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ABSTRACT 

Although the literature has presented the overall effect of the RME approach, no specific studies have analyzed its 

relationship to the type of mathematical ability being measured. This meta-analysis study was conducted to measure the 

overall effect of RME and explore its relationship to types of mathematical ability and consider its implications. ERIC 

databases, sage publishing, springer publishing, and google scholar were examined to achieve relevant research. The 

study analyzed 54 effect sizes from 38 individual studies that have been published in the past two decades, and a total 

of 4798 students were involved. Random effects models with 95% confidence intervals (CIs) were estimated, and 

statistical calculations used the Comprehensive Meta-Analysis (CMA) program. Based on the analysis, it was found 

that the overall effect size of the study was 0.97. The analysis results show that the implementation of RME has a 

considerable positive impact on students' mathematical abilities. The moderator analysis revealed that the 

implementation of RME has a massive impact on the low or medium-level cognitive domains. Finally, the research 

implications are discussed and provide critical information for future RME implementation and as a basis for future 

meta-analysis studies. 
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1. INTRODUCTION

The past two decades have shown great interest in 

implementing the realistic mathematics education (RME) 

approach. RME is a teaching theory specific to the 

mathematical domain, which has been developed in the 

Netherlands [1]. RME is a learning process that makes 

real situations a context and a learning stimulus [2]-[5] 

helping teachers to teach mathematics to students and 

successfully improve their math skills [6], [7].  This 

recommendation sparked a flurry of individual studies on 

the effectiveness of RME. 

Hundreds of quantitative studies on the effects of 

RME have been presented in the literature, but the 

analysis results are inconsistent. The analysis results 

from [8]-[10] for example, found that using the RME 

approach was effective in students' mathematical 

abilities. Meanwhile, [11], [12] reported that students' 

ability in the RME class was not better than the ability of 

students in conventional classrooms because these 

conflicting findings have triggered a meta-analysis study 

to reconcile the findings and produce more objective 

results [13].  

Meta-analysis studies of the overall effects of RME 

contribute to providing literature on mediators that may 

need to be considered in the future. Several previous 

meta-analyses in mathematics education have examined 

the overall effects of student-centered learning [14], 

contextual teaching-learning (CTL) [15]-[17] and 

problem-based learning [18]-[23]. But to date, only [24] 

have conducted a meta-analysis of the overall effects of 

RME by analyzing 95 effect sizes from 72 individual 

studies. The study does not include individual studies on 

RME from abroad. On the other hand, analyzing foreign 

and domestic studies is necessary to provide a more 

comprehensive meta-analysis and clear assessment [25]. 

Besides, this study has not analyzed the study's effect size 

in terms of differences in measured variables. 
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This study extends previous research that focused on 

determining the overall effect of RME and examines 

whether differences in measured variables affect the 

studies' effect sizes. Besides, the research publication 

bias is presented to provide basic ideas for further 

research and mapping the strengths of RME. The findings 

of this study provide accurate information to educators in 

implementing further RME 

2. METHOD 

The research method uses a meta-analysis to combine 

a group of individual studies to integrate the findings 

[26], [27], [28], [29]. This research begins by 

determining the inclusion criteria, collecting and coding 

variables, and statistical analysis [30], [31]. 

2.1. Inclusion Criteria 

According to the research objectives, the articles 

deemed suitable for inclusion in the analysis are based on 

the following criteria: 

(a) The articles analyzed were identified from national 

and international journals. Each study must report the 

effect of RME on students' ability to use experimental 

research methods. RME studies using qualitative 

methods, surveys, and developments were excluded 

from the analysis. For example, [32] reveals how 

RME is configured in prospective mathematics 

teachers' minds. Although they involved 32 subject 

teacher candidates, this study did not involve a 

control class as a comparison because it was excluded 

from the analysis. 

(b) Publication in at least the last two decades (2000-

2020).  

(c) Selected articles are published in English. Studies that 

did not comply with these provisions were excluded 

from the analysis. 

(d) Study participants level from elementary school to 

university level. Studies conducted at the preschool 

level were excluded from the analysis. 

(e) Studies that apply a test method that meets the 

requirements for assessing mathematical abilities. 

Review studies are excluded. For example, [24] 

reviewed the effectiveness of RME in the past 60 

years. Although they evaluated the effects of RME, 

they did not carry out experiments to adapt the data. 

(f) Each study must report statistical information for the 

effect size transformation (ES). Studies that only 

report normalized gain results without including 

standard deviation and sample size data were 

excluded from the analysis. 

 

2.2. Data collection 

An online database which includes ERIC 

(https://eric.ed.gov/), SAGE Publishing 

(https://journals.sagepub.com/), and Google Scholar 

(https://scholar.google.com/) is defined as a data search 

location. Data selection used the PRISMA (Preferred 

Reporting Items for Systematic Reviews and Meta-

Analyzes) protocol, starting with identifying 248 

individual studies. Based on the screening stage and 

eligibility, 38 individual studies were included in the 

analysis. However, there was a study involving more than 

one comparison group, so that 54 ES were analyzed. 

This study uses a coding form as a data collection 

instrument. This form was developed to extract 

information from individual studies into numerical data, 

including title, year of study, country of study, and 

variables measured. To disarm the threat of external 

validation than two independent coders were involved. 

The reliability test uses the Cappa Cohen coefficient (κ 

(7)), which is a vital statistic for testing the level of 

agreement among coders [33]. Cohen's kappa formula is;  

𝜅(7) =
Pr(𝑎) − Pr(𝑒)

1 − Pr(𝑒)
 

Pr (a) represents an observable agreement, and Pr (e) 

represents a coincidence agreement. A value of 0.85 or 

greater is pre-determined to be considered high. The 

agreement level in the study is 0.87, which means there 

is a substantial match between coders. Thus the data in 

this meta-analysis are reliable. 

2.3. Inclusion Criteria 

The unit of analysis in this study is the effect size 

(ES), which reflects the magnitude of the influence of 

RME on students' mathematical abilities. The ES 

transformation uses Hedges' g equation, while the 

interpretation uses classification [34]; that is, less than 

0.2 (negligible), between 0.2 and 0.5 (small effect), 

between 0.5 and 0.8 (moderate effect), between 0.8, and 

1.3 (large effect) , and more than 1.3 (very large effect). 

The estimation method uses a random-effect model 

because it does not assume that all the true effect 

estimates are the same [35]. Statistical calculations for 

the heterogeneity test were performed using the CMA. 

The null hypothesis (h0), which states that all research 

results are the same (homogeneous), is rejected if the p-

value <0.05, which means that the ES between studies or 

study groups is different or may not measure the same 

parameters [36]. 
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3. RESULT AND DISCUSSION 

3.1. Overall Analysis 

First, this study was conducted to determine the 

magnitude of the overall effect of RME. Figure 1 presents 

the research forest plot 

Figure 1. Research forest plots 

 

 

 

 

 

 

 

Study name Statistics for each study Std diff in means and 95% CI

Std diff Standard Lower Upper 
in means error Variance limit limit Z-Value p-Value

Huntley et al., 2000a 0,457 0,083 0,007 0,294 0,621 5,478 0,000

Huntley et al., 2000b 0,441 0,083 0,007 0,277 0,604 5,280 0,000

Huntley et al., 2000c 0,362 0,083 0,007 0,200 0,525 4,362 0,000

Fauzan 2002, a 0,401 0,236 0,056 -0,061 0,864 1,700 0,089

Fauzan 2002, b 1,360 0,266 0,071 0,839 1,880 5,120 0,000

Fauzan 2002, c 0,320 0,243 0,059 -0,155 0,796 1,321 0,187

Palinussa, 2013a 0,571 0,298 0,089 -0,013 1,156 1,915 0,055

Palinussa, 2013b 0,702 0,268 0,072 0,176 1,228 2,617 0,009

Zaranis et al., 2013a 0,123 0,261 0,068 -0,388 0,635 0,473 0,636

Zaranis et al., 2013b 0,637 0,270 0,073 0,107 1,167 2,356 0,018

Zaranis et al., 2013c 0,434 0,272 0,074 -0,100 0,968 1,592 0,111

Susanti et al., 2014a 0,546 0,150 0,022 0,252 0,839 3,639 0,000

Susanti et al., 2014b 0,465 0,278 0,078 -0,080 1,011 1,672 0,095

Susanti et al., 2014c 0,424 0,177 0,031 0,078 0,770 2,401 0,016

Hirza et al., 2014 0,854 0,163 0,027 0,535 1,174 5,237 0,000

Zubainur et al., 2014 0,841 0,295 0,087 0,263 1,420 2,851 0,004

Wardono et al., 2016a 1,166 0,287 0,082 0,604 1,728 4,069 0,000

Wardono et al., 2016b 1,783 0,319 0,102 1,158 2,408 5,593 0,000

Mahendra, 2017 1,475 0,284 0,081 0,918 2,032 5,189 0,000

Habsah, 2017a 2,071 0,323 0,104 1,439 2,704 6,418 0,000

Habsah, 2017b 1,902 0,314 0,098 1,287 2,517 6,062 0,000

Karaca et al., 2017 1,214 0,324 0,105 0,578 1,850 3,740 0,000

Supandi et al., 2017 0,681 0,242 0,059 0,206 1,156 2,808 0,005

Zakaria et al., 2017 0,969 0,271 0,073 0,438 1,500 3,580 0,000

Sumirattana et al., 2017a 1,018 0,208 0,043 0,609 1,426 4,884 0,000

Sumirattana et al., 2017b 2,024 0,241 0,058 1,551 2,497 8,393 0,000

Yuanita, 2018a -0,364 0,098 0,010 -0,556 -0,173 -3,727 0,000

Yuanita, 2018b 1,004 0,103 0,011 0,802 1,206 9,763 0,000

Laurens et al, 2018 2,724 0,393 0,154 1,955 3,494 6,937 0,000

Altiparmak et al., 2018 1,172 0,239 0,057 0,704 1,641 4,903 0,000

Septriyana et al., 2018 1,797 0,375 0,140 1,063 2,531 4,796 0,000

Sofiyah et al., 2018 2,612 0,335 0,112 1,956 3,269 7,795 0,000

Ramdhani et al., 2018 1,374 0,287 0,082 0,811 1,936 4,786 0,000

Laurens, 2018 0,713 0,305 0,093 0,115 1,311 2,337 0,019

Warsito et al., 2018 1,409 0,263 0,069 0,893 1,925 5,352 0,000

Suryani., 2018 0,492 0,313 0,098 -0,122 1,106 1,572 0,116

Kusumaningsih., 2018 2,815 0,348 0,121 2,133 3,497 8,088 0,000

Febriyanti., 2019 1,800 0,340 0,116 1,133 2,467 5,291 0,000

Hasbi et al., 2019 1,922 0,305 0,093 1,325 2,520 6,306 0,000

Ndiung, 2019a 0,823 0,206 0,043 0,419 1,227 3,991 0,000

Ndiung, 2019b 0,035 0,200 0,040 -0,357 0,427 0,173 0,863

Pertiwi, 2019 1,090 0,258 0,067 0,584 1,595 4,223 0,000

Amrina, 2019 0,946 0,330 0,109 0,299 1,593 2,864 0,004

Junaedi, 2019 0,404 0,229 0,052 -0,044 0,852 1,767 0,077

Umbara, 2019 0,831 0,259 0,067 0,324 1,338 3,211 0,001

Ndiung et al., 2019a 0,035 0,199 0,040 -0,355 0,426 0,178 0,859

Ndiung et al., 2019b 0,869 0,208 0,043 0,461 1,277 4,173 0,000

Marpaung et al., 2020 0,620 0,252 0,064 0,126 1,115 2,457 0,014

Dwi et al., 2020 0,664 0,270 0,073 0,135 1,193 2,462 0,014

Son et al., 2020 1,418 0,230 0,053 0,968 1,868 6,176 0,000

Yerizon, 2020 1,926 0,302 0,091 1,334 2,519 6,369 0,000

Kurino, 2020 1,323 0,349 0,122 0,638 2,007 3,789 0,000

Yuniati, 2020a 0,143 0,256 0,066 -0,359 0,646 0,559 0,576

Yuniati, 2020b 1,435 0,290 0,084 0,868 2,003 4,957 0,000

0,985 0,086 0,007 0,817 1,154 11,450 0,000

-1,00 -0,50 0,00 0,50 1,00

Favours A Favours B

Meta Analysis
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Figure 1 illustrates the inconsistent ES RME, which 

reflects the mediator's influence on students' 

mathematical abilities. Table 1 shows the comparison of 

the research results according to the estimation method. 

When Table 1 was examined, a pond that the p-value 

<0.05, which means the ES distribution is heterogeneous. 

Thus the estimation method fits into the random-effect 

model. The weakness of the meta-analysis study is the 

existence of a publication bus factor, namely the 

tendency of journals to only publish significant articles, 

leading to distortion [36], [37], [38]. To check whether 

there was an effect of publication bias in this study than 

the study funnel plot in Figure 2 was observed. Resistant 

to publication bias if the individual ES studies are spread 

symmetrically [36]. If the 54 ES studies were not 

completely symmetrical, then the Rosental fail-safe N 

(FSN) statistic was used to check for publication bias. 

The formula used is N / (5k + 10), where N is the FSN 

value, and k is the number of studies [39]. If the 

calculation result is greater than 1, it means that this 

study's results are resistant to publication bias. Figure 2 

presents the research funnel plot. 

 

 

 

 

Figure 2 shows that the ES is not entirely symmetrical 

in the center of the funnel plot. From the calculation of 

the N value calculated as 1459, it is obtained 2652 / (5 * 

54 + 10), is 4.56> 1. This means that the studies included 

in this analysis are resistant to publication bias. Thus, no 

study was lost or needed to be added to the analysis 

because of publication bias. 

3.2. Results of Analysis of Mediator Variables 

The results included in the meta-analysis show a 

heterogeneous ES distribution so that the mediator 

variables which are considered to influence the 

relationship between the dependent and independent 

variables should be investigated [40]. According to the 

second objective of the study, the mediator under study 

is the variable being measured. Table 2 below is a 

summary of the analysis results. 

Table 1. Short cut keys for the template 

Model N Hedges’s g Standard 

error 

95% Confidence Interval Q P Decision 

Lower Upper 

Fixed-effects  54 0.67 0.02 0.62 0.72 487.19 0.00 Reject H0 

Random-effects  54 0.97 0.08 0.80 1.14 

 

 

 

Figure 2. Research funnel plot 
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Based on the random-effects model, it was found that 

the ES of the whole study was estimated to be 0.97. 

According to the ES criteria, it can be interpreted that the 

implementation of RME has a significant impact on 

students' abilities. This result is supported by a previous 

meta-analysis conducted by [24] on the effects of RME 

in Indonesia (ES = 1.10). Related research on CTL's 

overall effect also supports this finding (ES = 0.87) [15]. 

This study's results are almost similar to reflect the 

overall learning trend, which makes real-world situations 

a learning context even though the samples and research 

periods are different. 

The results of the analysis of the mediator variables 

in Table 2 show that the implementation of RME is 

related to differences in the measured variables (Q = 

186.91; P <0.05). The results of the analysis show that 

the implementation of RME has a significant impact on 

the ability of mathematical connections (ES = 1.86), 

mathematical communication (ES = 1.91), mathematical 

representation (ES = 1.53), and mathematical reasoning 

(ES = 1.06). Furthermore, the implementation of RME 

has little impact on mathematical thinking skills and 

higher-order thinking skills (HOTS). Thus the 

implementation of RME is not recommended to measure 

mathematical thinking skills and HOTS. Because in the 

literature, there is no comparison related to this mediator, 

it is necessary to carry out further studies involving more 

individual studies 

4. CONCLUSION 

The analysis results show that the implementation of 

RME has a large positive impact on students' 

mathematical abilities. The moderator analysis revealed 

that the implementation of RME has a large impact on the 

low or medium-level cognitive domains. However, these 

findings were only supported by individual studies that 

were eligible for analysis. Many other studies are similar 

but do not inform the statistical data needed to transform 

effect sizes. Subsequent individual studies of the effects 

of RME need to inform complete statistical data. Besides, 

to provide a more comprehensive picture, it is necessary 

to conduct a meta-analysis in the future in which a study 

with comparisons between countries is identified as a 

mediator variable. 
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