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 This study aimed to examine the impact of the project-based flipped classroom 
(PjBFC) model on online learning with synchronous and asynchronous strategies 
on student’s critical thinking skills. The media used are Zoom meetings and 
WhatsApp. The research design was quasi-experimental research. The research 
subjects were students of the Geography Education Study Program taking Metode 
Penelitian Pendidikan Geografi (MPPG or Geography Education Research 
Methods) course at one of the universities in Indonesia. The sample was selected 
using a simple random sampling technique to 30 students divided to 2 groups, 
experimental group class A and the control group class B. The data collected from 
the post-test results dan data analyzed using t-test. Normality test and homogeneity 
test are carried before data analysis. The results showed that the PjBFC model in 
online learning with synchronous and asynchronous strategies had a significant 
effect to develop student’s critical thinking skills. The PjBFC learning model is a 
superior learning approach for developing critical thinking skills both theoretically 
and practically. This study suggests that all relevant lecturers use PjBFC more 
widely in conducting lectures. Further research is recommended to apply the 
PjBFC model with different variables to test the generalizability and reliability of 
the PjBFC model. 

Keywords: critical thinking skill, project based flipped classroom, critical thinking, 
teaching, flipped classroom 

http://www.e-iji.net/
https://doi.org/10.29333/iji.2022.15346a
mailto:ika.listiqowati.2007219@students.um.ac.id
mailto:budijanto.fis@um.ac.id
mailto:sumarmi.fis@um.ac.id
mailto:nyoman.ruja.fis@um.ac.id


854                         The Impact of Project-Based Flipped Classroom (PjBFC) on … 

 

International Journal of Instruction, July 2022 ● Vol.15, No.3 

INTRODUCTION 

In the 21st Century, all aspects of life are influenced by technology, information, and the 
internet Sari et al. (2021). Currently factories are more likely to use technology than 
human labor. Therefore, the person operating the technological equipment must be 
efficient. In order to ensure that technology equipment operators become efficient and 
skilled, the focus of training on equipping themselves with technology skills is required. 
According to Ramadhani and Fitri. (2020) technology is an important part of the 
learning process. 21st Century students must have various skills, such as critical thinking 
skills, creativity, collaboration, communication, management and Information and 
Communication Technology (ICT) literacy, problem-solving, socio-cultural 
competence, ethical awareness, flexibility, and lifelong learning Van Laar et al. (2019). 
Critical thinking skills are logical and reasonable thinking related to the actions taken. 
Critical thinking skills include reflective thinking, decision-making, explaining, 
assessing perspectives, solving issues, concluding, and understanding oneself and the 
environment Ennis. (2015), Trilling and Fadel. (2009). Professional educators are able 
to develop students' critical thinking skills by applying appropriate learning models 
Silviariza et al. (2020). The learning model that can develop critical thinking skills is the 
Project Based Flipped Classroom (PjBFC) model. 

PjBFC is an integration learning model between the Project Based Learning (PjBL) with 
the flipped classroom (FC). According to Hernaize-Perez et al. (2021), and Paristiowati 
et al. (2017), the strategy of integrating FBjL and FC will benefit students as it will 
increase motivation and encourage students to learn independently. Integrating PjBL 
and FC could compliment the strengths and weaknesses of the two models. PjBL 
requires a significant amount of time for discussion and mentoring, which is covered by 
FC. FC has a weakness, which is student supervision when watching videos. It can be 
overcome by project learning because the stages of research project are visible in the 
video.  Therefore, PjBFC is a better learning model since it combines two advantages. 
Apart from that, Andrini et al. (2019), Mohamed et al. (2019),  Shih and Tsai. (2017), 
and  Deng (2018) mentioned that integration of PjBL and FC model is proven to 
increase motivation, activity, cooperation, knowledge construction and critical thinking 
skills. PjBFC motivates students to participate in online learning. As a result, PjBFC is a 
good fit for students in the twenty-first century who enjoy social media and have 
familiarity with their cellphones Chicca and Shellenbarger. (2018), and Seibert. (2021). 
One of the learning topics that is suitable to be applied to the PjBFC model is a research 
proposal project.  

Developing research proposals can help students improve their critical thinking abilities. 
According to Yuan et al. (2020),  Romadlon and Sarwono (2021), and  Sari et al. 
(2021), research projects can increase activity, investigation, critical thinking skills, 
innovative, and improve learning outcomes. Metode Penelitian Pendidikan Geografi 
(MPPG or Geography Education Research Methods) is a required subject for students of 
the Geography Education Study Program at Tadulako University with the main task to 
develop research proposals. However, the learning process in MPPG courses has not 
been effective to develop critical thinking skills. Some problems found during 
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observation, including: a) students lack in problem-solving skills, b) plagiarism in 
student’s assignment without analyzing and paraphrasing, c) research problems are less 
updated and less creative, d) learning has been moved to online learning during Covid-
19 pandemic. The implementation of online learning suddenly makes lecturers and 
students unprepared and causes many problems, including; limited internet network, 
lack of references, difficulty understanding learning materials, not optimal discussions, 
students lack of focus and difficult to develop critical thinking skills. According to 
Bdair,  (2021), problems found in online learning including: student complaints about 
the experience, trouble maintaining academic integrity, an unstable internet network, 
and students participating in other activities while studying. Therefore, the learning 
quality for MPPG courses must be improved by implementing PjBFC learning 
synchronously and asynchronously to promote critical thinking abilities.  

The PjBFC in MPPG courses, both synchronous and asynchronously, is use to achieve 
success in online learning and solve challenges of the 2I century. The synchronous and 
asynchronous strategy provide significant results for increasing student knowledge and 
attendance Suliman et al. (2022). According to Wannapiroon et al. (2022), Indrastyawati 
et al. (2020), and also Welter-Ward and Carmona. (2008), the synchronous strategy 
significantly increases digital competence, is effective for discussion, problem solving, 
and developing critical thinking skills, and maximum results requires additional time. 
Furthermore, the synchronous technique has difficulties, such as the fact that the internet 
network is not evenly distributed and it is hard to schedule a face-to-face meeting. 
According to Rofiah et al. (2022), the synchronous strategy has limitations, including 
students' difficulty in understanding learning materials, lecturers' lack of experience in 
online teaching, and unstable internet connections. Thus, the synchronous technique 
must be supported by an asynchronous strategy, because students learn autonomously 
when given a flexible time and place, allowing students to think more deeply and 
comprehensively. According to Hayati et al. (2019), and Afify, (2019) asynchronous 
strategies can predict behavior, engagement, increase motivation, develop critical 
thinking skills in online learning. Therefore, written statements in asynchronous online 
discussions are effective for developing critical thinking skills. However, the 
asynchronous technique has limitations, including a lack of engagement and the 
possibility of errors or variations in interpretation, thus it must be complemented by a 
synchronous strategy. The synchronous strategy encourages more interaction, 
communication, and confirmation of student understanding on learning material, so it's 
important to use both synchronous and asynchronous strategies. According to Fahmi, 
(2020), online learning becomes effective if synchronous and asynchronous strategies 
are integrated. 

The synchronous and asynchronous strategies are relevant to the PjBFC model because 
it can be implemented online when integrated with technology and information. 
Supporting the PjBFC model's success in online learning, it must be integrated with both 
synchronous and asynchronous strategies. The integration of synchronous and 
asynchronous strategies in implementing online PjBFC learning model focusses on the 
student and promotes critical thinking development (Zarouk, M.Y et al.,  2019;  Zarouk, 
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M.Y et al. 2020; Sasson et al., 2018; and Ruslan et al., 2021). The implementation of 
the PjBFC learning model uses the Zoom for the synchronous strategy and the 
WhatsApp for the asynchronous strategy. Based on Putra, (2020), Zoom meetings and 
WhatsApp are flexible for lecturers and students, since they do not have to be in the 
same room. Zoom is a video conferencing application that can be used on a laptop or 
smartphone. This application can be used for recording, chatting Haqien and Rahman. 
(2020), discussing, displaying PowerPoints and videos According to Dharma et al. 
(2017) Zoom, is its capability to make the participants are able to interact written and 
orally and to share presentation screen through sharing display feature. WhatsApp is a 
social media application for communicating using text, voice and video (Pakpahan and 
Fitriani, 2020). The advantages of WhatsApp are that it is simple, secure, and easy to 
use. Therefore, this study aimed to examine the impact of PjBFC on online MPPG 
learning with synchronous and asynchronous strategies to develop critical thinking 
skills. The effectiveness of the PjBFC model can be determined after the impact is 
established, and it can be utilized in online learning to develop critical thinking skills.  

Literature Review 

Project-based Flipped Classroom 

PjBFC is a learning integration of project-based learning (PjBL) and flipped classroom 
(FC) supported by video. According to Béres and Kis. (2018), and Shih and Tsai. 
(2017) integrating PjBL and FC can develop critical thinking skills, increase motivation 
and effectiveness of learning outcomes. Project-based learning refers to learning that 
begins with a specific problem. According to Sasson et al. (2018), Wu and Wu. (2020), 
and Barak and Yuan. (2021), PjBL promotes active learning, problem solving, and the 
development of critical thinking abilities. However, PjBL held online requires strategies 
and other media to be successful. Therefore, PjBL is integrated with FC to create a great 
learning model, so the integration of PjBL and FC becomes PjBFC. This PjBFC can 
overcome the weaknesses of PjBL through FC. PjBL has weaknesses including; 1) PjBL 
requires a lot of time to discuss, solve problems, and provide guidance from lecturers. 
This weakness is overcome by reversing the class, by reversing the class can deliver 
material asynchronously using video media. This can provide more time for discussion, 
troubleshooting, and guidance during synchronization. 2) PjBL is usually done in 
groups, this causes students to be less responsible in completing projects. This weakness 
is overcome by giving projects to students individually, so that each student can be 
responsible for his own project. Meanwhile, the weakness of FC is that it is difficult to 
control students to watch videos. However, this can be overcome with projects that 
require students to see the stages of the project on video. 

The PjBFC model is designed to support online learning with synchronous and 
asynchronous strategies to study independently, increase student interaction and produce 
quality projects to develop critical thinking skills. The PjBFC model is an innovative 
learning model that integrates information and technology and is suitable for online 
learning. The advantages of PjBFC include the ability for students to produce high-
quality projects, develop critical thinking abilities, study independently, solve problems, 
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improve literacy skills, and boost engagement. This learning model also practical, 
effective, efficient, and enjoyable. The steps in PjBFC learning model showed in the 
following Table 1. 

Table 1  
Stages of project-based flipped classroom (PjBFC) learning 
No Syntax Activity 

1 Pre-class Students watch learning videos 

2 In-class Lecturer confirms student understanding, students discuss, apply 
and analyze material Students listen to learning videos 

3 Setting project theme 
and goals 

Students set the theme of the project to solve the problem 

4 Planning project 
completion 

Students set the theme of the project to solve the problem 
Student; reading references, researching, collecting data, 
observing, interviewing, and writing. Lecturer monitors student 
progress 

5 Completing projects Students’ sketch, analyze, calculate. Lecturer monitors student 
progress 

6 Project reporting and 
presentation 

Students submit projects and presentations 

Source : Sumarmi. (2012), and Bergmann J. (2012)  

Critical Thinking Skill 

Critical Thinking skill is an important basic skill in finding the source of the problem 
and the right solution Supena et al., (2021). Critical thinking skills are high-level 
thinking skills that not only understand knowledge but also transform knowledge, 
reflective thinking and scientific activities including; asking questions, examining, 
making statements, analyzing, testing, exploring and making decisions Suryanti and 
Nurhuda. (2021), Sutiani et al. (2021), and Suhirman et al. (2021). 

Critical thinking abilities are applicable to all aspects of learning because it expands the 
learning experiences. Critical thinking are used to formulate goals, think rationally, 
analyze, and make decisions Li and Ren. (2020). Therefore, students must apply 
scientific approaches and facts in solving problems. Indicators of critical thinking skills 
follow the indicators from Ennis, (2015) showed in the following Table 2: 

Table 2 
Critical thinking indicators 
No Critical Thinking Skill Indicators 

1 Formulating the problem Formulate problems and provide answers 

2 Giving arguments Provide arguments followed by suggestions 

3 Making deduction Provide explanations from the general to the specific 

4 Proceeding induction Make conclusions about the problem 

5 Evaluation  Evaluate based on facts 

6 Applying the concept Determine alternative solutions for problem-solving 

Source: Ennis, (2015), and Silviariza et al. (2021) 
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Critical thinking skills can be developed using PjBFC learning. The development of 
critical thinking skills in each syntax showed in the following Table 3 

Table 3 
Development of critical thinking skills through PjBFC 
No Syntax PjBFC Strategy Indicator of Critical Thinking 

Skill 

1 Pre-class Learn to be 

independent 

Formulating the problem 

2 In-class discussion Formulating the problem 
Giving arguments 

3 Setting project theme and 
goals 

Independent study 
and discussion 

Giving arguments 
Making deduction 
Proceeding induction 

4 Planning project completion Independent study 
and discussion 

Proceeding induction 
Evaluation 
Applying the concept 

5 Completing projects Independent study 
and discussion 

Proceeding induction 
Evaluation 
Applying the concept 

6 Project Reporting and 
presentation 

Presentation Applying the concept 

METHOD  

Research Design 

The research design was quasi-experimental by comparing two different treatments to 
the experimental group using the PjBFC model and the control group using PjBL model. 
This study used randomized pre-test and post-test control group design. The 
experimental group and the control group have the same characteristics showed in the 
average score of previous semesters. Both groups were given the same pretest and post-
test. The significant difference between the two groups shows in the effect of given 
treatment Sukmadinata. (2010). 

Research Subject 

The research subjects were students of the Geography Education Study Program that 
taking MPPG at one of the universities in Indonesia. The students were grouped into 
three groups, namely group A, group B and group C with 30 students in each group. The 
experimental group and the control group were selected using simple random sampling. 
Obtained group A as the experimental group and group B as the control group. The 
research was carried out for two months in the second semester of the 2020/2021 
academic year, starting from October 28 to December 16, 2020. The topic discussed is 
preparing research proposals. The research variables divided into two variables: 1) 
independent variables are the PjBFC model in the experimental group and the PjBL 
model in the control group, and 2) the dependent variable is critical thinking skill. The 
learning time using synchronous and asynchronous were divided into 100 synchronous 
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minutes following the study program's learning schedule, and 100 minutes for 
asynchronous with flexible schedule.  

Instrument and Procedure 

Critical thinking skill is measured using indicator adapted from Ennis. (2015) in 10 
essay questions. The test instrument is shown in the following Table 4. 

Table 4 
Test instrument for critical thinking skills 
No Indicator Critical Thinking Skill Topic Items 

1 Formulating the Problem Research theme and background 1 and 2 

2 Giving Arguments Research Theory Study 3, 4, and 5 

3 Making Deduction Techniques of data collection and 
measurement of research data 

6 and 7 

4 Proceeding Induction Population and research sample 8 

5 Evaluation  Research data analysis 9 

6 Applying the concept Research design 10 

Research validity is needed before the research instrument tested. The validity test is 
tested to 20 students. The results of validity test are shown in the following Table 5. 

Table 5 
The results of validity test 

Item Questions  rxy rtable Note 

Question 1 Explain the research theme and the background 
for choosing the theme 

0.580 0.444 Valid 

Question 2 Explain the research background 0.771 0.444 Valid 

Question 3 Explain the urgency of your research 0.737 0.444 Valid 

Question 4 Explain the relationship between problem solving 
and the theory you are using 

0.696 0.444 Valid 

Question 5 Explain the relationship between your research 
and previous research 

0.621 0.444 Valid 

Question 6 Explain your data collection technique 0.474 0.444 Valid 

Question 7 Explain your data collection technique 0.560 0.444 Valid 

Question 8 Explain how do you select the population, 
sample, and sample collecting procedure or 
describe the unit of analysis and key informants 
(for qualitative research) 

0.708 0.444 Valid 

Question 9 Explain data analysis procedures and draw 
conclusions 

0.663 0.444 Valid 

Question 10 Explain your research design in short 0.542 0.444 Valid 

Table 5 shows the questions tested in this study. The instrument validity was measured 
with a significance of 5% (α) 0.444 using a two-way test.  

The reliability test is carried out after the validity test. The reliability test is used 

Cronbach's alpha with a value of 0.820 and was declared reliable. 
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Moreover, validity control was also carried out to control the external factors. Validity 
control includes: 1) determining research subjects to the experimental and control group 
based on the pre-test results with the closest/almost same score, 2) The same lecturer 
was assigned to conduct lectures for the experimental and control groups, 3) student has 
not receive information about the study’s topics and schedules. 

Data analysis 

The formula for calculating the post-test results from the PjBFC learning model and the 
conventional PjBL model was adapted from (Purwanto, 2010) :  

n x n max    

Description:  n      : Pre-test/Post-test score 
  ∑B   : correct answers obtained by students 
  smi   : Ideal maximum score 
  n max  : Maximum score 100 

Then determine the critical thinking skills level according to Arikunto, (2001), Silviariza 
et al. (2021) seen in the following table 6. 

Table 6 
Qualifications for critical thinking skill level 
Qualifications Score Qualification 

A 80 – 100 Highly Critical 

B 66 -80 Critical 

C 56 – 65 Quite Critical 

D 41 -55 Less Critical 

E 0 -40 Not Critical 

Source : Arikunto, (2001), and  silviariza et al. (2021) 

Hypothesis testing was conducted using t-test to compare between pre-test and post-test 
scores at the 0.05 significance level. Prior to hypothesis testing, prerequisite tests were 
performed with Kolmogorov-Smirnov and Levene test, and it was found that the data 
were normally distributed. 

FINDINGS 

Critical thinking skills score are obtained from activities during the treatment process. 
The results of the study are as follows: 

Critical thinking skills experiment group and control group 

The score from the pre-test and post-test research in the experimental group are 
presented in the frequency distribution table for critical thinking skills. The data results 
are shown in Table 7. 
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Table 7 
Frequency distribution of pre-test and post-test results of experimental group and control 
group 
Qualification Experimental Group Control Group 

Frequency of 
Pre-test Results 

Frequency of Post-
test Results 

Frequency of 
Pre-test 

Results 

Frequency of 
Pre-test 

Results 

Highly critical 0 9 0 0 

Critical 11 19 12 17 

Quite Critical 14 2 16 12 

Less critical 5 0 2 1 

Not critical 0 0 0 0 

Table 7 shows that post-test result in experimental group has the highest score in Highly 
Critical category with 9 students, and post-test result in experimental group with 17 
students.  

Hypothesis testing  

Normality test and homogeneity can be seen in the following Table 8 and 9. 

Table 8 
Tests of normality in pre-test and post-test  
 Groups Kolmogorov-Smirnov Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

Learning 
Outcomes 

Pre-test Control Group .181 30 .013 .933 30 .058 

Post-test Control Group .109 30 .200* .941 30 .100 

Pre-test Experimental Group .120 30 .200* .944 30 .114 

Post-test Experimental Group .109 30 .200* .941 30 .100 

a. Lilliefors Significance Correction 
*. This is a lower bound of the true significance. 

Table 8 shows that the pretest and post-test results of experimental and control group is 
normally distributed with significance of Shapiro Wilk > 0,05. The homogeneous test 
was conducted. The results of the homogeneous test can be seen in the following Table 
9. 

Table 9 
Test of homogeneity variance in the control and experiment group post-test 
  Levene Statistic df1 df2 Sig. 

Learning 
Outcomes 

Based on Mean 1.447 1 58 .234 

Based on Median .932 1 58 .338 

Base on Median and with adjusted df .932 1 52.445 .339 

Based on trimmed mean 1.508 1 58 .224 
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Table 9 shows that the significance of mean value is 0.234 > 0.05. Therefore, the post-
test variance in the control group and the experimental group was homogeneous. 

Also, significant differences can be seen in the difference in the post-test mean values of 
the control group and the experimental group, as shown in the following Table 10. 

Table 10 
Group statistics of post-test mean values for control and experiment class 
 Groups N Mean Std. 

Deviation 
Std. 
Error Mean 

Learning 
Outcomes 

Post-test Control Group 30 77.73 4.955 .905 

Post-test Experimental Group 30 83.93 6.136 1.120 

The post-test mean value of the experimental group is 83.93, higher than the control 
group is 77.73. There is a significant difference in the learning mean values of the 
experimental class and the control class. It is indicated that the PjBFC model has a 
higher critical level development than the PjBL model.  

Furthermore, the independent sample t-test was carried out as shown in the following 
Table 11. 

Table 11 
Independent samples test results of critical thinking skills 
 Levene's 

Test for 

Equality 

of 

Variances 

t-test for Equality of Means 

F Sig. t df Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Learning 

Outcomes 

Equal 

Variances 

1.447 .234 -4.306 58 .000 -6.200 1.440 -9.082 3.318 

Equal 

Variances 

not 

Assumed 

  -4.306 55.535 .000 -6.200 1.440 -9.085 3.315 

Based on the independent sample t-test, a significance of 0.000 <0.05 was obtained for 
the (2-tailed) significance. The result found a significant different in mean value of 
experimental group and control group. It is interpreted that there are significant different 
of critical thinking development in experimental group and control group. 

DISCUSSION 

Implementing online PjBFC model with synchronous and asynchronous strategies has a 
significant effect on critical thinking skills. The result showed that the mean value of 
post-test in of the experimental group was 83.93 higher than the control group of 77.73. 
According to Bdair, (2021),  Osborne et al. (2018), and Aliman et al. (2019) online 
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media, supported by a combination of synchronous and asynchronous strategies, 
effectively develop critical thinking skills and student collaboration. s 

The observation results of PjBFC implementation in each syntax showed that: 1) in pre-
class syntax, the implementation could increase motivation, student independence, and 
preparing for synchronous classes. 2) In during-class syntax, while implemented 
synchronously, students become active in asking questions and are motivated to explore 
their knowledge more deeply. 3) In syntax Setting, students designed project themes and 
goals, independent study and discussion. Students also grew their sensitivity to problems 
in the surrounding environment, and were able to formulate problem solving goals, think 
rationally for problem solving, give arguments, and make conclusions on the problem 
discussed. 4) In planning project completion syntax, students were independently start 
completing their projects but remain under the lecturer guidance. At this stage, students 
conducted discussions, evaluation, applied concepts and theories, and conducted 
analysis to make hypothesis. 5) In completing projects syntax, students carried out 
projects writing, calculation and analysis, while the lecturer monitored student progress 
and continues to provide guidance. At the end, students will develop responsibility, able 
to evaluate based on facts, concepts and theories and apply concepts to determine 
alternative problem solving. 6) In project reporting and presentation syntax, students 
submit research proposal projects and present the results. In this stage, students are 
trained for discipline, responsibility, and communication. Therefore, based on these 
observations, the PjBFC model in the MPPG course can develop critical thinking.  

The experimental class is compared to the control class using the PjBFC model that was 
created by integrating PjBL and FC and including both synchronous and asynchronous 
strategies, while the control class uses the PjBL model with the synchronous strategy. 
The observation found that implementing PjBFC in MPPG courses will require 
significant discussion and guidance. However, it is not a problem because PjBFC is a is 
a project-based learning model that is implemented in reverse. The advantage of flipping 
classes is that students can study asynchronously before classroom meeting 
synchronously. Students confirm understanding and ask questions within a synchronous 
process, which allows for additional time for discussion and guidance during the 
synchronous process. The lecturer's strategy to get all students to view the video is to 
create project assignments that include video tutorials, so that students cannot complete 
projects without seeing the video. The strategy to increase responsibility are assigning 
project assignments as individual tasks.  

The PjBL model requires a lot of discussion and guidance time in the control class, but 
there is a lack of discussion and guidance time during synchronous because time is spent 
up explaining the subject. There are no pre-class stages and no use of video media in the 
control class, which means that students have no preparation to the synchronous session. 
This results in the control class lacking information and digital literacy abilities, as well 
as a lack of a motivation to explore deeper knowledge. Therefore, critical thinking 
development and the project of compiling research proposals are lower in the control 
class than in the experimental class.  
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Integrating the PjBL model with FC into PjBFC is effective in improving learning 
achievement and developing critical thinking than the conventional PjBL model 
Paristiowati et al., (2017). The application of the PjBFC model in online MPPG courses 
using synchronous and asynchronous strategies has resulted in improving the quality of 
online learning, developing critical thinking and completing research proposal projects 
on time with maximum results. The data analysis results indicated that the PjBFC model 
is better at developing critical thinking than the PjBL model. Therefore, the findings of 
this study can be used as a reference for teachers and lecturers that the PjBFC model 
with synchronous and asynchronous strategies can develop critical thinking. 

CONCLUSION 

According to the result of the study, the PjBFC model is effective at developing critical 
thinking abilities in online MPPG courses. Also, the PjBFC model is an alternative 
learning model that can build critical thinking to face the 21st century challenge. It is 
recommended to the policy makers to upgrade the communication network facilities 
throughout the country Republic of Indonesia in order to facilitate the implementation of 
online learning. This research is limited to the MPPG course, so further research is 
recommended to apply the PjBFC model with different variables to test the 
generalizability and reliability of the PjBFC model.   

ACKNOWLEDGEMENTS  

The research was supported by the Ministry of Education, Culture, Research, and 
Technology. Thank you for the Indonesian Education Scholarship by the Ministry of 
Education, Education Financing Service Center (Center for Education Financing 
Services or Puslapdik) and Education Fund Management Organization Education Fund 
or LPDP) for supporting the research and this study. 

REFERENCES 

Afify, M. K. (2019). The Influence of Group Size in the Asynchronous Online 
Discussions on the Development of Critical Thinking Skills, and on Improving Students’ 
Performance in Online Discussion Forum. International Journal of Emerging 
Technologies in Learning, 14(5), 132–152. https://doi.org/10.3991/ijet.v14i05.9351 

Andrini, V. S., Pratama, H., and Maduretno, T. W. (2019). The Effect of Flipped 
Classroom and Project Based Learning Model on Student’s Critical Thinking Ability. 
Journal of Physics: Conference Series, 1171(1). 
https://doi.org/https://doi.org/10.1088/1742-6596/1171/1/012010 

Arikunto, S. (2001). Dasar-dasar Evaluasi Pendidikan. Bumi Aksara. 

Barak, M., and Yuan, S. (2021). A Cultural Perspective to Project-Based Learning and 
the Cultivation of Innovative Thinking. Thinking Skills and Creativity, 39, 1–10. 
https://doi.org/https://doi.org/10.1016/j.tsc.2020.100766 

Bdair, I. A. (2021). Nursing Students’ and Faculty Members’ Perspectives About Online 
Learning During Covid-19 Pandemic: a Qualitative Study. Teaching and Learning in 



 Listiqowati, Budijanto, Sumarmi & Ruja     865 

International Journal of Instruction, July 2022 ● Vol.15, No.3 

Nursing. https://doi.org/https://doi.org/10.1016/j.teln.2021.02.008 This 

Béres, I., and Kis, M. (2018). Flipped Classroom Method Combined with Project Based 
Group Work. Advances in Intelligent Systems and Computing, 715(January), 553–562. 
https://doi.org/10.1007/978-3-319-73210-7_65 

Chicca, J., and Shellenbarger, T. (2018). Connecting with Generation Z: Approaches in 
Nursing Education. Teach. and Learni . in Nursing, 13(3), 180–184. 
https://doi.org/https://doi.org/10.1016/j.teln.2018.03.008 

Deng, L. (2018). The Project-Based Flipped Learning Model in Business English 
Translation Course: Learning, Teaching and Assessment. English Language Teaching, 
11(9), 118. https://doi.org/10.5539/elt.v11n9p118 

Dharma, H. R. C., Asmarani, D., and Dewi, U. . (2017). Basic Japanese Grammar and 
Conversation e-learning through Skype and Zoom Online Application. Procedia 
Computer Science, 116, 267–273. https://doi.org/10.1016/j.procs.2017.10.055 

Ennis, R. H. (2015). The Nature of Critical Thinking: Outlines of General Critical 
Thinking Disposition and Abilities. Sixth International Conference on Thinking at MIT, 
2013, 1–8. http://criticalthinking.net/wp-content/uploads/2018/01/The-Nature-of-
Critical-Thinking.pdf 

Fahmi, M. H. (2020). Komunikasi Synchronous dan Asynchronous dalam E-Learning 
pada Masa Pandemic Covid-19. Jurnal Nomosleca, 6(April), 68–76. 

Haqien, D., and Rahman, A. A. (2020). Pemanfaatan Zoom Meeting untuk Proses 
Pembelajaran pada Masa Pandemi Covid-19. Susunan Artikel Pendidikan. SAP, 5(1), 
51–56. https://doi.org/http://dx.doi.org/10.30998/sap.v5i1.6511 

Hayati, H., Chanaa, A., Idrissi, M. K., and Bennani, S. (2019). Doc2Vec and Naïve 
Bayes: Learners’ Cognitive Presence Assessment Through Asynchronous Online 
Discussion TQ Transcripts. International Journal of Emerging Technologies in 
Learning, 14(8), 70–81. https://doi.org/10.3991/ijet.v14i08.9964 

Li, J., and Ren, Y. (2020). The Cultivation of Critical Thinking Ability in Academic 
Reading Based on Questionnaires and Interviews. International Journal of Emerging 
Technologies in Learning, 15(22), 104–120. 
https://doi.org/https://doi.org/10.3991/ijet.v15i22.18197 

Mohamed, H., Saidalvi, A., and Tashiron, N. A. (2019). Project Based Learning in 
Flipped Classroom Based on Student’s Cognitive Style. International Journal of Recent 
Technology and Engineering, 7(6 Special Issue 5), 696–700. 

Osborne, D. M., Byrne, J. H., Massey, D. L., and Johnston, A. N. B. (2018). Use of 
Online Asynchronous Discussion Boards to Engage Students, Enhance Critical 
Thinking, and Foster Staff-Student/Student-Student Collaboration: A Mixed Method 
Study. Nurse Education Today, 70(August), 40–46. 
https://doi.org/https://doi.org/10.1016/j.nedt.2018.08.014 



866                         The Impact of Project-Based Flipped Classroom (PjBFC) on … 

 

International Journal of Instruction, July 2022 ● Vol.15, No.3 

Pakpahan, R., and Fitriani, Y. (2020). JISAMAR (Journal of Information System, 
Applied, Management, Accounting and Researh). J. of Inf System, Appl, Manag, Acc. 
Research. JISMAR, 4(2), 30–36. 

Paristiowati, M., Erdawati, and Nurtanti, A. (2017). The Effect of Flipped Classroom-
Project Based Learning Model and Learning Independence Toward Students’ 
Achievement in Chemical Bonding: Case Study in SMA Santa Ursula Jakarta. ACM 
Inter. Conf. Proc. Series, November 2017, 22–25. 
https://doi.org/https://doi.org/10.1145/3160908.3160915 

Purwanto, P. (2010). Evaluasi Hasil Belajar. Pustaka Pelajar. 

Putra, N. P. (2020). Solusi Pembelajaran Jarak Jauh Menggunakan Aplikasi Zoom dan 
Whatsapp Groupdi Era New Normal pada Warga Belajar Paket C di Pusat Kegiatan 
Belajar Masyarakat (PKBM) Bina Insani. J. Pendi. Ilmu Penge. Sos. Ind. JISPINDO, 
7(2), 162–176. 

Ramadhani, R., and Fitri, Y. (2020). A Project-Based Learning Into Flipped Classroom 
For ePUB3 Electronic Mathematics Learning Module (eMLM)-Based on Course Design 
and Implementation. Universal Journal of Educational Research, 8(7), 3119–3135. 
https://doi.org/DOI: 10.13189/ujer.2020.080740 

Rofiah, N. L., Sha’ar, M. Y. M. ., and Waluyo, B. (2022). Digital Divide and Factors 
Affecting English Synchronous Learning during Covid-19 in Thailand. International 
Journal of Instraction, 15(1), 633–652. 

Romadlon, R. W., and Sarwono, Y. Y. (2021). Effect of Learning Project Model-Based 
Learning on GIS Spatial Thinking Skills Students Effect of Learning Project Model-
Based Learning on GIS Spatial Thinking Skills Students. IOP Conf. Ser.: Earth 
Environ., 683(012045), 1–9. https://doi.org/https://doi.org/10.1088/1755-
1315/683/1/012045 

Ruslan, M. S. H., Bilad, M. ., Noh, M. H., and Sufian, S. (2021). Integrated Project-
Based Learning (IPBL) Implementation For First Year Chemical Engineering Student: 
DIY Hydraulic Jack Project. Education for Chemical Engineers, Volume 35(April 
2021), Pages 54-62. https://doi.org/https://doi.org/10.1016/j.ece.2020.12.002 

Sari, Y. I., Sumarmi, S., Utomo, D. H., and Astina, I. K. (2021). The Effect of Problem 
Based Learning on Problem Solving and Scientific Writing Skills. International Journal 
of Instruction, 14(2), 11–26. 

Sasson, I., Yehuda, I., and Malkinson, N. (2018). Fostering the Skills of Critical 
Thinking and Question-Posing in a Project-Based Learning Environment. Thinking 
Skills and Creativity, 29, 203–212. 
https://doi.org/https://doi.org/10.1016/j.tsc.2018.08.001 

Shih, W. L., and Tsai, C. Y. (2017). Students’ Perception of a Flipped Classroom 
Approach to Facilitating Online Project-Based Learning in Marketing Research 
Courses. Australasian Journal of Educational Technology, 33(5), 32–49. 



 Listiqowati, Budijanto, Sumarmi & Ruja     867 

International Journal of Instruction, July 2022 ● Vol.15, No.3 

https://doi.org/10.14742/ajet.2884 

Silviariza, W. Y., Sumarmi, S., and Handoyo, B. (2020). Using of Spatial Problem 
Based Learning (SPBL) Model in Geography Education for Developing Critical 
Thinking Skills. Journal for the Education of Gifted Young Scientists, 8(3), 1045–1060. 
https://doi.org/https://doi.org/10.17478/jegys.737219 

Silviariza, W. Y., Sumarmi, S., and Handoyo, B. (2021). Improving Critical Thinking 
Skills of Geography Students with Spatial- Problem Based Learning ( SPBL ). 
International Journal of Instruction, 14(3), 133–152. 
https://doi.org/https://doi.org/10.29333/iji.2021.1438a 

Sukmadinata, N. S. (2010). Metode Penelitian Pendidikan. PT Remaja Rosdakarya. 

Suliman, M., Ta’an, W., Abdalrhim, A., Tawalbeh, L., and Aljezawi, M. (2022). The 
Impact of Online Synchronous Versus Asynchronous Classes on Nursing Students’ 
Knowledge and Ability to Make Legal and Ethical Decisions. Nurse Education Today, 
109(February 2022), 105245. https://doi.org/https://doi.org/10.1016/j.nedt.2021.105245 

Sumarmi, S. (2012). Model-Model Pembelajaran Geografi. Aditya Media Publising. 

Supena, I., Darmuki, A., and Hariyadi, A. (2021). The Influence of 4C (Constructive, 
Critical, Creativity, Collaborative) Learning Model on Students’ Learning Outcomes. 
International Journal of Instruction, 14(3), 873–892. 
https://doi.org/https://doi.org/10.29333/iji.2021.14351a 

Suryanti, N., and Nurhuda, N. (2021). The Effect of Problem-Based Learning with an 
Analytical Rubric on the Development of Students’ Critical Thinking Skills. 
International Journal of Instruction, 14(2), 665–684. 
https://doi.org/https://dop.org/10.29333/iji.2021.14237a 

Trilling, B., and Fadel, C. (2009). 21st Century Skills : Learning for Life in Our Times 
(Vol. 2, Issue 1). Jossey-Bass. 

Van Laar, E., Van Deursen, A. J. A. M., Van Dijk, J. A. G. M., and De Haan, J. (2019). 
Determinants of 21st-Century Digital skills: A Large-Scale Survey Among Working 
Professionals. Computers in Human Behavior, 100(June), 93–104. 
https://doi.org/https://doi.org/10.1016/j.chb.2019.06.017 

Wu, T. T., and Wu, Y. T. (2020). Applying project-based learning and SCAMPER 
teaching strategies in engineering education to explore the influence of creativity on 
cognition, personal motivation, and personality traits. Thinking Skills and Creativity, 
35(January), 100631. https://doi.org/https://doi.org/10.1016/j.tsc.2020.100631 

Yuan, R., Yang, M., and Stapleton, P. (2020). Enhancing Undergraduates’ Critical 
Thinking Through Research Engagement: A Practitioner Research Approach. Thinking 
Skills and Creativity, 38(September), 100737. 
https://doi.org/https://doi.org/10.1016/j.tsc.2020.100737 

Zarouk, M. Y, Gonçalves, M. J. A., Chorão, M. G. A. B. B., Ribeiro, S. P. M., Silva, C., 



868                         The Impact of Project-Based Flipped Classroom (PjBFC) on … 

 

International Journal of Instruction, July 2022 ● Vol.15, No.3 

and Peres, P. (2019). Flipping Project-Based Learning for Entrepreneurship Education. 
ICERI2019 Proceedings, 1(November), 394–404. 
https://doi.org/https://doi.org/10.21125/iceri.2019.0135 

Zarouk, Mohamed Yassine, Olivera, E., and Khaldi, M. (2020). The Impact of Flipped 
Project-Based Learning on Self-Regulation in Higher Education. Int. j. Emerg. Technol. 
Learn. IJET, 15(17), 127–147. https://doi.org/https://doi.org/10.3991/ijet.v15i17.14135 

 


