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THE EFFECT OF GENDER ON MOTIVATION TOWARDS SCIENCE LEARNING:  
A META-ANALYSIS STUDY  

 
 

Abstract: The purpose of this study is to determine the effect size of gender on 
motivation towards science learning by combining the results of studies, which were 
conducted to determine the effect of gender on motivation towards science learning, 
via the meta-analysis method. In this context, master’s thesis, doctoral dissertations, 
and articles, which were conducted between 2010 and 2020, were suitable for the 
research problem, and had statistical data to be included in the meta-analysis study, 
were reviewed and examined in Turkish and English from national and international 
databases. As a result of the literature review, 2435 national and international studies 
were collected. Forty-nine studies, containing data suitable for coding protocol in 
accordance with the criteria determined by the researchers, were included in the 
meta-analysis. The sample size of 20.862 participants was obtained in the study 
(10.446 females and 10.416 males). The effect sizes and the combined effect sizes of 
the studies were calculated using “Comprehensive Meta-Analysis v 2.0 (CMA).” In the 
studies using the random effects model, the effect size of the gender variable on 
motivation towards science learning was determined to be 0.155 (95% CI, SE = 0.040). 
This value showed that the overall effect of the gender variable on motivation 
towards science learning was at an “insignificant” level in favor of the women. The 
results of the anova similarity analysis performed for the categorical moderators of 
publication type, scale type, and education level indicated that these moderators did 
not cause any statistically significant difference in the effect sizes. As a result of the 
meta-regression analysis performed for the publication year moderator – which was 
evaluated as a continuous variable – this moderator did not make any significant 
difference on the effect sizes of motivation towards science learning.  
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INTRODUCTION 
 

Motivation is the most basic and necessary component that enables people to learn, direct their 
attention, and acquire and exhibit the information necessary for behavior (Bandura, 1997). When 
learning is explained as a behavioral change, it can be asserted that motivation is necessary for 
behavioral change (Kian, Yusoff, & Rajah, 2014; Sevinc, Ozmen, & Yigit, 2011).  Motivation has 
cognitive, affective, and bodily components, and guides individuals to work for a goal and 
stimulates them to achieve this goal (Glynn, Taasoobshirazi, & Brickman, 2009). According to 
Waterman (2005), motivation refers to internal factors that activating individuals and the external 
factors that encourage them to act and is a force that start the necessary behaviors to meet a 
need. There is a highly positive correlation between learning and motivation—which is one of the 
most important parameters of learning (Garon-Carrier et al., 2016; Glynn, Aultman, & Owens, 2005; 
Noar, Anderman, Zimmerman, & Cupp, 2005).  
 
Science Learning and Motivation 
 
Academic motivation should be taken into account especially in science lesson so that societies to 
keep up with the rapid changes in science and technology (Chan and Norlizah, 2017). In this 
context, motivation is an important factor that improves conceptual change, critical thinking, and 
scientific process skills of students in learning science (Yilmaz and Cavas, 2007). Motivation is 
important and effective in science teaching and is a supportive and encouraging force for students 
to achieve, to study efficiently and learn in school (Martin, 2001). When students see a learning 
outcome or process as important, their motivation increases. A well-motivated student finds the 
subject of the lesson fun (intrinsic motivation), becomes interested in certain subjects (personal 
interest), has the desire to fully figure out the subject (main goal), believes that success is a result 
of effort (belief) (Ng, Soon, & Fong, 2010) and has an increasing active participation in the 
classroom (Cimer, 2007). Many education researchers have revealed that the students’ motivation 
towards science has a positive effect on their academic achievement (Alkan and Bayri, 2017; Bircan 
and Sungur, 2016; Bryan, Glynn and Kittleson, 2011; Cavas, 2011; Demir, Ozturk, & Dokme, 2012; 
Kubanyiova, 2006; Pintrich, 2003; Pintrich and Schunk, 2002; Singh, Granville, & Dika, 2002; 
Karakaya, Avgin, & Yilmaz, 2018). Therefore, it is crucial for students to have a high motivation in 
science class.  
 
Motivation Towards Science Learning and Gender 
 
In the literature, many studies support the notion that students’ motivation towards science can 
be affected by numerous variables. Tuan, Chin, and Shieh (2005) state that students’ motivation 
towards science learning is affected by performance and achievement goals, the science learning 
self-efficacy of students, their learning environment, and the value they place on science. On the 
other hand, gender, grade level, the level of education of the student’s parents, students’ 
attitudes towards science, their interest and abilities, their marks and feedback, their achievement 
status, their overall goals and orientations in the classroom, their pass marks for science, and their 
active participation in the classroom are all important factors that can influence students’ 
motivation in science education (Aydin, 2007; Azizoglu & Cetin, 2008; Ekici, Kaya, & Mutlu, 2014; 
Tuan, Chin, & Shieh, 2005; Tseng, Tuan, & Chin, 2009; Wilson, 2001).  
 
The results of studies investigating the effect of gender on motivation towards learning science 
are in favor of both males (Liou, Wang, Lin, & Areepattamannil, 2020; Liu, Ferrell, Barbera, & Lewis, 
2016; Rana, Mahmood, & Reid, 2015) and females (Chan and Norlizah, 2017; Demir, Ozturk, & 
Dokme, 2012; Karakaya, Avgin, & Yilmaz, 2018; Ozarslan & Sarac, 2019; Salih, Mai, & Shibli, 2016; 
Sevinc, Ozmen, & Yigit, 2011; Yildirim and Karatas, 2018). However, there are also studies reporting 
that gender is independent from the students’ levels of motivation towards science learning; in 
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other words, there is no statistically significant difference between men and women (Akkus, 2020; 
Andressa, Mavrikaki, & Dermitzaki, 2015; Bawahenh, Zain, Saleh, & Abdullah, 2012; Cetin and 
Kirbulut, 2006; Eslek, 2015; Eymiroglu, 2019; Genc and Goksu, 2019; Kan and Akbas, 2006; Izgi-
Onbasili, 2018; Sert Cibik, 2015).  
 
Purpose of the Study  
 
There are numerous studies from the literature that examine the effect of the gender variable on 
the motivation towards science learning. The current meta-analysis study would make 
contributions both to reveal if motivation towards science learning differs by gender and to clarify 
the inconsistencies in studies examining the effect of the gender variable on motivation towards 
science learning. It is believed that clarifying these results from a broad perspective would make a 
great contribution to the literature. In this regard, this study sought answers to the following 
questions:  
 
1) What is the effect level of the gender variable on motivation towards science learning? 
2) Does the effect of the gender variable on motivation towards science learning show a 
significant difference according to the moderators (publication type, learning level, scale type, and 
publication year)? 
 

METHOD 
 
Design  
  
In this study, the meta-analysis method, which is a quantitative research synthesis method, was 
used. Meta-analysis is the process of combining quantitative results of individual studies and doing 
their statistical analysis again (Card, 2012). 
 
Data Collection  
 
In this study, “Google Scholar, Dergipark, Higher Education Council (YOK) National Thesis Center, 
and Eric and ProQuest” databases were used in order to collect studies which investigated the 
effect of the gender variable on students’ motivation towards science learning. While screening 
these databases, the following keywords were used: “motivation towards science, motivation 
towards science learning, motivation towards science learning scale, science motivation scale, and 
motivation to science learning.”  
 
As seen in the flow chart in Figure 1, 2.435 national and international studies were obtained. It was 
determined that only 49 out of these studies met the inclusion criteria. Some studies included 
more than one effect size related to gender, whilst 54 effect sizes were identified in the 49 studies. 
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Figure 1. Flow Chart for Selection of the Studies 
 
Inclusion and Exclusion Criteria 
 

The following criteria for the studies included in the meta-analysis were taken into account when 
selecting which studies would be included in the meta-analysis: 
 
1) Being published between 2010 and 2020. 
2) Being published or unpublished master’s theses and/or doctoral dissertations, articles in 

electronic academic journals, and papers presented at conferences and symposiums.  
3) Examining the effect of the gender variable on motivation towards science learning  
4) Giving the arithmetic mean, sample size, standard deviation, t or p values to calculate the 

effect sizes.  
5) Being published in Turkish or English. 

 
In this meta-analysis study, studies that do not examine the effect of the gender variable on 
motivation for science learning, qualitative studies, studies examining motivation for learning 
biology/physics/chemistry, alongside studies with incomplete data were deemed as exclusion 
criteria. 
 
Data Coding  
 
Recording the studies, obtained upon the literature review, through using a coding form is one of 
the most important steps when synthesizing the studies (Lipsey and Wilson, 2001). In this study, a 
coding form with three parts (“study identity,” “study content,” and “data in the study”) was 
prepared in order to record the studies obtained upon the literature review.  The first part includes 
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the following titles: study no., title of the study, name of the author or authors, publication year, 
country, publication type, and publication status. The second part includes information such as 
sample group, education level, scale type used, and the scale author. The third part includes blanks 
to record numeric data (such as arithmetic mean, sample size, standard deviation, t-value, and p 
value) in the individual studies. 
 

Recording data by using the coding form and obtaining similar results by applying the same steps 
by other researchers are regarded important in terms of reliability (Card, 2012). However, it is also 
recommended to ensure the reliability of the coding form (Petitti, 2000). The Agreement Rate and 
Cohen’s Kappa statistic are widely used while conducting reliability analyses between coders 
during the synthesis of the studies. In this study, the inter-coder agreement rate was calculated to 
be 92.5%. In case of categorical variables, the agreement rate can be affected by the chance factor 
and a higher rate than expected can be obtained (Hartmann, 1977). Therefore, the use of Cohen’s 
Kappa statistics is recommended because it offers more reliable results against the chance factor 
(Card, 2012). The kappa reliability value between coders was calculated to be 0.893. This value 
showed that there was a “very good level of agreement” between coders according to the 
interpretation classification proposed by Landis and Koch (1977). 
 

Data Analysis and Interpretation  
 

Effect sizes constitute the basis of the meta-analysis. Effect size indicates the sensitivity of an 
experimental procedure and the size of the experimental effect (Thalheimer and Cook, 2002). The 
effect sizes obtained from individual studies to be included in the meta-analysis studies are 
combined using statistical models. In the literature, two models – the “fixed effects model” and 
the “random effects model” – are preferred. The fixed effects model assumes that all studies have 
a single effect size, and the deviations in the effect sizes are caused by the sample changes (Card, 
2012). The random effects model does not include the assumption that there is a single average 
effect size in the studies included in the analysis. On the contrary, it assumes that the effect sizes 
in the studies vary. This variation is caused by the central tendency and deviations (Card, 2012). The 
researchers should decide upon which one of these two models will be used before analysis 
(Borenstein, Hedges, Higgins, & Rothstein, 2010). All analyses were conducted under the random 
effects model, given that factors such as the individual studies included in the current meta-
analysis study were conducted at different education levels, in different countries, with different 
sample sizes may cause differences in effect sizes. 
 

Some classifications are used while interpreting the effect sizes obtained as a result of the analysis 
made by using statistical models in meta-analysis studies. There are more than one classification in 
the literature. The classification of Cohen, Maniom and Morrison (2007) is one of most frequently 
used classifications. According to Cohen et al., (2007), the classification of effect size is as follows: 
 

➢ 0 ≤ An effect size value ≤ 0.20 indicates poor level of effect, 
➢ 0.21 ≤ An effect size value ≤ 0.50 indicates modest level of effect,  
➢ 0.51 ≤ An effect size value ≤ 1.00 indicates moderate level of effect, 
➢ 1.01 ≤ An effect size value indicates strong level of effect.  

 

One of the points to take into consideration in meta-analysis studies is the publication bias. 
Publication bias occurs since the studies yielding statistically significant and positive results are 
more likely not to be published compared to the studies yielding negative and statistically 
insignificant results. Thus, the average effect size value is more likely to be high (Borenstein, 
2009). In this study, “Funnel Plot,” “Orwin’s Fail-Safe N,” “Egger Regression, and “Duval and 
Tweedie ’s Trim and Fill” methods were used to assess publication bias.  
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In this study, the statistics Q (Cochran’s Q) and I² were used to evaluate the heterogeneity. 
Cochran's Q can be used as a measure of heterogeneity. It is calculated as the sum of the 
differences of the weighted squares between the weights used in the combination method and 
the effects of the individual studies and the combined studies (Borenstein, 2009). I² includes 
heterogeneity against the chance factor and shows the percentage of variance in the studies 
included in the analysis (Higgins and Thompson 2002; Higgins, Thompson, Deeks, & Altman, 2002).  
 

In the present meta-analysis study, the Comprehensive Meta-Analysis Version 2 (CMA Ver. 2.0) was 
used to analyze the effect sizes, heterogeneity tests, moderator, meta-regression, and publication 
bias (Borenstein, Hedges, Higgins, & Rothstein, 2005). SPSS 22.0 software was used to calculate 
the inter-coder agreement rate and Cohen’s Kappa statistics. For the statistical significance value, 
the value of 0.05 was taken as the reference.  

 

RESULTS 
 

In this study, the descriptive statistical analysis was performed for the studies. Table 1 shows the 
data obtained in this context. 
 
Table 1. Descriptive Statistics of the Studies Included in the Meta-analysis 

Variables  Frequency (f) Percentage (%) 

Publication year    

2010 5 10.2 

2011 2 4.08 

2012 4 8.16 

2013 1 2.04 

2014 3 6.12 

2015 7 14.28 

2016 8 16.32 

2017 2 4.08 

2018 8 16.32 

2019 6 12.24 

2020 3 6.12 

Publication type   

Article 36 73.46 

Doctoral Dissertation 2 4.08 

Master’s Thesis 11 22.46 

Scale Type    

Ready  22 44.89 

Adaptation 27 55.10 

Country    

National (Turkey) 32 65.30 

International 17 34.70 

Education Level    

Primary school  3 6.12 

Secondary school  33 67.34 
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When Table 1 was examined, it was observed that most of the studies were conducted between 
2016 and 2018 in terms of the publication year, were article in terms of publication type, adaptation 
in terms of scale type, in Turkey in terms of the countries and in secondary school subgroups in 
terms of the education level.  
 
Results on Publication Bias  
 
Figure 2 shows funnel plot results of 54 studies included in the meta-analysis.  
 

Figure 2. Funnel Plot Results for Publication Bias 

 
Based on Figure 2, the average effect size of the studies had an almost symmetrical distribution 
around the average effect size. This showed that there was no publication bias in the study. In 
addition, the results of “Orwin’s Fail-Safe N,” “Egger Regression Test,” and “Duval and Tweedie’s 
Trim and Fill” were examined to support that there was no publication bias in the study. Table 2 
shows the results of these methods.  
 
Table 2. Testing results of the publication bias 

Number of 
Studies Included 

Number of studies for 
Orwin’s Fail-Safe N 
“Insignificant” SOF  

Duval and Tweedie’s trim and fill 
method 

Egger Regression Test 
Number of 

Trimmed Studies 
Observed (Filled) 

for SOF 

54 SOF 854 for 0.01  7 0.154 (0.086) P=0.311 (1-tailed) 

 
Based on Table 2, the number of studies that could reduce the effect size to insignificant level 
according to Orwin’s Fail-Safe N was 854. This number was approximately sixteen times greater 
than the number of studies included in the current study. Fifty-four studies used in the study were 
all conducted for the research questions both in Turkey and abroad, and it is unlikely that the 
researchers would be able to access the remaining 854 studies. It is interpreted in the literature 
that there is no publication bias issue for the meta-analysis when Orwin’s Fail-Safe N is 5 - 10 times 
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greater than the number of studies included (Borenstein et al., 2009). Duval and Tweedie's trim 
and fill method is another test used in publication bias. In this test, first, the points deteriorating 
the symmetry in the Funnel Plot are determined. Next, these points are filled temporarily in the 
second stage and the overall effect size is calculated again. The rise in the difference between two 
overall effect sizes is interpreted as a possible publication bias (Card, 2012). According to Table 2, 
there was no difference between the observed effect size (0.154) and the virtual effect size 
(0.086) to correct the effect caused by publication bias. The result of Egger regression test in 
Table 2 revealed that p value (1-tailed) was statistically insignificant (p>0.05). All of these results 
showed that there was no publication bias in the present study.  
 
Results of the Overall Effect Size  
 
Table 3 shows the combined results of 54 studies included in the meta-analysis under random 
effects model.  
 
Table 3. The Combined Results of the Studies According to the Random Effects Model  

Model k ES* SH Variance Lower 
Limit 

Upper 
Limit 

Random Effects Model 54 -0.155 0.040 0.002 -0.233 -0.077 

* Negative value means there is an effect in favor of women. 

 
Based on Table 3, it was observed that the overall effect size value of the 54 studies included in the 
meta-analysis was 0.155 with a standard error of 0.040 under random effects (lower limit of -0.233 
and upper limit of -0.077 at confidence interval of 95%). This value showed that the overall effect of 
the gender variable on motivation towards science learning was insignificant in favor of women 
according to Cohen et al.’s classification (2007). 
 
Table 4 shows the statistical results about the heterogeneity in the studies.  
 
Table 4. Results of Heterogeneity Test  

Q df Chi-Square (²) p I-squared (I²) 

364.524 53 55.759 0.000 85.460 

 
When Table 4 was examined, Q (364.524) was observed to higher than chi square corresponding 
value (55.759) with 53 degrees of freedom. This result shows that the studies combined under 
random effects model had a heterogeneous distribution. This difference in the studies was caused 
by the factors other than sample error. In addition, I² value showing the heterogeneity amount 
(85.460) indicated that there was a high level of heterogeneity in the study. Figure 3 shows a 
forest plot showing the effect sizes of the studies included in the current study, their lower and 
upper limits and p values.  
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Figure 3. Forest Plot of the Individual Studies 

 
When Figure 3 was examined, it was observed that the effect size value was in favor of women in 
40 studies and in favor of men in 14 studies. It was concluded that p value was statistically 
significant (p<0.05) in 32 studies and was statistically insignificant (p>0.05) in 22 studies. 
 
Results of Moderator Analysis  
 
In this study, the variables of publication year, publication type, scale type, and education level 
were determined as potential moderator variables and included in the analysis. In this context, 
publication year was accepted as a continuous variable, whereas publication type, scale type, and 
education level were accepted as the categorical variables. Hence, the meta-regression analysis 
was conducted for publication year and the analog anova similarity analysis was conducted for the 
categorical variables. Table 5 shows analysis results of the categorical moderators. 
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Table 5.  Results of the Categorical Moderator Analysis  

    Confidence Interval of 95%   

Moderators k ES* SE Lower Limit Lower Limit 

Qb p 

Publication type      0.005 0.946 

Article 39 -0.150 0.040 -0.229 -0.071   

Thesis 15 -0.158 0.116 -0.386 0.069   

Scale type      0.527 0.468 

Adapted Scale 30 -0.128 0.062 -0.249 -0.007   

Ready Scale 24 -0.184 0.047 -0.276 -0.092   

Education Level       3.907 0.272 

Primary school 3 -0.275 0.098 -0.468 -0.083   

Secondary school 36 -0.155 0.041 -0.235 -0.075   

High school 11 -0.030 0.112 -0.249 0.189   

University 3 -0.531 0.344 -1.206 0.144   

* Negative value means there is an effect in favor of women. 
 

Based on Table 5 the average effect size of the articles in terms of publication type was 0.150 
(lower limit of -0.229 and upper limit of -0.071 at the confidence interval of 95%) in favor of women. 
The average effect size of the theses was 0.158 (lower limit of -0.386 and upper limit of 0.069 at 
the confidence interval of 95%) in favor of women. Also, there was no statistically significant 
difference between the groups (p>0.05).  
 
When the moderator of scale type was examined, it was observed that the average effect size of 
the studies using the adapted scale was 0.128 (lower limit of -0.249 and upper limit of -0.007 at the 
confidence interval of 95%) in favor of women. The average effect size for the studies using the 
ready scale was 0.184 (lower limit of -0.276 and upper limit of -0.092 at the confidence interval of 
95%) in favor of women. No statistically significant difference was found between the groups 
(p>0.05). 
 
Examining the moderator of education level, it was observed that the average effect size of the 
studies conducted at the primary school level was 0.275 (lower limit of -0.468 and upper limit of -
0.083 at the confidence interval of 95%) in favor of women. The average effect size of the studies 
conducted at the high school level was 0.030 (lower limit of -0.249 and upper limit of 0.189 at the 
confidence interval of 95%) in favor of women. The average effect size of the studies conducted at 
the secondary school level was 0.155 (lower limit of -0.235 and upper limit of -0.075 at the 
confidence interval of 95%) in favor of women. The average effect size of the studies conducted at 
the university level was 0.531 (lower limit of -1.206 and upper limit of 0.144 at the confidence 
interval of 95%) in favor of women. There was no statistically significant difference between the 
groups (p>0.05). 
 
In this study, the moderator of publication year was evaluated as a continuous variable. For this 
reason, the meta-regression analysis was performed for this moderator. Figure 4 shows the meta-
regression results of the moderator of publication year.  
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Figure 4. Correlation Between the Publication Years and the Effect Sizes 

 
When Figure 4 was examined, it was observed that the slope of the line showing the correlation 
between the publication year and the effect size decreased as the publication year progressed 
from past to the present. Table 6 shows statistical significance results regarding this decrease.  
 
Table 6. Results about the Correlation between the Publication Year and The Effect Sizes  

 Effect Size 
Standard 

Error 
Lower Limit Upper Limit Z-value p- value 

Publication 
Year 

-0.00702 0.00428 0.02533 -0.01142 -1.63870 0.10128 

Intercept 13.97857 8.63282 -2.94144 30.89859 1.61924  

 
When Table 6 was examined, it was observed that the publication year progressing from past to 
the present caused a decrease of 0.00702 in the effect size. This decrease was not statistically 
significant (p>0.05).  
 

DISCUSSION  
 

In the study, 49 studies, deemed suitable for a coding protocol investigating the results of studies 
conducted to determine the effect of gender on motivation towards science learning, were 
included in the meta-analysis. According to the categorical descriptive characteristics of these 
studies, the studies were conducted mostly between 2016 and 2018. The most widely studied 
categories included: “article” (in terms of publication type), “Turkey” (in terms of country), 
“secondary school” (in terms of level of education), and “adapted scale” (in terms of the scale 
type). 
 
In addition, the results of “Funnel Plot,” “Orwin’s Fail-Safe N,” “Egger Regression Test,” and 
“Duval and Tweedie’s Trim and Fill” which were performed to determine whether or not there was 
a publication bias in the current study) showed that there was no publication bias in the study. As 
a result of the combination made under the random effects model, the average effect size was 
determined to be 0.155. According to Cohen et al.’s classification, (2007), this value showed that 
the overall effect of the gender variable on motivation towards science learning was insignificant 

 
E

ff
e

ct
 S

iz
e

 

 



Research in Pedagogy, Vol. 13, No. 1, Year 2023, pp. 1-18 
_____________________________________________________________________________________________________________ 

12 

 

in favor of women. This result gave consistent outcomes with the individual studies conducted 
both in Turkey and abroad (Chan and Norlizah, 2017; Demir, Ekici, Kaya, & Mutlu, 2014; Karakaya, 
Avgin, & Yilmaz, 2018; Ozarslan and Sarac, 2019; Salih, Mai, & Shibli, 2016; Sevinc, Ozmen, & Yigit, 
2011; Silva, Khatibi, Mahanti, & Sarkar, 2018; Uzun & Keles, 2010; Yildirim and Karatas, 2018). In their 
study, Hardre, Chen, Huang, Chiang, Jen and Warden (2006) found that female students thought 
more positively, adapted more easily to their goals and had higher motivation compared to male 
students. In addition, they emphasized that genders of the students affected their motivation 
towards learning. Likewise, Khamis, Dukmak and Elhoweris (2008) concluded in their study that 
female students were more motivated about learning in general compared to their male 
counterparts. Mahanti and Sarkar (2018) found that female students had higher motivation levels 
compared to male students and there was no significant difference between students living in 
rural or urban areas in terms of science motivation levels. Yildirim and Karatas (2018) conducted a 
study to investigate secondary school students’ motivation towards science learning. They 
discovered that there was a significant difference in favor of female students in the motivation 
levels of students in terms of the variables of the frequency of conducting experiments, level of 
participation in the classroom, the level of liking science lesson and gender. Turhan (2020) 
conducted a meta-analysis study to analyze 22 studies that examined how gender influenced 
academic motivation in Turkey between 2004 and 2019 and determined that gender had a weak 
effect on academic motivation and it was in favor of male students.   
 
Some studies have reported a significant difference according to gender, whilst others have 
reported no significant difference. This is believed to be associated with age of individuals in the 
sample group and, accordingly, the difference in their perceptions. Another reason for this result 
may be the difference between the sample characteristics and measurement tools of the studies. 
In this study, Q (Cochran’s Q) and I² statistics were used to evaluate heterogeneity. According to 

the heterogeneity test, there was a high level of heterogeneity in the study (Q=364.524; ²=55.759; 
I²=85.460). A moderator analysis was conducted to identify the sources of the high level of 
heterogeneity between the studies. According to the results of the anova similarity analysis 
(conducted for categorical moderators including publication type, scale type and education level 
according to the moderator analysis results), these moderators investigated did not cause a 
statistically significant difference in the effect sizes.  
 
Accordingly the meta-regression analysis performed for the moderator of publication year (which 
was evaluated as a continuous variable), the moderator of publication year did not cause any 
significant difference on the effect size of students’ motivation towards science learning. As it 
progressed from 2010 to 2020, there was a statistically insignificant decrease in the slope of the 
line showing the correlation between the publication year and the effect size.   
 
The following recommendations were presented based on the results of this study:  

• This meta-analysis study covered the studies conducted between 2010 and 2020. The 
study can be repeated in a new meta-analysis study by extending this time range.  

• When the studies are investigated in terms of publication years, it was seen that the level 
of motivation towards learning science decreased as one progressed from the past into 
the present. Other researchers should investigate the reasons behind this.  

• When the frequency and percentage values of the studies in the meta-analysis study 
were examined in terms of publication type, it was observed that 73.46% of the 49 
studies consisted of articles. There was only one doctoral dissertation on the effect of 
the gender variable on students’ motivation towards learning science. This reveals the 
necessity of increasing the number of such studies.  

• It was determined that most of studies (67.34%) were the secondary school level. The 
number of studies conducted at other education levels was insufficient. Researchers 
should conduct studies using qualitative methods (e.g. interviews) to determine the 
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variables associated with secondary school students’ motivation towards science 
learning. 

• Studies that are more detailed should be conducted. They should look at the effect of the 
gender variable on the general and subscale motivations of students towards science 
learning, and what causes that.  
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