
  

 

Abstract—Most of the learning institutions even before the 

global pandemic are using a blended learning strategy. One of 

the most promising and leading blended-strategy today is the 

Flipped Classroom Model (FCM). FCM, often called as 

inverted classroom or reversed instruction, is a teaching model 

where the content of the study is given outside the classroom 

and homework is done inside the classroom. Previous 

researches yields different results when FCM is compared with 

traditional learning in enhancing students’ academic 

performance. To address the problem, a meta-analysis has been 

conducted. In this study, 15 articles were chosen to be 

meta-analyzed. The researchers used the PRISMA model in 

conducting the meta-analysis and the Meta-essentials for data 

analysis. The analysis yields a p-value of 0.000 which means that 

there is a statistical significant effect by the intervention FCM 

to the academic performance of the students. The hedges’ g 

value of 0.93 has a verbal interpretation of large effect. Through 

subgroup analysis, it was found that FCM has a positive effect 

on the academic performance of the students in the subjects 

Physics and Mathematics with a p value of 0.000. This is also 

true in the subgroup, Geographical Location (Eastern and 

Western Countries), that yields a p-value of 0.000. Further, a 

moderator analysis on class size and intervention duration was 

also conducted. A significant p-value was found on the 

moderator implementation duration but not significant in the 

moderator class size. The analysis favors the longitudinal use of 

Flipped Classroom Model on enhancing student’s academic 

performance over Traditional Lecture Model in the subjects 

Physics and Mathematics regardless the class size of the 

students and the regions where the studies were conducted. 

 
Index Terms—Academic achievement, flipped classroom, 

meta-analysis, traditional lecture.  

 

I. INTRODUCTION 

Most of the learning institutions even before the global 

pandemic are using a blended-learning strategy that 

combines face-to-face classes with online learning to 

facilitate teaching and learning processes [1]. One of the most 

promising and leading blended strategy is the Flipped 

Classroom Model (FCM) and it has gain popularity over the 

decades [2], [3]. FCM is a blended learning strategy, often 

called as inverted classroom or reversed instruction, where 

the content of the study is given outside the classroom and 

homework is done inside the classroom [4].  

In the experiment conducted by [5], students’ overall 

engagement in mathematics class was improved by the 
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flipped classroom model. Students also showed sense of 

responsibility with their own learning during the 

implementation of FCM [6]. Barkley [2] found out that 

flipped classroom model enhanced student learning because 

students are given individualized supervision by the teacher. 

It also facilitates interaction among the students that leads to 

better learning results [7].  

Not only conceptual learning is enhanced by the FCM but 

also students’ emotions and perceptions toward it. According 

to the study conducted [8], students have a positive emotions 

and perceptions towards flipped classroom model. Students 

are enjoying in this model while learning and this can lead to 

a positive outcome of students’ learning. When it comes to 

the applicability of the FCM, Deri and Mills et al. [9] 

discovered in their study that FCM is feasible to students with 

different demographic profiles, academic achievement and 

class size.  

The result on how well FC enhances students’ 

self-regulation and academic performance is inconclusive. 

Studies by Astra and Khumaeroh [10] and Zandra et al. [11] 

found significant improvement in the academic achievement 

of their students when compared to the traditional lecture. On 

the other hand, studies conducted by [12]-[14] found no 

difference in the academic performance of students in FC 

when compared to the traditional lecture. This is something 

that needs to be explored in further researches. 

While it is true that the use of FCM improves students’ 

engagement and positive emotion towards learning, it is still 

undecided if the FCM enhances students’ academic 

achievement. When compared to the traditional lecture, 

numbers of researches have been conducted on the 

effectiveness of the two intervention. The purpose of this 

study is to conduct a comprehensive meta-analysis of the 

comparison between the use of traditional lecture and the 

Flipped Classroom Model (FCM) focusing on the teaching of 

Physics and Mathematics.  

A. Statement of the Problem  

To deeply examine the effectiveness of a Flipped 

Classroom Model of teaching in the tertiary level Physics, the 

following research questions were used as a guide in 

presenting and analyzing the results:  

1) Which teaching method improves students’ academic 

performance better: Flipped Classroom Model (FCM) or 

Traditional Lecture?  

2) What are the moderators that affect the effectiveness of 

FCM? 

3) Is there a statistically significant difference in the 

academic performance of the two interventions when 

grouped into the following sub-groups: 

 Subject Matter 

Traditional and Flipped Learning: Which Enhances 

Students’ Academic Performance Better? 
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 Geographical Location 

B. Conceptual Framework  

This meta-analysis focused on the improvement of the 

academic performance of college and high school students in 

Physics and Math which is measured through the test of 

cognitive skills in examinations. It focused on the concept of 

cognitive learning that is defined as process of quantifying 

students’ intellectual effort as a result of the learning process 

[15].  

To further differentiate and test the effectiveness of FCM, 

class size and implementation duration was set as the 

moderator variable of the study and subject matter and 

geographical location where the study was conducted was set 

as the subgroups.  
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Fig. 1. Conceptual framework. 

 

Fig. 1 shows the conceptual framework of the study. Two 

analyses were conducted based on the effect sizes of the 

articles included these are subgroup analysis and moderator 

analysis. Subgroup analysis is conducted to subject matter, 

Physics and Mathematics, and geographical location, eastern 

or western region, while moderator analysis is conducted to 

sample size and implementation duration which are both 

considered as continuous data.  

 

II. METHODOLOGY  

A. Data Sources and Search Strategies  

This  meta-analysis uses the PRISMA (Preferred 

Reporting Items for Systematic reviews and Meta-Analysis) 

guidelines on identifying eligible researches in a 

comprehensive way [16]. There are three (3) databases that 

were searched namely, Google Scholar, Scopus, and 

CrossRef. This was done elegantly with the use of the 

software Harzing’s Publish or Perish [17]. Results were 

saved as an EndNote file so that it can be analyzed further 

using another software which is the EndNote App.  

Using various numbers of techniques in using metasearch 

engine, articles were trimmed down into a workable number 

having common denominator.  

Keywords like “Effect”, “Physics”, “Flipped”, 

“Traditional”, and “Performance” were used to trim down the 

numbers of articles searched in the databases. Further, the 

present study uses a list of pre-set eligibility criteria to 

specifically choose the most eligible and data extractible 

articles.  

B. Eligibility Criteria  

Inclusion and exclusion criteria for this analysis are as 

follow:  

1) The studies must contain a result of comparison between 

the performance of the students in a flipped classroom 

model and in a traditional classroom focusing on subjects 

with problem solving skills like mathematics and physics 

subjects.  

2) The flipped classroom model must contain classroom 

activities and pre-recorded videos personally created by 

the instructor or adopted from other lecturer.  

3) In this meta-analysis, the researcher only included studies 

that view flipped classroom model as a blended learning 

strategy that includes students going to class to do 

activities and listening to content videos prior to the 

classroom discussion.  

4) Traditional classroom pertains to the type of strategy that 

students go to the classroom during class hours, listen to 

the lecture of the teacher and do homework outside the 

class.  

5) The studies must use the two groups of 

quasi-experimental or experimental research design.  

6) The studies must use the same objective type of 

assessment given to the traditional and flipped classroom 

model in a form of pre and posttest.  

7) There is no restrictions in location but articles must be 

written in the English and published and reviewed by 

professionals.  

After using the keywords, “Effect”, “Physics”, “Flipped”, 

“Traditional”, and “Performance”, the total number of 

studies gathered using three databases is 1200. The largest 

number comes from Google Scholar which is 999, 200 of it 

comes from CrossRef and 1 from Scopus. After looking for 

duplicate articles, 1 study was removed. It was then analyzed 

using the software EndNote to further check the content of 

the articles in terms of the title, abstract and any other field. 

There are 1174 articles removed because of not containing 

the keywords from the title and abstract. The remaining 32 

studies were then fully read by the researcher to check if it 

matches the eligibility criteria set in the start of the study. 

Only 11 articles were then included in the analysis after 

checking for eligibility.  

Fig. 2 shows a comprehensive procedure undertaken by 

the researcher in the identification of eligible studies for 

analysis. This follows the PRISMA (Preferred Reporting 

Items for Systematic reviews and Meta-Analysis) guidelines.  

C. Data Analysis  

Meta-essentials v.1.5 was used to analyze all the data 

extracted from the 15 articles [18]. The mean of the posttest 

scores of the students were calculated for the effect sizes. A 

two-sided p value below 0.05 was regarded as significant for 

all analyses.  

There are two commonly used statistical models in 

meta-analysis and these are the fixed-effects and the 

random-effects. According to [19], random effects was used 

if there is no heterogeneity in the pool of data. If the data 

collected are heterogeneous it will be detected by the I2 test. 

Data are considered heterogeneous if the p-value of 

Cochran’s Q statistic is <0.1.  
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Another area of analysis is the publication bias. It happens 

when the researcher only chose to include publications with 

favorable results [20]. And lastly, moderator variables like 

subject matter, year of publication, and sample size where 

analyzed to examine if they influence the results of the study 

conducted.  

Two analyses were conducted based on the effect sizes of 

the articles included these are subgroup analysis and 

moderator analysis. Subgroup analysis is conducted to 

subject matter, Physics and Mathematics, and geographical 

location, eastern or western region, while moderator analysis 

is conducted to sample size and implementation duration 

which are both considered as continuous data.  
 

 
Fig. 2. Selection process. 

 

III. RESULTS AND DISCUSSIONS 

A. Characteristics of the Studies Included  

There are 15 articles included in this meta-analysis review 

[10], [12]-[14], [21]-[31]. These articles were published from 

2017 to 2020, and all of the studies used either experimental 

or quasi-experimental designs that compares Flipped 

Classroom Model and Traditional Lecture. The sample sizes 

ranged from 30 to 200 participants, and the total sample size 

was 2150 (experimental group=1037 and control 

group=1113).  

B. Effect Size  

 

TABLE I: Z VALUES AND P VALUES OF EFFECT SIZE  

Combined Effect Size 

Hedges' g 0.93 

Standard error 0.24 

CI Lower limit 0.41 

CI Upper limit 1.45 

PI Lower limit -0.68 

PI Upper limit 2.55 

  

Z-value 3.84 

One-tailed p-value 0.000 

Two-tailed p-value 0.000 

 

After extracting the necessary data from the articles 

included in the study, the analysis was done using the 

Meta-essentials v.1.5 which were developed by [18]. Table I 

shows the p-value and the z-value of the Forest plot which 

will tell us if there is a statistically significant effect by the 

intervention we are testing and the academic performance of 

the students. On the other hand, p-values cannot tell us up to 

what extent is the effect of the intervention so Fig. 3 shows a 

pictorial representation of the Forest Plot.  
 

 
Fig. 3. Forest plot (pictorial representation).  

 

The computed p-value as seen in Table I is 0.000 which is 

less than 0.005 and it means that we have to reject the null 

hypothesis and report that there is a statistically significant 

difference or effect on the comparison of the Flipped 

Classroom Model and the Traditional Lecture model. The 

overall value of  

Hedges’ g is 0.93 that can be interpreted that the 

intervention FCM has a high effect on the academic 

performance of the students.  

C. Test of Heterogeneity  

Table II shows the heterogeneity test of the 15 articles 

included in this meta-analysis. As seen in the table, it has a 

very high value of I2 that can be interpreted that the 

population is very different and speaks of high heterogeneity. 

This interpretation is also a decision maker that a subgroup 

and moderator analysis must be conducted.  
 

TABLE II: TEST OF HETEROGENEITY  

Heterogeneity 

Q 216.49 

pQ 0.000 

I2 93.53% 

T2 0.51 

T 0.71 

 

D. Subgroup Analysis   

1) Subject matter  

Table III show a subgroup analysis of the subject matter 

Physics and Mathematics. As seen, the effect size of the two 

subgroups are nearly the same this only means that the two 

subgroups are very heterogeneous and hence cannot be 

meta-analyzed as if it is one single population [18]. Further, 

the two groups also has a very close weight which are 

49.98% and 50.02% which denotes that the two groups can 
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be analyzed separable.  
 

TABLE III: SUBGROUP ANALYSIS FOR SUBJECT MATTER  

Subgroup  Q  pQ  Weight  

Mathematics  44.99  0.000  49.98%  

Physics  126.16  0.000  50.02%  

Combined Effect Size  216.49  0.000    

 

It can also be seen in Table III that the p value and the 

combined effect size of the subgroup Physics and 

Mathematics are both lower than 0.05 which has an 

interpretation that in a problem solving subjects like math 

and physics, Flipped Classroom has a positive effect on 

students’ academic performance.  

2) Geographical location  

Table IV shows the subgroup analysis conducted under 

geographical location. For this purpose, regions in the world 

are divided into two hemisphere the eastern and western 

countries. It is seen in the data that both groups Eastern 

Countries and Western Countries has a p-value of 0.000 

which is less than 0.005 which means that either side of the 

globe, east or west, the FCM has an effect to the academic 

performance of the students.  
 

TABLE IV: SUBGROUP ANALYSIS FOR GEOGRAPHICAL LOCATION  

Subgroup  Q  pQ  Weight  

Eastern Part of the 

Globe  

76.31  0.000  44.00%  

Western part of the 

Globe  

66.01  0.000  56.00%  

Combined  

Effect Size  

216.49  0.000    

 

E. Moderator Analysis  

1) Implementation duration  

The purpose of this moderator analysis is to look at the 

duration of the implementation of the intervention if it affects 

the academic performance of the students. As presented in 

Table V, the p value of the moderator, implementation 

duration, is 0.000 that means it has an effect on the academic 

performance of the students. It is reported by different studies 

that the longer the intervention was used by the students, the 

higher the effect of it to the academic performance of the 

students [4], and [32].  
 

TABLE V: MODERATOR ANALYSIS FOR IMPLEMENTATION DURATION 

  CI LL CI UL Z-value p-value 

Intercept 1.79 4.13 5.65 0.000 

Moderator -0.28 -0.07 -3.67 0.000 

 

2) Class size 

It is clearly seen in Table VI that the moderator, Class Size, 

has no significant effect in the effectiveness of the 

intervention Flipped Classroom Model which also supports 

the studies conducted by [19] and [33]. This can also possibly 

explained that in Flipped Classroom Model, instructions or 

content of the subject matter were given outside the class 

were students are given equal opportunity to learn the content 

without depending on the class size of the group.  

 

TABLE VI: MODERATOR ANALYSIS FOR CLASS SIZE  

  CI LL CI UL Z-value p-value 

Intercept 0.49 2.18 3.41 0.001 

Moderator -0.02 0.00 -1.19 0.233 

 

IV. SUMMARY OF FINDINGS 

The meta-analysis conducted resulted to a report that the 

intervention, Flipped Classroom Model, has a high effect on 

the academic performance of the students with a p-value of 

0.000 and has a Hegdes’ g value of 0.93. This also means that 

Flipped Classroom Model outperformed the Traditional 

Lecture Model in enhancing students’ academic performance 

in Physics and Mathematics.  

The p value of the moderator implementation duration is 

0.000 that means it has an effect on the academic 

performance of the students while the p-value of the 

moderator analysis on class size yields a 0.233 value that 

indicates class size has no significant effect in the academic 

performance of the students in Flipped Classroom model 

which also supports the studies conducted by [19]. This can 

also possibly explained that in Flipped Classroom Model, 

instructions were given outside the class were students are 

given equal opportunity to learn the content without 

depending on the class size of the group.  

The subgroup analysis for both subject matter and 

geographical location yields an acceptable p value which is 

interpreted that both in Physics and Math either the country is 

located in the eastern or western part of the globe, Flipped 

Classroom has a positive effect on students’ academic 

performance.  

 

V. CONCLUSION 

FCM has been one of the widely utilized type of blended 

learning. Numbers of researches were conducted to compare 

FCM to traditional learning with academic achievement as a 

predictor variable of effectivity. This study meta-analyzed 15 

articles to provide clarity in the comparison of FCM and 

traditional learning in improving students’ academic 

achievement. As a whole, FCM was found to significantly 

improve academic achievement of students better than the 

traditional learning. Teachers can also maximize the 

effectiveness of FCM by prolonging the use of the 

intervention with the same set of students regardless of the 

class size. This is true in the subjects Physics and 

Mathematics either in the eastern and western part of the 

globe. 

 

VI. EDUCATIONAL IMPLICATIONS 

This meta-analysis that is based on results of previous 

studies, favors the use of Flipped Classroom Model over 

Traditional Lecture Model in enhancing students’ academic 

performance. It is true in subjects like Physics and 

Mathematics. FCM is also a possible solution to large class 

size since it was found by this study that regardless the class 

size, FCM enhances student’s academic achievement. 

Location is not also a barrier with the use of FCM since the 
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region where they are located does not give any significant 

difference in enhancing students’ academic performance. 

It is found that Flipped Classroom Model (FCM) has a 

high effect on the students’ academic performance so 

educators and school administrators, especially during this 

time of pandemic, must consider FCM as a strategy to help 

students cope with the challenges that this new normal form 

of education has brought to us. 

The use of FCM gets even more effective as the duration of 

implementation increases. The longer the students are 

subjected to the intervention, the better academic 

performance they manifest. Therefore, it is recommended to 

classroom teachers that the use of FCM is longitudinal. 

Albalawi [21] and Aşıksoy [22] mentioned that there is a 

need for a new technology that will fit the use of FCM. 

Sengel [25] and Sunday et al. [26] on the other hand finds the 

use of cooperative learning effective as accompaniment to 

FCM. This opens the possibility of further improvement in 

the use of the intervention. 

There is a high demand in transitioning the mode of 

education from traditional to a student center type of 

education [14] and FCM is a solution to this [10], [14]. With 

this, school administrators must consider providing their 

teachers and students the facilities and technology needed in 

order to cope with the fast changing pace of education.  
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