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Abstract: The 21st century learning paradigm emphasizes students' ability to think 
critically, be able to connect knowledge with the real world, master information 
technology, communicate and collaborate. This study aims to determine how the flipped 
classroom model affects students' critical thinking and communication skills. The 
research method is a quasi-experimental form of non-equivalent pretest-posttest control 
group design with a simple random sampling technique. The population in this study 
were all students of grade IX of SMP Islam Al-Falah, namely 5 classes, class IX-1, IX-2, 
IX-3, IX-4 and IX-5., the research sample class IX-5 as the control class and IX-3 as the 
experimental class. The data collection technique used the FRISCO indicator critical 
thinking ability essay test and the communication ability assessment observation sheet. 
The data analysis technique used the one-way MANCOVA test with initial critical 
thinking and communication skills as covariates. The results of the hypothesis test 
showed that the value [F (2,51) = 22.777, p <0.001, ηp2 = 0.472]. This means that the 
significance value of p <0.001 which means <0.05, then H0 is rejected and H1 is accepted, 
meaning that there is an influence of the flipped classroom model on students' critical 
thinking and communication skills. The size of the effect size value ηp2 = 0.472, which 
means that there is a large influence of the flipped classroom model on students' critical 
thinking and communication skills. 
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Introduction 
 

The 21st century is known as the century of 
knowledge, where the learning paradigm emphasizes 
the importance of mastering critical thinking skills, 
information technology, communication, and 
collaboration (Dwi 2022; Zubaidah 2018). Students are 
not only required to think critically and solve problems, 
but must also be skilled in using technology. The 
curriculum in Indonesia requires student-centered 
learning with teachers as facilitators, encouraging the 
development of 4C skills: critical thinking, collaboration, 
communication, and creativity. However, in many 
schools, including Al-Falah Junior High School, 
students' critical thinking and communication skills are 

still low. Observations show that students have 
difficulty in presenting arguments, drawing 
conclusions, and are not active in class discussions. 
Questionnaire data revealed that only about 45-51% of 
students demonstrated critical thinking skills, and their 
communication skills were also low, with many not 
confident in discussing or understanding explanations. 
This situation demands a more innovative learning 
model to improve 4C skills. One model that is 
considered effective is the flipped classroom. This model 
requires students to learn independently outside the 
classroom and be actively involved during classroom 
learning (Arnyana 2018; Yulianti & Wulandari 2021; 
Song 2018). 

https://doi.org/10.29303/jppipa.v11i1.9088
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The facts in the field are also proven by the results 
of teacher interviews, stating that teachers experience 
obstacles in learning science, especially Biotechnology 
material, because the material is still abstract and 
complex even though biotechnology material is often 
applied in everyday life and biotechnology learning 
often only focuses on theoretical aspects and provides 
less space for critical discussion. As explained by Harms 
(2002) many students have difficulty in understanding 
abstract biotechnology concepts, and students tend to 
have misconceptions about the biotechnology process 
that slow down the development of their understanding. 

From several problems described, a more 
innovative learning process is needed that can support 
and develop students' critical thinking and 
communication skills in science learning, especially 
biotechnology material. One learning model that is 
believed to be quite supportive and can develop 
students' critical thinking and communication skills is 
the flipped classroom learning model(Sania & Sayono, 
2022; Astawa et.al., 2021; Bergmann & Sams 2021). 

The flipped classroom learning model is an effort to 
provide solutions to problems of critical thinking skills 
and communication skills that can be applied in facing 
21st century education(Nugraheni et al., 2022 & Agustin, 
2019). The results of several studies state that learning 
using the flipped classroom learning model is better than 
conventional models in improving 4C skills and other 
learning achievements(Nouri, 2016; Sigalingging & 
Budiningsih 2022; Putri et.al 2021). The flipped 
classroom-based learning model is one of the learner-
centered learning models to improve learning 
effectiveness(Fianingrum & Nindiasari, 2022). Research 
shows that flipped classroom can improve students' 
critical thinking and communication skills better than 
conventional learning models. By involving students 
directly in the learning process, flipped classroom helps 
them think deeply, understand the material 
independently, and communicate more effectively. 

Thus, the implementation of the flipped classroom 
model is expected to be a solution to improve students' 
critical thinking and communication skills in facing the 
challenges of 21st century education. 
 

Method 
 

The research method is a quasi-experimental form 
of non-equivalent pretest-posttest control group design 
with simple random sampling technique (Sugiyono 
2021). The research was conducted at Al-Falah Islamic 
Junior High School in Jambi City, in the even semester of 
the 2023/2024 school year. This study was conducted to 
examine the effect of the Flipped Classroom learning 
model on critical thinking skills and communication 

skills. The population in this study were all students in 
class IX of Al-Falah Islamic Junior High School, namely 
there were 5 classes, class IX-1, IX-2, IX-3, IX-4 and IX-5. 
The research sample was class IX-5 and IX-3 with a total 
of 56 students, namely 28 students each from class IX-5 
as the experimental class and class IX-3 as the control 
class. 

Students' critical thinking and communication skills 
were measured using test instruments (essays) and 
observation sheets. The instrument measures critical 
thinking skills using indicators proposed byEnnis (2011) 
namely focus, reason, inference, situation, clarity, and 
overview (FRISCO). While the observation sheet of 
communication skills assessment is used to measure 
communication skills with indicators: receiving 
information, assessing information, and communicating 
information properly and effectively (Braun 2021; 
Wachidah 2021). 

Data analysis techniques in this study used 
descriptive statistics and inferential statistics (Arifin 
2011). Descriptive statistics are used to present the 
research data obtained on the critical thinking and 
communication skills of students by conducting pretests 
and posttests in experimental and control classes 
(Arikunto 2016. While inferential statistics are used for 
prerequisite testing of research hypotheses. 

The Mankova test is used to test the hypothesis, the 
MANCOVA (Multivariate Analysis Covariate of 
Variance) used is one-way MANCOVA (Mankova one 
path) because it has one dependent variable and two 
independent variables to test the main effect and 
interaction effect. 

According to Mertler & Vannatta Reinhart (2017), 
the one-way MANCOVA assumption test are the 
dependent variable data is in the form of an interval or 
ratio scale (continuous or scale data), the independent 
variable is in the form of categorical data that divides the 
data into at least two unrelated groups, observation 
independence, there are no significant outliers, the 
residual data is normally distributed, the variance of one 
group with another group is homogeneous, the 
covariate must be linearly related to the dependent 
variable, and there must be homogeneity of regression 
slope. 
 

Result and Discussion 
 
Critical Thinking Ability Data 

The average pretest and posttest scores in the 
experimental and control classes increased. The average 
pretest score in the experimental class was 43.21 and in 
the control class was 43.10, indicating that both classes 
had similar initial abilities with a very small difference 
in average scores, namely 0.11. However, in the posttest, 
the average score of the experimental class increased to 
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81.80, while the control class to 70.60, which showed a 
significant difference in the final ability with an average 
difference of 11.20. This shows that after being treated, 
the increase in the average score from pretest to posttest 
in the experimental class (38.59) is greater than the 
control class (27.50), which indicates the effect of the 
flipped classroom model on improving critical thinking 
skills (see Table 1). 

The categories of students' KBK posttest results in 
the experimental and control classes are listed in Table 2. 
The KBK scores of the experimental class were higher 
than the control class. This shows that the very critical 
category 67.9% dominated the experimental class, while 
the critical category 75% dominated the control class (see 
table). 
 
 
 
 
 
 

Table 1. Pretest and posttest data of students' critical 
thinking skills 
Class Average 

Pretest 
Average 
Posttest 

Difference 

Experiment 43.21 81.80 38.59 
Control 43.10 70.60 27.50 

 
Table 2. Categories of students' KBK posttest results in 
experimental and control classes 
Category Interval N %Experiment

al Class 
N %Control 

Class 

Very Critical 80-100 19 67.90 5 17.90 

Critical 60-79 7 25.00 21 75.00 

Moderately 
Critical 

40-59 2 7.10 
2 

7.10 

Less Critical 20-39 - 0 - 0 

Not Critical 0-19 - 0 - 0 

 
Figure 1 compares the post-test scores on six critical 

thinking ability indicators (FRISCO):Focus, Reason, 
Inference, Situation, Clarity, and Overview, between the 
experimental and control groups. 

 

 
Figure 1. Diagram of percentage (%) of students' posttest score on each KBK indicator 

 
In each indicator, the experimental group 

consistently outperformed the control group: Focus 
(91% vs 78%), Reason (71% vs 60%), Inference (84% vs 
81%), Situation (78% vs 56%), Clarity (78% vs 66%), and 
Overview (89% vs 83%). These results indicate that the 
intervention in the experimental group was more 
effective in improving critical thinking skills. 
 
Communication Skill Data 

The average pretest score in the experimental and 
control classes was the same, namely 46.90, indicating 

equal initial ability. After treatment, the posttest score of 
the experimental class increased to 84.10, while the 
control class reached 71.10, with a final difference of 
13.00. The increase from pretest to posttest was greater 
in the experimental class (37.20) than the control class 
(24.20). The pretest-posttest results of students' 
communication skills are shown in Table 3. 
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Table 3. Pretest and posttest data of communication 
skills 
Class Average 

Pretest 
Average 
Posttest 

Difference  

Experiment 46.90 84.10 37.20 
Control 46.90 71.10 24.20 

 
The categories of the posttest results of students' 

communication skills in the experimental and control 
classes are listed in Table 4. The value of communication 
skills of the experimental class is higher than the control 
class. This shows that the 71.5% Very Good category 
dominated the experimental class, while the 85.8% Good 
category dominated the control class. 
 
Table 4. Categories of posttest results of KKOM students 
in experimental classes and control classes 
Category Interval N %Experimental 

Class 
N %Control 

Class 

Very good 80-100 20 71.50 2 7.10 
Good 60-79 8 28.50 24 85.80 
Good 
enough 

40-59 - 0 2 7.10 

Less Good 20-39 - 0 - 0 
Not good 0-19 - 0 - 0 

 

 
Figure 2. Diagram of percentage (%) of students' posttest 

score on each KBK indicator 

 
In the control class, the indicators of receiving 

information (66.8%), assessing information (72.4%), and 
conveying information (71.3%) showed that the highest 
score was on assessing information and the lowest on 
receiving information. Overall, the experimental group 
showed higher scores on all communication indicators, 
indicating that the intervention in the experimental 
group was more effective. 

Before presenting the results of One-Way 
MANCOVA, basic assumptions such as multivariate 

normality of residuals, homogeneity of variance-
covariance, and linearity between dependent variables 
and covariates should be tested. Once valid, the results 
of the analysis are presented in tables, showing the 
differences between groups taking into account the 
effect of covariates. 
 
Multivariate Normality Test Residual Data Results 

The Kolmogorov-Smirnov test shows the residual 
significance values for Post_KBK [D(56) = 0.058, p = 
0.200] and Post_Communication [D(56) = 0.080, p = 
0.200] are above 0.05, so the assumption of normality is 
met (see Table 5). 
 
Table 5. Results of mulivariate normality test of residual 
data 

 

Kolmogorov-
Smirnova 

Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

Residual for 
Post_KBK 

.058 56 .200* .977 56 .351 

Residual for 
Post_Komunkasi 

.080 56 .200* .982 56 .568 

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

 
Homogeneity of Variance and Covariance Test Results 
(Matrix Covariance) 

Box's M value is 8.185 (p = 0.049) indicating that 
there is homogeneity of variance and covariance (matrix 
covariance), the assumption is met if p> 0.001 (see Table 
6). 
 
Table 6. Results of mulivariate normality test of residual 
data 
Box's Test of Equality of Covariance Matricesa 

Box's M 8.185 
F 2.619 

df1 3 
df2 524880.000 

Sig. .049 

 
The Results of the Linearity Assumption Test between the 
KBK Posttest Data and the Communication Posttest in Both 
Classes 

This test analyzes the scatterplot and uses linear 
regression to ensure a linear relationship between the 
dependent variable and the covariates. Figure 7 shows 
the linearity test results for the KBK and 
Communication posttest variables in both classes, 
illustrating the extent to which the linearity assumption 
was met. The scatter plot shows that there is linearity 
between the KBK posttest score and the communication 
posttest score in both the control and experimental 
classes. 
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Figure 3. Scatter plot graph of linearity test of KBK posttest data and KKOM posttest in both classes 

 
The Results of the Linearity Assumption Test between the 
KBK Pretest Data and the KBK Posttest as Well as the 
Communication Pretest and Communication Posttest in Both 
Classes 

The linearity test between pretest and posttest data 
was conducted to assess whether there was a linear 
relationship between the abilities measured before and 
after the intervention on two variables: Critical Thinking 
Skills and Communication Skills (see Figure 4). 

 

  

  
Figure 4: Scatter Plot Graph of Linearity Test of KBK pretest and posttest data and KKOM pretest and posttest in both classes. 
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The scatter plot shows that there is linearity 
between the KBK pretest score and the KBK posttest 
score in both control and experimental classes. In 
addition, it is also known that there is linearity between 
the pretest score and the communication posttest score 
in both control and experimental classes. 
 

Homogeneity Results of Regression Slope in Each Posttest 
Data 

Table 7 presents the F value and significance value 
(p-value) of the interaction between pretest, posttest, 
and class. 
 

Table 7. Homogeneity results of regression slope in each posttest data (Tests of Between-Subjects Effects) 

Source Dependent Variable 
Type III Sum 

of Squares df 
Mean 

Square F Sig. 

Corrected Model Post_Critical thinking 4482.356a 5 896.471 6.739 .000 
Post_Communication 3220.800b 5 644.160 11.802 .000 

Intercept Post_Critical thinking 65.194 1 65.194 .490 .487 
Post_ Communication 84.514 1 84.514 1.548 .219 

Kelas Post_ Critical thinking 4.766 1 4.766 .036 .851 
Post_ Communication 483.837 1 483.837 8.865 .004 

Pre_KBK Post_ Critical thinking 495.346 1 495.346 3.723 .059 
Post_ Communication 60.369 1 60.369 1.106 .298 

Pre_Komunikasi Post_ Critical thinking 508.500 1 508.500 3.822 .056 
Post_ Communication 71.974 1 71.974 1.319 .256 

Kelas * Pre_KBK * 
Pre_Komunikasi 

Post_KBK 367.696 2 183.848 1.382 .261 
Post_ Communication 102.353 2 51.176 .938 .398 

Error Post_ Critical thinking 6651.626 20 133.033   
Post_ Communication 2728.914 50 54.578   

Total Post_ Critical thinking 336569.000 56    
Post_ Communication 342920.000 56    

Corrected Total Post_ Critical thinking 11133.982 55    
Post_ Communication 5949.714 55    

 
The test results informed that the regression slope 

in both the KBK posttest data [F(2,20) = 1.382, p = 0.261] 
and the communication posttest data [F(2,50) = 0.938, p 
= 0.398] were homogeneous. Assumptions are met if p> 
0.05. 

Based on the results of the assumption tests that 
have been carried out, everything has been fulfilled, so 
that hypothesis testing can be continued using one-way 

MANCOVA. Hypothesis testing results using One-Way 
MANCOVA and calculation of effect size. 
 
Multivariate Test Results 

Multivariate tests assess the combined effects of 
independent variables on multiple dependent variables 
simultaneously. In this study, we tested the effect of 
class (control and experimental) on the posttest results 
of KBK and communication (see Wilks' lambda results). 

 
Table 8. Hypothesis test results of students' critical thinking and communication skills (Multivariate Tests) 

 Value F Hypothesis df Error df Sig. Partial Eta Squared 

Pillai's trace .472 22.777a 2.000 51.000 <.001 .472 
Wilks' lambda .528 22.777a 2.000 51.000 <.001 .472 
Hotelling's trace .893 22.777a 2.000 51.000 <.001 .472 
Roy's largest root .893 22.777a 2.000 51.000 <.001 .472 

Each F tests the multivariate effect of Kelas. These tests are based on the linearly independent pairwise comparisons among the 
estimated marginal means. 
a. Exact statistic 

 
Multivariate test results showed that there was a 

large effect of flipped classroom learning model on 
students' final critical thinking and communication skills 
after controlling for students' initial critical thinking and 
communication skills [F(2,51) = 22.777, p < 0.001, ηp2 = 
0.472]. 
 
 

Univariate Test Results 
Univariate tests were conducted to evaluate the 

effects of independent variables (control class and 
experimental class) on each dependent variable (KBK 
posttest and communication posttest) separately. This 
test provides a more detailed picture of how each 
dependent variable is affected by group. 
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Table 9. Hypothesis test results for each variable (Univariate Tests) 

Dependent Variable Sum of Squares df Mean Square F Sig. 
Partial Eta 
Squared 

Post_KBK Contrast 1761.236 1 1761.236 13.047 .001 .201 
Error 7019.321 52 134.987    

Post_Komunkasi Contrast 2361.274 1 2361.274 43.368 .000 .455 
Error 2831.267 52 54.447    

The F tests the effect of Kelas. This test is based on the linearly independent pairwise comparisons among the estimated marginal means. 

 
The univariate test results show that there is a big 

influence of flipped classroom learning model on 
students' final critical thinking ability after controlling 
students' initial critical thinking ability [F(1,52) = 13.047, 
p = 0.001, ηp2 = 0.201]. In addition, it is also known that 
there is a large effect of flipped classroom learning 
model on students' final communication after 
controlling students' initial communication [F(1,52) = 
43.368, p <.001, ηp2 = 0.455]. 

The findings showed that the flipped classroom 
significantly improved students' critical thinking and 
communication skills, even after controlling for initial 
ability. Multivariate analysis yielded an F(2,51) = 22.777 
value with p < 0.001 and ηp² = 0.472, confirming the 
great impact of the flipped classroom. This model allows 
students to study the material at home, so the class can 
be focused on discussion, collaboration and problem-
solving, which encourages critical thinking and 
communication skills. The high ηp² value indicates the 
flipped classroom is highly effective in improving these 
abilities. 
 
The Effect of Flipped Classroom Model on Students' Critical 
Thinking Skills 

Based on the one-way Mancova hypothesis test, the 
flipped classroom model significantly affected students' 
critical thinking skills, with a large effect size value 
[F(1,52) = 13.047, p=0.001, ηp² = 0.201]. The average 
posttest in the experimental class (80.50) was higher than 
the control class (70.60), indicating a large effect of the 
flipped classroom on critical thinking skills. 

Indicators of critical thinking skills showed that the 
flipped classroom improved students' focus (91% vs 
78%), reasoning (71% vs 60%), inference (84% vs81%), 
situation (78% vs 56%), clarity (78% vs 66%), and 
overview (89% vs 83%) compared to the PBL method. 
This model allows students to study the material at 
home and spend more time on discussion and problem 
solving in class, improving critical thinking skills. 

Based on the characteristics and stages in the flipped 
classroom learning model, it appears that the flipped 
classroom learning model can lead students to develop 
their critical thinking skills in the learning process. The 
learning process becomes learner-centered and teachers 
can optimize their role as facilitators and 
mediators(Inayah et al., 2021; Foldnes, 2016; Ajmal 2021). 
The next learning process is presenting the results of 

group discussions. In line with what Patandean dan 
Indrajit (2021) stated, there are several advantages that 
are the reason why we need to use the flipped classroom 
learning model, including: Increased Interaction and 
Exploration: Flipped classroom provides more time for 
interaction, material clarification, in-depth concept 
exploration, and active learning practices (Lo & Hew 
2017; Maolidah 2017). Learning Process Effectiveness: 
Learning time is optimized for collaboration, skill 
development, presentations, and problem 
solving.Independent Learning at Home: Learners learn 
material at home through videos, websites, or apps, so 
that in class they can receive full assistance from the 
teacher if they experience difficulties. Interactive 
Relationships: Learning engages learners more, 
increasing interaction between educators and learners. 
Time Efficiency: Teachers focus on explaining difficult 
material, making class time more efficient. Teacher 
Creativity: Teachers become more creative in creating 
technology-based learning modules, helping learners' 
understanding. 

These results are consistent with previous research 
that shows flipped classroom is effective in improving 
students' critical thinking skills. This model creates a 
student-centered learning process and increases 
interaction and exploration of the material, which 
ultimately has a positive impact on students' critical 
thinking skills (Cahyono 2017; Cobena& Surjono 2022; 
Lisnawati 2020; Suci et.al., 2021). 

The results of this study are in line with previous 
studies which state that more time spent discussing and 
developing knowledge will train and develop students' 
critical thinking skills(Al-zoubi, 2021;Putra, 
2021;Widyasari et al., 2021; Ariyanti et.al., 2021). 
However, in implementing this model, not all students 
can adapt quickly. There are several students who 
experience obstacles in the learning process which are 
indicated by low assessments of their critical thinking 
skills. This is due to several things, including the lack of 
familiarity of students with the approach and their 
educational background which is centered on teachers 
being the cause of this challenge. The participants in this 
study had never been exposed to flipped classroom 
learning before, so they tend to have difficulty adjusting. 
Usually, they are used to teachers who regulate learning, 
so they lack the initiative to regulate their own learning 



Jurnal Penelitian Pendidikan IPA (JPPIPA) March 2025, Volume 11, Issue 3, 867-876 
 

874 

process (Albalawi 2018; Alfina et.al., 2021; Ariyanti et.al., 
2021; Astawa 2022).. 
 
The Effect of Flipped Classroom Model on Students' 
Communication Skills 

The results of the one-way Mancova hypothesis test 
showed that the flipped classroom model had a 
significant influence on students' communication skills, 
with a large effect size value [F(1,52) = 43.368, p < 0.001, 
ηp² = 0.455]. The experimental class that used the flipped 
classroom showed a higher average value of 
communication skills compared to the control class. 

The flipped classroom model improved 
communication skills as students studied the material at 
home before class, so they were better prepared to 
actively participate in the discussion (Anwar & Musdi 
2019; Astri et.al., 2022;). During the learning process, 
students in the experimental class had more discussions, 
presented ideas and worked on collaborative tasks, 
which contributed to the improvement of their 
communication skills.The analysis showed higher scores 
in communication indicators: receiving information 
(71.05% vs 66.8%), assessing information (87.3% vs 
72.4%), and conveying information (88.5% vs 71.3%) in 
the experimental group compared to the control group. 

On the receiving information indicator, the flipped 
classroom allows students to access materials at home, 
which helps them understand the information better and 
ask questions in class (Murugan 2020; Zeynep 2016; 
Hodiyanto 2020). On the assessing information 
indicator, students engage in critical discussion and 
evaluation of materials, which strengthens their ability 
to critically assess information. On the conveying 
information indicator, students get more opportunities 
to present their work, improving their oral and written 
communication skills. This is in accordance with the 
opinion ofWagner (2020) andSuastra & Margunayasa 
(2023) that in the before stage, students will gain 
knowledge about the material to be studied. The benefit 
is that students receive initial provision that makes them 
more active and communicative during learning. 

The flipped classroom model creates a more 
interactive and collaborative learning environment, 
encouraging students to be more active in receiving, 
assessing and conveying information (Zuwirna 2016). 
This is in line with the findings that this model not only 
improves students' communication skills but also 
facilitates problem solving, as students can more freely 
express their ideas and thoughts through an integrated 
task format, such as essay questions. 
 

Conclusion 
 

The research findings lead to the conclusion that 
there is a big influence of flipped classroom learning 

model on students' final critical thinking and 
communication skills after controlling students' initial 
critical thinking and communication skills [F(2,51) = 
22.777, p < 0.001, ηp2 = 0.472] on Biotechnology Science 
material. This leads to the rejection of H0 and acceptance 
of H1. Based on this statement, it indicates that the 
hypothesis of the Mancova test is fulfilled. 
 
Acknowledgments 
Thank you to the thesis supervisor who has provided input 
and also added understanding in writing this article. All class 
IX students of Al-Falah Islamic Middle School, and also thanks 
to the very good science teacher who has guided the writing of 
this article so that it can be completed well. 
 
Author Contributions 
R.S.: preparation of initial draft, results, discussion 
methodology, analysis, conclusion; J.S. and A.S.: review, 
proofreading, and editing. All authors have read and 
approved the published version of the manuscript. 
 
Funding 
This research received no external funding. 
 
Conflicts of Interest 
The authors declare no conflict of interest. 

 

References 
 
Agustin Nur Laili, S. H. (2019). Efektivitas Model 

Flipped Classroom Di Sd Negeri Laweyan Ii 
Sumberasih Kabupaten Probolinggo. Progress in 
Retinal and Eye Research, 561(3), S2–
S3.https://doi.org/10.51747/jp.v10i1.1258  

Ajmal, F. (2021). Critical Review On Flipped Classroom 
Model Versus Traditional Lecture Method. 
International Journal of Education and Practice, 9(1), 
128–140. 
https://doi.org/10.18488/journal.61.2021.91.128.1
40 

Al-zoubi, A. M. (2021). Flipped Classroom Strategy 
Based on Critical Thinking Skills : Helping Fresh 
Female Students Acquiring Derivative Concept. 
International Journal of Instruction, 14(2), 791–810. 
https://doi.org/10.29333/iji.2021.14244a 

Albalawi, A. S. (2018). The Effect of Using Flipped 
Classroom in Teaching Calculus on Students ’ 
Achievements at University of Tabuk To cite this 
article : The E ffect of Using Flipped Classroom in 
Teaching Calculus on Students ’ Achievements at 
University of Tabuk. International journal of Research 
in Education and Sciencen (IJRES), 4, 198–207. 
https://doi.org/10.21890/ijres.383137 

Alfina, N. S., Harahap, M. S., & Elidra, R. (2021). 
Efektivitas Penggunaan Model Pembelajaran 
Flipped Classroom Terhadap Kemampuan Berpikir 

https://doi.org/10.51747/jp.v10i1.1258


Jurnal Penelitian Pendidikan IPA (JPPIPA) March 2025, Volume 11, Issue 3, 867-876 
 

875 

Kritis Matematis Siswa Di Sma Negeri 1 Angkola 
Barat. Mathematic Education Journal, 4(1), 97–106. 
https://doi.org/http://journal.ipts.ac.id/index.ph
p/MathEdu 

Anwar, F., & Musdi, E. (2019). Pengaruh Penerapan 
Pembelajaran Flipped Classroom Terhadap 
Kemampuan Komunikasi Matematika Peserta 
Didik Kelas X SMA. Journal of RESIDU, 3(14), 27–35. 
http://download.garuda.kemdikbud.go.id  

Arifin. 2011. Metode Penelitian Kualitatif, Kuantitatif, 
dan R & D. Bandung: Alfabeta. 

Arikunto,S.(2016).ProsedurPenelitianSuatuPendekatanPra
ktik.Rineka Cipta. 

Ariyanti, R. S., Hendawati, Y., Pratomo, S., Indonesia, U. 
P., Indonesia, U. P., & Indonesia, U. P. (2021). 
Pengaruh Model Flipped Classroom terhadap 
Kemampuan Berpikir Kritis Siswa di SD. Prosiding 
Seminar Nasional Pendidikan Dasar PGSD, 1622–1631. 
https://doi.org/http://proceedings.upi.edu/inde
x.php/semnaspgsdpwk 

Arnyana, I. B. P. (2018). Pembelajaran Untuk Meningkatkan 
Kompetensi 4c(Communication, Collaboration, Critical 
Thinking Dancreative Thinking) Untukmenyongsong 
Era Abad 21. 3. https://ejournal.unibabwi.ac.id 

Astawa, I. B. M., Citrawathi, D. M., Sudiana, I. K., & 
Wulandari, I. G. A. A. M. (2022). The Effect Of 
Flipped Classroom Based On Disaster Map 
Visualization In Disaster Mitigation Learning On 
Students ’ Self-Efficacy And Critical Thinking Skills. 
Jurnal Pendidikan IPA Indonesia, 11(2), 303–313. 
https://doi.org/10.15294/jpii.v11i2.35308 

Bergmann, J., & Sams A. (2011). Flipped Your 
Classroom. In Journal of Physics A: Mathematical and 
Theoretical (Vol. 44, Nomor 8). 
https://www.rcboe.org/cms/lib/GA01903614/Ce
ntricity/Domain/15451/Flip_Your_Classroom.pdf 

Braun, E. (2021). Performance-based assessment of 
students’ communication skills. International Journal 
of Chinese Education, 10(1). 
https://doi.org/10.1177/22125868211006202 

Cahyono, B. (2017). Analisis Kemampuan Berfikir Kritis 
Dalam Memecahkan Masalah Ditinjau Perbedaan 
Gender. Aksioma, 8(e-ISSN 2579-7646), 50–64. 
https://doi.org/10.26877/aks.v8i1.1510 

Cobena, D. Y., & Surjono, H. D. (2022). Implementation 
of Flipped Classroom Model in Vocational High 
School : A Systematic Literature Review. Jurnal 
Teknologi Pendidikan, 24(April), 79–92. 
https://doi.org/https://doi.org/10.21009/jtp.v24i
1.25185 

Dwi Nur Harmawan, Heri Supriyanto, Welas Nugroho, 
Y. (2022). Implementasi Model Pembelajaran Untuk 
Kurikulum Merdeka Di Abad 21. Prosiding Seminar 
Nasional Pendidikan Profesi Guru, 1(1). 

Ennis, R. H. (2011). The Nature of Critical Thinking : An 

Outline of Critical Thinking Dispositions. University of 
Illinois. Retrieved 
fromhttps://education.illinois.edu 

Fianingrum, F., & Nindiasari, H. (2022). Efektivitas 
Model Pembelajaran Flipped Classroom Terhadap 
Pembelajaran Matematika. Jurnal Ilmu Pendidikan, 
4(5), 6865–6874. 
https://doi.org/10.31004/edukatif.v4i5.3387 

Foldnes, N. (2016). The Flipped Classroom and 
Cooperative Learning: Evidence from a 
Randomised Experiment. Active Learning in Higher 
Education, 17(1), 39–49. 
https://doi.org/10.1177/1469787415616726 

Harms, U. (2002). Biotechnology education in schools. 
Electronic Journal of Biotechnology, 5(3), 205–211. 
https://doi.org/10.2225/vol5-issue3-fulltext-i03 

Hodiyanto. (2020). Kemampuan Komunikasi Matematis 
Dalam Pembelajaran Matematika. Jurnal Edukasi: 
Kajian Ilmu Pendidikan, 5(1), 77–86. 
http://dx.doi.org/10.12928/admathedu.v7i1.7397 

Inayah, S., Septian, A., & Komala, E. (2021). Efektivitas 
Model Flipped Classroom Berbasis Problem Based 
Learning dalam Meningkatkan Kemampuan 
Berpikir Kritis. Wacana Akademika: Majalah Ilmiah 
Kependidikan, 5(November), 138–144. Retrieved 
fromhttps://jurnal.ustjogja.ac.id/index.php/waca
naakademika/index%0AEfektivitas 

Lisnawati. (2022). Keefektivan Penggunaan Model 
Pembelajaran Flipped Classroom Berbantuan 
Media Audio Visual Dalam Pembelajaran Ipa Di 
Kelas 4 Sdn 3 Mekarbakti Caxra : Jurnal Pendidikan 
Sekolah Dasar. Jurnal Pendidikan Sekolah dasar, 
02(01), 9–14. 
https://doi.org/10.31980/caxra.v2i1.808 

Lo, C. K., & Hew, K. F. (2017). A critical review of flipped 
classroom challenges in K-12 education : possible 
solutions and recommendations for future. Research 
and Practice in Technology Enhanced Learning. 
https://doi.org/10.1186/s41039-016-0044-2 

Maolidah, S., Dewi, L., & Ruhimat, T. (2017). Efektivitas 
Penerapan Model Pembelajaran Flipped. 
EDUTCEHNOLOGIA, 3(2), 160–170. 
https://ejournal.upi.edu 

Mertler, C. A., & Vannatta Reinhart, R. (2016). Advanced 
and Multivariate Statistical Methods. In Advanced 
and Multivariate Statistical Methods. 
https://doi.org/10.4324/9781315266978 

Misfalla. (2020). Kemampuan Berpikir Kritis dan 
Kemdirian Belajar Melalui Model Pembelajaran 
Flipped Classroom dengan Pendekatan. Prosiding 
Seminar Nasional Pascasarjana UNNES, 20. 
https://proceeding.unnes.ac.id 

Murugan, D. M. S. (2020). a Study on Communication 
Skill Development and Assessment of Professional 
Students Using Rubrics Methodology. The 

https://doi.org/10.26877/aks.v8i1.1510
http://dx.doi.org/10.12928/admathedu.v7i1.7397
https://doi.org/10.31980/caxra.v2i1.808


Jurnal Penelitian Pendidikan IPA (JPPIPA) March 2025, Volume 11, Issue 3, 867-876 
 

876 

International journal of analytical and …, XII(0886), 
392–400. https://papers.ssrn.com/sol3/papers.cfm 

Nouri, J. (2016). The Flipped Classroom: For Active, 
Effective and Increased Learning – Especially for 
Low Achievers. International Journal of Educational 
Technology in Higher Education, 13(1). 
https://doi.org/10.1186/s41239-016-0032-z 

Nugraheni, B. I., Surjono, H. D., & Aji, G. P. (2022). How 
Can Flipped Classroom Develop Critical Thinking 
Skills? A Literature Review. International Journal of 
Information and Education Technology, 12(1), 82–90. 
https://doi.org/10.18178/ijiet.2022.12.1.1590 

Nuryanti, L., Zubaidah, S., & Diantoro, M. (2018). 
Analisis Kemampuan Berpikir Kritis Siswa SMP. 
Jurnal pendidikan, 2006, 155–158. 
http://journal.um.ac.id/index.php/jptpp/ 

Patandean, R,Y & Indrajit. E.R. (2021). Fliffed Classroom. 
ANDI 

Putra, I. M. Y. T. (2021). Implementasi Pembelajaran 
Flipped Classroom Berbasis Diferensia untuk 
Meningkatkan Keterampilan Berpikir Kritis Peserta 
Didik. Indonesian Journal of Educational Development, 
2(3), 461–471. 
https://doi.org/10.5281/zenodo.5681318 

Putri, Y., Cahyono, E., & Indriyanti, D. R. (2021). 
Implementation of Flipped Classroom Learning 
Model to Increase Student’s Critical Thinking 
Ability. Journal of Innovative Science Education, 
10(37), 143–151. 
http://journal.unnes.ac.id/sju/index.php/jise 

Sania, N. R., & Sayono, J. (2022). Pengaruh Model 
Flipped Classroom Terhadap Kemampuan Berpikir 
Kritis Peserta Didik SMAI Almaarif Singosari. Jurnal 
Pemikiran Pendidikan dan Penelitian Kesejarahan, 9(2), 
130–138. 
https://doi.org/https://ojs.unm.ac.id/pattingallo
ang  

Sigalingging, R. F., & Budiningsih, C. A. (2022). Flipped 
Classroom Learning Model to Increase Learning 
Passion at the Demangan State Elementary School. 
Education and Humanities Research, 640(Iccie), 363–
368. https://doi.org/10.2991/assehr.k.220129.066 

Song, Q. (2018). Research on the Application of Flipped 
Classroom in College English Teaching in China. 
Education and Humanities Research, volume 204, 
Essaeme, 443–448. 
https://doi.org/http://creativecommons.org/lice
nses/by-nc/4.0/ 

Suastra, I. W.,& Margunayasa, I. G.(2023). Model 
Pembelajaran Flipped Classroom Berbantuan 
Powerpoint Terhadap Kemampuan Berpikir Kritis 
dan Prestasi Belajar IPA. Jurnal Pendidikan Dasar 
Indonesia, 7(2), 354–364. 
https://doi.org/10.23887/jurnal_pendas.v7i2.2644  

Suci, S., Siburian, J., & Yelianti, U. (2022). Implementasi 

Model Project Based Learning Berbasis Flipped 
Classroom dan Pengaruhnya Terhadap 
Kemampuan Berpikir Kritis. Jurnal Pendidikan Sains 
dan Matematika, 10(2), 110–119. 
https://doi.org/10.23971/eds.v10i2.3377 

Sugiyono. (2021). Metode Penelitian Pendidikan 
(Kuantitatif, Kualitatif, Kombinasi, R&D, dan 
Penelitian Pendidikan). ALFABETA 

Wachidah, L. R., Laila, Y., Irmawati, A., & Amin, S. 
(2021). Implementasi Penggunaan Tes Essay dalam 
Evaluasi Pembelajaran Daring pada Siswa Kelas VII 
SMP Negeri 1 Tlanakan. GHANCARAN: Jurnal 
Pendidikan Bahasa Dan Sastra Indonesia, 16–26. 
https://doi.org/10.19105/ghancaran.vi.5274  

Wagner, M. (2020). Effectiveness of Flipped Classroom 
Instruction in Secondary Education. Retrieved 
fromhttps://d-nb.info/1217841792/34 

Widodo, S.,; Kusuma, R. (2020). Mengajarkan 
Keterampilan Abad 21 4c ( Communication , 
Collaboration , Critical Thinking And Problem 
Solving , Creativity And Innovation ). Jurnal 
Program Studi PGMI, 7(ISSN: 2442-3661), 185–197. 
https://doi.org/10.69896/modeling.v7i2.665  

Widyasari, S. F., Masykur, R., & Sugiharta, I. (2021). 
Flipped Classroom: Peningkatan Kemampuan 
Berpikir Kritis Matematis dan Motivasi Belajar 
Peserta Didik Madrasah Tsanawiyah. Journal of 
Mathematics Education and Science, 4(1), 15–22. 
https://doi.org/10.32665/james.v4i1.171 

Yulianti, Y. A., & Wulandari, D. (2021). Flipped 
Classroom : Model Pembelajaran untuk Mencapai 
Kecakapan Abad 21 Sesuai Kurikulum 2013. Jurnal 
Kependidikan, 7(2), 372. 
https://doi.org/https://doi.org/10.33394/jk.v7i2.
3209 

Zeynep, Y. (2016). The Flipped Classroom: Instructional 
Efficiency And Impact On Achievement And 
Cognitive Load Levels. Journal of e-Learning and 
Knowledge Society, 12, 51–62. I:10.20368/1971-
8829/1122 

Zubaidah, S. (2018b). Mengenal 4c: Learning And 
Innovation Skills Untuk Menghadapi Era Revolusi 
Industri 4.0. Makalah Disampaikan pada Seminar, 
2015. 
https://www.researchgate.net/publication/33246
9989 

Zuwirna. (2016). Komunikasi yang Efektif. Jurnal Ilmiah 
Teknologi Pendidikan, 1(1), 1–8. 
https://doi.org/10.24036/et.v2i1.10464 

 

https://doi.org/10.23887/jurnal_pendas.v7i2.2644
https://doi.org/10.23971/eds.v10i2.3377
https://doi.org/10.19105/ghancaran.vi.5274
https://doi.org/10.69896/modeling.v7i2.665
http://dx.doi.org/10.20368/1971-8829/1122
http://dx.doi.org/10.20368/1971-8829/1122
https://doi.org/10.24036/et.v2i1.10464

