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Abstract

Small private online course (SPOC)-based flipped classroom mode has been widely used
in higher education. Although students appreciated the reformed teaching curriculum, the
information on teachers’ perceptions is limited. This study aimed to explore the experiences of
Medical Technology (MT) teachers when SPOC-based flipped classroom was first implemented
in the topic of detection of immunological reactions and applications in basic immunology course
for undergraduate students. Through a phenomenological approach, ten immunological teachers
agreed to participate in individual in-depth interviews. The transcriptions of the interviews, as
qualitative data, were analyzed by independent reviewers using a thematic analysis approach.
Six main factors related to the experiences of MT teachers in the process of reformed teaching
were reported, including 1) Motivation, 2) In-class activities, 3) Formative assessment,
4) Summative assessment, 5) Learning outcomes, and 6) Difficulty of teaching. These elucidating
categories might draw more attention to further SPOC-based flipped classroom applications and
stimulate institutional support to improve teaching and learning in Medical Technology

education.
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Introduction

Traditional classrooms in healthcare
education have progressively shifted towards
ablended learning model."® The most famous
type is flipped classroom, in which pre-class
learning materials such as videos, e-learning,
and lecture notes are provided for self-learning.
Students must complete their knowledge before
connecting to face-to-face classes for more
active learning strategies using reflection,
problem-based discussion, or case—solving.(3_4)
Medical students had high satisfaction and
gained an increase in academic achievement
when flipped classrooms were implemented
in the studies of gynaecologic oncology,
ophthalmology, endocrinology, radiology, and
physiology.(1’2’5'7) Most students strongly
agreed that this learning method leads to pleasure
in learning and flexibility to motivate their
education, enhance communication skills,
and improve clinical thinking compared
to conventional classroom teaching.(6_8)
Additionally, some students perceived that the
flipped classroom approach could enhance their
lifelong self-directed learning skills compared
to traditional lectures.””

Since a small private online course
(SPOC) is well-established as an online
educational platform, the SPOC teaching mode
is designed in a particular scope for a specific
audience and therefore has a greater capacity

to adapt to the interested needs.'"" Normally,

students access online videos or learning
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materials within the SPOCs under the guidance
of teachers and then participate in classroom
discussions and problem-solving activities.
This specific characteristic allows SPOC to be
awidely accessible tool for autonomous learning,
which can reduce students’ high drop-off
rate within the first week of the course."”
In medical education, SPOC is commonly used
to support the blended learning model of the
flipped classroom. Medical students access
online videos and reading materials in the
SPOC and contribute effectively to in-class
activities. '*'? Post-graduate medical educators
largely give positive feedback when using
SPOC video technology and web conferencing
software for integrated case conferences and
in-depth neuroscience discussions across
diverse locations in psychiatry training
programs.(M) Additionally, the SPOC-based
flipped classroom mode implemented in the
physiology course demonstrated learning
efficiency and fostered a deep understanding of
knowledge for clinical undergraduate students.
This was reflected in higher examination scores
compared to students engaged in lecture-based
learning. The significant difference in their
scores can be attributed to the SPOC model’s
video-based preview.(ls) Notably, the powerful
application of SPOC-based flipped classrooms
was seen in such enhancements of learning
outcomes among undergraduate medical
students in oral histopathology learning during

the COVID-19 pandemic. Both students and
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teachers expressed a positive reception towards
this reform class and perceived it as improving
self-directed learning while fostering an active
atmosphere with deep participation.(m)

In medical technology education,
technology-enhanced education has been
recently reported. Medical technology students
who participated in blended medical laboratory
courses could improve their self-learning capacity
and understanding of the underlying theories
and problem-solving rather than traditional
classroom teaching. The achievement of their
knowledge goals was significantly seen in the
average scores on laboratory quizzes.(m The
flipped classroom strategy also encouraged the
learning capacity of medical technology
students and provided positive interaction for
students to have high-order thinking in
evidence-based medicine training compared to
traditional classrooms. ' Furthermore, SPOC-
based flipped classroom modules showed good
effectiveness in clinical hematology laboratory
teaching, as they enhanced medical technology
students’ confidence in their professional
theories and practical skills. Most medical
technology students showed positive attitudes
and views on the reform class."”  SPOC based
flipped classroom method also improved
students’ knowledge of immunology reactions
and applications by significantly increasing the
overall scores on both the mid- and post-
conceptual tests among undergraduate medical

technology students. The results revealed that
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a greater interest and enjoyment, coupled with
reduced anxiety in this reform course, could
encourage students to connect the topic with
their future careers.*”

Although medical students have a
strongly positive perception of the SPOC-based

flipped classroom pedagogy(ls, 21)

, investigating
teachers’ perception and understanding of this
reform teaching process is also important.
Evidence shows that the role of teachers must
be transformed into that of facilitators,
mentors and designers of students’ learning,
which is always a challenge for educators.®*?
Most teachers recognize that reform teaching
has the potential to contribute to classroom
interactions, leading to more active learning,
higher order thinking, and improved student

@329 This phenomenon is further

performance.
supported by teachers’ perspective on their
effective position in educational reform teaching,
which has a positive impact on students’
learning objectives.(zs) The consolidated view
from teachers is to utilize classroom time
effectively for problem-solving activities,
discussions, and engaging lesson delivery.(26)
Collectively, teachers’ experience indicates that
modern practices such as teamwork and class
discussions are strongly associated with better
students’ learning achievements, as compared
to a traditional practices like rote learning and
individual work.**?® Even though teachers
have a positive attitude towards the flipped

classroom, they still express concerns about
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their competency in designing flipped learning,
difficulties in pre-class and in-class activities,
and technology-supported education.?’ ¥
Therefore, it is important to conduct in-depth
interviews to investigate the exact factors
influencing teachers’ experiences and
perceptions during reform teaching.

Due to the benefits of SPOC, it is
widely combined with flipped classrooms. As
a result, there has been a growing interest in
the application of SPOC-based flipped
classrooms in Thailand. Unfortunately, there
is no information focused on the experience
and perspective of medical technology teachers
in SPOC-based flipped classroom pedagogy
practice. To understand the lived experiences
of teachers in the potential of this particular
reform setting, a phenomenological approach
as one of the qualitative research methods is
often used based on in-depth interviews.® "
Hence, this study aimed to explore the
experiences of medical technology teachers in
adapting SPOC-based flipped classroom
modules in immunology studies through a
phenomenological approach. The results of this
study can provide valuable information for
medical technology teachers interested in

designing reform pedagogy.

Materials and Methods
1. Study design
Descriptive phenomenological research

was conducted in this study to understand the
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experiences and perspectives of medical
technology teachers who were the first to
participate in the SPOC-based flipped
classroom teaching method on the topic of
immunological reactions and applications in a
basic immunology course at the Faculty of
Medical Technology, Mahidol University in
Thailand. A semi-structured interview guide,
predominantly consisting of open-ended
questions, was created and utilized to conduct
interviews with medical technology teachers.
The interviews aimed to investigate the benefits
and obstacles associated with this pedagogical

approach.

2. Participants and settings

The instructional design of the SPOC-
based flipped classroom was developed from
May to June 2020. It involved self-directed
learning on the SPOC platform and face-to-face
teaching activities in the classroom (Fig. 1).
The SPOC platform was created within the
online university settings, accessible via https://
mux.mahidol.ac.th/courses/course-v1:
MU-MT+MTMI307+2019/course/. To organize
the pre-class tasks, medical technology students
enrolled in the SPOC course using their
individual MU login and were required to
complete a pre-test. Students could structure
their learning process in the SPOC course by
watching infographic videos, reading teaching
documents, and completing post-tests related

to the learning content in each topic. During
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SPOC learning, teachers would release the
teaching plan one week in advance to
communicate the learning objectives and
facilitate effective self-learning. In classroom
teaching time, all students were randomly
divided into groups and engaged in face-to-face
laboratory activities with teachers (student-to-
teacher ratio = 10:1 in each group). Each group
was assigned a question for discussion. The
teachers acted as organizers and facilitators of
learning, guiding students to find answers to
problems on their own and inspiring their
enthusiasm for information. The post-test in
SPOC course and the in-class observation by
teachers served as representative formative
assessments. The extension of students’
abilities after the SPOC-based flipped
classroom module was evaluated using

the course examination, which represented

i) Teachers introduces course l (Self-online learning platform)
= ] ca'. :

a.md‘ learning system wwr

oagy - IS S

Learning materials

ii) Students login to online

course platform of

Mahidol University

Syllabus. Lesson plan Quizs

=l

Infografic
Video

Laboratary Laboratory
demonstration video _protocal

MT teachers release teaching plan
one week ahead to enable the effective
self-online learning.

In-class activities
(Face-to-face learning)

Patcharin Panjaburee et al.

a summative assessment. After the reformed
teaching was completed, ten medical technology
teachers responsible for the basic immunology
courses were invited to participate in an
in-depth interview. All participants had no
previous training experience and practice in
the SPOC-based flipped classroom method,
and their individual characteristics are shown
in Table 1. The participants were informed
about the purpose of the interview, and
measures were taken to ensure their anonymity
and confidentiality. Subsequently, each
participant signed the informed consent form
and willingly participated in collecting data
without compensation. The study was approved
by the Central Institutional Review Board
Ethics Committee of Mahidol University
(MU-CIRB 2019/158.0710).

In-depth interview of
MT teachers (n=10)

Lab demonstration

Active exploration in lab

Small group activity
(Teacher : Students ratio = 1:10)

MT teachers response to SPOC-based
flipped classroom method

MT teachers organize each groups
T Froal Wikg v BAvites,
have a discussion and observe

. students’ participation. . i -
Course examination

Fig. 1 Instructional design of SPOC-based flipped classroom.
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3. Data collection and analysis

Qualitative data were collected through
a semi-structured interview guide with a
preponderance of open-ended questions. The
designed questions were guided by Park
et al.m), as provided in Table 2. During the
interviews, individual participants shared their
experiences and perceptions regarding the
implementation of the SPOC-based flipped
classroom. Each interview lasted approximately
60 minutes. All interviews were transcribed
and assigned a sequential number. When
additional data were needed, it was collected
by phone. For data analysis, the transcribed

interviews were analyzed using a thematic

Patcharin Panjaburee et al.

analysis approach.m) Firstly, the authors
(SL and KK) individually read the data several
times to better understand it and generated their
own initial codes. Next, the authors searched
for patterns and themes emerging from the
codes and data. The codes were compared
together, and any code that did not match was
eliminated. Then, the themes were indepen-
dently reviewed by each author (SL, KK, and
PP) to reach investigator triangulation. The
authors engaged in discussions to define and
label the themes, aiming to reach a consensus
agreement. Finally, all data and initial themes
were revisited to ensure that they provided an

authentic experience of the current teaching.

Table 2 Example of medical technology teachers interview questions.

1) What were motivations for SPOC based flipped classroom?

2) What did you learn from SPOC based flipped classroom including prerequisite learning, class

activities, and formative and summative assessment?

3) Please explain what you experienced with SPOC based flipped classroom?

4) Please explain what were the difficulties in SPOC based flipped classroom?

Results

After completing the interviews and
thematic analysis, six overarching themes of
the participants’ experiences in SPOC-based

flipped classroom emerged: Motivation,

#52-3-66 .indd 8684

In-class activities, Formative assessment,
Summative assessment, Learning outcomes,
and Difficulties of teaching. The categories and

codes in each theme are elaborated in Fig. 2.
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Fig. 2 Categories and themes of medical technology teachers’ experiences in SPOC-based flipped

classroom.
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Motivation to use the SPOC based flipped
classroom approach for supporting students’
learning

All participants perceived that the
SPOC-based flipped classroom approach
created an effective learning environment for
understanding and applying immunological
reactions in a basic immunology course. This
approach allowed students to organize their
learning pace flexibly, anytime and anywhere,
using the SPOC platform. Additionally, the
well-prepared content on the SPOC, particulary
the online videos, enhanced students’ learning
abilities and performance. After their self-active
learning and having the fundamental knowledge,
students could develop their analytical thinking
skills and enjoy the in-class laboratory session.
One of the interviewed Medical Technology
Teachers (MTT) stated:

“Our intention was to design the
SPOC online lessons following the “simple
and practical” principle. This approach
allowed our MT students to attentively
acquire knowledge step-by-step, starting from
the basic principles and progressing to test
procedures, results, interpretations, and
clinical applications in immunology. They
had no restrictions to access the SPOC
lesson until they reached their understanding”
(MTT 06).

Another MTT stated that “the SPOC-
based flipped classroom helped my students

learn by themselves; students were more
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enthusiastic and gained better analytical

thinking processes” (MTT 04).

In-class activities after implementing the
SPOC-based flipped classroom

All participants described the benefits
of SPOC-based flipped classroom in terms of
high performance of in-class laboratory
activities. Well-prepared students have the
basic knowledge to grasp concrete information,
increase their learning efficacy, and are more
engaged in activities or laboratory demonstra-
tions. This approach enables more students to
enjoy in-class learning and application. As one
of the Medical Technology Teachers (MTT)
mentioned,

“Since all of them are aware of their
participationinthe class, they possess a deep
understanding of the topic being studied here.
They learn how to solve the question and
make a discussion. When students enjoyed
the face-to-face activities, my class was easy
to organize and went so fast. I thought that
it is impossible if they do not succeed in their
understanding of the contents before” (MTT 08).

In addition, one participant mentioned
about the cost of laboratory setting that could
be substituted by this reform andragogy. Adults
have problem-centered approach for mastery
that could be immediately reflected in the
application of learning in real life. By engaging
in SPOC VDO learning beforehand, students

can gain a better understanding of essential
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knowledge and minimize errors in the use of
reagents and procedures during in-class labora-
tory activities.

“I agreed with implementing the
SPOC-based flipped classroom model because
it could encourage students’learning in special
immunological testing that needs particular
preparations such as procedures, reagents, and
special equipments. Having online videos on
the SPOC platform, students would catch up
on the essential contents and procedure of
special technique, and then achieve it in the
in-class activities” (MTT 09).

However, one participant suggested
that well-organized in-class activities enhanced
students’ learning. MT teachers should
develop a unique learning assessment for
in-class activities to achieve the course learning
outcomes for laboratory sessions.

“I felt that I am able to organize my
classroom activities to enhance students’
learning effectively. However, we should
have a special evaluation emphasizing
students’ learning assessment for in-class
laboratory activities to effectively meet the
course learning outcomes for laboratory

sessions” (MTT 05).

Formative assessment in the SPOC

The SPOC platform was designed to
cater to undergraduate medical technology
students, providing them with essential knowledge

and conceptual tests related to the detection of
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immunological reactions and their applications.
All participants perceived that having formative
assessments freed students for their self-
evaluation and provided opportunities for
remedial self-improvement. If comprehensive
sessions were missed, students could correct
their confusion before taking the course
examination. As one Medical Technology
Teacher (MTT) mentioned,

“When individual students have
self-active learning by watching online videos
and reading documents via the SPOC
platform, they gain fundamental knowledge
and can evaluate themselves via pre- and
post-tests provided in each topic. This
self-assessment may reflect their learning
performance and outcomes before having the

actual course examination” (MTT 03).

Summative assessment after implementing the
SPOC-based flipped classroom

Summative assessment is still necessary
for evaluating the effectiveness of the SPOC-
based flipped classroom approach. The
effectiveness of SPOC is evident in medical
technology students who possess a solid
knowledge base, as they are able to achieve
higher scores in examinations and demonstrate
higher-order thinking skills in this specific
topic. Likewise, teachers have the ability to
assess the increase in student learning outcomes
and analyze the success of their reformed

teaching pedagogy. As Medical Technology
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Teacher (MTT) described it,

“I realized that summative assess-
ments, such as post-test, allow teachers to
assess students’ learning outcomes. If
students are able to meet the criteria of these
assessments, it indicates the effectiveness of
the learning materials in SPOC. However, if
students do not meet the criteria, teachers
should further improve and develop the
lessons to assist students in achieving the
course learning outcomes” (MTT 09).

“Summative assessment allows us to
evaluate that our students have a better
understanding and knowledge of certain
topics, reflected by higher scores in the course

examinations” (MTT 04).

Perceptions toward students’ learning
outcomes

Almost all participants (8 of 10)
recognized that the initial implementation of
the SPOC-based flipped classroom enhanced
students’ performance in the knowledge of
immunological laboratory testing. Having the
SPOC platform as a self-paced online learning
tool can help students practice self-regulated
learning. Students who prepare themselves
before joining in-class activities as active learners
can build their competence, learn more quickly,
and synchronize their knowledge with tasks
related to medical technology careers.

As Medical Technology Teacher
(MTT) mentioned,

#52-3-66 .indd 8688
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“Inoticed that some students watched
the SPOC videos in advance, while others
did not. Those who agreed to watch the
videos beforehand had questions that could
be used as an assessment to determine their
level of preparation before attending
the face-to-face laboratory sessions. A
well-prepared student has relavant
knowledge that I can build upon during
in-class learning” (MTT 04).

“If students manage their time
effectively, they can learn the SPOC online
lessons by themselves. After gaining
knowledge, they have more time to complete
the in-class activities” (MTT 05).

However, other participants (2 of 10)
expressed concerns about the passive interaction
of the SPOC online learning platform, as
students had to engage in self-study. They
noticed that students with different backgrounds
require active participation in discussions and
asking questions. As one Medical Technology
Teacher (MTT) pointed out,

“Some students in my groups were
not successful in actively learning via the
SPOC platform. They forgot their knowledge,
and I had to repeat the explanation before
continuing the in-class activities” MTT 02).

Another MTT noted that “Some
students were not familiar with online learning.
While studying online, they still needed a
teacher to answer their questions or have

real-time active participation. This lack of
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understanding made it difficult to lead the
in-class activities. Thus, I had to review the

material again” (MTT 10).

Difficulties in using the SPOC-based flipped
classroom

Although medical technology teachers
accepted the benefit of SPOC-based flipped
classroom in immunology learning environ-
ments, difficulties had been found. Almost all
participants (8 of 10) mentioned that it is hard
to encourage students to complete the pre-class
assignment or participate in all SPOC online
sessions. Active students, who had self-learning
via SPOC’s online videos, effectively partici-
pated in the in-class activities and showed
stellar performance. However, students, who
did not engage in pre-class preparation, might
remain passive during the in-class activities.
The complexity of the immunology contents
and management of their self-learning time are
also challenges for MT students. As one
participant expressed concern,

“The most challenging aspect of
implementing the SPOC-based flipped
classrooms is fostering students’ interest in
self-learning platforms like SPOC. They have
the potential to gain more knowledge and
understanding if they engage in pre-tests,
learn the video contents, and complete
post-tests for each lesson. In our group, I rely
on their cooperation and responsibility.

However, I observed that some students
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struggled with the critical questions, while
others excelled in interactive questions. The
main issue was that some students did not
study the lesson beforehand, resulting in a
lack of basic knowledge required to discuss
the questions effectively. Some students also
expressed frustration with the complexity of
immunological content, which hindered their
progress in self-study” MTT 07).

Likewise, the teachers’ role was
changed as an accelerator or guide to stimulate
classroom participation in this particular mode.
However, one participant complained that this
reform teaching is not suitable for Thai student
behavior. The teacher realized that motivating
passive students to turn into an active mode in
classroom participation could make their
learning more enjoyable.

“When I posed questions during my
class activities, there would be moments of
silence before someone answered. I tried to
motivate them to engage in the class. It
can be challenging to sustain active learning
when Thai students tend to be shy in their
nature. After their participation in the class,
it was difficult for me to gauge their level of
knowledge” MTT 01).

Additionally, one participant noted that
the SPOC-based flipped classroom was tech-
nologically trasnformative. The provision of
high-quality learning material could poten-
tially alleviate student anxiety in immunology

learning. Preparation of effective online teach-
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ing materials is difficult because it requires the
necessary skills and is time-consuming to
produce all the content. However, our teachers’
team was less proficient in educational technology
or video content production.

“Among our team teachers, I am the
youngest lecturer. I have less experience
teaching and creating powerful online videos
that are qualified in basic knowledge and
easy for students to follow their immunology
contents” (MTT 09).

Discussions

Since the combination of SPOC and
flipped classrooms are setting off a trend in
teaching reform of medical education,
recently, Mahidol University has supported the
development and implementation of SPOC
across multiple learning settings via https://
mux.mahidol.ac.th. Hence, we have initially
introduced a SPOC-based flipped classroom
curriculum for the detection of immunological
reactions and their applications in the basic
immunology course. This is because having a
strong foundational knowledge of this topic is
crucial for students to perform effectively in
clinical laboratory testing. Although medical
technology teachers who participated in this
study had various educational backgrounds and
durations of teaching experience, no significant
differences were found in their perspectives
when implementing the SPOC-based flipped

classroom method. This lack of difference may
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be attributed to their lack of previous training
and practice in this particular approach. Despite
the limitation of a small number of medical
technology teachers participating in this study
(n = 10), we were able to gain initial insights
into the experiences of medical technology
teachers when applying the SPOC-based flipped
classroom pedagogy to undergraduate students
in the study of immunology. Factors identified
here, including motivation, in-class activities,
learning evaluation (formative and summative
assessment), learning outcome, and difficulties
of teaching, could be helpful for further
SPOC-based flipped classroom implementation
in medical technology education.

In this study, all medical technology
teachers agreed on one point: that this reformed
teaching mode motivated students’ learning in
the topic of detection of immunological
reactions and applications, in terms of flexibility,
interest, and analytical thinking. It may be due
to the fact that SPOC platform eliminates the
time and space limitations of the traditional
teaching model, providing rich learning
materials for students to communicate and
collaborate anytime and anywhere, creating an
open educational environment, and combining
the advantages of online courses and face-to-
face teaching, which also provides a strong
guarantee of flipped classroom knowledge
acquisition.(l@ In addition, our SPOC platform
included pre- and post-test that served as

formative assessments to foster individual
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learning capacity. Students were required to
apply the essential knowledge acquired from
the SPOC learning materials in order to complete
tasks during in-class learning activities. This
approach demonstrated a large effect size
and allowed students to actively engage in
the flipped classroom perspective.(az) This
phenomenon is also supported by recent
findings on the SPOC-based flipped classroom
approach in clinical hematology courses for
undergraduate clinical laboratory technology

students"'”

and medical immunology studies
for medical students.”’ Interestingly, adopting
the SPOC-based flipped classroom for immu-
nology courses could reduce the cost of laboratory
settings for special tests and was more applicable
for laboratory teaching by increasing students
knowledge with high engagement in the in-class
activities. These findings confirm the underlying
theory of blended learning, which combines
technological innovation with face-to-face
teaching to enhance students’ learning processes
and outcomes. This suggests that the imple-
mentation of SPOC followed by face-to-face
learning may facilitate a deeper exploration of
course content.”” Previous research has
indicated that the theoretical foundation of
blended learning in higher education involves
online lessons followed by active learning
activities in the classroom, which can encourage
Thai students to develop self-regulation
behaviors in their leaming.(34)

Although a positive effect on learning
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outcomes was found during the reform teaching
mode, self-regulated students during active
learning via SPOC online, while lacking
interaction or communication with the teacher,
was observed in this study. It might be due to
the promotion of intrinsic regulation and
self-determination levels of the students to
complete their online sessions before having
in-class activities. The self-determination
theory supports this observation and explains
that the learning environment influences the
autonomy motivation to satisfy basic education
needs.”” Previously, high autonomy motivation
of students was promoted by SPOC-based
flipped classroom teaching in physical education
by improving the need for competence,
autonomy, and relatedness of individuals.®®
Assessment is an important tool for
monitoring progress toward achieving learning
objectives for both teachers and students.®”
This study employed formative assessment to
evaluate student comprehension during SPOC
lessons in immunology studies. Self-evaluation
with low stakes allows students to improve their
learning efficacy and develop their fundamental
knowledge and understanding before attempting
the in-class activities. Summative assessment,
on the other hand, evaluates students’ learning
performance and outcomes before the actual
course examination or the conclusion of the
instructional period. The SPOC platform with
related learning materials, particularly simple

and practical online videos, likely augmented
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students learning, as reflected in the use of
formative assessment in this study. Inaddition,
the face-to-face in-class learning activities
emphasized laboratory demonstrations, active
exploration in the laboratory, and group discussions.
These activities strengthened the foundation
built by the SPOC and facilitated the completion
of tasks in the laboratory. The improvement
in students’ knowledge of the course content
was significant, as seen in the summative
assessment in this study. This knowledge of
the detection of immunological reactions and
applications from the learning materials
provided in SPOC to complete in-class tasks
was thus introduced in the SPOC-based flipped
classroom process. This result aligns with
previous findings on the flipped classroom
perspective.GS) Additionally, since this was the
first implementation of SPOC-based flipped
classroom module in our faculty and we were
not familiar with this reform teaching approach,
we designed the SPOC platform specifically
for medical technology students to cater to their
individual interests and needs. The in-class
learning activities placed a strong emphasis on
active laboratory investigations, requiring
students to apply the foundational knowledge
gained from the SPOC materials in order to
successfully perform and complete tasks in the
laboratory environment. It is worth considering
the generation of specific laboratory assess-
ments tailored for in-class activities to further

enhance the effectiveness of their application.
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Interestingly, inspiring students to
participate in online classes or complete the
pre-class assignment was identified as a
challenge in the teaching reform discussed in
this study. One possible explanation is the
complexity of delivering immunology content
to students with varying backgrounds, making
it difficult for individual students to master the
subject. Analyzing students’ learning perfor-
mance and their study workload prior to the
course would be even more beneficial in
improving learning outcomes and fostering
student motivation to enjoy the study of
immunology. Consequently, teachers need to
have a real-time understanding of students’
difficulties with SPOC videos in order to better
address the challenges and key points of the
course. Recent findings suggest an approach
to cluster SPOC videos based on their difficulty
using video-watching data in a spoc.””
However, the current study did not perform a
difficulty-based clustering analysis of SPOC
online videos. Further research could involve
real-time data analysis based on existing
video-watching data of students, data from
different course lessons, and data from various
published periods when SPOC-based flipped
classrooms will be continuously implemented.
It is important to note that this study only
assessed the results of a university immunology
course.

There are some concerns about the

application of SPOC-based flipped classrooms.
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Firstly, most Thai students are not familiar with
self-online learning and tend to be shy about
asking questions in class. To address this issue,
we conducted an orientation session for this
specific reform teaching approach prior to
starting the topic of detection of immunological
reactions and applications in the basic immu-
nology course. During this orientation, students
were instructed on how to access the SPOC
platform, prepare themselves, manage their
time for self-directed online learning, and retain
the core knowledge for face-to-face classroom
activities. The study also provided various
learning materials on the SPOC platform
appropriate for active learning and divided
students into small groups during the face-to-face
learning portion to encourage their active
exploration of laboratory demonstrations
(students: lecturer ratio = 10:1). This character
could motivate them to participate in the
discussion and problem-solving in the in-class
learning activity, as successfully demonstrated
in the application of SPOC and team-based
learning for dermatology and venereology
studies.*” Secondly, the MT teachers in this
study had different ideas on how SPOC-based
flipped classrooms should be conducted and
implemented. They were all unsure about how
to teach and verify the validity of the reform
teaching model. For a more effective imple-
mentation, it would have been beneficial for
the teacher team to have introduced and

prepared themselves with a concrete agreement
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on the teaching approach. To address this issue,
teacher orientation sessions were conducted,
and a unique evaluation form was generated
for both online and in-class sessions. These
measures were important for assessing
the usefulness of the reform pedagogy and
establishing a foundation for further study.
Despite these challenges, implementing a
SPOC-based flipped classroom in this study
provided an opportunity to produce effective
learning materials that could complete the
course learning outcomes and reduce students’
anxiety. The results of this study may draw
more attention to SPOC-based flipped
classrooms and stimulate educational and
institutional support for sustainable improve-
ments in teaching and learning for medical

technology schools.

Conclusion

Using a phenomenological approach,
this study aimed to explore the experiences of
medical technology teachers during the
implementation of SPOC-based flipped
classrooms in the basic immunology course for
undergraduate medical technology students,
focusing on the detection of immunological
reactions and their applications. The results of
this study revealed several categories of
experience perceived by the medical technology
teachers, including 1) motivation of students’
learning, 2) enhanced learning outcomes,

3) increased engagement in in-class activities,
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4) suitability for laboratory activities and cost
reduction, 5) active self-evaluation through
knowledge assessment, 6) the opportunity to
produce effective learning materials. However,
difficulties were also identified in inspiring
students to participate in online classes or
complete pre-class assignments. The findings
of this study may draw attention to the potential
benefits of SPOC-based flipped classrooms and
encourage educational and institutional support
to improve teaching and learning in medical

technology schools.
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