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Abstract. Geometry skills are fundamental in studying mathematics in three dimensions. In schools, it is expected to make 

schemes of methods and solutions so that students in junior high school can more easily understand geometry lessons by 

providing tangible examples in students' environments. One of the solution keys to mathematics lessons, especially in 

geometry, is to combine it with ethnomathematics.  

In this study, a meta-analysis is reviewed to present an empirical synthesis of studies designed to deliver a systematic design 

of ethnomathematics related to the meta-analysis's geometric learning education submission, empirical studies are used on 

the analysis of journal articles from 2015-2021.  

This research is focused on empirical studies using mixs-methods this meta-analysis conduct to gain knowledge of 

ethnomathematics on the general effect of students' geometric skills. This method aims to examine and combine all pertinent 

studies, both published and unpublished, so that a weighted mean effect size would be derived. This meta-analysis aims to 

review the quantitative results of empirical studies of the effect of ethnomathematics in conveying students' geometric 

abilities 

The results of this study are statistically significant with small mean scores on effect sizes and heterogeneity test results 

between studies. Linear models are used to describe the independent variables that affect all effect sizes. The meta-analysis 

results were obtained. The effect of ethnomathematics has a positive impact on learning geometry in secondary schools. 

Ethnomathematics can be used as a solution to learning geometry to improve students' geometry skills. 
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INTRODUCTION 

Learning mathematics combined with 

ethnomathematics is a way to make mathematics 

related to students' cultural environment. 

Furthermore, mathematics learning, especially 

culture-based geometry, will be contextually 

meaningful learning based on students' 

experiences as members of a cultural society. 

Various kinds of local wisdom can be developed 

in education based on local wisdom (Ulfah & 

Purwanti, 2020). Ethnomathematics is the key to 

finding relationships in mathematics when 

cultural groups integrate with the field of 

mathematics (Balamurugan, 2015). According to 

(Richardo, 2016), ethnomathematics has an 

essential role in learning: facilitates students to 

construct mathematical concepts, 

ethnomathematics provides a learning 

environment that creates good motivation and 

fun. 

Geometry plays a critical role in mathematics 

with theoretical and practical characteristics 

(Choi & Park, 2013). Besides, geometry is also a 

fundamental skill that must master in 

mathematics (Abdullah & Zakaria, 2012). In the 

level of Junior High Schools, geometry materials 

include the correlation between lines, angles, 

triangles and squares and use them in problem-

solving (Syarifudin et al., 2019). Many students 

still have difficulty learning geometry from the 

importance of studying geometry (Chiphambo & 

Feza, 2020).  

The geometry ability has a characteristic in 

students exploring spatial shapes dimensions 

compared to other branches of mathematics 

(Ramlan, 2016). Geometric learning and student 

practice apply to traditional mathematics 

knowledge in the school curriculum. Learning 

geometry in junior high school indicates that 

students have thought geometry informal 

deduction abilities (Hardianti et al., 2017). 

The domain of geometry is direct learning to 

integrate ethnomathematical practices in the 

school curriculum (Verner et al., 2019). Learning 

geometry and geometric objects is a model in the 

student environment as objects (Maričić & 

Stamatović, 2018). The cultural involvement can 

be seen in a geometric design in cultural artifacts 

and broadens students questions about geometric 

properties and cultural values (Verner et al., 

2013). Geometry is a part of mathematics that 
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deals with shapes and lines (Chiphambo & Feza, 

2020). 

The meta-analysis results from the synthesis 

of parameter estimate to determine various 

studies' effects (Price et al., 2019). This method 

aims to examine and combine all pertinent 

studies, both published and unpublished, so that a 

weighted mean effect size would be derived 

(Sugano & Mamolo, 2021). Many researchers 

acknowledge that the meta-analysis method's 

evidence has the advantage of generalizing based 

on the multiple types of evidence selected 

(Kneale et al., 2019). Specific statistical 

technique methods use meta-analysis to combine 

similar studies provided evidence of several 

phenomena with the same results (Van aert et al., 

2019). They can compare with several studies that 

have been grouped (Langan et al., 2019). Meta-

analysis is a combined method of all studies to 

determine the effect using the synthesis of all 

selected studies (Papadimitropoulou et al., 2019). 

Based on the meta-analysis's purpose to 

determine ethnomathematics' effect on students' 

geometric abilities. Quantitative methods to 

explore the influence between ethnomathematics 

and geometry skills in junior high school 

education.  

The search of the literature to obtain studies 

that include meta-analysis to present geometry 

capabilities. Meanwhile, the researcher 

determined the literature's period meta-analysis 

by having recent studies in the search. The word 

ethnomathematics was searched through the 

indexing website, so many research articles will 

find. This meta-analysis used the articles 

identified in two stages: a search from a reputable 

international Journal Information Center, 

Scimago Journal & Country Rank. We used 

article searches from 2015 to 2021. The following 

search for text articles: mathematics, 

ethnomathematics, geometric skills, pretest-

posttest, junior high school, and culture. Second, 

the literature search was not carried out on the 

dissertation index, thesis, and master 

international conference program's journal 

results. 

This meta-analysis aims to review the 

quantitative results of empirical studies of the 

effect of ethnomathematics in conveying 

students' geometric abilities. The research to 

determine : How the effect of ethnomathematics 

students' geometric skills according to van Hiele's 

theory? , Whether there is a significant difference 

in effect between studies? , Is their heterogeneity 

in effect size?. 

METHODS 

This research is focused on empirical studies 

using mixs-methods this meta-analysis conduct to 

gain knowledge of ethnomathematics on the 

general effect of students' geometric skills. 

Quantitative analysis used in this article aims to 

determine the relationship between variables by 

detailing the problem to determine the impact on 

the study. Quantitative methods are essential to 

provide an overview of all the events in this 

section (Becker, 1996). The quantitative research 

results generalize from the sample to the 

population (Newman & Ridenour, 1998), 

answering research questions in seeing the effect 

of ethnomathematics on geometric ability. In 

qualitative research, several people's interactions, 

events, behaviours, and opinions about the views 

and attitudes (Patton, 1990). Qualitative research 

provides benefits in understanding geometrical 

abilities related to ethnomathematics. In this 

article, qualitative research use to obtain 

information that answers questions related to 

formulating research problems. 

The study's quantification as an effect estimate 

is crucial to conclude the meta-analysis process 

(Veroniki et al., 2019). We review 

chronologically each meta-analysis published 

from 2015 until the appropriate data are obtained 

for re-analysis. The meta-analysis approach 

provides an estimate of the combined effect of the 

research that has been carried out (Van Aert & 

Jackson, 2019). Thus meta-analysis is a vital tool 

for obtaining study evidence (Shih & Tu, 2019). 

A meta-analysis study requires excellent 

accuracy because it considers the chronological 

year for each published study (Mathur & Weele, 

2020). It is beneficial to estimate the effect and 

consistency of evidence (heterogeneity test) (Li et 

al., 2019). 

A literature search yielded a total of 15 

studies. After conducting a review, it produced 15 

pieces of literature for use in meta-analysis. 

Literature that examines the effects of 

ethnomathematics or studies aimed at making 

causal inferences (between pre and post-test) falls 

into the category of using proportions (Karada, 

2015). The study used pre-experimental in-

analysis and effect sizes for comparison 

(Borenstein et al., 1986). This meta-analysis 

study was small (15) to test all predictors of 

ethnomathematics that affect learning geometry. 

The small number of samples also limits the 

examination of the kind of influence of 

ethnomathematics on geometry. 
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Systematic reviews were carried out using a 

modified procedure adopted from the selected 

items and conducted a structured study of the 

meta-analysis statements (PRISMA) (Moher et 

al., 2009). There are many independent variables 

selected to assign specific marks for the 

covariates used in the meta-analysis. This article 

divides into two categories in the selection 

procedure: methodological content studies and 

substantive studies' content. The study content in 

the form of methodology refers to the research 

design factors. Two exciting features: (1) type of 

publication (journal articles/international 

conferences) and (2) research design. 

 

Table 1. Description of the effect of ethnomathematics on geometric capabilities 

Geometry 

ability 

Ethnomathematical influence Examples of its application 

Visualization Can provide examples of 

geometric shapes by the cultural 

building forms around students 

Describe geometric shapes by giving 

examples of actual buildings according to 

the student's cultural scope 

Analysis Can apply geometric shapes 

following cultural buildings 

Can provide an analysis of the similarity 

of geometric buildings and cultural 

buildings 

Informal 

deduction 

Combining explanations of 

identification of geometric shapes 

and original cultural structures 

Can provide individual conclusions from 

what has been observed 

Formal 

deduction  

Making theoretical identification 

of geometric elements based on 

natural shapes in the building 

culturally 

Draw theoretic conclusions 

Precision  Accuracy in the application of 

geometric theory and cultural 

analysis of objects 

Can name specific geometrical theories 

and original shapes that are theoretically 

appropriate 

 

Data Analysis Technique 

Calculating the effect using descriptive 

statistics (mean, standard deviation, and 

correlation). This descriptive statistical 

measurement uses Hedge's formula to determine 

the average difference a study using independent 

groups is as follows (Borenstein et al., 1986): 

Results on the difference in standard means ( ), 

this study uses two independent group data as 

follows; 

withinS

XX
d

21 −
=

   (1) 

 

In the numerator, 1X and 2X are the samples 

mean in the two data groups. On value, withinS   is a 

standard deviation in the group, aggregated 

across groups. 
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The values 
1

n and
2

n are the samples in the two 

research groups, and 1S and 2S are the value 

standard deviations in the two study groups. The 

bias value can be replaced by looking for an 

unbiased estimate value (Borenstein et al., 1986). 

To change the bias value, can use a correction 

factor called J  
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3
1

−
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   (3) 

 

In the above formula, df is a value degree 

freedom for know Swithin. The value from two 

independent group samples is 221 −+ nn . This 

approach always has an error of less than 0,007 

and less than 0.035 if df  ≥10.  

 

dJg =  (4) 

 

Calculate d and
g

from the literature using pre-

test and post-test values. By calculating the 

standard average difference ( ) from the study 

using the sample estimation formula d  is 

 

 withinS
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d

21 −
=

    (5) 
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Researchers conducted an independent meta-

analysis, thus using random-effects analysis to 

determine the effect value in this study. The 

random-effects analysis assumed that the effect 

values differed between the treatment groups and 

between studies (Karada, 2015). The first step in 

determining variation is to find the value of Q , 

which is described by the formula as  

 


= −=

k
i )i(i MYWQ 1

2

   (6) 

 

Then, set the Q value assuming that all 

literature has the same effect size and that all 

variance is due to sampling errors in the literature. 

Since Q is the standard value, the value specified 

relates not to the effect size metric but degrees of 

freedom ( df ),     

1−= kdf      (7) 

that k is the number of literature. 

 

Determining the homogeneity assumption, the 

heterogeneity must be statistically significant and 

proceed by looking for Q value (and df ). 

Heterogeneity helps determine the effect size and 

the number of estimated "sample sizes" as a 

determinant of estimator performance (Hong & 

Reed, 2020).  

The alpha value is set at 0.05, with an alpha 

value more significant than the p -value; the 

hypothesis is rejected so that the study does not 

have the same effect size. This test is of 

significance on both effects and effect estimation 

accuracy. According to (Grant & Hunter, 2006) 

proposed using the 2I statistic to describe this 

proportion as the signal-to-noise ratio. That is 

calculated as follows. 

 

 

%100)(2 
−

=
Q

dfQ
I

    (8) 

 

 

RESULTS AND DISCUSSION 

Analysis of the overall effect value, 

heterogeneity test are shown in table 2. In the 15 

samples combined, the estimated total effect size 

is 0.155, and the error value is 0.035. It is proven 

that overall ethnomathematics improve students' 

geometric skills with an estimated standard 

deviation of 0.155. Although the size of the effect 

is small, it is seen the significance value ( z -value 

= 2.641, p 001.0 ). At the %95= of the 

estimated mean effect (0.067, 0.215), it is known 

that 95% of the actual average effect size of 

ethnomathematics is between 0.067 and 0.215. 

The heterogeneity test resulted in a statistical
Q of 117.86 compared to the expected value of 

14. The null hypothesis test by looking at the 

statistical results is significant with a p -value less 

than 0.001. That shows that the variability is 

substantial by looking at the statistical value on 

the effect size. The 2I statistical estimate is 

67.571%, meaning that significant differences in 

effect sizes cause 67.571% of the total 

observations of variance in the research literature. 

The variance concerning the mean effect size 

was 0.054, and the standard deviation value was 

0.166 (T statistic). From these findings, it is 

necessary to test for variability by investigating 

the role of ethnomathematics and geometric 

capabilities in terms of effect sizes. The 

heterogeneity test value is significant ( Q -statistic 

= 117.86, p  <.0.1), these results show that there 

are variables that must investigate to determine 

other effects. It can also be explained that the 

effects are significantly different. These 

assumptions can be caused by factors related to 

the implementation of the treatment, the number 

of participants, the type of experiment, and the 

research design model. For effect on 

heterogeneity, linear modelling is used. The 

Comparison Of Effects In A Group 

Overall Effect Size 

Table 2. Overall Effect Size 
Model Number of 

literature 

Effect size Two-party test 

Rando

m 

15 Estimate

d value 

Error 

value 

Varianc

e 

Lower 

limit 

Upper 

limit 
Z -

value 

p
-

value 

  0.155 0.035 0.002 0.057 0.067 0.215 0.00 

 Heterogeneit

y 

       

 Q
-value 

)(Qdf
 

Value

-
p

 

I -

squared 

 -

square

d 

Standar

d error 

Varianc

e 
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 117.86 14 0.000 67.571 0.054 0.022 0.001 0.16

6 

 

Table 3. Comparison of effects within one group 
 Effect 

size 

Hedges’g Standard 

error 

p -

value 

Heterogeneity test 

Q -

value 

)(Qdf  p -

value 

Junior high school 

7th grade 

8th grades 

 

5 

10 

 

0.196 

0.103 

 

0.039 

0.165 

 

0.000 

0.246 

 

0.065 

 

1.00 

 

0.074 

 

Types of research 

Pre-experimental 

Quasi-experimental 

 

8 

7 

 

0.256 

0.140 

 

0.095 

0.065 

 

0.000 

0.109 

 

2.509 

 

1.00 

 

0.067 

Type of treatment 

Treatment with 

ethnomathematic 

Curriculum programs 

 

 

9 

6 

 

 

0.285 

0.163 

 

 

0.073 

0.079 

 

 

0.006 

0.312 

 

 

7.682 

 

 

 

1.00 

 

 

 

0.017 

 

The significance level test results by looking 

at the differences between subgroups showed that 

there were differences between the study classes, 

the value was statistically significant at the level 

= 0.05 ( p -value = 0.074), that these results have 

a class 7 role in the meta-analysis. Furthermore, 

in the classification of research types, the results 

are significant, at the level 0.10 ( p -value = 

0.067) supports the quasi-experimental study. In 

the analysis, by looking at the difference in 

treatment, the results were significant, the value

 = 0.10 ( p -value = 0.017), these results 

dominated the treatment with ethnomathematics. 

Linear Model 

Table 4. Linear Model 
 Coefficient Error T -ratio Estimated 

value
df

 

P -value 

Constant effect      

Intercept 0.49 0.18 3.04 10 0.02 

7th grades -0.03 0.18 -0.32 10 0.85 

8th grade 0.28 0.17 2.05 10 0.08 

Treatment with 

ethnomathematics 

0.31 0.14 -1.5 10 0.06 

Curriculum 

programs 

-0,24 0,12 -2,37 10 0,01 

 Standart 

deviasi 

Variance df
 

Chi-square p
-value 

Random effect 0.21 0.06 10 110.77 < 0.001 

 

Table 4 provides the estimated values, the 

regression coefficient values for the grade level in 

junior secondary schools are 0.03, and the p -

value is 0.85. This value means that the statistical 

average is not significantly different when paying 

attention to the ethnomathematicsd factors in the 

8th-grade students' learning. The regression 

coefficient for grade 8 secondary school was 0.28 

with a p -value of 0.08. These descriptions show 

that controlling for the effect factor of 

ethnomathematical treatment on learning for 

students is from an average of 0.28 standard 

deviation lower than for grade 7 students. 

The coefficient for ethnomathematics effect is 

0.31, p -value = 0.06. That shows that the average 

for controlling ethnomathematics factors in 

learning is 0.31. These results indicate that 

ethnomathematics on learning geometry results in 

learning that increases achievement by seeing the 

coefficient value is greater than the standard 

deviation. In the treatment program according to 

the curriculum, the coefficient is 0.24, p -value = 

0.01. That shows that treatment by the curriculum 

has not resulted in less optimal learning. 

DISCUSSION 

Meta-analysis has advantages over other 

literature review models such as narrative reviews 

(Borenstein et al., 1986). Meta-analyzes have 

criteria in the literature analysis that provide the 

means to regularly examine the effects of these 

treatments under different circumstances and 

investigate possible causes of treatment effects 
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(Zwahlen et al., 2008). The meta-analysis's 

review and application use a more detailed 

analysis than any other review method 

(Borenstein et al., 1986). In this study, the 

conditions are so strict that the limits refer to the 

small sample size. 

This meta-analysis included a small sample 

(15) to test for predictors of overall 

ethnomathematics affecting geometry learning. 

This meta-analysis has a relatively small sample, 

thus limiting the examination of the type of effect 

of ethnomathematics on geometry. In the 

selection of meta-analysis literature presented 

above, in many cases, it is limited to the 

exploration scale of dispersion size, so the 

contribution of meta-analysis is to generalize 

according to its own goals. The general purpose 

is to determine whether a study is needed to 

investigate the problem further. This meta-

analysis study proves that learning 

ethnomathematics is necessary for the science of 

geometry to improve student achievement. 

CONCLUSION 

This meta-analysis study provides evidence 

that ethnomathematics on geometry tends to 

improve geometry skills more effectively than 

learning. According to the significant results, 

ethnomathematics learning is better than learning 

according to the school curriculum. For 

ethnomathematics learning, it can be used in 

culture-based education, making learning 

situations more enjoyable. In other things that 

must be considered, according to (Rahmawati et 

al., 2020), during the learning process, teachers 

must pay attention to differences in cultural 

backgrounds and students' characteristics to help 

them construct their knowledge. 

This study's findings indicate that the school 

level affects the students' geometric ability, which 

combines with ethnomathematics. Grade 8 

students show more of their ability in geometry 

combined with ethnomathematics learning by 

seeing the results that significantly impact student 

achievement. Ethnomathematics learning 

includes more related to student culture, which is 

specially designed to improve geometric skills. 

The results of developing learning geometry 

combined with ethnomathematics by seeing 

significant results can provide better results in 

learning.  

Further research on integrating 

ethnomathematics learning in secondary schools 

can pay more attention to its implementation 

details. Because teaching and learning activities 

are closely related to students' local culture, they 

can also be integrated through teaching methods 

that are more suitable and effective because the 

implementation process in the classroom also 

leads to students' cultural situations. This meta-

analysis literature study has not reported a good 

learning process in the aspects used in learning. 

More data on potential models of treatment effect 

measurement will be important in further studies 

of what may influence treatment effects. Overall, 

a more detailed meta-analysis is needed to teach 

ethnomathematics in learning geometry in 

secondary schools. As discussed earlier, the 

sample used is small for this meta-analysis's case 

study, which could be limited in understanding 

the factors associated with learning geometry 

combined with ethnomathematics. The meta-

analysis results can be carried out in further 

research to conduct experiments through more 

detailed teaching methods and report as much 

detail as possible in the treatment carried out. 

Then we are required to explore what kind of 

method is more effective for groups of students in 

what culture. 

Meta-analysis of empirical studies on learning 

geometry combines ethnomathematics in 

secondary schools, effectively learning and 

leading students to geometric skills. It is essential 

to strive for learning in secondary schools to mix 

culture with learning geometry. This meta-

analysis shows an increase in the geometry 

analysis skills of junior high school students 

through grade 8 learning with a combination of 

ethnomathematics. 
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