptive analysis

mea

N Min Max n SD
F1: I feel lonely learning in a blended 118 1 5 198 952
(physical + asynchronous) format.
F2: I believe the interaction in in-person 118 1 5 266 1.193

classes cannot be replaced by

asynchronous courses.

F3: Blended (physical + asynchronous) 1s 1 5 286 1219
courses reduce interaction among

classmates.

F4: Asynchronous courses are more prone 118 1 5 271 1.227
to distractions, and I tend to multitask.

F5: Using Tronclass to learn the subjectis 118 1 5 219 1.004
inconvenient for me.

In short, most students hold a positive attitude
toward blended learning. The majority of students
participating in blended learning do not feel isolated
because half of the course is conducted online. They
also do not find using the Tronclass platform for
learning inconvenient.

4.2 Learners’ application of metacognitive

strategies

Most students employed various metacognitive
strategies ( see Table 7). The most frequently used
strategy was “I try to figure out ways to become a better
English learner.” (mean = 4.17; SD = 0.617), followed
by “I try to find as many ways as possible to use my
English.” (mean = 4.05; SD = 0.702) and “I look for
opportunities to learn English as much as possible.”
(mean = 4.05; SD = 0.702). These findings suggest that
students actively seek different methods and
opportunities to learn English and aim to become better
English learners.

Table 7 Category G: Metacognitive Strategy
application

Descriptive analysis

N Min Max mean SD
G1: I try to find as many ways as 118 2 5 405 .702
possible to use my English.
G2: I notice my English mistakes and 118 2 5 4.03 612
learn how to improve from them.
G3: 1 try to figure out ways to becomea 118 2 5 417 617
better English learner.
G4: I plan my schedule so that I have 118 2 5 3.81 915
enough time to study English.
G5: I look for opportunities to learn 118 2 5 4.05 .702
English as much as possible.
G6: I have clear goals to improve my 118 1 5 373 975
English proficiency.
G7: 1 think about steps I can take to 118 2 5 3.85  .802
make progress in my English.

4.3 Learners’ motivation for blended English

learning

Regarding their motivation for course learning
(see Table 8), the highest-rated item was “Taking this
blended (physical + asynchronous) course is helpful for
my future career.” (mean = 4.27; SD = 0.802), followed
by “The blended (physical + asynchronous) course is
interesting.” (mean = 4.17; SD = 0.981). Students
believe that the blended course is beneficial for their
future careers and find the course engaging.

Table 8 Category H: Motivation for blended
learning

Descriptive analysis

N Min Max mean SD
H1: The blended (physical + asynchronous) 118 1 5 417 981
course is interesting.
H2: Taking this blended (physical + 118 2 5 427 802
asynchronous) course is helpful for my
future career.
H3: The arrangement of the blended 118 2 5 414 750
(physical + asynchronous) course makes me
want to learn more relevant knowledge.

4.4 Learners’ asynchronous learning

behavior

The final section of the questionnaire addressed
students' learning behaviors during asynchronous
learning (see Table 9). Most students reported
repeatedly watching instructional videos (mean = 3.81;
SD = 0.969) and quickly browsing through videos
(mean =3.71; SD = 0.944). Additionally, they indicated
that they typically begin their assignments only after
watching the instructional videos (mean = 2.95; SD =
1.131).

Table 9 Category I: Asynchronous learning
behavior

Descriptive analysis

N Min Max mean SD
I1: When learning asynchronously, I 118 1 5 381 969
tend to watch instructional videos

repeatedly.

12: When learning asynchronously, I 118 1 5 371 944
watch instructional videos quickly.

[3: When learning asynchronously. I 118 1 5 295 1313

complete assignments before
watching instructional videos.

4.5 The Relationship among attitudes,
metacognitive strategy application, and
motivation
The study data indicate that there is a positive

correlation among attitudes, metacognitive strategy

application, and motivation. Specifically, the Pearson
correlation  coefficient between attitudes and

metacognitive strategy application is 0.503 (p < 0.01),

between attitudes and motivation is 0.531 (p < 0.01),

and between metacognitive strategy application and

motivation is 0.509 (p < 0.01). These results suggest a

significant positive relationship among these three

factors.

4.6 Learners’ perceptions of blended learning

According to the qualitative research content
analysis method, these quotations from the learners’
perceptions reflect the students’ views and feelings on
blended learning. Below is the analysis of the data
categorized in the following themes: flexibility and
autonomy, learning efficiency and behaviors, and
improvement of English ability.

Flexibility and autonomy:

S5: Since | have a busy schedule due to my part-
time job, asynchronous courses allow me to choose
when to watch and complete assignments, without
adding to my workload and ensuring I can fully engage
in learning.

S8: Asynchronous online learning offers greater
flexibility in terms of time utilization and allows for
learning to be arranged according to one's own
preferences.

S11: Learning English in my own free time is
unrestricted.

S19: Due to the pandemic, | started using this
learning method. Breaking free from time and location
constraints allows me to schedule my study time more
freely.

Thus, asynchronous courses allow students to
learn according to their schedules, which is especially
suitable for busy working students. Students can choose
when to watch lectures and complete assignments
freely, without being restricted by fixed time limits,
thus reducing their burden.



Learning efficiency and behaviors:

S10: Some parts | would rewatch repeatedly;
asynchronous videos make it easy for me to rewind and
listen to the lectures again.

S22: | find that watching at 1.5x speed not only
saves time but also the absence of time constraints
makes me feel more liberated.

S25: | watch the instructional materials at 1.5x
speed, which saves a lot of time and doesn't make it
difficult to understand.

Many students said they would watch
instructional videos at 1.5x speed, saving time without
sacrificing comprehension. Re-watching videos,
especially important parts, helps deepen memory and
understanding. Students believe that asynchronous
courses provide a more flexible learning environment,
allowing them to learn at their own pace without being
restricted by the teacher's pace. This learning method
also allows them to repeatedly review unclear parts,
further improving learning outcomes.

Speaking of their learning behaviors and
strategies, students often start assignments after
watching instructional videos, which helps them
understand the requirements clearly and review the
videos for direction at any time. Some students take
notes while watching videos to better understand and
remember the content.

S21: After watching the video first, | have a better
idea of how to approach the assignments. It's also more
convenient to go back to the video to find words and
other information.

S30: | watch the instructional videos thoroughly
and take notes with the textbook at the same time.

Improvement of English ability:

S2: After watching the asynchronous videos, |
know the vocabulary for quizzes without needing to
memorize them separately.

S9: Listening to the teacher's instruction in the
video first and then doing the homework exercises is
more beneficial for my English proficiency.

S33: English learning is more efficient for me. |
absorb the content faster, and the asynchronous videos
are also very clear.

Most students find it more effective to remember
words after watching videos than through dedicated
memorization. Asynchronous English courses are
particularly helpful for language learning, as students
can repeatedly watch and listen according to their
needs. In short, students generally have a positive
attitude towards blended learning, believing that its
flexibility, autonomy, and function to re-watch content
can enhance their learning efficiency and effectiveness.

5. Conclusion and Discussion

This study aimed to investigate university
students' learning  behaviors, attitudes, and
metacognitive strategies in blended courses. The results
provide insights into the efficacy of blended learning
environments and the specific ways students interact
with and benefit from such courses. Addressing the
research questions posed, several key findings emerged
from the data.

RQ1: Students' Attitudes Towards Blended
Learning

The findings reveal that students generally hold
positive attitudes towards blended learning, particularly

appreciating the ease of use and flexibility. The high
mean scores for items such as “The operation of
watching videos in asynchronous courses is simple”
(mean = 4.58) and “The Tronclass online platform is
easy to navigate and use” (mean = 4.47) indicate that
the technical aspects of the blended learning platform
are well-received. This user-friendliness is crucial as it
lowers the barrier to engagement with the course
material.

Students also value the function to watch videos
repeatedly, which supports their learning process by
allowing them to review content at their own pace
(mean = 4.22). However, the lower mean score for the
item regarding interactivity in Tronclass chatrooms
compared to physical classes (mean = 3.51) highlights
a potential area for improvement in online interaction
mechanisms. Despite this, the overall positive attitude
towards the flexibility and self-paced nature of
asynchronous learning suggests that students find this
approach beneficial.

RQ2: Impact on Students' Motivation

Participation in blended learning courses appears
to positively impact students' motivation for workplace
English learning. The highest-rated item in this
category, “Taking this blended (physical +
asynchronous) course is helpful for my future career”
(mean = 4.27), suggests that students recognize the
practical benefits of the course. The interest generated
by the blended format, as indicated by the item “The
blended (physical + asynchronous) Workplace English
course is interesting” (mean = 4.17), further supports
the motivational benefits of this learning approach.
These findings, consistent with those of Gunes &
Alagozli (2021) and Yu, Xu, and Sukjairungwattana
(2023), suggest that blended learning can be an
effective way to enhance students' engagement and
motivation by aligning the course content with their
career aspirations.

RQ3: Metacognitive Strategies Employed by
Students

The study indicates that students actively employ
a range of metacognitive strategies to enhance their
learning. The high mean scores for items such as “I try
to figure out ways to become a better English learner”
(mean = 4.17) and “I try to find as many ways as
possible to use my English” (mean = 4.05) reflect a
proactive approach to learning. Students are not only
engaging with the course material but are also seeking
additional opportunities to practice and improve their
English skills. This proactive behavior is a positive
indicator of the effectiveness of blended learning
environments in fostering self-directed learning.

RQ4: Relationship among  attitudes,
metacognitive strategy application and motivation

The study findings reveal a positive correlation
among attitudes, the application of metacognitive
strategies, and motivation. Specifically, the Pearson
correlation coefficient shows a relationship of 0.503 (p
< 0.01) between attitudes and metacognitive strategy
application, 0.531 (p < 0.01) between attitudes and
motivation, and 0509 (p < 0.01) between
metacognitive strategy application and motivation.
These results imply a significant positive association
among these three factors.

RQ5: Learning
Asynchronous Learning

Behaviors During



Students' learning behaviors during asynchronous
sessions indicate a strategic approach to managing their
study time. Many students reported repeatedly
watching instructional videos (mean 3.81) and
quickly browsing through videos (mean = 3.71), which
suggests that they utilize the flexibility of asynchronous
learning to reinforce their understanding. However, the
lower mean score for starting assignments only after
watching the videos (mean = 2.95) indicates that while
students value video content, they may delay hands-on
tasks, potentially impacting time management and
workload balance.

RQ6: Students’
Learning

Qualitative feedback from students underscores
the perceived benefits of blended learning. The ability
to learn according to their schedules, especially for
busy working students, is highlighted as a significant
advantage. This flexibility reduces the burden of fixed
schedules and allows students to optimize their study
time, particularly beneficial during the pandemic when
traditional classroom settings were disrupted.

In conclusion, the results suggest that students
hold a favorable view of blended learning, valuing its
flexibility, autonomy, and the function to revisit
content to improve learning effectiveness. They utilize
different metacognitive strategies to aid their learning
and acknowledge the practical advantages of blended
learning for their future professional endeavors.
Moreover, a positive relationship exists among
attitudes, the use of metacognitive strategies, and
motivation. These findings offer valuable insights for
designing and implementing future courses that cater to
students' preferences and effectively utilize the benefits
of blended learning settings.

Perceptions of Blended

6. Limitations and Suggestions

While this study provides valuable insights into
the efficacy of blended learning, several limitations
must be acknowledged to contextualize the findings
and guide future research.

Firstly, the study's sample size was limited to 118
students from a single university in northern Taiwan,
which may not be representative of the broader student
population. This restricts the generalizability of the
findings. Future studies should consider larger and
more diverse participants across different regions and
educational institutions to enhance the robustness and
applicability of the results. Secondly, the data collected
relied heavily on self-reported questionnaires and
interviews. Future research could incorporate more
objective measures, such as tracking students' actual
engagement with the learning platform or analyzing
performance data, to corroborate self-reported findings.
Thirdly, the study utilized a cross-sectional design,
capturing a snapshot of students' attitudes and
behaviors at a single point in time. Thus, longitudinal
studies are needed to track how students' attitudes,
motivation, and metacognitive strategies evolve
throughout the course, providing a more dynamic
understanding of their learning processes. Lastly,
while the study identified several metacognitive
strategies employed by students, it did not explore the
full range of these strategies comprehensively. Further
research should aim to develop a more detailed
taxonomy of metacognitive learning strategies specific
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to blended learning environments, examining how
different strategies correlate with learning outcomes
and student satisfaction. Although this blended learning
model was implemented in an ESP (English for
Specific Purposes) course, it is believed that this
approach could also be applied to other language-
related courses.
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Abstract

English-medium instruction (EMI) in Taiwan
faces dual challenges of language proficiency and the
effective communication of technical content,
especially in STEM fields such as electrical and
electronic engineering. Traditional teaching methods,
which focus on one-way lectures, struggle to engage
students due to language barriers, while the complexity
of critical technical knowledge makes it difficult to rely
solely on "student-centered learning.” This paper
introduces "Rhythmic Engagement Pedagogy"” (REP),
which breaks down teaching strategies into "macro”
and "micro" levels, using a rhythm of contrasts to
enhance student engagement. At the macro level, REP
emphasizes a contrast between "course professional
content” and “inquiry-based learning," establishing
four checkpoints throughout the semester. During
checkpoint weeks, the method fosters students' abilities
to explore real-world problems, overcome challenges,
and present their findings. In the weeks outside of the
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checkpoints, the focus returns to the lecture-based
delivery of professional content. At the micro level,
REP alternates between "teacher-centered learning"
and "student-centered learning” within a 50-minute
class, identifying the engagement level for each section
of the lesson and arranging them to create a rhythm that
enhances course flow. This paper uses a "Circuit
Theory" course as an example, where the macro-level
project focuses on "Generative Al for Solving Large-
Scale  Circuits,"” incorporating  discussion  of
engineering skills critical for practical applications but
often overlooked in textbooks. During non-checkpoint
weeks, traditional lecture content is delivered. At the
micro level, the course integrates strategies such as
flipped classrooms, group discussions, and gamified
learning to introduce rhythm into the learning
experience. Ultimately, REP significantly improves
students' academic performance, engagement, and
English comprehension.

Keywords: Active learning, English as a Medium of
Instruction (EMI), flipped classroom, gamification,
inquiry-based learning, STEM education.

1. Introduction

Taiwan's adoption of English as a Medium of
Instruction (EMI) in higher education is a key strategy
in its effort to internationalize and enhance the global
competitiveness of its academic institutions. However,
while EMI offers potential benefits, such as improved
English proficiency and access to global academic
content, it introduces considerable obstacles,
particularly in highly technical disciplines like
Electrical and Electronic Engineering (EE). These
challenges arise primarily from the inherent complexity
of the subject matter, which demands precise
communication of abstract concepts, theoretical
models, and mathematical principles. For teachers,
especially those who are non-native English speakers,
delivering complex technical content in English can
slow down the teaching process, require extra
preparation, and limit their ability to explain nuanced
ideas. As a result, lectures may become less effective,
with students struggling to keep pace.

For students, the difficulty is even more
pronounced. In EE courses, which require a deep
understanding of abstract theories and rigorous
problem-solving skills, processing information in a
non-native language often leads to slower
comprehension and higher cognitive load. This is
particularly problematic in subjects like Circuit Theory,
where understanding detailed models and systems
relies on the clear communication of intricate
relationships between electrical components. The
language barrier creates hesitation in class participation
and discourages students from actively engaging with
the material, further contributing to a disconnect



between the students and the course content.
Ultimately, these barriers result in lower student
engagement, reduced learning outcomes, and poorer
course evaluations.

The limitations of traditional teaching methods in
EE exacerbate these issues. Lecture-based instruction,
which is commonly used to deliver foundational
technical content, often becomes monotonous and fails
to engage students, particularly when combined with
the additional challenges posed by EMI. While active
learning techniques like flipped classrooms and peer
instruction have been introduced to address this, they
are often applied in isolation, leading to a lack of
cohesion in the learning process. Without a structured
flow that alternates between teacher-guided
explanations and student-driven activities, these
methods fail to maintain sustained engagement, leading
to cognitive overload or disengagement, especially in
technical subjects that require careful step-by-step
comprehension.

Rhythmic Engagement Pedagogy (REP) offers a
solution to these issues by introducing a deliberate
structure that balances teacher-centered and student-
centered learning activities in a way that prevents
cognitive fatigue. REP is designed to mimic natural
cognitive rhythms, alternating between periods of high
focus and interaction with moments of reflection and
consolidation. This rhythm helps maintain students’
attention and ensures that they are neither overwhelmed
by continuous instruction nor disengaged by overly
long periods of passive learning. The structured
contrasts within REP provide a dynamic learning
environment, where the rhythm alternates between
challenging problem-solving tasks, reflective group
discussions, and moments of teacher-led clarification.

Atthe micro level, REP structures individual class
sessions to include varied activities that cater to
different learning styles and needs. Rather than relying
solely on lectures, each session integrates elements of
active learning, such as group-based problem-solving,
interactive quizzes, and short reflective discussions.
These varied activities keep students engaged by
breaking up long periods of passive learning and
encouraging continuous participation. For example, a
session might begin with a brief lecture introducing a
new concept, followed by a student-led discussion or a
collaborative problem-solving activity. This alternation
prevents students from becoming overwhelmed by too
much content at once and ensures that they have
opportunities to actively engage with the material.

At the macro level, REP structures the course over
the semester by alternating between content-heavy
weeks and more interactive, application-focused
weeks. This ensures that students are not constantly
bombarded with difficult technical content but instead
have regular opportunities to apply what they have
learned in a hands-on context, such as a term project or
group work. This rhythm of alternating between theory
and application allows for deeper learning and helps
students build confidence in their understanding of the
subject matter. By aligning learning activities with
natural cognitive rhythms, REP effectively addresses
the challenges of maintaining engagement and
comprehension in EMI EE courses, ensuring that
students remain actively involved throughout the
semester while managing the cognitive demands of
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learning complex technical content in a second
language.

2. Literature Review

This section reviews engagement enhancement
strategies at both micro and macro levels. Micro-level
strategies are short-term methods, applied within a
class or week, aimed at improving immediate
participation and  comprehension.  Macro-level
strategies focus on maintaining student involvement
and deep learning over an entire semester.

To enhance short-term engagement, three
pedagogical methods are discussed: gamification,
flipped classrooms, and group activities. Gamification,
using game elements like leaderboards and rewards,
effectively boosts participation by providing immediate
feedback and fostering a sense of achievement [1], [2].
Studies show that gamification makes technical content
more accessible and engaging, particularly in
programming [3], [4]. Flipped classrooms also promote
micro-level engagement by shifting lecture content
outside the classroom, reserving class time for active
problem-solving and discussions [5], [6]. Group
activities further enhance engagement, promoting
teamwork and peer-to-peer learning, especially in
technical subjects [7], [8].

For sustained engagement, macro-level strategies
like project-based, problem-based, and inquiry-based
learning are effective. Project-based learning immerses
students in real-world, industry-relevant tasks, helping
them apply theoretical knowledge over time [9], [10].
Problem-based learning challenges students to solve
open-ended, real-world problems, encouraging
continuous cognitive engagement [11]. Inquiry-based
learning fosters long-term engagement by positioning
students as active participants, investigating and
applying knowledge through experimentation [12].

While these methods enhance engagement, they
often fall short in EMI contexts, where language
barriers exacerbate the difficulty of maintaining
comprehension and  participation.  Micro-level
strategies boost participation but don’t address long-
term language challenges, while macro-level strategies
sometimes overwhelm students in EMI settings.
Moreover, these methods lack the structured rhythm
necessary for balancing teacher-centered instruction
with student autonomy.

3. Application of REP in Circuit Theory

The Circuit Theory course for second-year
undergraduates implemented REP to ensure consistent
student engagement throughout the 18-week semester.
This approach balanced the complexity of both
theoretical circuit concepts and practical applications,
alternating between professional content delivery and
inquiry-based learning. The term project, "Generative
Al on Real-World Large-Scale Circuits," played a key
role, allowing students to apply circuit theory concepts
using ChatGPT 3.5.

The course followed a backward design, with
clear learning outcomes focused on mastery of core
topics such as resistive networks, DC circuits, and
sinusoidal steady-state analysis. This structured
approach ensured that students developed both
theoretical knowledge and problem-solving skills
through Al tools.



At the macro level, the course alternated between
weeks of professional content—delivered through
lectures, problem-solving sessions, flipped classrooms,
and gamified activities—and weeks dedicated to
inquiry-based learning. Fig. 1 shows the planning of the
macro-level design. This rhythm prevented cognitive
overload and maintained engagement by combining
cognitive rest with hands-on learning.

Fall 2023, Circuit Theorem
“Generative Al Applied to Large-Scale Circuits”

15t CP 2 P 3CP 4 cp

Oct. 5 Oct. 26 Nov. 9 Nov. 30 Dec. 21 Dec. 26
Team Problem Strategy on Preliminary Video for the  Poster presentation
organization formulation the use of results rehearsal (20%, all from
(2%) generative Al (3%) (2%) peer evaluation)
(3%)

Fig. 1. Macro-level setup for REP.

Show time!

On the micro level, class sessions alternated
between teacher-centered lectures and student-centered
activities. Heavily interactive sessions maximized
participation through problem-solving and peer
discussions, while moderately interactive sessions
blended focused lectures with quizzes or group work.
An example is shown in Fig. 2, which demonstrates the
50-minute implementation of flipped classroom. Even
slightly interactive sessions, mostly lecture-based,
included brief activities to maintain engagement.

12
11

10

Lecturing

Activity Opening

Lecturing Activity

Activity

Lecturing

Fig. 2. Micro-level setup for REP in a 60-minute
clock.

The term project, an inquiry-based learning
component, unfolded through multiple checkpoints,
guiding students through stages of problem
formulation, Al modeling, and problem-solving. A
sample demonstration of the checkpoint activities is
shown in Fig. 3. In later stages, students learned to
complement Al limitations with external tools like
MATLAB and practiced presentation skills.

Low level High level

e
! -
i)
»

Find the average
power on Ra

& Model generated by
Al using prompts

-
| Model generated by
- Al using prompts
Find the voltage or current on
some components

The model and the
parameters are
majorly assigned by
human, but the
models are somewhat
challenging

@

The model and the
parameters are majorly
assigned by human, and
they are like high-school
level

Give Al instructions,
and they provide you
with circuit models
that are truly
connected to real-
world

Based on the previous
description, you use
parameters for
extendibility to some
more advanced or
challenging problems
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Most of the
problems are limited
to examples in

textbooks

The problems are
connected to real-
‘world issues, yet

they are small-scale

The problems are
large-scale, difficult,
and practical

The problems are
like high-school
levels.

The team not only
uses prompts to
generate circuit

models, which are

further solved by the
generative-Al, but
the team also shows
extendibility to
other questions

The models and
parameters are
majorly assigned by
human. A coding
scheme or software
can handle the
problem.

The team uses.
prompts to generate
a specific circuit
model, which is
further solved by the
generative-Al

The models,
parameters, and the
solution are carried
out only by human

The team seems
pretty prepared but
might have needed a
couple more
rehearsals

The team is
somewhat prepared,
but it is clear that
rehearsal was
lacking

The team is
completely prepared
and has obviously
rehearsed

‘The team does not
seem at all prepared
to present

The poster is
visually appealing,
demonstrating
creativity in design,
effective use of
graphics, and clear

layout

The poster design is
good, with some
elements of
creativity, effective
use of graphics, and
an acceptable layout

(b)
Fig. 3. Explanations of the inquiry-based learning
for (a) problem formulation and (b) rubric
evaluations.

The poster design is
fair, lacking in
creativity, with basic
graphics, and a
somewhat cluttered
layout

The poster design
needs improvement,
with poor graphics
and an unclear or
disorganized layout

By alternating structured inquiry-based activities
with professional content, REP created a balanced,
engaging learning environment. The approach fostered
both theoretical understanding and practical skills,
preventing cognitive fatigue and promoting continuous
engagement. The success of REP was evident in
students' improved mastery of circuit theory and their
ability to apply concepts using Al tools in real-world
contexts.

4. Results

To assess the effectiveness of REP in the Circuit
Theory course, a comprehensive evaluation was
conducted using both quantitative and qualitative data
collected throughout the semester. Multiple data
sources were utilized to provide a well-rounded view of
the impact of REP on student learning, engagement,
and performance. The primary sources of quantitative
data included student surveys, exam scores, project
performance, attendance records, and engagement
metrics, particularly during interactive learning
sessions such as flipped classrooms, group activities,
and gamified learning sessions.

Surveys were administered at two key points: the
beginning and the end of the semester. These surveys
were designed to capture students' self-reported
engagement levels, their perceptions of the learning
process, and specific feedback on the REP-based
activities. The data from these surveys provided
insights into students' evolving experiences and how
the introduction of REP influenced their learning
journey. On the academic side, exam grades were
closely monitored to track any changes in student
performance. Comparisons between midterm and final
exam scores were used to evaluate progress, while the
term project grades served as an indicator of students'
ability to apply theoretical concepts to practical, real-
world scenarios.

Attendance was another key metric used to
measure engagement. Class participation data was
meticulously tracked, particularly during interactive
REP sessions, using engagement tools such as Zuvio to
monitor student involvement in activities. By analyzing
attendance patterns, the study aimed to correlate higher
attendance rates with increased engagement during
interactive REP-based classes.

The data revealed significant improvements in
both exam performance and project outcomes
following the implementation of REP. The average



score on the midterm exam rose by 10%, with a further
11% improvement in the final exam scores. The most
substantial gains were observed in project performance,
with students achieving an average increase of 15% in
their project grades. Additionally, attendance improved
by 7%, reflecting higher engagement during REP-
driven sessions. Participation in group activities,
another key indicator of engagement, saw a remarkable
25% increase, suggesting that students were more
actively involved in interactive learning experiences.

Qualitative feedback from student surveys and
classroom observations further highlighted the positive
effects of REP on the overall learning experience.
Many students commented on how REP improved their
understanding of the material, specifically through the
use of flipped classrooms, gamified learning, and
dynamic group activities. The scaffolding approach
used in flipped classrooms was frequently praised, with
students emphasizing the clear progression from simple
to more advanced problems. This method helped
students build confidence, allowing them to tackle
increasingly — complex tasks  without feeling
overwhelmed. Peer discussions and real-time feedback
from the teacher were integral to solidifying their
understanding of the material. Instead of passively
receiving information, students were actively engaged,
resulting in a more dynamic and interactive learning
environment.

Gamified learning emerged as another highly
effective component of REP. Students responded
particularly well to the activities that required them to
describe and draw circuit models without visual aids.
This exercise forced them to think critically about
circuit structures and their functional relationships,
moving beyond a reliance on visual interpretation. The
activity's "level-up" progression, where the difficulty of
circuits increased incrementally, was especially well-
received. Students found this approach fun and
challenging, as it transformed a traditionally technical
topic into a more engaging and interactive learning
experience.

The use of dynamic group formation also played
a crucial role in boosting engagement. Fig. 4 shows the
photograph of the implementation. The method of
assigning groups by drawing playing cards introduced
an element of excitement and unpredictability, which
energized the classroom. The random nature of the card
draws prompted social interaction, as students sought
out their group members, breaking down barriers and
making group activities more collaborative. The
atmosphere during these sessions was notably more
lively and engaging compared to traditional group
formation methods, which often failed to stimulate the
same level of interaction.

Despite the overall success of REP, there were
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some challenges, particularly with the term project that
required students to model circuits using ChatGPT 3.5.
While many students were able to describe circuits in
terms of nodes, meshes, and components using text-
based inputs, several encountered difficulties when it
came to utilizing the Al for complex mathematical
calculations. The limitations of ChatGPT 3.5 in
handling precise computations frustrated some
students, as the tool occasionally produced inaccurate
or incomplete solutions. However, these challenges
were mitigated by the teacher's guidance, particularly
in teaching students how to use ChatGPT to generate
code for more advanced computational tools like
MATLAB. This additional support helped students
bridge the gap between Al-generated insights and
rigorous circuit modeling, although some students
noted that the learning curve was steep in the early
stages of the project.

From a classroom observation standpoint, the
difference in student engagement during REP-based
sessions versus traditional lecture-based ones was
substantial. During flipped classroom sessions and
group activities, students were visibly more energized
and focused, engaging in frequent peer interactions and
collaborating on problem-solving tasks. The dynamic
group formation method consistently sparked an
energetic and enthusiastic classroom atmosphere. Peer
instruction activities, where students explained
concepts to one another, were particularly effective in
deepening their understanding of the material, as
students engaged in discussions and critical thinking
rather than relying solely on the teacher for
explanations.

The introduction of REP led to several notable
achievements in the course, particularly in fostering
student engagement and improving academic
performance. The structured rhythm of REP,
alternating between teacher-centered instruction and
student-centered activities, was key in maintaining
student interest and preventing cognitive overload. The
checkpoints provided students with clear milestones
throughout the course, ensuring they remained on track
and were able to progressively build their knowledge
and skills. The scaffolding approach used in flipped
classrooms proved highly effective in building
students’ confidence and problem-solving abilities,
while the gamified learning approach transformed
challenging concepts into more accessible, interactive
activities. Additionally, the dynamic group formation
strategy contributed to a more collaborative and lively
learning environment, making group activities more
engaging for students.

The term project, which focused on using
generative Al tools like ChatGPT 3.5 to model real-
world circuits, was successful in encouraging
independent problem-solving and critical thinking.
However, some students found the limitations of the Al
to be a challenge, particularly in its ability to handle
mathematical computations. While the additional
checkpoints and teacher support helped students
navigate these difficulties, future iterations of the
course may benefit from even more scaffolding at the
beginning of the project, particularly in familiarizing
students with the limitations and capabilities of the Al
tools before they begin tackling complex circuit
models.



5. Conclusion

This study demonstrates that REP effectively
enhances student engagement, learning outcomes, and
comprehension in an EMI environment for technical
education. By alternating between traditional lecture-
based content delivery and inquiry-based, hands-on
activities, REP establishes a rhythm that balances
theoretical learning with practical application. This
structured approach reduces cognitive fatigue and
maintains sustained attention, which is especially
valuable in complex subjects like Circuit Theory.

Specifically, REP’s rhythm of contrasting “course
professional content” with “inquiry-based teaching”
was found to strengthen both foundational knowledge
and higher-order thinking skills. Students reported
improved engagement during inquiry-based sessions,
where they actively applied concepts and tackled real-
world problems, which also helped them retain
theoretical content from lecture sessions. This balance
allowed for steady progress in understanding core
circuit theory concepts, fostering practical skills that
are often underemphasized in EMI settings due to
language barriers.

Additionally, REP significantly contributed to
students’ performance in problem-solving tasks and
their confidence in using generative Al tools like
ChatGPT to model large-scale circuits. These gains
indicate REP’s potential to support not only technical
comprehension but also essential skills such as critical
thinking, collaborative learning, and technical
communication. This study highlights REP’s
applicability for EMI courses that require a balance
between content delivery and active learning, offering
a structured approach that enhances educational
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outcomes in both local and international contexts.
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Abstract

This study employed the ICARE teaching model,
integrating the AI speaking tool, Sensay, as digital
scaffolding, to explore its effects on college students'
English speaking performance and speaking anxiety.
40 first-year students with CEFR B1 to B2 proficiency
levels participated in the six-week study, which used a
single-group pretest-posttest design, supplemented by
qualitative interviews. Results indicated significant
improvements in pronunciation and fluency, along
with a reduction in test anxiety. Interview feedback
revealed that the ICARE model's sequential structure
and varied activities helped reduce learning pressure.
In addition, Sensay's instant feedback and repeated
practice opportunities supported improvements in
pronunciation and fluency. These findings suggest that
combining the ICARE model with Al technology can
enhance students' speaking skills and reduce anxiety.
Educators are encouraged to integrate Al speaking
tools with well-structured instructional design and
provide opportunities for independent practice to
improve speaking performance and lower anxiety.

Keywords: Technology-Enhanced English Learning,
digital scaffolding, English Speaking, FLCAS, ICARE
teaching model
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Abstract

This article explores how professional teams
support the integration of VR360 technology into
clinical internship courses in medical settings, focus on
case study at Taipei Medical University. With
advancements in technology, virtual reality (VR)
demonstrates groundbreaking potential in the field of
education. These technologies provide realistic
simulation environments, helping to enhance clinical

Feg wh ol EF RN ART A (VR)

29

skills and adaptability in medical education while
addressing challenges such as the high costs, risks, and
difficulty of replicating real-world scenarios in
traditional medical training.

The study aims to examine how professional
teams assist educators in effectively creating VR360
material. The involvement of professional teams offers
technical support, improving the quality of VR360
material while reducing the time and cost of
independent development for educators.

A survey was conducted to gather feedback from
teachers and students on the quality of VR360 material.
The survey covered various stages of VR360 material
creation, including planning and design, filming
services, post-production quality of audiovisual
materials, content quality assurance, and revision
response speed. The results indicate that the technical
support provided by professional teams significantly
enhances the quality and satisfaction of VR360 material
among both teachers and students.

In summary, professional teams play a pivotal role
in the creation of VR360 material. Their technical
support significantly enhances the quality of these
materials. Data collected through surveys indicates a
consistently positive student satisfaction with the
learning  experience.  Looking ahead, further
strengthening the technical support capabilities of
professional teams will ensure the smooth integration
of VR360 technology into clinical internship courses,
benefiting both educators and students. This will also
drive the application and development of VR
technology in specialized clinical internship courses
within medical settings.

Keywords: Virtual Reality (VR), VR360 Material,
Professional Team, Clinical Internship Course.
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Abstract

This study examines the integration of generative Al
into design thinking curricula to address students'
challenges in ideation and idea management. Motivated
by students' difficulties in generating innovative
solutions during the design thinking process, this
research develops a collaborative teaching framework
that incorporates Al tools as creative partners to
enhance students' creative and problem-solving
capabilities.

The framework positions generative Al as a tool for
generating diverse perspectives and facilitating the
transformation of abstract concepts into concrete ideas
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across various stages of the design thinking process.
Through a mixed-methods evaluation, the study
assessed both the quantitative learning outcomes and
qualitative student experiences of this Al-enhanced
approach.

Results demonstrate significant improvements in four
cognitive domains: critical thinking, creative thinking,
systematic  thinking, and integrative thinking.
Qualitative feedback reveals that students found Al
particularly beneficial in problem exploration and
ideation phases. However, challenges emerged during
implementation, including concerns about creative
homogenization and the need to balance Al assistance
with human creativity.

The findings suggest that while Al effectively supports
design thinking education, success depends heavily on
students' Al literacy and cognitive approach to human-
Al collaboration. This research contributes to
understanding how Al can be meaningfully integrated
into creative education while highlighting the
importance of developing proper frameworks for
human-Al collaboration in educational settings.
Keywords: Generative Al, Design Thinking, Al
Collaboration, Creative Education, Al Literacy
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Abstract

This study explores the use of generative Al
technology to  enhance  the  cross-cultural
communication skills of Mandarin learners from
diverse cultural backgrounds in guiding historical
landmarks or art museums. It represents a series of
pedagogical research initiatives integrating Al
technology specifically tailored for Mandarin learners.
The research design employs qualitative surveys and
simulated tests to evaluate the effectiveness of
generative Al tools in cross-cultural guided tour
instruction. The findings indicate that Al-generated
personalized content not only significantly enhances
learners' Mandarin proficiency and cross-cultural
communication abilities but also effectively reduces the
time and effort required by educators in instructional
design. This study further expands the application
scope of generative Al in training for art and heritage
site tours and proposes future directions for integrating
generative Al into Mandarin instruction and cross-
cultural guided tours.

Keywords: Generative Al, Cross-cultural
communication, Chinese language learning, Tour
guide training, Historical sites and art
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4B e R IE ki en ?
The red bricks used to build Oxford College came from
- B AR

Dr. Mackay used a mixture of and to hold the bricks together.

Do

B % 48 (Question and Answer):

BoreE 3 A8 Rosc o VR kAR 9
What subjects did Dr. Mackay teach at the school?
- B LLPARL S AR ORT REL?
Why did Dr. Mackay believe that nature was an important part of education?
3. i#ig (Matching):
FRT e i R e et
Match the descriptions with the correct words:
(1) #- kpie b hk EKE 2 K
The first Presbyterian missionary from Canada
a. B ## L (Dr. Mackay)
b. 228 % (0xford College)
c. -k (Tamsui)
(2) B iEfg Lz = B R
The school built by Dr. Mackay
a. ¥ L (Dr. Mackay)
b. 228 % (0xford College)
c. %&mmmM-+L2 (Mrs. Zhang Congming)
(3) 1883 & = = eh+ + H 4%
The girls’ school founded in 1883
a. -k (Tamsui)
b. 228 % (0xford College)
c. *F+ %4 (Girls® School)

4, -} ¥ ¥ (Challenge Question):
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What do you think was the most important impact of Dr. Mackay building the school in
Taiwan? Write your thoughts.

5. #]R %% (Creative Activity):
FaRAGepP Nt 2Ry ¥R 9 HERERF FAFY L R

Draw what you imagine Oxford College looks like and write one sentence describing what makes this building special.
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Abstract

In Taiwan, the field of medical imaging and
radiological sciences focuses on training medical
radiologists. To obtain a license, one must earn a degree
from a university and pass a higher-level examination
before engaging in related clinical work. Historically,
the pass rate for this license exam is about 30% for
graduating students each year. Therefore, universities
adjust their curriculum based on annual student pass
rates to strengthen students' weaknesses.

"Radiation Physics" and "Radiological Diagnostic
Techniques™ are key courses. "Radiation Physics" is a
foundational course for second-year students, covering
all the physical knowledge used in the radiology field.
"Radiological Diagnostic Techniques" is an applied
course for third-year students, covering all clinical
diagnostic skills used in the field. Due to the large class
sizes (about 80-100 students per class), "Radiation
Physics" is taught using a distance learning hybrid
approach, while "Radiological Diagnostic Techniques"
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requires hands-on teaching of anatomical positioning,
thus conducted in-person course.

This study aims to analyze the exam pass rates of
students taking distance and in-person courses. The
experiment collected course grades from the 107%
academic year (regular classes) and the 109" and 110%
academic years (large classes), corresponding to
students' pass rates for the radiologist exam. Chi-square
tests, odds ratios, and correlation analyses were
conducted, comparing distance courses with in-person
courses. Results showed significant differences
(p<0.05) in grades and national exam pass rates over
the three academic years, with the odds ratio increasing
from 1.5 to 2.4, indicating a stronger correlation
between grades and exam pass rates in large classes.
The correlation between in-person and distance courses
in large classes was above 0.65. This study
demonstrates that well-designed distance courses can
effectively enhance students' learning outcomes.

Keywords: distance learning course, in-person course,
Chi-square test, correlation analysis
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Abstract

In the wave of globalization and digitalization,
higher education institutions face new opportunities
and challenges. National Kaohsiung University of
Hospitality and Tourism has achieved significant
results in recent years in the development and
promotion of MOOC:s, especially in professional fields
such as Chinese cuisine, Western cuisine, and baking.

However, international promotion is still in its
early stages. This paper aims to explore how to promote
the international development of the university's digital
learning through innovative and feasible strategies
under existing technologies and environments.
Utilizing case study and literature analysis methods, we
conduct an in-depth analysis from multiple
perspectives, including course internationalization,
cross-border cooperation, multilingual support, cultural
feature enhancement, online internship innovation, and
global community management.

We also propose specific implementation plans. It
is hoped that these strategies can enhance the
university's competitiveness in the global education
market and provide practical references for other higher
education institutions.ese strategies will enhance the
university's competitiveness in the global education
market and provide practical references for other higher
education institutions.

Keywords: MOOCs, internationalization, digitization,
mobile learning, micro-courses,
fragmented learning
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Abstract

Past studies on attendance and learning outcomes
have focused on traditional in-class teaching, with
fewer exploring the context of distance learning. Even
rarer are studies that compare attendance rates for the
same course taught in both in-person and distance
learning formats, while using the same exam questions
to examine whether learning performance differs
between the two modes. This study further investigates
the relationship between attendance and learning
outcomes, as well as examining teaching evaluation
results. The results reveal that, although actual
attendance rates were slightly lower in the distance
learning environment, students' passing rates for exam
items, self-assessed learning, and course evaluations
were all higher compared to the in-person teaching.
Keywords: attendance, learning performance, teaching
evaluation, in-person learning, distance learning.
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Abstract

This study employs bibliometric analysis and the
VOSviewer visualization tool to systematically analyze
research on Massive Open Online Courses (MOQOCs)
published between January 2019 and September 2024.
The results reveal the current state of research in the
MOOC:s field, identifying key contributors, hot topics,
and emerging trends. The analysis shows that China
and the United States are leading in terms of research
output and influence, with countries like India, Spain,
and Malaysia also demonstrating significant research
capacity. Keyword analysis highlights core research
themes such as online learning, higher education,
learning analytics, and artificial intelligence. Research
trends indicate that the MOOCs field is evolving
toward more personalized, data-driven, and
technology-integrated approaches, while also reflecting
the impact of the COVID-19 pandemic in accelerating
the digital transformation of education.

Keywords:MOOCs, bibliometric
VOSviewer.
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Abstract

Since the implementation of digital learning, our
school has actively explored the development and
implementation of MOOCs (Massive Open Online
Courses). By participating in the "111 University
Consortium’s  Digital Learning Promotion and
Innovation Application Project". Although it was
initially limited by challenges such as insufficient
human resources, incomplete regulations, insufficient
infrastructure, teachers have limited understand, and
difficulties in teacher training, with the support of the
plan and alliance, the school re-examined its own
capabilities, hired new professional and full-time
manpower, and improved the regulatory reward
mechanism Continuous improvements were made in
purchasing course shooting resources, and develop
course production procedures and focusing on
management of training courses. In the end, the plan
was successfully completed and a series of marine
sustainable education courses were successfully
launched. This article puts forward corresponding
suggestions based on the overview, challenges,
turning points, and results of the promotion of the
teacher course in our school.

Keywords: Organizational Promotion, Marine
Education, MOOCs.
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Abstract

The course “Observation of Plant Morphology
and Structure — From Macro to Micro” is designed with
design thinking at its core, addressing the needs and
challenges faced by high school biology teachers in
implementing the inquiry and practice model
emphasized in the 108 Curriculum Guidelines. The
course highlights the flexibility and accessibility of
digital teaching, enabling teachers to adapt content
easily, while students benefit from autonomous
learning, extending the scope of learning both in time
and space.

The course integrates a variety of digital tools and
hands-on activities, allowing students to deepen their
understanding of plant morphology and structure
through practical experimentation. It includes activities
such as mobile photography, biological illustration,
plant dissection, and sugar art modeling, providing
students with simple digital tools to conduct
observations and creative projects. Additionally, an
online virtual microscope allows students to examine
plant tissues and cellular structures in detail via a web-
based platform, simulating real laboratory experiences
and overcoming the limitations of traditional
classroom settings. The hands-on plant sectioning and
staining exercises further enhance students’ practical
skills, enabling them to learn by doing.

Reflective learning plays a critical role in the
course design, with thematic lectures guiding students
to explore the intersection of science and the
humanities. These lectures address philosophical
concepts in biology, the convergence of science and
aesthetics, and the interplay between plant culture and
contemporary aesthetics, aiming to foster critical



thinking and promote the application of knowledge to
real-life contexts.

In conclusion, the course is grounded in empathy,
a key principle of design thinking, offering flexible
teaching tools for instructors while creating an
environment where students can actively explore on
their own. Through observation, hands-on activities,
reflection, and creation, students gain a comprehensive
understanding of botanical knowledge. This approach
not only aligns with the inquiry and practice
requirements of the 108 Curriculum Guidelines but
also encourages students to internalize scientific
knowledge as part of their personal growth, fostering
deeper and broader learning outcomes.

Keywords: Design Thinking, Digital
Inquiry and Practice, Botanical Education
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Abstract

This study aimed to explore the impact
of combining gamified learning with Problem-
Based Learning (PBL) on the learning outcomes
of third-year students in the Department of
Educational Technology at Tamkang
University. The main objective was to compare
the differences between this innovative
teaching method and traditional
instructional methods in enhancing student
achievement, engagement, and motivation. The
participants were divided into an
experimental group and a control group. The
experimental group adopted the gamified PBL
teaching method, while the control group
followed traditional teaching approaches

Pre- and post-test scores were analyzed using
ANCOVA  and paired t-tests +to examine
differences in learning outcomes between the
two groups. Additionally, structural
equation modeling (PLS-SEM) was used to
explore the effects of immersion, group
interaction, and social anxiety on learning
outcomes. The results indicated that the
experimental group significantly
outperformed the control group in post-test
scores, particularly in problem-solving
abilities and the application of knowledge.
The combination of gamification and PBL
effectively reduced social anxiety in the
online learning environment by fostering
student interaction and engagement, which in
turn enhanced learning motivation.
Furthermore, immersion and group interaction
were found to positively influence deeper
learning, improving student focus

motivation, and overall learning outcomes.

This study confirms the effectiveness of
integrating gamification and PBL in modern
education and provides empirical evidence on
how these methods can improve student
performance and reduce online learning
anxiety. Future studies are recommended to
expand the sample size and investigate the
application of this model 1in different
academic disciplines to further optimize
teaching methods and enhance students

problem-solving skills and higher-order
thinking abilities.

Keywords: Gamified learning, Problem-Based
Learning, social anxiety, immersion, group
interaction, learning outcomes, educational
technology.
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Abstract

With the rapid advancement of medical
knowledge and technology, medical professionals must
continuously update their skills and knowledge.
Traditional teaching methods have become inadequate
to meet the demands of the modern healthcare
environment; thus, e-learning has become an important
tool in medical training. This study employs
bibliometric methods, using VOSviewer to analyze
relevant literature from the Scopus database, to explore
research trends in e-learning within the field of medical
training. Our analysis focuses on keyword co-
occurrence, literature citations and international
collaboration networks, as well as the evolution of
research hotspots. The results indicate that e-learning
has become an indispensable part of medical education,
especially propelled by the COVID-19 pandemic,
which has led to significant growth in the use of
distance teaching and digital learning tools. Keyword

analysis reveals that topics such as "e-learning,
"blended learning,” and "virtual reality" are current
research focal points. Countries like the United States,
the United Kingdom, and China are leading in research
within this field, actively promoting technological
innovation and educational reform. However, the
application of e-learning still faces technological and
infrastructural limitations, particularly in resource-
limited areas. Additionally, further exploration is
needed on how to effectively cultivate students'
practical skills and teamwork abilities in virtual
environments. The findings of this study provide
important references for medical educators and
policymakers, assisting them in designing more
effective curricula and formulating relevant policies.
Future research is recommended to focus on
overcoming existing challenges and exploring the
application of emerging technologies such as artificial
intelligence and machine learning in medical
education, to meet the evolving needs of the healthcare
environment and enhance teaching quality and learning
outcomes.

Keywords: medical
bibliometric analysis.

education, remote teaching,
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Abstract

In the current educational environment, with the
implementation of multiple enrollment programs, the
differences in basic abilities of learners have
significantly increased, which poses higher challenges
to teachers' teaching. Many teachers face problems
such as single teaching methods, unsatisfactory
teaching effects, and low students' interest in learning.
Traditional teaching models often fail to meet diverse
learning needs, resulting in poor learning outcomes.
Therefore, improving teaching quality and enhancing
students' learning motivation have become urgent
issues for educators to solve.

As an emerging education model, the lesson
grinder provides an effective solution. This article will
discuss the application of the MOOCs in the Marine

electrical machinery course. The course is organized
based on the marine engineering curriculum of the
Ministry of Education, meets the professional ability
needs of STCW crews, and focuses on explaining
related equipment and technology. By comparing the
promotion of the course grinder courses in different
academic groups, the relationship between learners'
motivation to participate in online courses and the
course passing rate was studied. Research results show
that MOOCS courses are very suitable for course
preview, which can quickly focus on learning key
points and provide students with quick access to
learning situations.

In summary, as an emerging MOOCs education
model, the personalized learning (learners learn at the
most suitable pace and way, thereby enhancing their
ability to learn independently), and peer cooperation
(learners can learn from each other, share knowledge
and viewpoints to further deepen the understanding of
the content) and continuous feedback (timely feedback
helps students adjust learning strategies at any time,
thereby improving learning effects), effectively solving
many problems in traditional teaching and promoting
active participation of learners and improvement of
learning effectiveness. promote. This model not only
adapts to changes in the current educational
environment, but also provides strong support for
future educational reforms.

Keywords: higher education, teaching and learning,
online courses, MOOCs, STCW.
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Abstract

The course is mainly based on art and cultural
relics, and discusses cultural and creative products and
case analysis. Due to the advent of the era of digital
tools for AR and VR, the application of digital software
has begun. It combines the concept of online virtual
museum and uses online curation platform software to
experience of micro-curation. Finally, the basic
knowledge of art and cultural relics will be effectively
used to utilize digital technology resources to enhance
interdisciplinary integration.
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