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Blended learning facilitates the learning needs of students with maximum study time. 

Students will be more ready to accept material in class because they have previously studied 

the material at home. Previous research investigating the effect of implementing blended 

learning in improving math skills showed ambiguous results. Based on this gap, the purpose 

of this study was to examine the effect of blended learning in improving students' 

mathematical abilities using a meta-analytic research design. This meta-analytic study 

synthesized 37 effect sizes derived from 26 primary studies. The results of the study 

obtained a combined effect size of (d=1.01; p=0.00), this effect size is in the large effect 

category. It can be concluded that the use of blended learning has a major effect on students' 

mathematical abilities when compared to traditional learning. The results of the research 

based on the moderator variable show that the effect of the blended learning model on math 

skills is different based on the type of skill (Qb=20.10; p=0.00), media platforms (Qb=4.12; 

p=0.04), grade of education (Qb)=20.14; p=0.00), and type of publication (Qb=12.71; 

p=0.00). However, there was no difference based on the sample size group (Qb=0.20; 

p=0.65). The results of this study can enrich insights into knowledge about the effectiveness 

of applying blended learning in improving math skills, so that it can be used as a basis for 

making the right decisions for stakeholders. 
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1. INTRODUCTION

Students' mathematical abilities can be improved through 

the application of appropriate learning models [1-4]. Learning 

is generally carried out by the teacher by delivering material 

in class and then students doing exercises or practices during 

class. Learning flow like this does not facilitate students with 

maximum study time. Application of learning strategies by 

providing appropriate study time can develop skills [5, 6]. 

Thus the teacher needs to facilitate the various needs of student 

learning time by using the right learning model. One 

appropriate learning model is blended learning.  

Blended learning is learning that combines online learning 

with conventional learning (face-to-face) [7-12]. Blended 

learning combines indirect learning, direct learning, computer-

assisted learning, and collaborative learning [13]. Blended 

learning facilitates students' varying learning needs with 

optimal study times [14-16]. 

In the application of blended learning, students can study 

independently through video teaching materials or other 

learning resources at home, and in other parts they can learn 

face to face in class. They can also ask questions easily through 

discussion forums to both teachers and other students [8]. 

Blended learning is identified as being able to increase student 

learning independence [17, 18]. We can say that this model 

facilitates student learning independence by utilizing 

technology.  

Blended learning is able to increase learning engagement 

and can overcome weaknesses in traditional learning models 

[19-21]. The advantages of blended learning compared to 

traditional learning include: saving time and costs, learning is 

more effective and efficient, learning is not limited by space 

and time, students can easily access learning materials, 

students are free to study material online, educators can 

facilitate access to everyone who need it [22]. 

Several previous studies have examined the effect of 

applying blended learning models in improving mathematical 

abilities, providing ambiguous conclusions. Several research 

results such as Ayuningtyas and Prastowo; Marito and Riani; 

Muncarno and Astuti; Albawi; Pertiwi et al.; Ardiana et al.; 

Ario and Asra; Khofifah et al.; and Lo and Hew concluded that 

blended learning has a significant effect on mathematical 

ability [23-31]. While Flick's research; Jackson; and 

Ramdhani concluded that blended learning was not effective 

in improving math skills [32-34]. The results of different 

studies certainly provide conclusions that are still ambiguous. 

Based on this gap, it is necessary to carry out further research 

by combining or quantitatively synthesizing the results of 

previous research that examines the effect of blended learning 

in improving math skills, so that it is expected to provide more 

accurate results. Thus a meta-analysis research approach can 

be carried out. 

Meta-analysis is a quantitative approach design that aims to 

study systematically and combine the results of estimation 

quantitatively from a number of previous studies that address 

the same research problem [35]. A meta-analysis was 

conducted to evaluate the results of previous studies to reach 

more recognized conclusions [36-38]. The nature of the meta-

analysis is more objective than other review methods [35, 36]. 

Meta-analyses focus more on data, not on conclusions from 

various studies. Meta-analysis is easier to do because it is done 

quantitatively and focuses on effect sizes. 
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Setiawan et al. [15] have previously reported meta-analysis 

results on the blended learning effect on students' 

mathematical skills. Their research concluded that blended 

learning is effective in improving students' mathematical 

abilities, but the research carried out only focuses on research 

conducted in Indonesia. Several limitations of the research 

carried out was not analyzing moderator variables. Therefore, 

the purpose of this meta-analysis research is to examine the 

effect of the blended learning model in improving 

mathematical abilities. In addition, we also investigate 

whether there are other factors that can affect the effectiveness 

of the application of blended learning in improving 

mathematical mathematical abilities by analyzing moderator 

variables such as type of skill, media platform, level of 

education, type of publication, and sample size. 

 

 

2. METHOD 

 

2.1 Research design and procedures 

 

In this study, the effectiveness of applying blended learning 

in improving students' mathematical abilities was tested using 

a meta-analytical approach. The procedure for this meta-

analysis included: Determination of inclusion criteria, 

literature collection, literature screening, coding, and data 

analysis. For more details, it can be seen in Figure 1 below. 

 

 
 

Figure 1. Meta-analytic study procedure 

 

2.2 Inclusion criteria 

 

Inclusion criteria were determined to determine which 

studies were eligible for inclusion in the meta-analysis. The 

inclusion criteria in this study include: a) Online publication 

for the last five years (2018 to 2022); b) Studies that include a 

master's thesis or doctoral dissertation and articles published 

in national or international journals; c) Using experimental or 

quasi-experimental research; d) There is an experimental 

group with a blended learning model and a control group as a 

comparison group; e) Studies must report statistical data such 

as: sample size, mean value, and standard deviation of each 

control and experimental group. 

 

2.3 Literature collection 

 

Search for relevant literature on the effectiveness of blended 

learning on math skills using the Google Scholar online 

database, ERIC, Springer publishing, DOAJ, and Elsevier. 

The keywords used in the literature search are "Blended 

learning" AND Mathematics.  

 

2.4 Literature screening 

 

The purpose of screening the literature is to assess the 

feasibility of articles used as material for meta-analysis. 

Screening is carried out through four stages, namely 

identification, screening, eligibility, and inclusion. The 

identification results resulted in 26 primary studies that met 

the inclusion criteria. However, there are several studies 

involving more than one control group resulting in 37 effect 

sizes to be analyzed. 

 

2.5 Coding 

 

Based on the primary studies that were collected, then the 

study characteristics were identified by coding. In this research, 

coding involved three raters. Coding content in this study 

includes: a) Skill type; b) Media platforms; c) Grade of 

education; d) Type of publication; and e) Sample size. Table 1 

shows the results of the coding. 

 

Table 1. Studies included in the Meta-analysis 

 
Coding Content Frequency Percentage 

Type of Skill 

Learning 

Achievement 24 64.86% 

Critical Thinking 3 8.11% 

Problem Solving 6 16.22% 

Concept 

Understanding 4 10.81% 

Media 

Platforms 

LMS 21 56.76% 

Social Media 16 43.24% 

Grade of 

Education 

College 13 35.14% 

Senior High School 

(SHS) 9 24.32% 

Junior High School 

(JHS) 11 29.73% 

Primary School (PS) 4 10.81% 

Sample Size 
30 or less 16 43.24% 

31 or over 21 56.76% 

Type of 

Publication 

Journal 31 83.78% 

Thesis/Dissertation 6 16.22% 

 

2.6 Data analysis 

 

Data analysis in this meta-analysis study includes: a) 

Determine each study's effect size; b) performing 

heterogeneity test; c) calculating the combined effect size; d) 

moderator variable analysis; and e) publication bias evaluation. 

Data analysis was carried out using the OpenMEE application. 

As previously explained, the focus of meta-analysis studies is 

effect size. The classification of the effect sizes of each study 

and the combined effect sizes in this meta-analysis study were 

referred to by Cohen et al. [39] shown in Table 2 below. 

 

Table 2. Effect size groups categories using the Cohen 

interpretation 

 
Classification Interval 

No Effect 0.00 < effect size ≤ 0.19 

Small Effect 0.19 < effect size ≤ 0.49 

Medium Effect 0.49 < effect size ≤ 0.79 

Large Effect 0.79 < effect size ≤ 1.29 

Very Large Effect effect size > 1.29 
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3. RESULT 

 

3.1 Effect sizes of each study 

 

In this meta-analysis study, the effect size of each study was 

calculated using the OpenMEE application. Table 3 visualizes 

the results of calculating the effect size of each study. 

 

Table 3. Effect size of each study 

 

No Author 
Effect  

Size 
Variants 

1 
Ayuningtyas & Prastowo 

[23] 
1.40 0.12 

2 Marito & Riani [24] 1.81 0.11 

3 Muncarno & Nelly [25] 0.92 0.12 

4 Albalawi [26] 1.97 0.06 

5 Pertiwi et al. [27] 0.92 0.06 

6 Ardiana et al. [28] 1.40 0.07 

7 Ario & Asra [29] 1.71 0.26 

8 
Arnawa & Setiawan study 

1 [40] 
0.52 0.04 

9 
Arnawa & Setiawan study 

2 [40] 
0.45 0.04 

10 Flick [32] 0.05 0.04 

11 HSB [41] 1.43 0.08 

12 Jackson [33] -0.20 0.08 

13 Jarah & Diab study 1 [42] 0.98 0.05 

14 Jarah & Diab study 2 [42] 0.97 0.05 

15 Jarah & Diab study 3 [42] 0.91 0.05 

16 Jarah & Diab study 4 [42] 0.19 0.05 

17 Juniantari et al. [43] 1.19 0.07 

18 
Khofifah et al. study 1 

[30] 
1.43 0.08 

19 
Khofifah et al. study 2 

[30] 
0.66 0.06 

20 
Khofifah et al. study 3 

[30] 
1.40 0.08 

21 
Khofifah et al. study 4 

[30] 
0.98 0.07 

22 Lo & Hew [31] 0.72 0.07 

23 Makinde [44] 0.92 0.01 

24 Pinontoan & Walean [45] 0.99 0.10 

25 Pratiwi [46] 1.79 0.08 

26 Ramadhani [47] 0.11 0.06 

27 Safitri [48] 0.55 0.06 

28 Sappaile et al. [49] 0.92 0.06 

29 Saputra & Mujib [50] 3.15 0.13 

30 
Spotts & Blumme study 1 

[51] 
1.11 0.10 

31 
Spotts & Blumme study 2 

[51] 
0.69 0.09 

32 Wei et al. study 1 [52] 0.62 0.04 

33 Wei et al. study 2 [52] 0.49 0.14 

34 Wei et al. study 3 [52] 1.53 0.17 

35 Wei et al. study 4 [52] 0.21 0.13 

36 Zebidi [53] 3.46 0.20 

37 Zeineddine [54] 0.42 0.10 

 

Based on the effect-size distribution in Table 3 above, the 

smallest effect size is -0.20 and the largest effect size is 3.46. 

The results of the analysis of the distribution of 37 effect sizes, 

obtained 10.81% (n=4) classified as no effect, 10.81% (n=4) 

classified as small effect, 13.51% (n=5) classified as moderate 

influence, 29, 73% (n=11) classified as big influence, and 

35.14% (n=13) classified as very big influence. Figure 2 

visualizes the effect size distribution diagram. 

 

 
 

Figure 2. Effect size classification 

 

3.2 Heterogeneity test and overall effect size 

 

The purpose of performing a heterogeneity test is to select 

an estimation model for calculating the combined effect size 

(random effect or fixed effect). The Q parameter approach is 

used to test heterogeneity. Table 4 summarizes the results of 

the heterogeneity test and the calculation of the overall effect 

size. 

 

Table 4. Heterogeneity test summary and overall effect sizes  

 

Model K 
Effect  

Size (d) 
[95% CI ] P 

Heterogeneity 

Q p I2 

Random 37 1.01 [0.81, 1.22] 0.00 
197.03  0.00 81.73% 

Fixed 37 0.91 [0.83, 0.99] 0.00 

 

Based on Table 4, the value of Q=197.03 > chi-square 

(x2=51.00; df=36) is obtained. This value concludes that the 

effect size variance is heterogeneous, so a random effect 

estimate is chosen to determine the combined effect size. From 

Table 4 above, The random effects model yielded a combined 

effect size of (d=1.01; p > 0.01). This value is included in the 

large effect category. It can be concluded that the application 

of the blended learning model has a major effect on improving 

mathematical abilities. 

 

3.3 Moderator variable analysis 

 

This stage was carried out to investigate whether the 

variable type of ability, media platform, level of education, 

type of publication, and sample size affect the impact of 

implementing blended learning in improving mathematical 

ability. Table 5 summarizes the results of the moderator 

variable analysis. 

Based on Table 5, the results of the analysis of the skill type 

group variables show that the effect size of each skill type 

variable category (learning achievement, critical thinking, 

problem solving, and concept understanding group) is 

significantly different (Qb=20.10; p=0, 00). This value 

confirms that the variable type of skill influences the impact 

of using the blended learning model on math skills. The largest 

effect size was the conceptual understanding group (d=1.40; 

p=0.00), followed by the critical thinking group (d=1.38; 
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p=0.00), then the learning achievement group (d=0.91; 

p=0.00), and the problem solving group (d=0.89; p=0.00). 

Based on the media platform variable, the results showed 

that the effect size of each category of media platform 

variables (LMS and social media) was significantly different 

(Qb=4.12; p=0.04). This value confirms that the media 

platform variable influences the impact of using the blended 

learning model on math skills. The largest effect size was in 

the LMS group (d=1.15; p=0.00), and it was followed by the 

social media group (d=0.84; p=0.00). 

Based on the education level variable, the results showed 

that the effect size of each education level variable (university, 

high school, junior high, and elementary school) differed 

significantly (Qb=20.14; p=0.00). This value confirms that the 

variable level of education influences the impact of using the 

blended learning model on math skills. The largest mean effect 

size was the college group (d=1.15; p=0.00), followed by the 

SHS group (d=0.89; p=0.00), junior high school (d=0.87; 

p=0.00), and group PS (d=0.51; p=0.15). Because the p-value 

in the PS group is greater than 0.05, it can be concluded that 

the use of the blended learning model has no effect on the PS 

group. 

Based on the sample size variable, the results showed that 

the effect size of each category of sample size variables 

(samples of 30 or less and 31 or more) was not significantly 

different (Qb=0.20; p=0.65). This value confirms that the 

sample size variable has no effect on the impact of using the 

blended learning model on math skills. Although the mean 

effect size for the sample group of 30 or less (d=1.15; p=0.00) 

was larger than for the sample group of 31 or more (d=0.84; 

p=0.00), the mean differences - the mean effect sizes of the 

two groups were not significantly different. 

Based on the publication type variable, the results showed 

that the effect size of each category of publication type 

variable (thesis/dissertation and journal) differed significantly 

(Qb=12.71; p=0.00). This value confirms that the variable type 

of publication influences the impact of using the blended 

learning model on math skills. The mean effect size of the 

journal group (d=1.09; p=0.00) was larger than that of the 

thesis/dissertation group (d=0.81; p=0.01).

 

Table 5. Results of combined effect sizes and moderator variables analysis 

 
Variable  

Moderator 
k 

Effect 

size (d) 
P 

Heterogeneity 

Q df Qb P 

Type of Skill        

Learning 

achievement 
24 0.91 0.00 128.58 

3 20.10 0.00 
Critical thinking 3 1.38 0.00 3.40 

Problem solving 6 0.89 0.00 13.17 

Concept 

Understanding 
4 1.40 0.00 31.78 

Media platforms        

LMS 21 1.15 0.00 116.78 
1 4.12 0.04 

Social Media 16 0.84 0.00 76.13 

Grade of 

education 
       

College 13 1.15 0.00 78.52 

3 20.14 0.00 
SHS 9 0.89 0.00 20.87 

JHS 11 0.87 0.00 60.54 

PS 4 0.51 0.15 16.96 

Sample size        

30 or less 16 1.04 0.00 74.15 
1 0.20 0.65 

31 or over 21 1.00 0.00 122.68 

Type of 

publication 
       

Journal 31 1.09 0.00 158.7 
1 12.71 0.00 

Thesis/Dissertation 6 0.81 0.01 25.62 
Note: Qb=Q between; Qw=Q within; k=number of studies 

 

Table 6. File-safe N 

 
File drawer analysis 

 k Fail-safe N Target significance Observed significance 

Rosenthal 37 6322  0.05  < 0.001 

 

3.4 Evaluation of publication bias 
 

Evaluation of publication bias was carried out to assess the 

objectivity of the meta-analysis conducted. In this study, the 

FSN (file-safe N) approach was chosen to examine the issue 

of publication bias. The results of publication bias analysis are 

presented in Table 6 below. 

The results of the publication bias evaluation analysis (See 

Table 6) obtained the value of FSN=6322. This value is greater 

than 5k+10=5 (37)+5 =195. It can be concluded that this meta-

analysis study does not have a publication bias problem. 

 

 

4. DISCUSSION 

 

The main objective of this research is to test the 

effectiveness of the blended learning model in improving math 

skills. The analysis results obtained that the average combined 

effect size was (d=1.01; p=0.05) The effect size is classified as 

a large effect. These results reveal that the application of the 
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blended learning model has a major effect on mathematical 

ability. The meta-analysis conducted by Anton et al. also 

found matching results. Their findings confirm that blended 

learning has an effect on students' mathematical abilities in 

Indonesia [15]. The results of another study conducted by 

Rahmi and Aisyah also confirmed that the blended learning 

model had an effect on thinking skills, independent learning, 

and motivation [55]. 

Blended learning is superior to traditional learning because 

in the application of the blended learning model, students have 

studied the material at home, so students will be more prepared 

to receive material when studying in class [56]. Whereas in 

traditional learning, they will only prepare themselves when 

learning in class. Traditional learning also cannot facilitate 

students to develop at their own pace, and it will be difficult to 

catch up. By applying the blended learning model, each 

student can learn according to their individual needs, starting 

from setting study time, choosing a comfortable learning 

environment, and choosing learning resources that suit their 

individual desires [27, 57-60]. 

Further analysis of the variable types of skills, the results of 

the analysis found that the variable types of skills affect the 

impact of using blended learning models in improving math 

skills. The most effective use of the blended learning model is 

to improve critical thinking skills in mathematics, followed by 

the ability to understand concepts, then the ability to learn 

achievement, and the ability to solve mathematical problems. 

Even though each group of types of skills differed significantly, 

the four groups emphasized that the use of blended learning 

proved to be effective on students' mathematical abilities in 

general. 

Based on the media platform variable, the results of the 

analysis found that the media platform variable did not affect 

the impact of using the blended learning model in improving 

math skills. This means that the use of media platforms using 

LMS and social media is just as effective if the blended 

learning model is applied to learning mathematics. The results 

of this study are different from the findings of Purnomo et al. 

who revealed that math skills were more effective in the group 

using the LMS than those not using it [61]. Future research can 

investigate further by analyzing more primary studies 

involving blended learning using LMS and social media so 

that conclusions become more accurate. Although the two 

groups were identified as significantly different, the use of 

LMS and social media proved to be effective if the blended 

learning model was applied to mathematics learning.  

Based on the education level variable, the results of the 

analysis found that the education level variable had an effect 

on the impact of using the blended learning model in 

improving math skills. The application of blended learning has 

a significant effect at the tertiary level, SHS, and JHS. 

However, it does not have a significant effect on the level of 

PS. This result is in line with the findings of Lin et al. [11] in 

Taiwan. The results of their research show that the learning 

outcomes of elementary school students using blended 

learning models are no better than traditional learning models. 

Future research needs to conduct further meta-analysis 

research specifically at the elementary school level to get more 

accurate conclusions. 

Based on the sample size variable, the results of the analysis 

found that the sample size variable had no effect on the impact 

of using the blended learning model in improving math skills. 

These results confirm that the application of the blended 

learning model is equally effective when applied to groups 

with a sample size of 30 or less and groups with a sample size 

of 31 or more. This result differs from the findings of Purnomo 

et al. [61] who revealed that the effectiveness of using blended 

learning with a flipped classroom approach to math skills 

differed significantly based on the sample size group. To get 

more accurate and in-depth conclusions, it is necessary to 

involve more primary studies. 

Based on the publication type variable, the results of the 

analysis found that the publication type variable had an effect 

on the impact of using the blended learning model in 

improving math skills. The use of the blended learning model 

in learning mathematics was reported to be more effective in 

the journal group than in the master thesis/doctoral dissertation 

group. We assume that results reported in journal publications 

tend to only report results of studies that are significant. The 

results of this study are in line with the findings of Yakar [61] 

and Purnomo et al. [62] which confirms that the use of blended 

learning on mathematical abilities varies based on the group of 

publications. Even though the two groups differed 

significantly, both groups confirmed that the use of blended 

learning proved to be effective on students' mathematical 

abilities. 

 

 

5. CONCLUSIONS 

 

Based on the results and discussion previously described, it 

can be concluded that the use of blended learning models has 

a major effect on improving math skills. Based on the analysis 

of the moderator variable, it can be concluded that the variable 

type of skill, media platform, level of education, and type of 

publication have an effect on the impact of using the blended 

learning model in improving math skills. However, the sample 

size variable was found not to affect the impact of using the 

blended learning model in improving math skills. This study 

shows consistency with the publication of previous research 

results that tested the effect of using blended learning models 

in improving math skills. 

This study also has limitations, including: This study only 

analyzed 37 effect sizes. Future research can expand the 

research sample so that the analysis becomes broader. In 

addition, the variable mathematical ability that is measured has 

not involved many studies. Future research can analyze the 

dependent variable more specifically, for example 

mathematical communication, critical thinking skills, 

conceptual understanding, and others. 

 

 

ACKNOWLEDGMENT 

 

This research was supported by the Ministry of Finance and 

Research and Technology of Higher Education through the 

BUDI DN scholarship program. Special thanks to Universitas 

PGRI Silampari for participating in the completion of my 

studies. 

 

 

REFERENCES  

 

[1] Surya, E., Putri, F.A. (2017). Improving mathematical 

problem-solving ability and self-confidence of high 

school students through contextual learning model. 

Journal on Mathematics Education, 8(1): 85-94. 

[2] Siagan, M.V., Saragih, S., Sinaga, B. (2019). 

201



 

Development of learning materials oriented on problem-

based learning model to improve students' mathematical 

problem solving ability and metacognition ability. 

International Electronic Journal of Mathematics 

Education, 14(2): 331-340. 

[3] Surya, E., Syahputra, E. (2017). Improving high-level 

thinking skills by development of learning pbl approach 

on the learning mathematics for senior high school 

students. International Education Studies, 10(8): 12-20. 

[4] Hendriana, H., Johanto, T., Sumarmo, U. (2018). The 

role of problem-based learning to improve students' 

mathematical problem-solving ability and self 

confidence. Journal on Mathematics Education, 9(2): 

291-300. 

[5] Ozden, M. (2008). Improving science and technology 

education achievement using mastery learning model. 

World Applied Sciences Journal, 5(1): 62-67. 

[6] Prayitno, B.A., Sugiharto, B., Titikusumawati, E. (2022). 

Effectiveness of collaborative constructivist strategies to 

minimize gaps in students’ understanding of biological 

concepts. International Journal of Emerging 

Technologies in Learning, 17(11): 114-127. 

https://doi.org/10.3991/ijet.v17i11.29891 

[7] Oliver, M., Trigwell, K. (2005). Can ‘blended 

learning’be redeemed? E-learning and Digital Media, 

2(1): 17-26. 

[8] Staker, B.H., Horn, M.B. (2012). Classifying K – 12 

Blended Learning. California, USA: Innosight Institute, 

Inc. 

[9] Quinn, D., Aarão, J. (2020). Blended learning in first 

year engineering mathematics. ZDM, 52(5): 927-941. 

https://doi.org/10.1007/s11858-020-01160-y 

[10] Fazal, M., Bryant, M. (2019). Blended learning in middle 

school math: The question of effectiveness. Journal of 

Online Learning Research, 5(1): 49-64. 

[11] Lin, Y.W., Tseng, C.L., Chiang, P.J. (2016). The effect 

of blended learning in mathematics course. Eurasia 

Journal of Mathematics, Science and Technology 

Education, 13(3): 741-770. 

https://doi.org/10.12973/eurasia.2017.00641a 

[12] Borba, M.C., Askar, P., Engelbrecht, J., Gadanidis, G., 

Llinares, S., Aguilar, M.S. (2016). Blended learning, e-

learning and mobile learning in mathematics education. 

ZDM, 48(5): 589-610. https://doi.org/10.1007/s11858-

016-0798-4 

[13] Lalima, Kiran, L.D. (2017). Blended learning: An 

innovative approach. Universal Journal of Educational 

Research. 5(1): 129-136. 

https://doi.org/10.13189/ujer.2017.050116 

[14] Prescott, J.E., Bundschuh, K., Kazakoff, E.R., Elise, J., 

Bundschuh, K., Kazakoff, E.R. (2018). Elementary 

school – wide implementation of a blended learning 

program for reading intervention. The Journal of 

Educational Research, 111(4): 497-506. 

https://doi.org/10.1080/00220671.2017.1302914 

[15] Setiawan, A.A., Muhtadi, A., Hukom, J. (2022). Blended 

learning and student mathematics ability in Indonesia: A 

meta-analysis study. International Journal of Instruction, 

15(2): 905-916. https://doi.org/10.29333/iji.2022.15249a 

[16] Ololube, N.P. (2011). Blended learning in Nigeria: 

Determining students’ readiness and faculty role in 

advancing technology in a globalized educational 

development. In A. Kitchenham (Ed.), Blended learning 

across disciplines: Models for implementation (190-207). 

Hershey, PA: Information Science Reference. 

https://doi.org/10.4018/978-1-60960-479-0.ch011 

[17] Kassab, S.E., Al-Shafei, A.I., Salem, A.H., Otoom, S. 

(2015). Relationships between the quality of blended 

learning experience, self-regulated learning, and 

academic achievement of medical students: A path 

analysis. Advances in Medical Education and Practice, 6: 

27. 

[18] Resien, C., Sitompul, H., Situmorang, J. (2020). The 

effect of blended learning strategy and creative thinking 

of students on the results of learning information and 

communication technology by controlling prior 

knowledge. Budapest International Research and Critics 

in Linguistics and Education (BirLE) Journal, 3(2): 879-

893. https://doi.org/10.33258/birci.v3i2.997 

[19] Dziuban, C., Graham, C.R., Moskal, P.D., Norberg, A., 

Sicilia, N. (2018). Blended learning: the new normal and 

emerging technologies. International Journal of 

Educational Technology in Higher Education. 15(1). 

https://doi.org/10.1186/s41239-017-0087-5 

[20] Alammary, A., Carbone, A., Sheard, J. (2015). 

Identifying criteria that should be considered when 

deciding the proportion of online to face-to-face 

components of a blended course. In Proceedings of the 

Annual Hawaii International Conference on System 

Sciences, Kauai, HI, USA, Mar. 2015, pp. 72-80. 

https://doi.org/10.1109/HICSS.2015.19 

[21] Arvind, S., Sean, R., Akash, P., Craig, G.R. (2019). 

Improving student engagement in teaching electric 

machines through blended learning. IEEE Transactions 

on Education, 62(4): 297-304. 

https://doi.org/10.1109/TE.2019.2918097 

[22] Marco, F.A., Penichet, V.M.R., Lázaro, J.A.G. (2013). 

Drawer: An innovative teaching method for blended 

learning. In 2013 Federated Conference on Computer 

Science and Information Systems, FedCSIS 2013, pp. 

727-734. 

[23] Ayuningtyas, D.R., Prastowo, A. (2022). Efektivitas 

Model Blended Learning untuk Meningkatkan 

Kemampuan Berpikir Kritis Matematis Siswa Sekolah 

Dasar. Jurnal Basicedu, 6(6): 9285-9293. 

https://doi.org/10.31004/basicedu.v6i6.3512 

[24] Marito, W., Riani, N. (2022). Efektifitas model 

pembelajaran blended learning dalam meningkatkan 

kemampuan berpikir kritis dan kemandirian belajar 

mahasiswa upmi pada mata kuliah statistik. Jurnal 

Cendekia: Jurnal Pendidikan Matematika, 6(1): 223-233. 

https://doi.org/10.31004/cendekia.v6i1.1073 

[25] Muncarno, M., Nelly, A. (2021). Pengaruh model 

pembelajaran blended learning terhadap kemampuan 

berpikir kritis matematika peserta didik sekolah dasar. 

Aksioma: Jurnal Program Studi Pendidikan Matematika, 

10(4): 2784-2790. 

[26] Albalawi, A.S. (2018). The effect of using flipped 

classroom in teaching calculus on students’ 

achievements at University of Tabuk. International 

Journal of Research in Education and Science, 4(1): 198-

207. 

[27] Pertiwi, A., Kariadinata, R., Juariah, J., Sugilar, H., 

Ramdhani, M.A. (2019, February). Edmodo-based 

blended learning on mathematical proving capability. 

Journal of Physics: Conference Series, 1157(4): 042001. 

https://doi.org/10.1088/1742-6596/1157/4/042001 

[28] Ardiana, N.A., Pardimin, Z.W., Wijayanto, Z. (2020). 

202

https://doi.org/10.3991/ijet.v17i11.29891
https://doi.org/10.13189/ujer.2017.050116
https://doi.org/10.1080/00220671.2017.1302914
https://doi.org/10.29333/iji.2022.15249a
https://doi.org/10.4018/978-1-60960-479-0.ch011
https://doi.org/10.1109/HICSS.2015.19
https://doi.org/10.1109/TE.2019.2918097


 

Efektivitas model pembelajaran flipped classroom 

ditinjau dari disposisi matematis siswa kelas VIII SMP. 

Jurnal Ilmiah Pendidikan Matematika, 8(2): 193-203. 

[29] Ario, M., Asra, A. (2018). Pengaruh pembelajaran 

flipped classroom terhadap hasil belajar kalkulus integral 

mahasiswa pendidikan matematika. ANARGYA: Jurnal 

Ilmiah Pendidikan Matematika, 1(2): 82-88. 

https://doi.org/10.24176/anargya.v1i2.2477 

[30] Khofifah, L., Supriadi, N., Syazali, M. (2021). Model 

flipped classroom dan discovery learning terhadap 

kemampuan pemahaman konsep dan pemecahan 

masalah matematis. Prisma, 10(1): 17-24. 

https://doi.org/10.35194/jp.v10i1.1098 

[31] Lo, C.K., Hew, K.F. (2020). A comparison of flipped 

learning with gamification, traditional learning, and 

online independent study: The effects on students’ 

mathematics achievement and cognitive engagement. 

Interactive Learning Environments, 28(4): 464-481. 

https://doi.org/10.1080/10494820.2018.1541910 

[32] Flick, A. (2019). The Effects of Flipped Learning in the 

Sixth-Grade Mathematics Classroom. Doctoral 

Dissertation, Missouri Baptist University. 

[33] Jackson, N. (2019). Beneficial or not: Flipped learning in 

an elementary mathematics classroom. Capstone Projects 

and Master's Theses. 

[34] Ramadhani, R., Umam, R., Abdurrahman, A., Syazali, M. 

(2019). The effect of flipped-problem based learning 

model integrated with LMS-google classroom for senior 

high school students. Journal for the Education of Gifted 

Young Scientists, 7(2): 137-158. 

https://doi.org/10.17478/jegys.548350 

[35] Hunter, J.E., Schmidt, F.L. (2004). Methods of Meta-

Analysis: Correcting Error and Bias in Research 

Findings. Sage. 

[36] Retnawati, H. (2020). A meta-analysis of constructivism 

learning implementation towards the learning outcomes 

on civic education lesson. International Journal of 

Instruction, 13(2): 835-846. 

[37] Juandi, D., Kusumah, Y.S., Tamur, M., Perbowo, K.S., 

Wijaya, T.T. (2021). A meta-analysis of Geogebra 

software decade of assisted mathematics learning: what 

to learn and where to go? Heliyon, 7(5): e06953. 

https://doi.org/10.1016/j.heliyon.2021.e06953 

[38] Benavides-Varela, S., Callegher, C.Z., Fagiolini, B., Leo, 

I., Altoe, G., Lucangeli, D. (2020). Effectiveness of 

digital-based interventions for children with 

mathematical learning difficulties: A meta-analysis. 

Computers & Education, 157: 103953. 

https://doi.org/10.1016/j.compedu.2020.103953 

[39] Cohen, L., Manion, L., Morrison, K. (2018). Research 

Methods in Education (8th ed.). Routledge Taylor & 

Francis Group. https://doi.org/10.4324/978020322434 

[40] Arnawa, I.N., Setiawan, I.M.D. (2021). The effect of 

google classroom assisted flipped classroom on 

mathematics learning outcomes based on computer self-

efficacy level. Jurnal Penelitian Dan Pengembangan 

Pendidikan, 5(1): 34-42. 

[41] HSB, Rukiyahtul Hasanah. (2021). Pengaruh model 

pembelajaran flipped classroom terhadap hasil belajar 

matematika siswa pada materi peluang di Kelas VIII 

Sekolah Menengah Pertama (SMP) Negeri 01 Barumun. 

Undergraduate thesis, IAIN Padangsidimpuan. 

[42] Jarrah, A.M., Diab, K. (2019). The effect of flipped 

classroom model on students’ achievement in the new 

2016 scholastic assessment test mathematics skills. The 

Journal of Social Sciences Research, 5(3): 769-777. 

https://doi.org/10.32861/jssr.53.769.777 

[43] Juniantari, M., Pujawan, I.G.N., Widhiasih, I.D.A.G. 

(2018). Pengaruh pendekatan flipped classroom terhadap 

pemahaman konsep matematika siswa SMA. Journal of 

Education Technology, 2(4): 197-204. 

http://dx.doi.org/10.23887/jet.v2i4.17855 

[44] Makinde, S.O. (2020). Impact of flipped classroom on 

mathematics learning outcome of senior secondary 

school students in Lagos, Nigeria. African Journal of 

Teacher Education, 9(2): 23-42. 

https://doi.org/10.21083/ajote.v9i2.6182 

[45] Pinontoan, K.F., Walean, M. (2020). Pengaruh flipped 

classroom menggunakan Google classroom Berbahan 

Ajar video tutorial pada Mata Kuliah Kalkulus. 

Edcomtech, 5(10): 51-60.  

[46] Pratiwi, K.A.M. (2021). Efektivitas flipped classroom 

learning terhadap Peningkatan Hasil Belajar Matematika 

Siswa SMP. Jurnal Pendidikan Matematika Undiksha, 

12(2): 73-82. https://doi.org/10.23887/jjpm.v12i2.37320 

[47] Ramadhani, R., Umam, R., Abdurrahman, A., Syazali, M. 

(2019). The effect of flipped-problem based learning 

model integrated with LMS-google classroom for senior 

high school students. Journal for the Education of Gifted 

Young Scientists, 7(2): 137-158. 

https://doi.org/10.17478/jegys.548350 

[48] Safitri, N. (2022). Pengaruh Penerapan model 

Pembelajaran flipped classroom dengan Menggunakan 

Video Pembelajaran terhadap Hasil Belajar di Kelas VII 

MTs PPKP Sampit pada Materi Bilangan. Undergraduate 

thesis. Banjarmasin: UIN Antasari Banjarmasin. 

[49] Sappaile, B.I., Purnomo, M.P., Asdar, A. (2020). 

Pengaruh Penggunaan model flipped classroom 

Berbantuan Google classroom terhadap Hasil Belajar 

Matematika (Penelitian Eksperimen Semu pada Siswa 

SMA Negeri Kelas X di Kota Makassar). Undergraduate 

thesis, Universitas Negeri Makassar. 

[50] Saputra, M.E.A., Mujib, M. (2018). Efektivitas Model 

Flipped Classroom Menggunakan Video Pembelajaran 

Matematika terhadap Pemahaman Konsep. Desimal: 

Jurnal Matematika, 1(2): 173-179. 

https://doi.org/10.24042/djm.v1i2.2389 

[51] Spotts, J.D., Blume, A.P.G.D. (2020). A pilot study on 

the effect of the flipped classroom model on pre-calculus 

performance. SAGE Open. 

https://doi.org/10.1177/2158244020982604 

[52] Wei, X.F., Cheng, I.L., Chen, N.S., Yang, X.M., Liu, 

Y.B., Dong, Y., Zhai, X.S., Kinshuk. (2020). Effect of 

the flipped classroom on the mathematics performance of 

middle school students. Educational Technology 

Research and Development, 68(3): 1461-1484. 

https://doi.org/10.1007/s11423-020-09752-x 

[53] Zebidi, A.B.A. (2021). The impact of flipped classroom 

strategy of teaching mathematics on students’ 

achievements at Umm Al-Qura University. Egyptian 

Journals, 81: 50-69. 

https://dx.doi.org/10.21608/edusohag.2021.130232 

[54] Zeineddine, D. (2018). Investigate the effects of flipped 

learning on understanding of mathematics for secondary 

students. Journal of Mathematics Education, 11(1): 62-

80. https://doi.org/10.26711/007577152790021 

[55] Lusa, H., Adnan, A., Yurniwati, Y. (2021). Effect of 

blended learning on students' learning outcomes: A meta-

203

https://doi.org/10.4324/978020322434
https://doi.org/10.32861/jssr.53.769.777
https://doi.org/10.24042/djm.v1i2.2389
https://doi.org/10.26711/007577152790021


 

analysis. Jurnal Pendidikan Progresif, 11(2): 309-325. 

http://dx.doi.org/10.23960/jpp.v11.i2.202113 

[56] Ishartono, N., Nurcahyo, A., Waluyo, M., Prayitno, H. J., 

Hanifah, M. (2022). Integrating GeoGebra into the 

flipped learning approach to improve students' self-

regulated learning during the covid-19 pandemic. Journal 

on Mathematics Education, 13(1): 69-86. 

[57] Hardi, Suyitno, H., Kartono, Dwidayati, N.K. (2021). 

Mathematical connections of students based on learning 

style using blended learning. Turkish Journal Computer 

Mathematics Education, 12(5): 197-202. 

https://doi.org/10.17762/turcomat.v12i5.812 

[58] Rahmawati, R., Jayanti, J. (2019). Learning models using 

probing prompting techniques assisted by blended 

learning edmodo to improve mathematical understanding 

ability. Jurnal Daya Matematika, 7(1): 28. 

https://doi.org/10.26858/jds.v7i1.8843 

[59] Huda, S., Firmansyah, M., Rinaldi, A., Suherman, S., 

Sugiharta, I., Astuti, D.W., Fatimah, O., Prasetiyo, A.E. 

(2019). Understanding of mathematical concepts in the 

linear equation with two variables: Impact of e-learning 

and blended learning using google classroom. Al-Jabar 

Jurnal Pendidik. Matatematika 10(2): 261-270. 

https://doi.org/10.24042/ajpm.v10i2.5303 

[60] Laelasari, Darhim, Prabawanto. (2019). Analysis of 

students’ mathematical resilience ability on linear 

program material through blended learning. Journal of 

Physics: Conference Series, 1321(3). 

https://doi.org/10.1088/1742-6596/1321/3/032065 

[61] Yakar, Z.Y. (2021). The Effect of Flipped Learning 

Model on Primary and Secondary School Students’ 

Mathematics Achievement: A Meta-Analysis Study. 

Çukurova Üniversitesi Eðitim Fakültesi Dergisi, 50(2): 

1329-1366. 

[62] Purnomo, B., Muhtadi, A., Ramadhani, R., Manaf, A., 

Hukom, J. (2022). The effect of flipped classroom model 

on mathematical ability: A meta-analysis study. Jurnal 

Pendidikan Progresif, 12(3): 1201-1217. 

https://doi.org/10.23960/jpp.v12.i3.202216 

 

204

https://doi.org/10.17762/turcomat.v12i5.812
https://doi.org/10.26858/jds.v7i1.8843
https://doi.org/10.24042/ajpm.v10i2.5303
https://doi.org/10.1088/1742-6596/1321/3/032065



