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| Enhancing Thai Student-Teacher Problem-Solving Skills and Academic Achievement through a Blended Problem-Based Learning Approach in Online Flipped Classrooms
i Manuscript Number: HELIYON-D-23-19830
C Dear Dr Maarif,
Meet
We are considering a new submission for publication in Heliyon, an open-access journal from Cell Press. Your expertise seems appropriate to give feedback on this article. Would you be
willing to review?
Abstract:
The study aimed to develop a learning model that enhances Thai student-teacher problem-solving skills (PSS) and academic achievement (AA) through a blended problem-based learmning
(PBL) approach in online flipped classrooms. Phase 1 consisted of the design of the Flipped PARSER (problem-attempt-research-solutions-evaluation-reflect) Model (FPM) through the
study of documentation and research. Phase 2 involved using nine experts to assist with the model's development and evaluation using in-depth interviews and content analysis. Phase 3
involved the application and use of the FPM by 30 student-teachers, from which their AA, PSS, and satisfaction were evaluated against the control group of 31 participants. The results
from the nine experts' input on the FPM design were significant. Instructor activities included selecting content, media, materials, and their design and development. Other components
included leamning activities, tools, lesson delivery, and evaluation. Also, PBL
methods were again confirmed as an instrumental pedagogy in teaching PSS. When combined with online learning and flipped classrooms, the study’s results were higher than those
using traditional classroom methods. The study contributes to the literature by determining that online teaching models effectively teach PSS and raise AA scores
] methods were aﬁain confirmed as an instrumental pedagogy in teaching PSS. When combined with online learning and flipped classrooms, the study's results were higher than those
O using traditional classroom methods. The study contributes to the literature by determining that online teaching models effectively teach PSS and raise AA scores.
Chat Highlights
223 + Online flipped classrooms (OFCs) are a proven and instrumental pedagogy.
spaces + The study confirmed OFCs' effectiveness in increasing problem-solving skills.

+ The study confirmed OFC's effectiveness in increasing academic achievement.
=] - The ADDIE Model was used to develop the student-teacher course.
« Moodle leaming management system was used to deliver the course content.

Meet
Heliyon publishes scientifically accurate and valuable research across the entire spectrum of science and medicine. Heliyon received its first Impact Factor (3.8) in June 2022 and we are
indexed in the Science Citation Index Expanded (SCIE).
Please click the following link to accept this invitation and view the manuscript.
hitps:/iwww editorialmanager. com/heliyon/l.asp?i=98501548&I=5II7CXCY
By agreeing to review this manuscript, you are declaring that you have no conflict of interest.
Please click the following link to decline the manuscript. We would very much appreciate if you could suggest an appropriate alternate reviewer. Please do keep diversity of gender, career
stage, and geography in mind as you make these suggestions.
htips:/iwww editorialmanager.com/heliyon/l.asp?i=9850155&I=YWPNGZV.)
Mail If, for any reason, the above links do not work, please log in as a reviewer: hitps://www.editori 1ager.com/heliyon/default aspx.
/B If you accept this invitation, | would be very grateful if you would return your review within 14 days of accepting this invitation. We understand that the global COVID-19 situation may well
Chat be causing disruption for you and your colleagues. If that is the case for you and you would need more time than usual to be able to complete this review, please let us know so we can
agree on a time frame that works for you.
=
e Please note that you should treat this invitation, the manuscript, and your review as confidential. You must not share your review or information about the review process with anyone

without the agreement of the editors and authors involved, even after publication. This also applies to other reviewers' comments to author which are shared with you after a decision (and
vice versa).
@]

We look forward to receiving your response to this review request and thank you in advance for your contribution and time.
Kind regards,

Micheal van Wyk, Ph.D.

Assaciate Editor - Education |

Heliyon

As a reviewer you are entitled to complimentary access to references, abstracts, and full-text articles on ScienceDirect and Scopus for 30 days. Full details on how to claim your access via
<a href="https:/ireviewerhub elsevier. com">Reviewer Hub</a> will be provided upon your acceptance of this invitation to review.

Please visit the Elsevier Reviewer Hub to manage all your refereeing activities for this and other Elsevier journals on Editorial Manager.
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Recommendation: Invite Revision

Custom Review Question(s):

Note: In order to effectively convey your recommendations for improvement to the author(s), and help editors
make well-informed and efficient decislons, we ask you to answer the following specific questions about the
manuscript and provide additional suggestions where appropriate.

1. Are the objectives and the rationale of the study clearly stated?

Please provide suggestions to the author(s) on how to improve the clarity of the objectives and rationale of the
study. Please number each suggestion so that author(s) can more easily respond.

2. If applicable, is the application/theory/method/study reported in sufficient detail to allow for its replicability
and/or reproducibility?

Please provide suggestions to the author(s) on how to improve the replicability/reproducibility of their study.
Please number each suggestion so that the author(s) can more easily respond.

Home Main Menu Submit a Manuscript

About v Help v

3. 1f i are statisti lyses, controls, i ism, and reporting (e.g., P-values,
Cls, effect sizes) appropriate and well described?

Please clearly indicate If the manuscript requires additional peer review by a statistician. Kindly provide
suggestions to the author(s) on how to improve the statistical analyses, controls, sampling mechanism, or
statistical reporting. Please number each suggestion so that the author(s) can more easily respond.

4. 1f applicable, are the existing tables and/or figures and for

Please provide specific suggestions for improvements, removals, or additions of figures or tables. Please number
each suggestion so that the author(s) can more easily respond.

5. If applicable, are the interpretation of results and study conclusions supported by the data?

Please provide suggestions (if needed) to the author(s) on how to improve, tone down, or expand the study
interpretations/conclusions. Please number each suggestion so that the author(s) can more easily respond.

Overall Manuscript Rating (1 - 100): 75

Response

Mark as appropriate with an X:
Not Applicable [] No and here Is how they should be improved [X] Yes, there Is no need for
improvement []

Provide further comments here:

The aim of the research can be seen at a glance, but it has not been written clearly in the
introduction, so it is necessary to write down the research aims to be achieved in the
research that will be carried out. Furthermore, research gap analysis is not yet visible. So
it is important to write research gaps to strengthen the novelty of the research that has
been carried out by describing research that has been carried out by other peopl

oy

complement or update your research position so that the novelty will be clear 3 ,?
Mark as appropriate with an X: H
Not Applicable [] No and here is how they should be improved [X] Yes, there is no ni r

improvement []
Provide further comments here:

This research is the application of the Blended Problem-Based Learning Approach in Online
Flipped Classrooms. Online Flipped Classrooms theories and Base Learning problems have
been explained clearly and in detail. However, this research tries to develop a Blended
Problem-Based with a flipped classroom which is not yet supported by theories that
specifically discuss the relationship between the two. So it Is necessary to add a sub for
the literature review which discusses the relationship between PBL and FCs.

Mark as appropriate with an X:

Not Applicable [] No and here is how they should be improved [X] Yes, there is no need for
improvement []

Provide further comments here:

This research uses a mix-method, but the type of mix-method is not clearly written,
whether it uses explanatory/exploratory/combine. In each part the methodology is also
unclear, in the sense of what method to use for quantitative? And what method do you use
for qualitative ones? In quantitative research, data results are obtained from experiments
with data analysis using MANOVA. The data analyzed has illustrated the results of the
experiment. However, the research hypothesis for the experimental part is not clear. The
sample size has been written clearly and the results of data analysis have been written
clearly.

Mark as appropriate with an X:
Not Applicable [] No and here
improvement []

Provide further comments here:

Overall, the use of tables and figures is appropriate and readable. However, there are
several figures and tables that need to be revised, namely:

1. In "figure 3. Online flipped cl: technol and envir " The combination
of background color and writing is biased so that the writing is less legible. The si>~ of the
writing on the image is also too small so it is not visible.

2. In "table 6. Statistics for preliminary ion of the

the table in the journal template and is different from other tables.
3. In "table 8. Mean, SD and overall student-teacher FPM satisfaction are classified by
overall and individual aspects.." Does not match the table in the journal template and is
different from other tables.

how they should be improved [X] Yes, there is no need for

." Does not m t?

Mark as appropriate with an X:

Not Applicable [] No and here is how they should be improved [X] Yes, there is no need for
improvement []

Provide further comments here:

Overall the results and conclusions are supported by the data, however, in some parts it is
necessary to add data to the results section, including:

1. Page 12, line 47: Complete the average result data: pre-test, formative assessment,
and summative assessment.

2. Page 13, line 32: It is necessary to explain how long the learning process takes and
what material is taught

Next, in the discussion section, there are several things that need to be improved,
including:

1. The discussion section should contain phenomena from the research results for further
discussion by comparing the results of the meeting with previous research. So, the
discussion section no longer discusses the problems that will be faced but focuses on the
findings from research that has been carried out and compared with the results of previous
studies to see whether they strengthen or falsify them.

2. Page 17, line 31: This is the discussion section. It should not only display quantitative
data from experimental results. However, the experimental data explains why it is
significant, what factors cause it and compares it with the results of previous studies.

3. Page 17, line 37: The finding that "research into the application of FAM shows that BL is
very effective when used with FC" should be explored with a qualitative study in
accordance with the method chosen, namely mixed methods



6. Have the authors clearly the gths of their study/theory/ ot ?
Please provide suggestions to the author(s) on how to better emphasize the strengths of their study. Please
number each suggestion so that the author(s) can more easily respond.

7. Have the authors clearly stated the of their study/theory/ gument?
Please list the limitations that the author(s) need to add or emphasize. Please number each limitation so that

author(s) can more easily respond.

8. Is the manuscript’s structure, flow, or writing for (Think for ple of the addition of
of text, of sections, or moving details from one section to another)

Please provide suggestions to the author(s) on how to improve the manuscript structure and flow. Please number
each suggestion so that author(s) can more easily respond.

8. Is the manuscript’s structure, flow, or writing acceptable for publication? (Think for example of the addition of
of text, of sections, or moving details from one section to another)

Please provide suggestions to the author(s) on how to improve the manuscript structure and flow. Please number
each suggestion so that author(s) can more easily respond.

9. Could the manuscript benefit from language editing?

Do you want to join the Heliyon Advisory Board?

Learn more about the Advisory Board Member role: Guide for Referees: Heliyon (cell.com)
Reviewer Comments to Author

Several points need improvement, including:

1. Abstract

preil gt

Mark as appropriate with an X:

Not Applicable [] No and here is how they should be improved [X] Yes, there Is no need for
improvement []

Provide further comments here:

The strengths of the study have been written clearly. However, the discussion section
needs improvement, including:

1. The discussion section should contain phenomena from the research results for further
discussion by comparing the results of the meeting with previous research. So, the
discussion section no longer discusses the problems faced but focuses on the findings from
research that has been carried out and compared with the results of previous studies to
see whether they strengthen or falsify them.

2. Page 17, line 31: This is the discussion section. It should not only display quantitative
data from experimental results. However, the experimental data explains why it is
significant, what factors cause it and compares it with the results of previous studies.

3. Page 17, line 37: The finding that "study's FAM application showed that BL is highly
effective when used with an FC" should be expl d with a study in

with the method chosen, namely the mix method

Mark as appropriate with an X:

Not Applicable [] No and here is how they should be improved [X] Yes, there Is no need for
improvement []

Provide further comments here:

Research limitations have been written clearly. However, it is necessary to add to the
shortcomings of this research, namely that the research method is not clear with the type
of mix-method, namely Y, y or ge/

Mark as appropriate with an X: 3

Not Applicable [] No and here is how they should be improved [] Yes, there is no ngd
improvement [X]

Provide further comments here:

The manuscript writing structure is in accordance with the template and accepted for

Mt s sy sy ”
Mark as appropriate with an X:

Not Applicable [] No and here is how they should be improved [] Yes, there is no need for
improvement [X]

Provide further comments here:

PR

The manuscript writing structure Is in accordance with the template and accepted for
publication

No
Yes

- Page 1, Lines 2-5: The learning objective is to develop a learning model, namely blended pi

d learning (PBL)

in online flipped classrooms. If seen from the theoretical basis, the flipped

classroom is one part of blended learning, so the author must be able to explain this to strengthen the philosophical reasons for the model development that has been carried out.
- Page 1, Lines 10-12: It is necessary to clarify what model this "traditional classroom method" uses, because every learning carried out in the classroom must use a model even If we justify it as traditional

learning
- Page 1, Line 18: At the application stage, It is necessary to explain the method used, what is the experiment?

2. Introduction

- Page 1, line 35: Data needs to be displayed, what percentage of schools in Thailand have implemented learning using an online learning model. This strengthens the argument for the importance of onlina

learning in Thailand

3
- Page 1, line 41: What is the flipped classroom as a solution? What is the problem that needs to be strengthened? What is the FC's position on this problem? It is necessary to reveal the results of resear: at

has applied FC to the problems you have found so that it strengthens the argument that FC is a solution in learning.

-Page 3, line 4: Research gap analysis Is not yet visible. So it is important to write research gaps to strengthen the novelty of the research that has been carried out by describing research that has been carried

out by other people, then complement or update your research position so that the novelty will be clear

-Line 46: There needs to be strong data to provide a statement that FCs are like PBL. It can start from a philosophical basis or the results of previous studies which reveal that FCs focuses on learning that

Reviewer Comments to Author
Several points need improvement, including:

1. Abstract

- Page 1, Lines 2-5: The learning objective is to develop a learning model, namely blended problem-based learning (PBL) approach in online flipped classrooms. If seen from the theoretical basis, the flipped
classroom is one part of blended learning, so the author must be able to explain this to strengthen the philosophical reasons for the model development that has been carried out.
- Page 1, Lines 10-12: It is necessary to clarify what model this "traditional classroom method" uses, because every learning carried out in the classroom must use a model even if we justify it as traditional

learning
- Page 1, Line 18: At the application stage, it is necessary to explain the method used, what is the experiment?

2. Introduction

- Page 1, line 35: Data needs to be displayed, what percentage of schools in Thailand have implemented learning using an online learning model. This strengthens the argument for the importance of online

learning in Thailand

- Page 1, line 41: What is the flipped classroom as a solution? What Is the problem that needs to be strengthened? What is the FC's position on this problem? It is necessary to reveal the results of research that

has applied FC to the problems you have found so that it strengthens the argument that FC is a solution in learning.

-Page 3, line 4: Research gap analysis is not yet visible. So it is important to write research gaps to strengthen the novelty of the research that has been carried out by describing research that has been carried

out by other people, then complement or update your research position so that the novelty will be clear

-Line 46: There needs to be strong data to provide a statement that FCs are like PBL. It can start from a philosophical basis or the results of previous studies which reveal that FCs focuses on learning that

emphasizes problem solving.

3. Literature Review

-page 6, line 5: It is necessary to add a sub for the review literature which discusses the relationship between PBL and FCs.
-Page 7, line 27: Research gap analysis not yet visible. So it is important to write research gaps to strengthen the novelty of the research that has been carried out by describing research that has been carried

out by other people, then complement or update your research position so that the novelty will be clear.

-page 7, line 43: Need to add research questions as objectives to be achieved from the research that has been carried out

R~



4. Method

- The method used is not yet clear, the research uses a mixed method but whether it is exploratory, exploratory or combined Is not written. The methodology Is similar to Research & Development, but the
researcher decided to use the Mix Method. The mix-method used is also not clear, what method is used in the quantitative part? And in the qualitative part, what method do you use?
-Lines 50-52: It Is necessary to clarify the mix method used, whether exploratory, exploratory or combined. This is important to strengthen the methodology so that the research direction can be seen as a whole.

-Lines 50-52: It is also necessary to explain in diagram form the steps of the quantitative and qualitative methodology. State the purpose for each. Quantitative methodology uses what? What's the aim? What do
you use for qualitative methodology? What's the aim?

-Lines 57-58: If we compare the methodologies in the abstract section, the methodology tends to be research & development, but the methodology section uses Mix-method. This requires a detailed explanation.
Because the Steps in the methodology lead to R&D. So it Is necessary to clarify the purpose of each method in the proposed mix method and align it in the abstract section.

- page 8, Line 12: What type do you need to explain? What is explanatory? Is it exploratory? What is combine? And it needs to be clarified which method to use for qualitative and what method to use for
quantitative?

-Page 8, Line 22: These phases from phases 1-3 are the steps of development research. So, we have to clarify what this has to do with the mix method being run

-Page 8, line 47: Need to explain how long the evaluation process has taken and need to explain the evaluation instruments used

-Page 8, line 57: Need to explain the indicators of the instruments used

-Page 9, line 5: It is necessary to describe the indicators of the evaluation instrument carried out by the expert

-Page 9, line 37: It uses research DI What is the with the method that has been decided, namely the mix method?

Page 10, line 1: In figure 3, the writing on the image is too small and the color combination with the writing is a bit biased so it is less legible

-Page 10, line 21: Needs to be clarified for AA instruments. Because in the article only a questionnaire with multiple choices is written. It is necessary to explain the indicators used in forming the AA instrument
so that it is clear what is being aimed at.

-Page 10, line 37: Need to explain the indicators of the instrument used

-Page 10, line 45: Collecting data and data analysis only focuses on experimental data from the model being developed. Meanwhile, data collection and analysis for the model development process are not
explained in detail

-Page 10, line 53: The type of experimental design carried out is not yet visible and clear

-Page 12, line 48: Complete the average result data: pre-test, formative as: ment, and
3 \
5. Result
-Page 12, line 47: Complete the average result data: pre-test, formative , and

-Page 13, line 32: It is necessary to explain how long the learning process takes and what material is taught
- In "tables 6 and 8." Does not match the table in the journal template and is different from other tables.

6. Discussions

- The discussion section should contain phenomena from the research results for further discussion by comparing the results of the meeting with previous research. So, the discussion section no longer discusses
the problems faced but focuses on the findings from research that has been carried out and compared with the results of previous studies to see whether they strengthen or falsify them.

-Page 17, line 31: This is the discussion section. It should not only display quantitative data from experimental results. However, the experimental data explains why it is significant, what factors cause it and

compares it with the results of previous studies.
-Page 17, line 37: The finding that "study's FAM application showed that BL is highly effective when used with an FC" should be explored with a qualitative study in accordance with the method chosen, namely the

mix method

7. Conclussion

-page 17, line 51: Need to add implications of the research that has been carried out

8. Limitation
It is necessary to add to the shortcomings of this research, namely that the research method is not clear with the type of mix-method, namely exploratory, exploratory or merge/simultaneous.

9. References 9

Page 18, line 61: Adjust to the rules for writing references, it would be better to use references in the form of journals

Transfer Authorization Response
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Enhancing Thai Student-Teacher Problem-Solving Skills and Academic Achievement through a Blended Problem-Based Leamning Approach in
Online Flipped Classrooms

Dear samsul_maarif Maarif,

Thank you for reviewing the above referenced manuscript for Heliyon, an open access journal that is part of the Cell Press family. | greatly
appreciate your contribution and time, which not only assisted me in reaching my decision, but also enables the author(s) to disseminate their
work at the highest possible quality. Without the dedication of reviewers like you, it would be impossible to manage an efficient peer review
process and maintain the high d y for a st | journal.

| hope that you will consider Heliyon as a potential journal for your own submissions in the future.
Kind regards,
Micheal van Wyk, Ph.D.

Associate Editor - Education |
Heliyon
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Enhancing Thai Student-Teacher Problem-Solving Skills and Academic Achievement
through a Blended Problem-Based Learning Approach in Online Flipped Classrooms

Manuscript Number:
Article Type:
Section/Category:
Keywords:

Abstract:

Heliyon

--Manuscript Draft--

HELIYON-D-23-19830
Original Research Article
Social Sciences

academic achievement; blended learning; online flipped classroom; problem-solving
skills; student-teachers; Thailand

[The study aimed to develop a learning model that enhances Thai student-teacher
problem-solving skills (PSS) and academic achievement (AA) through a blended
problem-based learning (PBL) approach in online flipped classrooms|. Phase 1

Cc ted [SM1]: The learning objective is to develop

consisted of the design of the Flipped PARSER (problem-attempt-research-solutions-
evaluation-reflect) Model (FPM) through the study of documentation and research.
Phase 2 involved using nine experts to assist with the model's development and
evaluation using in-depth interviews and content analysis. Phase 3 involved the
application and use of the FPM by 30 student-teachers, from which their AA, PSS, and
satisfaction were evaluated against the control group of 31 participants. The results
from the nine experts' input on the FPM design were significant. Instructor activities
included selecting content, media, materials, and their design and development. Other
components included learning activities, tools, lesson delivery, and evaluation. Also,
PBL methods were again confirmed as an instrumental pedagogy in teaching PSS.
When combined with online learning and flipped classrooms, the study's results were
higher than [those using traditional classroom methods|. The study contributes to the

a learning model, namely a blended problem-based
learning (PBL) approach in an online flipped classroom. If
seen from the theoretical basis of the flipped class, it is
one part of blended learning, so the author must be able
to explain this to strengthen the philosophical reasons for
the development model that has been carried out.

literature by determining that online teaching models effectively teach PSS and raise
AA scores.

Highlights

« Online flipped classrooms (OFCs) are a proven and instrumental pedagogy.

* The study confirmed OFCs' effectiveness in increasing problem-solving skills.

* The study confirmed OFC's effectiveness in increasing academic achievement.
» The ADDIE Model was used to develop the student-teacher course.

» Moodle learning management system was used to deliver the course content.

Thank you for agreeing N .. o
to review this manuscript CelPress

Powered by Editorial Manager® and ProduXion Manager® from Aries Systems Corporation

C ted [SM2]: It is necessary to clarify what
model this "traditional classroom method" uses, because
every learning carried out in the classroom must use a
model even if we justify it as traditional learning.
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Abstract

h’he study aimed to develop a learning model that enhances Thai student-teacher
problem-solving skills (PSS) and academic achievement (AA) through a blended problem-
based learning (PBL) approach in online flipped classrooms. ]Phase 1 consisted of the design
of the Flipped PARSER (problem-attempt-research-solutions-evaluation-reflect) Model
(FPM) through the study of documentation and research. Phase 2 involved using nine experts
to assist with the model's development and evaluation using in-depth interviews and content
analysis. Phase 3 involved the application and use of the FPM by 30 student-teachers, from
which their AA, PSS, and satisfaction were evaluated against the control group of 31
participants.] The results from the nine experts' input on the FPM design were significant.
Instructor activities included selecting content, media, materials, and their design and
development. Other components included learning activities, tools, lesson delivery, and
evaluation. Also, PBL methods were again confirmed as an instrumental pedagogy in
teaching PSS. When combined with online learning and flipped classrooms, the study's
results were higher than those using traditional classroom methods. [The study contributes to
the literature by determining that online teaching models effectively teach PSS and raise AA
Scores.

Keywords: academic achievement, blended learning, online flipped classroom, problem-
solving skills, student-teachers, Thailand.
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1. Introduction

Recent educational studies have explored new learning models to overcome the
challenges posed by the multi-year COVID-19 pandemic [1]. In Thailand, the education
sector has adopted a New Normal, with traditional classrooms being replaced by online
courses accessible via digital devices like smartphones [2]. [However, the transition to online
learning could have been smoother, with many learners unhappy with the change and
educators unprepared to deliver content online [Sﬂ. There are documented challenges related
to rural learners' academic achievement, access to information communications technology
(ICT), and reliable broadband connections [4-5].

[Fortunately, the flipped classroom model has been proven to be a cost-effective solution
for online IearningT[G], enabling learners to choose when, where, and how they learn. This
allows FC instructors to focus on problem-solving exercises and complex content [7], leading
to the emergence of the role of "knowledge facilitators™ for teachers [4]. Personalized and
student-centered learning becomes possible [2], [8-10] when learners return to the classroom.

|FCs and models like PBL are seen as a classroom engines to achieve specific goals ][11].
Additionally, under the social distancing requirements and the need for online education
during the pandemic, FCs and blended became even more widespread [12-13]. Researchers
have found that students who spend time in FCs can master their learning, especially when
combined with other pedagogies like BL and PBL, allowing learners to choose their content
[14-15]. Teachers become knowledge facilitators in FC settings, leading to in-class
discussions and activities with relevant materials, focusing on student-centered learning [16].

FCs use blended learning to achieve specific educational goals, especially in the context
of social distancing requirements during the pandemic [11-13]. Students who spend time in
FCs receive maximum value for their time and can master their learning, especially when
combined with other pedagogies such as PBL [14-15]. Teachers coach and facilitate
knowledge in FC settings, allowing active and collaborative student-centered learning [16].
Out-class activities are flipped into self-paced active learning using online materials, with
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LMSs (learning management systems) managing material use, communications, and
assessment [17]. Stakeholders have reported positive attitudes toward FC experiences,
incITding peer interaction, learning materials, and student assessment [18-19].

PBL is an effective pedagogy for teaching 21st-century skills such as problem-solving,
especially when combined with SDL [20]. PBL lessons can be implemented in various ways,
such as using the European Maastricht seven jump process [21-22] (Fig. 1),

Step 7 - Group shares results of

private study
Students identify their learning e

resources and share their results.

Step 2 — Problem Definition
Define the problems to be
discussed, as students might
have different views on the
issues. Develop a list of agreed
upon problems.

Step 6 — Private Study

Students gather information
related to each learning objective.
Step 3 - Brainstorming
“Brainstorming” is a problem
= A analysis session suggesting
Formulation Ao T o
possible explanations on basis
Formulate group consensus learning e ° of prior student knowledge.
objectives. Ensure the learning S

tep 4 — Steps 2 & 3 Review

Step 5§ — Learning Objectives

objectives are focused, achievable,
comprehensive, and appropriate.

Fig. 1. The Maastricht 7-step PBL learning method.
Source: Adapted from Wood [22].

2. Literature Review

This section contains an overview of the theory and literature on using online flipped

classrooms, problem-based learning, blended learning, problem-solving skills, and academic
achievement.

2.1. Online Flipped Classrooms (OFC)

In recent years, the online flipped classroom (OFC) has become increasingly popular as
an educational pedagogy for promoting student motivation and online learning [23]. OFCs
move the lecture process outside the classroom, and its core idea has been expanded and
explored with newer mediums, platforms, and devices. In Thailand, OFCs have effectively
taught STEAM classes, computational thinking, analytical thinking, 21st-century
information literacy, and online active learning [25-29]. OFCs are frequently combined with
blended learning as new models for both in-class and out-of-class teaching (Table 1 and Fig.
2). Flipped classroom use has increased dramatically in recent years due to the social
distancing requirements established by most educational institutions during the global
COVID-19 pandemic [30-31].

OFCs use video clips viewed by students from home on digital devices, with the option
of cloud-based platforms like YouTube or LMSs such as Schoology or Moodle Cloud.
Classroom time is used for reviewing and practicing the flipped homework/lecture, replacing
traditional in-class lectures.

Luo et al. [32] divided out-class activities into pre-class and post-class, while Tomas et
al. [33] separated teacher activities into preparation for out-class and in-class materials.
Talbert [34] suggests inverting Bloom's Model for flipped-classroom environments, and the
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authors' adapted Bloom pyramid [35] has students develop lower-level skills at home and
higher-order thinking skills through in-class activities (Fig. 2).

Table 1.
Flipped in-class and out-class activity discussions.
Bergman and Flores et al. Uskokovic Tomas et al. Luo et
Activities
Sams [8] [18] [13] [33] al. [32]
In-class v v v v v
Out-class v v v v v
Pre-class v v v v
Post-class v
- Bloom Taxonomy-
Tradition  Cognitive Domain Flipped Pyramid Flipped
. “A (Revised 2001) 'S

3% A .-

E ES L\alu'nms

= Out-class In-class

TE . An.ll\ zing

23

2z In-class s Out-class >

Q.=

o

h + ARV 'y

o
Q |

. 2. Bloom’s revised taxonomy - cognitive domain (revised 2001) - the flipped
classroom.
Sources: [34-35].

2.2. Problem-Based Learning (PBL)

Problem-based learning involves several steps: problem identification, definition,
investigation, reflection, evaluation, application, objective definition, data collection,
summarization, and synthesis [36-39]. Different researchers have suggested varying numbers
of steps, with some concluding that only four steps are necessary: problem definition,
research, implementation, and reflection and evaluation [40]. PBL challenges students to
cope with real-life problems and motivates them to apply their knowledge to future work
[41]. However, in Qatar, Al Said et al. [42] identified math teachers' difficulties in
implementing PBL in their classrooms, citing a lack of confidence, issues with developing
student collaboration abilities, homework issues, and limitations from school and peer
support. These findings suggest a need for new forms of problems and approaches to
resolving them, such as more direct instruction and greater teacher autonomy in undertaking
PBL.

Other researchers have focused on PBL’s implementation step in which students use
their research to solve real-world problems [40],[43]. However, many others have detailed
how problem identification and definition are essential elements in PBL activities [36],[38-
39],[44]. Contemporary Thai scholars such as Chinchua et al. [9] have seen the importance
of PBL and its use for increasing programming self-efficacy (PSE) through gamification.
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Elsewhere, in addition to BL methods and FCs, other studies have pointed to their use in
PBL [45], in online PBL in marketing research courses [7], teaching algebra [46], teaching
digital photography [47], increasing PSS through educational games that teach computer
programming courses [48], and robotics programming [49].

Kraiklang et al. [50] also reported PBL to use success with Thai 9th graders in science
problem-solving abilities. In contrast, Panjan [51] reported success with PBL when used in
STEM promotion workshops using computational thinking and robotics for pre-engineering

students.

Therefore, from the lengthy and detailed review of PBL literature, the authors concluded
that there were ten core problem-solving skills development procedures. These were 1)
problem identification, 2) problem clarification, 3) problem analysis and problem solutions
using prior knowledge, 4) investigation and research of new knowledge, 5) objective

definition, 6) implementation, 7) data collection and summarization, 8) data synthesis, 9)
reflection and evaluation, and 10) application (Table 2).

Table 2.
Problem-based learning procedures overview.

PBL Learning Guilford Weir Schmidt Woods Wood Maudsley Blayney
Steps [37] [38] [39] [40] [22] [43] [44]

Problem
v v v v
identification

Problem
clarification
Problem

analysis/solutions
Investigation and

research v
Objective
definition

Implementation v v
Data collection

and v
summarization

Data synthesis v
Reflection and

evaluation
Application v v

2.3. Blended Learning (BL)

According to Bizami et al. [52], BL has become a commonly accepted method for
integrating face-to-face classroom learning with online learning, especially in higher
education in recent years, due to Internet accessibility and more affordable ICT systems and
digital devices as smartphones [53]. These points are consistent with a study from
Sothayapetch and Lavonen [54], who found BL compelling when combined with online
teaching for Thai and Finn primary school science students. It was also pointed out that all
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the teachers surveyed felt that educational technology should be used as much as possible for
the learning environment to be effective.

Numerous studies have also proven blended learning effective in raising student scores
and increasing academic achievement, especially when combined with Internet/Web-related
technologies [55], such as Moodle [56-57].

2.4. Problem-Solving Skills (PSS)

Schmidt and Moust [58] presented a seven-step process for learning management using
problem-based methods. This involves understanding the terms and concepts in the problem,
accurately capturing critical information, analyzing the problem through group
brainstorming, finding explanations, setting learning objectives, searching for information
from various sources, applying knowledge to analyze and correct hypotheses, and
summarizing conclusions and principles.

Furthermore, Table 3 presents an overview of multiple PSS studies and which factors
were the main themes in each. The authors' evaluation concluded that there were four
predominant themes in the PSS literature [59-62]. These were analyzing, researching,
decision-making, and planning & practice skills.

Table 3.
PSS literature review evaluation.

Organization for Economic

| Editorial . Haph Kruthgat
PSS ndeed Editoria Cooperation and Development apna ruthga
Team [59] [61] [62]
[60]
Active listening v
Analyzing v v v v
Researching v v v v
Creativity v v
Communications v
Dependability v
Decision making v v v v
Teamwork v v
Presentation v
Application v
Planning & Practice v v
Evaluation 4

2.5. Academic Achievement (AA)

In the context of Thai academic achievement, incorporating problem-based learning
(PBL) and blended learning can be effective strategies for improving student outcomes.
Banic and Gamboa [21] demonstrated that combining PBL with 3D design techniques in
computer science courses can lead to higher academic achievement than traditional teaching
methods. This highlights the importance of using innovative teaching methods and
technology to engage students and facilitate their learning.

Moreover, the study conducted by Adebola and Ademola [63] in Nigeria showed that
the teaching materials and learning environment also play a significant role in academic
achievement, particularly in mathematics. This suggests that creating a supportive learning
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environment with appropriate resources and innovative teaching methods can positively
impact student performance.

Blended learning, which combines traditional face-to-face instruction with online
learning, can also enhance student achievement. Blended learning provides students more
flexibility in terms of time and place of learning and can facilitate more personalized learning
experiences [29].

Therefore, incorporating PBL and blended learning in the Thai educational system can
be a promising way to address the challenges of low academic achievement and improve
student outcomes [60]. By leveraging innovative teaching methods and technology,
providing appropriate resources and support, and creating a flexible and engaging learning
environment, students can be empowered to achieve their full potential.

2.6. Research Problem

In 2020, researchers surveyed TVET undergraduate students from southern Thailand's
Yala, Pattani, Narathiwat, and Songkhla provinces to understand their needs. The participants
indicated they required new solutions to improve their 21st-century skills and academic
achievement. This was especially concerning given the poor economic conditions and
ongoing civil unrest in the predominantly rural region. Additionally, the COVID-19
pandemic has disrupted educators' ability to teach problem-solving skills and academic
achievement for over two years. As a result, a new normal in the education sector has
emerged globally, with online and distance learning becoming the norm [31]. Therefore, the

researchers wanted to investigate whether the online classroom model could improve
problem-solving skills and student-teacher achievement given these challenges,

2.7. Research Objectives

1. To conduct a qualitative literature review to identify which components of an online
flipped classroom learning management model are most effective in increasing academic
achievement problem-solving skills through a blended problem-based learning approach in
online flipped classrooms.

2. Invite a panel of nine experts to evaluate the appropriateness of an online flipped classroom
learning management model used for student-teacher problem-solving skills and academic
achievement development.

3. To evaluate and assess the effectiveness of the developed learning management model
through input from a student-teacher control group and an experimental Eroupf

3. Methods

3.1. Mixed Methods Research

IA mixed-methods approach is a research design that combines quantitative and
qualitative methods of data collection and analysis to provide a more comprehensive
understanding of a research question or phenomenon. \In the case of the flipped classroom
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research study by Garcia-Ruiz et al. [64], the researchers used a mixed-methods approach to
evaluate which factors were best suited for a learning model that could be used for increasing
PSS and AA of Thai student-teachers.

The systematic review of the literature was one component of [the mixed-methods
approach‘. A systematic review is a research study that uses a structured and rigorous process
to identify and analyze all relevant literature on a specific topic. In this case, the systematic
review was conducted to determine whether there was existing support for the use of an
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online flipped classroom (OFC) pedagogy combined with problem-based learning (PBL) in
a blended learning (BL) environment. This study component was a quantitative method of
data collection and analysis.

The other component of the mixed-methods approach was evaluating the learning model,
a qualitative data collection and analysis method. The researchers used a case study approach
to evaluate the learning model, which involved collecting data from multiple sources (e.g.,
interviews, surveys, and observations). The collected data from these sources were then
analyzed using qualitative methods to identify patterns and themes that emerged from the
data.

Using a mixed-methods approach, the researchers gathered [both quantitative and
qualitative data to provide a more complete understanding of the research question. The
systematic literature review provided quantitative data on the existing support for the FC
pedagogy combined with PBL in a blended learning environment. In contrast, the evaluation
of the learning model itself provided qualitative data on the experiences and perceptions of
Thai student-teachers using this approach. Combining these two methods allowed the
researchers to understand the factors best suited for the learning model and its potential
impact on PSS and AA of Thai student-teachers.

3.2. Phase 1 — FPM conceptual development

Phase 1 entailed retrieving and analyzing available literature on flipped learning, PBL,
and BL to develop a model to promote PSS and AA of the student-teachers. Resources used
for the analysis were documents, textbooks, articles, and research articles obtained from both
Thai and international sources. The retrieval criteria were documents published from -2015
2020 from databases such as the ACM Digital Library, ScienceDirect, SpringerLink, Web
of Science, and Elsevier. From the initial search, 70 items were identified and downloaded.
Finally, a form was used to conduct a content analysis which was then analyzed and
synthesized.

3.3. Phase 2 — FPM development and evaluation

Using the conceptual framework, principles, and methods derived from the qualitative
data and the content analysis table, the critical information was synthesized from Phase 1 to
assemble a draft model related to the design and development of a flipped PARSER
(problem-attempt-research-solutions-evaluation-reflecty ~ Model (FPM). The flipped
PARSER learning management model was then tested on Thai student-teachers to determine
its effectiveness in developing undergraduate problem-solving skills and learning
achievement.

3.3.1. FPM Suitability Evaluation

h’he assembled panel of experts was selected using purposive sampling and met via
Zoom in 2021. jThe panel had expertise in technology, educational technology,
communications education, measurement and evaluation, education course development, and

computer engineering. All panel members were Ph.D.s and had at least five years of relevant
lecturing experience in a Thai higher education institution.

3.3.2. FPM Suitability Evaluation Instruments

’The research instrument was the FPM's suitability assessment form, which used a five-
level scale to assess each expert's opinion on three aspects. These aspects were the model's
suitability, the component's suitability, and the procedure's suitability. A typical assessment
tool used for suitability assessment is the index of item-objective congruency (IOC). From
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the 10C use, values for the model were determined to be 0.80-1.00, which is above the
recommended minimum of 0.50].

3.3.3. FPM Suitability Evaluation Measurement Criteria

[Furthermore, the model’s evaluation of the experts’ and students’ opinions used the
mean average and standard deviation (SD) to assess their level of agreement [65]. The
'highest' agreement was indicated by a '5', which used 4.50 - 5.00. This was followed by a
'high' agreement with a '4' and 3.50 - 4.49 mean values. ‘Moderate' agreement used a scale
value of '3' and mean values of 2.50 - 3.49. 'Little' agreement used a '2' and mean values of
1.50 ] 2.49. Finally, the 'no' agreement was indicated with a ‘1, with mean values of 1.00 -
1.49.

3.4. Phase 3 — FPM Student-Teacher Evaluation

3.4.1. Student-teacher evaluation of the FPM’s use

The population for the study's model evaluation was the first-year undergraduate
students in a Bachelor of Education program in a Thai private university's Faculty of
Education and Liberal Arts in the 2021 academic year. Students were selected using random
clusters and systematic random sampling from four disciplines for the final 61 student-
teacher samples, including students majoring in the Thai language, science, society, and
primary education. In the final sampling phase, a lottery method was used to select the 30-
member experimental group (odd numbers) and the 31-member control group (even
numbers).

342  Research tools used for student-teacher FPM use evaluation

The authors utilized various research tools to evaluate the use of the FPM in a learning
innovation course using digital media (LICDM) with Thai student-teachers. First, they
developed a LICDM Learning Management Plan, consisting of 20 hours of content, which
incorporated the FPM. The plan was expertly assessed and received the highest ranking.

fThe authors used the ADDIE Model to develop the course, a systematic process for
developing effective and efficient instruction |[66]. The ADDIE Model helps in carefully
planning and designing the course, ensuring that it is tailored to the needs of the students.
Moodle was the learning management system (LMS) to deliver the course content. Moodle
is an effective tool for both in-class and online learning, allowing teachers to create and share
teaching materials, integrate cloud-based video hosting platforms, and facilitate
communication through chat rooms [56-57].

The quality of the process was evaluated by a panel of educational experts and deemed
to be of the highest level. Using these research tools and instructional design techniques, the
authors could effectively implement the FPM in their learning innovation course using
digital media (LICDM) and evaluate its impact on student-teacher performance (Fig. 3).
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Fig. 3. Online flipped classroom technologies and environments.]

3.4. PSS and AA Student-Teacher Assessment

T\/arious cloud-based and software tools were used to assess each student-teacher PSS.
These included OBS Studio, KineMaster, and their use and understanding of the Moodle
LMS [56]. The learning innovation course using digital media used a multiple-choice
questionnaire with five options covering three levels of cognition. These included
remembering, understanding, and applying [35]. Their index of conformity (I0C) was 0.67—
1.00, difficulty was 0.20-0.80, and discrimination power was 0.76?

Furthermore, the learning innovation course using digital media consisted of material
focused on four areas, including analysis, researching, decision-making, and planning and
practice [569-62], which was characterized as a 4-level Rubrics scoring system having 10C
consistency values between 0.83-1.00, a difficulty value between 0.23-0.77, and an Inter-
Rater Reliability value for determining the consistency between each other with a Kappa
coefficient equal to 0.73.

34. Student-Teacher Satisfaction Assessment
he study used a student-teacher satisfaction assessment form for the FPM. According
to the model, a 5-level Likert evaluation scale measured their opinions on teachers, teaching

media and technology, teaching strategy, teaching activities, measurement and evaluation
and the learning process. The IOC consistency values for the form were between 08.0-1.00.

3.45  Collection and Analysis of Data

[The experiment was conducted using Thai student-teachers in a control group of 31
individuals and an experimental group of 30 individuals who participated in a five-week
learning innovation course using digital media (LICDM) in the 2021 academic year (Fig. 4).
The experimental group used the FPM to learn, while the control group used a traditional
lesson plan. Before the course started and after its end, each group was given a PSS and AA
assessment examination. The data input was analyzed using a one-way MANOVA analysis
and descriptive statistijs ﬂnean and standard deviation) for the student satisfaction

e.

assessment of their FPM |ust
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Orientation : Understand course outline &
goals of achicvement and problem-solving
skills, Pre-test

Lesson 1 & Problem assignment,
“P" of PARSER

“P" & “A” of PARSER

Watch Lesson 2 video,
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Lesson2 Q& A, practice,
Group Present “P~ & “A” status.
“R" of PARSER
Watch Lesson 3 video,
upload group’s activities
Lesson3 Q&A, practice,
Group Present “R” status
“S” of PARSER
Watch Lesson 4 video,
upload group’s activities
Lessond Q&A, practice,
Group Present “S™ status
“ER” of PARSER
Upload group’s assignment &
Reflects

Post-test

Answer Satisfaction
Questionnaire

Fig. 4. Experimental activities.

4. Results

The study's results identified three core components of the FAM class: teacher activities,
student activities, and an evaluation phase. These components were determined through an

online Zoom focus-group discussion with the assistance of nine educational experts. Fig. 5
visually represents the FAM class phases and associated AA and PSS activities.
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Mobile devices - M Coatents
ER: Evaluation & Orientati 7
| lo_08A ssion || ER-Evéltion g Delivery | (Video)
" Online == Onsite (F2F) <+  Online Activities PARSER
Flipped I PARSER i $
Pre-est Foumative
Online | [ Cloud ocial | Technology- Evaluation
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Problem-solving skills

Fig. 5. The FPM for student-teacher problem-solving skills and academic achievement.
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4.1. Teacher Activities

Fig. 6 details the FAM teacher activities and their four steps. These include a needs
assessment and selection, design and development, delivery, and evaluation.

Analysis & Selection Design & Develop Delivery Evaluation
Needs Assessment Leamers’ content
iceds Assessment Lyl Leamers'coment | Obictives Orieataion Proies
Analy sis and noods
e onienl o Formative
(\“:"‘ ~»{ Course'soutline  +— St  — ““{"“'k SR l‘ ‘:w
g KSR
wen i > > Istwuon e -» -

" A Sumniatrve
Matenials Sekection Proper materials ACtivites A Activities Y
(Post-test)
J

Media & Technology N Propermedaand | |

Sckection echeobopies Tools PARSER prodedure Revison

]

Fig. 6. The FPM teacher activities.

4.1.1.  Needs Assessment Analysis

First, a needs assessment analysis is conducted for the learners' context and needs. Later,
the content analysis and selection are made to define each course outline. After that,
materials, media, and technology are selected for proper and efficient learning materials and
technologies.

4.1.2. Design and Development
Second, the instruction is designed and developed with all instruction components
defined. This included the learning objectives, teaching strategy, learning activities, and

learning and evaluating tools.

4.1.3. FPM Instruction Delivery

Third, an orientation session for the experimental group of student-teachers was used to
clear all the learning objectives of the FPM and the potential learning experiences that the
student-teachers might encounter both online and on-site. After that, FPM videos and content
lectures were delivered to students using digital tools such as Moodle Cloud LMS, cloud
storage, and social media platforms. The next FPM step was given to the group at each
weekly session's completion. This allowed the student-teachers to participate in after-class
activities such as online discussions, brainstorming, researching, and collaboration.

4.14. PSS and AA Evaluation
Finally, PSS and AA evaluations are conducted during the course. There is a pre-test,
formative assessment, and summative assessment. After that, teachers can evaluate their

instruction for revision.

4.2. Student-Teacher Activities
The students had three group activities (pre-class, during, and after class) (Fig. 7).
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e Fr&CIass — : During Class | ) JE{-EEss; 5
Watch videos Small group work
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Presentation & results
Computer & Mobile devices
Q&A session
P: Problem Definition
A: Attempt to resolve

R: Research solutions

Online

S: Solutions selection

ER: Evaluation & Reflect

‘ [ LMS ‘ | Online Meeting | \ Cloud Storage Social Media | Technology-enhanced

Fig. 7. The FPM student activities.

42.1. Pre-class Orientation and FPM Problem Scenario Assignment

fThe course outline and objectives were introduced to the experimental group in a
student-teacher orientation session, followed by the introduction and review of online tools
and learning management systems (LMS) for each small group of 5-6 individuals. The
students were then assigned an FPM problem scenario with procedures defined.

The pre-class activities involved watching content videos, uploading assignments, and
online meetings with peers or the teacher for questioning and brainstorming. The in-class
activities consisted of small work groups collaborating to gather and manage knowledge and
sharing their progress through presentations on their problem-solving skills (PSS). The
teacher addressed questions from the pre-class activities during Q&A sessions.

At the end of each session, new FAM steps were assigned for the following week's class,
and absent group members could review the session through Moodle LMS or social media
for continued learning and interaction with peers.

The PARSER procedures included five steps to guide the experimental group's problem-
solving process: problem definition, attempt to resolve, research solutions, solutions
selection, and evaluation and reflection. In the problem definition step (P), the group worked
to define the assigned problem scenario and utilized online digital tools to aid their teamwork.
The attempt to resolve step (A) involved each member using their previous knowledge and
experiences to solve the problem and exchanging knowledge with the group through
discussion, analysis, and brainstorming. In the research solutions step (R), each member
researched and explored possible solutions online, which were then shared and defended
within the group. The solutions selection step (S) required the group to discuss and select the
best solution for a group presentation to the class, where the group representative presented
the selected solution and supporting evidence. The final step, evaluation and reflection (ER)
involved the students evaluating their PARSER experience, reflecting on their solutions, and
discussing their PSS learning process with the teacher.
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4.2.2.  FPM Appropriateness Evaluation
The FPM appropriateness questionnaire consisted of a 5-level Likert scale used to
evaluate and certify the FPM by nine qualified educational experts. The assessment was

undertaken using both the mean (¥ and SD (Table 4), from which it was determined that the
overall FPM was evaluated at a high level (=4.13, SD=0.19) by the experts.

Table 4.

Overall and individual aspects classify the FPM's mean, SD, and suitability.
EXperts(m=9)

Aspects Suitability Level
X SD

Format/method of learning management 4.08 0.10 High

Learning management model components 4.13 0.21 High

Learning management model process 417 0.09 High

Summation 413 0.19 High

423. FPM TryOut
Table 5 shows that the experimental group’s use of the FPM had higher mean scores of
AA and PSS than the control group. It was also statistically significant at the .01 level.

Table 5.
Mean and SD of student-teacher achievement and PSS classified by group.
Control group (n=31) The experimental group (n=30)
Dependent variables Full score
X SD X SD
Academic achievement (AA) 100 47.83 11.85 60.14 10.32
Problem-solving skills (PSS) 100 60.42 1.55 68.77 2.05

However, the determination of a statistically significant increase needed to be clarified.
Therefore, further testing was done using the one-way MANOVA statistic. Therefore, before

the testing, the researchers conducted further testing using Table 6.

Table 6.
Statistic for preliminary examination of the agreement.
Test Statistics Test results
Normal distribution Kolmogorov-Smirnov Test Achievement,
(Sig. >.05) Sig.=.45
Skill; Sig.=.09
Testing Homogeneity of Covariance Matrices Box's M Test Box's M = 3.28,
(Sig. > .05) F=1.05,
Sig.=.37
Relationship between the dependent variables Pearson correlation r=0.58, Sig.<.00
(0.20<r>0.80)

Table 7 details the ANOVA multiple testing to compare AA and PSS of the experimental
and control group student-teachers
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Table 7.
MANOVA testing results for student-teacher AA and PSS for both the experimental and

control groups.

Hypothesis .
Effect Value F df Error df Sig.
Pillai's Trace .999 40641.601° 2 58 .000
Wilks' Lambda .001 40641.601° 2 58 .000
Intercept
Hotelling's Trace 1401.435 40641.601° 2 58 .000
Roy's Largest Root 1401.435 40641.601° 2 58 .000
Pillai's Trace 848 162.251° 2 58 .000
Wilks' Lambda 152 162.251° 2 58 .000
o Hotelling's Trace 5.595 162.251° 2 58 .000
Roy's Largest Root 5.595 162.251° 2 58 .000
Tests of Between-Subjects Effects
. Type 11 Sum Mean
Source Dependent Variable df F
of Squares Square
Academic achievement (AA)  2312.274% 1 2312.274 18.671
LUt I suteu vivue
Problem-solving skills (PSS) ~ 1062.273° 1 1062.273 322.722
Academic achievement (AA) 177720.924 1 177720.924  1435.068
e Problem-solving skills (PSS)  254442.289 1 254442280 77300.460
Group Academic achievement (AA) 2312274 1 2312.274 18.671
Problem-solving skills (PSS)  1062.273 1 1062.273 322.722
Error Academic achievement (AA)  7306.647 59 123.841
Problem-solving skills (PSS) ~ 194.204 59 3.292
Total Academic achievement (AA)  186723.419 61
Problem-solving skills (PSS)  255228.276 61
Academic achievement (AA)  9618.921 60
Corrected Total Problem-solving skills

(PSS) 1256.478 60

**Sig. <.01, a. R2 = .240 (Adjusted R? =.228. b. R’=.845) (Adjusted R?=.843)

42.4. FPM Student-Teacher Satisfaction

Table 8 shows that there was overall a high level of student-teacher satisfaction with
their use of the FPM (¥%4.41, SD=0.66). Of the five FPM steps, Step 5 (evaluation and
reflection) was considered the most satisfying (x4.60, SD=0.60). This was followed by Step
3’s research solutions (x4.45, SD=0.620).

Table 8.
Mean, SD and overall student-teacher FPM satisfaction are classified by overall and individual aspects.
Students (n=30) . .
FPM Satisfaction Level
% SD
Step 1-Problem definition (P) 4.36 0.76 High
Step 2-Attempt to resolve (A) 4.39 0.64 High
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Step 3-Research solutions (R) 4.45 0.62 High

Step 4-Solutions selection (S) 4.36 0.66 High

Step 5-Evaluation and reflection (ER) 4.50 0.60 Highest

Summation 441 0.66 High
5. Discussion

Higher education faces various challenges beyond the impact of the COVID-19
pandemic. These challenges include issues such as rural poverty, civil unrest, student protest
[67], student mental health [68], unstable ICT infrastructure [4-5], high ICT costs, inadequate
training for educators and students, and continued reliance on traditional, teacher-centered
instructional approaches [69-70].]

However, what can be directly contributed to the pandemic is the accelerated
requirement for online education and distance learning [31]. However, this has thrown the
teachers and students into the fire, ill-prepared to meet the challenges. Too many school
systems expect the students and educators to shelf-teach' themselves into what is needed to
participate in online learning.

From the pandemonium, countless educators reached out for new methods to implement
the new requirements. Fortunately, numerous studies have already been conducted on newer,
non-traditional pedagogies and models for use in online learning [71]. These have included
flipped classrooms using various learning methods, including blended, inquiry-based,
problem-based, student-centered, and online/distance learning [2],[4] [7],[10], [14], [64],
[72].

This study highlights the importance of utilizing a combination of teaching and learning
methods to address the shortcomings in problem-solving skills and academic achievement
scores. The authors recognize that there is no one-size-fits-all solution and that a tailored
approach is necessary. In the case of this study, the authors aimed to address these issues in
Thailand, which have been on the decline even before the pandemic. Overcoming these issues
is even more challenging in rural areas, where access to ICT infrastructure is limited, and
civil strife has been ongoing. Thus, it is crucial to implement effective strategies that are
designed for the unique needs of different regions and communities.

For proof of these statements, one does not have to look too hard in Thailand as
Thailand’s Programme for International Student Assessment (PISA) scores have been
anything but spectacular and dropping test after test [60], [73-73]. This has led to a potentially
dangerous situation for Thailand's economic vitality compared to its highly competitive and
aggressive ASEAN neighbors.

However, these problems are not unique to Thailand as other academics have pointed
out that other Asian instructors and students have been negatively anxious concerning the

use of full-online courses, which has necessitated significant support from students' families
and their faculties [75], especially in female students [76].

5.1. Online Flipped Classrooms (FC)

It is critical to note that the effectiveness of the online flipped classroom was confirmed
not only in raising academic achievement scores and problem-solving skills but also in
increasing student satisfaction with the FPM. The positive feedback from student-teachers is
essential, as it suggests that the OFC can improve academic outcomes and student
engagement.

These findings are consistent with Romero-Garcia et al. [77], who found that the authors’
flipped learning model resulted in higher student satisfaction and academic performance.
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This underscores the value of innovative teaching methods in promoting positive student
outcomes.

5.2. Problem-Based Learning (PBL)

PBL methods were again confirmed as instrumental pedagogy in teaching PSS. When
combined with online learning and flipped classrooms, the study's results were higher than
those using traditional classroom methods. This is consistent with other studies which
showed that FCs and PBL activated creative thinking and digital media skills [78], creative

innovation skills [25], creative thinking skills [79], and problem-solving skills [80-81].

5.3. Problem Solving-Skills (PSS)

Multiple studies have determined that disadvantaged students in rural areas must be
sufficiently prepared to balance their real life with study life in an online learning
environment [82-84]. However, the COVID-19 pandemic has forced the issue, and online
study has become required. Therefore, with multiple Thai PSS studies showing severe
weakness in most students [26], the authors set out to develop a model to strengthen PSS
capabilities and scores.

Fortunately, in an experimental group of 30 student-teachers, success on a limited scale
was achieved as their PSS scores were higher (x =68.77, SD=2.05) than the control group
(x=60.42, SD=2.05) in post-class testing on a 100-point scale. These results were consistent
with a study of university students in Saudi Arabia in which the authors remarked that the
use of blended learning in an online flipped classroom had the most significant impact on
acceptance within the country [85].

5.4. Academic Achievement (AA)

In this study, Thai student-teacher AA was shown to improve significantly when
compared to the control group. This was due to the 30-member experimental group’s success
in achieving a AA post-course score of x =60.14, SD=10.32. This was significantly higher
than the control group’s post-course score of X =47.83, SD=11.85 on a 100-point scale.

5.5. Blended Learning (BL)

[The literature review and this study's FAM application showed that BL is highly
effective when used with an FC| This is consistent with other studies, such as Kang and Kim
[86], who found the effectiveness of FC and BL in a public healthcare course. Cox [87]
examined the differences between high-school teacher training in ten Arizona schools and
the actual uses of a BL/FC environment after the training and found that hands-on use was

required to be effective. Purba [88] also used a BL/FC environment and the Edmodo LMS in
the author's 32-student study and determined that the LMS was an effective tool for online,
home-based student learning.

6. Conclusion

rThe authors aimed to validate the effectiveness and usefulness of an online flipped
classroom model in enhancing student-teacher academic achievement (AA) scores and
problem-solving skills (PSS). Valuable expert input was incorporated into the Flipped
PARSER Model's design, which included online and on-site activities before, during, and

after classes. The instructors' role encompassed content selection, media and material design
and development, learning activities and tools, lesson delivery, and evaluation. The study

found that the Flipped PARSER Model was highly satisfactory for student-teachers, with
positive AA scores and PSS outcomes.]

7. Limitations and Suggestions
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[First, the study was limited because the sample was from a single Thai private university
in Thailand's deep south. This area is highly rural and faces significant challenges due to
decades of civil strife. These conditions have combined to make ICT infrastructure
challenging to obtain and costly. Other studies in a more urban and peaceful environment
might find higher AA and PSS scores when FC and blended learning are used.

Second, the study should have considered the long-term effects of using the Flipped
PARSER Model on student-teacher academic performance and problem-solving skills.
Future research could focus on tracking students' progress over a more extended period to
determine the sustainability of the observed improvements.

Third, the study did not consider the effects of other variables, such as the socio-
economic background of students and the academic qualifications of teachers, on the
outcomes of the Flipped PARSER Model. Future research could examine these variables'
impact on the model's effectiveness.

Finally, the study should have provided a comparison group that received traditional
teaching methods. Future research could include a comparison group to determine the
effectiveness of the Flipped PARSER Model in comparison to traditional teaching methods.
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