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Abstract

Background The Integrated research subject-research-based learning online (IRS-RBLO) model is developed based
on research-based learning, the components of the research process, and elements of online learning design. We
aimed to evaluate the effectiveness of the IRS-RBLO in enhancing the learning outcome and research knowledge
among community public health students at Walailak University, Thailand.

Methods This study applied a retrospective record review of 67 complete records out of 80 fourth-year community
public health students of Walailak University to study the effectiveness of the IRS-RBLO model through research
knowledge and learning outcomes. Research knowledge and learning outcomes were assessed using 40 multiple
choice questions and 40 Likert scale questioners, respectively. The T-test was applied to analyze research knowledge
before (1st week) and during learning (7th week), and ANOVA statistics to analyze students'learning outcomes before
(1st week), during (7th week), and after (16th week) learning with the IRS-RBLO model.

Results Students exhibited a significant difference in research knowledge (p=.00), with 35.88% percentage increase
in aggregate knowledge assessment score before and during; and learning outcomes before, during, and after
learning with the IRS-RBLO model (P=.00), with 17.44% increase in overall learning outcome increase between the
scores of before and after. However, it showed variable results while comparing before and during (P <.001), before
and after (P=.001), and during and after (P=.045) learning with the IRS-RBLO model.

Conclusions The IRS-RBLO model has shown its significant difference in research knowledge and learning outcomes.
We recommend the broader implementation of the model, and future research may explore instructor opinions, and
investigate educational policy implications to further validate the model’s effectiveness.
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Background

Overview of online learning method due to the COVID-19
pandemic

Currently, education is affected by the coronavirus dis-
ease 2019 (COVID-19) pandemic [1], as are social, eco-
nomic, and lifestyle factors for preventing disease [2]. As
a response to the COVID-19 pandemic, most educational
institutions worldwide have quickly transitioned from
conventional learning to online learning through vari-
ous resources, including radio and television education,
online instructional resources, and instructional pack-
ages [3]. In Thailand, COVID-19 has been experienced a
continuous outbreak [4], which has changed normal life
[2]. For this reason, online education evolved as a solu-
tion, and an innovation that enhances the outcome of
learning [5].

The online course design uses several strategies for
teaching, such as web-based methods, video demon-
strations, instructor notes, mini-projects, and online
discussion forums, which are effectively applied in
other courses [6]. Thus, online teaching is an important
method for active learning. There are several active learn-
ing methods for enhancing learner competency in the
21st century, which focus on the tutor as a person who
empowers, supports, creates a good atmosphere, sets an
environment, and designs a relationship model for learn-

ing [7].

Research-based learning (RBL)

Is a learning modality, that incorporates the research
process into the learning experience. Students are moti-
vated to engage in the research process, acquiring skills,
such as critical thinking, problem-solving, self-directed
learning, and effective communication. In addition, while
working with their peers and supervisors, they formulate
questions, conduct research, and reflect on their findings
[8,9].

RBL aims to promote and develop student competen-
cies related to research and to benefit from research.
It has six levels for designing learning: (1) drawing on
personal research in designing and teaching courses;
(2) involving students in departmental research proj-
ects; (3) teaching research methods, techniques and
skills explicitly within programs; (4) build small-scale
research activities into undergraduate assignments; (5)
encouraging students to feel part of the research cul-
ture of departments; and (6) infusing teaching with the
values of researchers [10-12]. The RBL model highlights
the relationship between research-based teaching and
research for undergraduate students and focuses on RBL,
which is different from traditional teaching methods. The
teacher must therefore be motivated to build connec-
tions with local stakeholders to create a bridge between
research and practice to increase the learning level of
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students, and the institution needs stakeholder partici-
pation to solve problems based on research studies [13,
14]. Research should be conducted on student experi-
ences, motivations for participation, and perceptions of
the relative strengths and weaknesses of various aspects
of online education [15].

A previous interventional study of engineering students
at Technologico de Monterrey, Mexico City, revealed the
capacity of undergraduate students in computational
skills in RBL [16]. However, this study involved a small
group, and only the pre and post-intervention groups
took place at 14 weeks in the pilot teaching class. Another
study compared standard teaching and research-based
learning for diploma students in a semester, and the
results revealed high satisfaction with teachers, a high
score of research knowledge, a completed research report
of 79%, and 6 publications [17].

Integrated research subject research based learning online
(IRS-RBLO) model development

It is a model that is developed based on the three con-
cepts. 1st, Six levels of research-based learning (RBL) [9],
2nd, five components of the research process as follows:
(1) introduction of the research problem and reason, (2)
literature review, (3) research methodology, (4) results
and discussion, and (5) conclusion and suggestions [18—
20], and 3rd, five elements of online learning design [12].
The design of online learning subject needs preparation,
online supporting instructors, assessing student experi-
ences, motivators for participation, and perceptions on
various aspects of online education [15]. The design of
the model followed the standard of UKPSF [21], TQF of
HEd, student’s reflections before learning [22], and fol-
lowing Boettcher and Conrad’s fourteen best practices
for teaching online [23].

Thai Qualifications Framework for Higher Education
(TQF: HEd.) is a comprehensive strategy to maintain the
quality and standards of higher education in Thailand.
The strategies include defining clear levels of qualifica-
tions, credit points, domains of learning, descriptions
of learning outcomes and academic and professional
components. It encourages sustained and lifelong learn-
ing [24]. The Thai education institution needs to prepare
and develop a 21st century strategy for student learners
following the Thai Qualifications Framework for Higher
Education (TQF: HEd.) and United Kingdom professional
standards framework (UKPSF) domains of learning out-
comes, which includes 5 skills: (1) ethics, (2) knowledge,
(3) cognition, (4) interpersonal skills and responsibility,
and (5) analytical and communication skill [25, 26] dur-
ing COVID-19 outbreak. Therefore, developing teach-
ing methodology and research project courses based on
research-based learning online (RBLO) was an area of
interest in the COVID-19 crisis in the school.
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The IRS-RBLO model was developed in 3 phases: 1)
Assessment phase. Includes assessments of all the fac-
tors that contribute to integrated design development
(see Additional file 1.1), such as:

A. Students’ reflection and experience before
learning with IRS-RBLO: includes the problems
that arise during IRS-RBLO, solutions to the
problems, and support needed from their advisors,
the school, and the University. In addition, students’
experience before learning with RBLO is based on
the findings from the qualitative study done to assess
students’ reflection on RBLO [22].

B. Environment scanning to support the design IRS-
RBLO: The environment supports the integrated
subject following the TQF3 template and UKPSE,
preparing fundamental skills for the student’s
research study, equipment, lecturers for advisory
roles, handouts and the main learning manual, and a
research process book [18].

IRS-RBLO model design phase

In the model design phase the IRS-RBLO model was
developed by integrating research methodology and
research project subject; that helped students to conduct
research in 16 weeks. This is similar with the research-
based learning model of students on the Electric power
system protection which took place in 15 weeks, but the
model was nine steps of research-based learning [27].
The content of the research methodology subject was
designed in 12 h. in the online class and 36 h. for practice
with 18 advisors who integrated the steps of the research
project subject into 5 phases of the research process. The
models Content validity was checked by five experts, of
whom three were experts of research methodology and
public health research project and two were experts
of active learning. The total CVI of all activities in 16
weeks is 0.80, and suggestions for the improvement of
the model were considered. For more information on the
model, this document has supplementary data (see Addi-
tional file 1.2).

Teaching and evaluating phase

Recap and monitoring were done every week. The teach-
ers and students have been discussing the progress and
raising problems to conduct research. 18 research advi-
sors have been giving feedback to overall and individual
students of 27 groups. The effectiveness of the integrated
design subject was evaluated by assessing and providing
feedback to the students in formative evaluation (60%)
and summative evaluation (40%), through assessment of
research knowledge at before (1st week) and during (7th
week) and learning outcome at before (1st week), during
(7th week) and after (16th week).
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In this design, 80 students were divided into 27 groups
for conducting research, and used 18 instructors for advi-
sory roles in 16 weeks. This is consistent with the result
from a mixed method study and shows students want
smaller groups, short times not more than 45 min, and
online teaching for easy learning such as asking, well
communication with teacher and peers in digital class,
and more motivation to attend class [28].

To our knowledge, there were no research-based online
learning model which can be applied in higher educa-
tion in our context. Therefore, we developed the research
question considering this: what is the effectiveness of the
Integrated Research Subject Research Based Learning
Online Model (IRS-RBLO) in enhancing student’s learn-
ing outcomes and research knowledge? This study aimed
to evaluate the effectiveness of the Integrated Research-
Based Online Learning Model (IRS-RBLO) in enhancing
the learning outcome and research knowledge among
community public health students at Walailak University.

Methods

Study design

This study applied a retrospective record review study
(RRR) [29] to analyze students’ knowledge before and
during learning, and learning outcomes before, during,
and after learning with the IRS-RBLO model in an online
research class through a Micro Soft Team and Google
form, a hard copy, and an electronic file in 16 weeks.
IRS-RBLO model was designed and the students taught
the research processes in 16 weeks and developed a full
report of research in 27 groups.

Study setting and period

The study took place at Walalilak University, School of
Public Health among fourth-year community public
health students starting on July 1, 2021, for 16 weeks.

Study samples

The study samples were all learning records such as aca-
demic evaluation forms of the course learning process,
assessment forms of learning outcomes, and student
teaching and learning assessment results from eighty-
fourth-year community public health students. After
cleaning and excluding incomplete records, the remain-
ing 67 records of students were analyzed to study the
model’s effectiveness through research knowledge and
learning outcomes. The review records were categorized
into two sections: (1) research knowledge testing before
and during learning; and (2) learning outcomes among
students before, during, and after learning.
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Inclusion and exclusion criteria for review

Inclusion criteria

The records of students who were fourth-year commu-
nity public health program and learned with IRS-RBLO
model at study period, and found to be complete were
included in the study.

Exclusion criteria

Student records that were found incomplete to study
research knowledge and learning outcomes were
excluded.

Sample size and sampling technique for review

The records of eighty students of the fourth-year com-
munity public health program of School of Public Health
at Walailak University were selected following purposive
sampling technique. Among them, the records of 67 stu-
dents were found to be complete and used for analysis
of research knowledge and learning outcomes based on
inclusion and exclusion criteria.

Variables of the study
Research knowledge before and during learning with the
IRS-RBLO model.

Learning outcome before, during, and after learning
with the IRS-RBLO model.

Measurement

Effectiveness of integrated research subject research-based
learning online (IRS-RBLO) model

The effectiveness of the IRS-RBLO model is assessed,
both by the difference in research’s knowledge before and
during, and learning outcome before, during, and after
implementing the model.

Research’s knowledge

Assessed before and during learning with 40 research
knowledge-related multiple-choice questionnaires. The
questionnaires consist of items related to research meth-
odology such as research concept (1 item), title(litem),
aim (1 item), question (1 item), Research hypothesis (2
items), Study design (9 items), Variable (2 items), Sam-
ple size and Sample sampling technique (6 items), Mea-
surement (3 items), Data collection (3 items), Quality of
tool (4 items), Data analysis (4 items), Research report 3
items, total of 40 items.

Learning outcome

Measured by five point Likert scale questionnaires
developed based on the concept of the Thai Qualifica-
tions Framework for Higher Education (TQF: HEd.)
and United Kingdom professional standards framework
(UKPSF) [21, 25] for each aspects of learning outcome,
such as (1) “Ethics” consists of 7 items (35 points), (2)

Page 4 of 9

“Knowledge” consists 11 items (55 points),3) “Cognitive
skills” consists of 6 items (30 points), 4) “Interpersonal
skills and responsibility” consists of 8 items (40 points),
and 5) “analytical, communication and information tech-
nology skills” consists of 8 items (40 points) (Additional
file 3 Questionnaire) The overall “learning outcome” con-
sists of 40 items questionnaire (200 points).

Data collection

The records of 80 students in community public health
were collected based on their academic records. After
excluding incomplete records, 67 students’ records (95%
complete) were used to study research knowledge and
learning outcomes. Participants’ consent was not taken
since it is not required for a noninvasive retrospective
record review study per the regulation of the Ethics Com-
mittee in Human Research at Walailak University. The
data included academic evaluation forms of the course
learning process, assessment forms of learning outcomes,
and student teaching and learning assessment results of
the academic year from July 1, 2021, to 16 weeks among
sixty-seven 4th-year students. Separate questionnaires
were developed to assess research knowledge and learn-
ing outcomes (Additional file 3). Part of this data was
used to analyze students’ reflections on the IRS-RBLO
model [22]. The data for research knowledge was col-
lected before (the 1st week) and during (the 7th week)
and learning outcomes before (the 1st week), during (the
7th week), and after (the 16th week) learning with the
IRS-RBLO model. Both questionnaire’s content validity
was assessed by three experts and found content valid-
ity index (CVI) =0.92 and reliability was tested among 70
students and found alpha Cronbach coefficient =0.93.

Data analysis

The percentage differences in research knowledge before
and after and learning outcomes before and after, before
and during, and during and after were calculated. The
data from the records were analyzed by comparing the
differences in mean scores of knowledge of research
among students before (the 1st week) and during (the 7th
week) of learning by paired T-test statistics. The cutoff
point is set on mean and standard deviation before learn-
ing with the model for learning outcome. The score is
categorized as a good level if the score point is > 80%, and
a poor level if the score point is <80% for each aspects
of learning outcome, and a comparative analysis of differ-
ences in mean scores of learning outcomes in all 5 aspects
at before (1st week), during (7th week) and after (16th
week) learning via a statistical ANOVA test, and pairwise
testing if there were differences before, during and after
learning via post hoc multiple comparison test. Statistical
significance was set at a P-value of less than 0.05.
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Results

A. Learning outcome before learning with IRS-RBLO

The results showed interpersonal skills and responsibil-
ity aspects (Mean=33.1; SD.=4.6), and ethical aspects
(Mean=28.7; SD.=3.3) were at a good level, whereas,
knowledge (Mean=37.2; SD.=5.4), cognitive skills
(Mean=20.5, SD.= 3.1) and analytical and communica-
tion skills (Mean = 27.3; SD.=4.0) were at a poor level.

Research knowledge before and during learning with the
IRS-RBLO model

Sixty-seven students’ records out of 80 students were
found to be complete and valid to analyze Research
knowledge and learning outcomes. Research knowledge
was assessed at 1st week (before application) and 7th
week (during application) of the model. The mean score
of knowledge assessment before (1st week) and 7th week
(during application) of the model are 25/40 and 33.97/40
respectively, resulting in 35.88% score difference between
before and during learning with IRS-RBLO model. The
aggregate knowledge showed a statistically significant
difference (P<.001). Among forty items twenty-one
showed statistically significant difference with (P<.001),
six items with (P<.01), and six items with (P<.05). How-
ever, eight items showed no statistically significant differ-
ence (Table 1).

Learning outcomes before, during, and after learning with
the IRS-RBLO model

The percentage score difference of the learning outcome
while comparing before and after learning with the model
is 17.44% (Fig. 1).

with the IRS-RBLO model.

All items and overall scores in learning outcomes
before, during, and after learning with the IRS-RBLO
model showed statistically significant differences
(P<.001) (Table 3).

While comparing learning outcomes before and dur-
ing, and before and after learning with the IRS-RBLO
model showed statistically significant differences
(P<.001) in aspects of ethics, knowledge, cognitive skills,
interpersonal skills and responsibility, and analytical
and communication skills. The comparison of learning
outcomes during and after learning with the IRS-RBLO
model showed statistically significant differences (P<.05)
in aspects of knowledge, cognitive skills, analytical and
communication skills, and the overall score. However,
there was no statistically significant difference in aspects
of ethics, and interpersonal skills and responsibility
(Table 2).
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Discussion

Teaching and evaluating phase: research knowledge
before and during learning with the IRS-RBLO model

In the evaluation of the effectiveness of IRS-RBLO model
67 students’ knowledge and cognitive abilities of research
methodology were measured by 40 items before (1st )
and during (7th ) week of learning shown statistically sig-
nificant difference (P=.00). This finding is consistent with
the result from other studies on research-based learn-
ing activities [27, 30]. Similarly, the study done to com-
pare the project based learning with traditional teaching
during COVID-19 showed consistent finding with the
current study [11]. This might be due to research based
online learnings encourage students’ full engagement in
the course and motivates them to engage in each steps of
course development and evaluation.

Learning outcomes before, during, and after learning with

the IRS-RBLO model

In another way, the learning outcomes among students
all items and overall scores in learning outcomes before,
during, and after learning with the IRS-RBLO model
showed statistically significant differences (P=.00). But
it showed variable results while comparing before and
during (P<.001), before and after (P=.001), and during
and after (P=.045) learning with the IRS-RBLO model.
These indicated that the design promoted learning out-
comes because the design used strategies based on
the Thai Qualifications Framework for Higher Educa-
tion (TQF: HEd.) which encourages students to actively
engage in education and foster lifelong learning [24].
The application of the IRS-RBLO model showed statis-
tically significant differences in learning outcomes by
integrating research methodology and research project
subjects that made students translate their theoretical
knowledge to practical knowledge, application of RBL
which nurtures critical thinking and problem-solving
skills, using online platforms to enhance accessibility,
cooperation and resource sharing, and performing struc-
tured assessment and providing timely feedback [14, 22].
This result is consistent with an experimental study that
divided students into small groups (3 students/group)
in 14 weeks showed that there was a significant differ-
ence between the student’s learning achievement before
and after learning with 6 components including ground
theories, objectives, instruction processes, social sys-
tem, principles in responses and supportive system, and
learning management [31]. In addition, it showed simi-
lar test results against research-based learning on prob-
lem-solving skills, looking at students’ self-identification
issues, presentation, election strategy, implementation,
and evaluation [32]. Moreover, the qualitative study on
the reflection of students on the IRS-RBLO model shows
that it improved their active engagement, ability to take
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Table 1 The difference between the research knowledge assessment with 40 items before and during the application of the IRS-RBLO

model
Item numbers related to Mean SD. 95% Cl T p-value
Lower Upper
1. Research concept 0.55 0.56 0416 0.688 8.097 0.000™"
2. Research title 045 0.56 0312 0.584 6.566 0.000™"
3. Research question 0.24 061 0.091 0.386 3.229 0.002"
4. Research hypothesis 0.19 039 0.097 0.291 3.986 0.000™"
5. Research hypothesis 0.05 0.21 —0.006 0.096 1.759 .083"™
6. Research aim 0.24 0.55 0.104 0374 3.535 0001
7. Study design 042 0.56 0.283 0.553 6.168 0.000™"
8. Study design 0.12 0.64 -0.037 0.276 1527 1327
9. Study design 033 061 0.179 0478 4387 0.000™"
10. Study design 0.09 065 -0.068 0.247 1.136 260
11. Study design 0.34 0.51 0219 0467 5.520 0.000™"
12. Study design 0.10 039 0.008 0.201 2.168 0.034"
13. Study design 0.21 045 0.100 0318 3.843 0.000™"
14. Study design 0.00 0.55 -0.134 0.134 0.000 1.000™
15. Study design 036 0.51 0.233 0483 5710 0.000™"
16. Variable 0.06 034 ~0.024 0.143 1425 159"
17.Variable 0.12 037 0.029 0210 2.640 0010
18.Sample size 0.29 0.52 0.171 0426 4675 0.000™"
19. Sample sampling 0.03 0.72 —0.145 0.205 0.341 734"
20. Sample sampling 0.66 0.51 0533 0.781 10.559 0.000™"
21. Sample sampling 0.10 0.35 0.018 0.191 2416 0018"
22. Sample sampling 0.34 062 0.193 0494 4556 0.000™"
23. Sample sampling 0.21 0.71 0.036 0.382 2416 0018’
24. Measurement 0.19 044 0.088 0.300 3.653 0.001™
25. Measurement 040 061 0.256 0.550 5457 0.000™"
26. Measurement 039 063 0.235 0.541 5070 0.000™
27. Data collection 0.54 0.56 0401 0674 7.862 0,000
28. Data collection 0.05 044 -0.063 0.152 0.830 409
29. Data collection 0.24 068 0.074 0404 2.891 0.005"
30. Quality of tool 0.58 0.56 0447 0.717 8.591 0.000™"
31.Quality of tool 0.08 027 0010 0.139 2307 0.024"
32. Quality of tool 0.51 0.50 0.385 0630 8.246 0.000™"
33. Quality of tool 045 063 0293 0.603 5777 0.000™"
34. Data analysis 0.12 037 0.029 0.210 2.640 0010
35. Data analysis 0.09 045 -0.021 0.200 1623 109
36. Data analysis 033 0.66 0.167 0.489 4070 0.000™"
37. Data analysis 040 063 0.250 0.556 5243 0.000™"
38. Research report 0.16 045 0.055 0273 3.006 0004~
39. Research report 037 062 0.221 0.525 4897 0.000™"
40. Research report 0.19 0.58 0.052 0336 2721 0.008™
Overall 8.97 4.21 7.942 9.998 17.424 0.000™"

P

T-test statistics; ‘P<.05, "P<.01, ""P<.001 *" non-significant

responsibility, enhanced confidence, and improved
instructor support in research and in the consumption of
online learning materials [22].

While comparing for each components of learning out-
come during and after learning, it showed significant dif-
ferences for knowledge (P=.037), cognitive skill (P=.011),
and analytical and communication skill (P=.015. This
result is consistent with multiple studies [32—34]. This

might be attributed to the active engagements of stu-
dents, the increased collaboration among themselves and
instructors, and multimedia usage. However, it doesn’t
show significant difference while comparing for aspects
of ethics, and Interpersonal skills and responsibility. Pos-
sible explanation for absence of significance difference in
in ethics, and interpersonal skills and responsibility could
be, due to online learning modality and these aspects
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Fig. 1 Percentage difference in learning outcome before, during, and after learning

Table 2 Outcome differences before and during, before and after, and during and after

Difference of outcome

Learning Before and during Before and After During and after

Outcome Mean difference P-value Mean difference P-value Mean difference P-value
Ethics 2575 0.000™" 2575 0.000™" 0.000 1.000™
Knowledge -7.962 0,000 -9.725 0.000™" -1.763 0037
Cognitive skills -3.075 0.000™ 4287 0.000" -1212 0011"
Interpersonal skills and responsibility -2.563 0,000 -3.050 0.000™" 0488 0.424™
Analytical and communication skills 4438 0.000™" -5.975 0.000™" -1.537 0015
Overall 20612 0.000™" 25612 0.000™" -5.000 0.045"

Post hoc multiple comparison; P<.05, P <.01, ""P<.001

Table 3 Difference in learning outcome before, during, and after

learning with the IRS-RBLO model

Learning Mean (SD.) Mean square F P-value
Outcome Before During After
(1st (7th (16th
week) week) week)
1. Ethics 2870 3228 31.28 176.817 23.298 0.000™"
(35 points) (3.25) (2.52) (247)
2. Knowledge 37.19 4515 46.92 2147.77 76398 0.000"
(55 point) (5.36) (5.38) (5.16)
3. Cognitive skills 2048 23.55 2476 390.779 43.395 0.000™"
(30 points) (3.07) (3.00) (2.93)
4. Interpersonal skills and responsibility 33.09 3565 36.14 214.754 14517 0.000™"
(40 points) (4.58) (3.52) (3.31)
5. Analytical and communication skills (40 points) 27.26 31.70 33.24 770.079 48478 0.000™
401 (4.18) (3.79)
Overall 146.71 167.33 17233 14745.004 59.667 0.000™"
(200 points) (17.018) (15.11) (14.93)

ANOVA statistics; P<.05, “P<.01, ""P<.001

require extended time and follow up to ingrain and bring
measurable change. Furthermore, this might be due to
learning effect is weakened after concluding the interven-
tion since the follow up and encouragement decreases, or

the effect of post hoc test. This explanation is consistent
with the study done on ethical issue and interpersonal
skill of online education and the effect of online learn-
ing interactive skills [35, 36]. Another explanation, may



Suwanbamrung et al. BMC Medical Education (2025) 25:775

go with the result. The aspects showed significant differ-
ence while comparing before and during (P=.001), and
this might cause ceiling effect making no difference. This
highlights the necessity of continuous support, mixture
of multiple modality of teaching, follow up and feedback
provision to students to gain long term retention.

Limitations and future research

This study assessed the research knowledge, and learning
outcomes based on a retrospective record review of the
students after learning with IRS-RBLO model among 4th
year community public health students. This might result
in limited scope and incomplete data which may fail to
understand the broader perspectives. In addition, we
used purposive sampling technique, and this may affect
generalizability. Further study may explore the reflec-
tion of instructors, students’ parents, the sustainability
of learning outcomes, and prospective studies on related
subjects with a larger sample size.

Conclusion and recommendation

The IRS-RBLO model improved students’ research
knowledge and learning outcomes in 16 weeks. The
research knowledge before and during learning, and
learning outcomes before, during, and after learning
showed statistically significant differences in aspects of
knowledge, cognitive skills, analytical and communica-
tion skills, and overall aspects. It is recommended that
the model be applied in other departments when there
is a need for online RBL and further study be conducted
to explore the reflection of instructors and students’ par-
ents and the sustainability of learning outcomes with
prospective studies on related subjects incorporating
a larger sample size and a mixture of different learning
modalities.
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