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Abstract 

The purpose of this research paper was to investigate the relationships between reading skills, 

gender, and gender- and socio-economic classroom composition in the Netherlands. It is 

hypothesized that this gender gap is smaller if the majority of the classroom is female and of a 

higher socio-economic status, and, furthermore, that the positive effect of a mostly female 

classroom is higher if the classroom’s socio-economic status was is higher. To test this, the 

PIRLS 2016 dataset (Martin et al., 2017; Gubbels et al., 2017) was used, which was 

administered among 4th-graders (in Dutch: groep 6). The data that was analysed consisted of 

4144 students from 132 different schools. Multilevel analysis shows that boys are poorer 

readers than girls, and that both higher individual socio-economic status and the average socio-

economic status of the classroom positively influenced the reading performance of either 

gender. Whether there was a majority of girls in the classroom was not relevant for the gender 

gap, which was also unaffected by both measured forms of socio-economic status. What this 

research shows is that the gender gap in reading skills exists among 4th-graders in the 

Netherlands, and that it is not affected by classroom composition of gender or socio-economic 

status. With this conclusion, the paper adds to the existing literature by finding that the gap 

already exists at primary-school age, and that, in the Netherlands, it is not easily mitigated by 

these school climate factors. Future research could investigate whether the relevance of 

composition effects depends on age and culture. 

Keywords: gender, gender inequality, classroom composition, socio-economic status, 

reading skills 

 

Introduction 

Education provides great benefits to those who receive it and society as a whole, such 

as higher income and greater civil participation (Trostel, 2015; Vila, 2000). It has, however, 

become evident that not everyone has equal opportunity within education. One such 

phenomenon is the underrepresentation of men in tertiary education (Eurostat, 2019; 

Pekkarinen, 2012). This broader trend is also represented in reading skills, where girls 

generally outperform boys (Stoet and Geary, 2013; van Hek et al., 2018). This is highly 

unfortunate, as reading skills are essential for high school and later academic achievement 

(Hermida, 2009; Hernandez, 2011). 
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One potential reason for this discrepancy is a difference in study culture between the 

genders. There’s evidence that boys have a poorer study culture than girls (Van Houtte, 2004a; 

2004b), and that studying is considered a feminine trait that boys get bullied for (Epstein, 

1998). Girls, on the other hand, embrace good studying ethics instead as part of their female 

identity.  

To combat male reading underperformance, one might try to alter the school climate to 

encourage a better study ethic among boys. According to Van Houtte (2004a) and Van Hek et 

al. (2018), study ethic is part of the school climate, and a greater presence of girls improves 

this climate and hence study ethic of boys. In other words, girls transmit their better study ethic 

to boys through the school climate. However, while this has not yet been empirically 

investigated, there is reason to doubt this effect on schools of all socio-economic levels. Boys 

from low-SES environments have proven to be particularly disruptive in classrooms – thus 

affecting the school climate negatively – as well as poor academic performers (Entwisle et al., 

2007). Van Houtte (2004b) has shown that male students in vocational (low-SES) schools 

reject study culture more actively. At the same time, Stoet and Geary (2013) have found that 

the gap in reading skills between boys and girls is the greatest amongst the poorest overall 

performers, while it is near non-existent among the highest performers, and it is not 

unreasonable believe that those that perform poorly are those with the lowest socio-economic 

status (Sewell & Shah, 1967; Herrmann & Guadagno, 1997; Eagle, 1989). Thus, the boys who 

lag behind the most in reading may also be less likely to reap the benefit from having more 

girls around. 

Combining the compositional effects of gender as well as how this is affected by the 

compositional effects of socio-economic status is one step further in investigating the 

complexities of academic disparity. This paper will try to contribute to the existing literature 

by answering the following research questions: 

1) To what extent is the difference in reading ability between 4th-grade boys and 

girls reduced by the majority presence of girls at the class? 

2) To what extent is the difference in reading ability between 4th-grade boys and 

girls reduced by the average socio-economic status of the class? 

3) To what extent is the effect of majority presence of girls in the school on the 

reading abilities of 4th-grade boys inhibited by the average socio-economic status 

of the class? 
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The open PIRLS 2016 data will be used, a rich dataset that contains a variety of 

information on 4th-graders from multiple countries (Martin et al., 2017). This paper will as a 

result also investigate this age group; significantly younger than the target age from Van Hek 

et al. (2018) and Van Houtte (2004b), which was in the middle- to late-teens. However, 

investigating a younger age group will be informative to see when exactly the patterns they 

discovered start to occur. As a result, if this research finds that the effects do exist among 4 th-

graders, public policy can be tuned to target this younger age group to intervene earlier. In 

addition, this research will only investigate the Netherlands, as all three research questions 

together go rather in-depth until multiple cultural aspects, and there is the risk of missing 

phenomena that only exist in some countries if all countries are taken into account. The 

Netherlands in particular is chosen because much of the literature this paper wishes to elaborate 

on mostly focussed on the western world – so their theories should still apply – but the 

Netherlands on its own has not been investigated much in such detail. 

 

Theory 

This chapter will go into the background of the effect of gender on academic achievement, as 

well as the effect of gender composition and the composition effects of socio-economic 

status. Four hypotheses will be derived from these theories, which are visualized in figure 1. 

Effects of Gender 

It has been well-established that women currently widely outperform men in academic 

achievement. Eurostat shows that 31.8% of women in the EU achieve tertiary education, but 

only 27.3% of men, and with some countries showing even greater discrepancies (Eurostat, 

2019). In the United States, college attendance of women started to surpass men in the 1980s; 

a trend that continues to this day (Goldin et al., 2006). Pekkarinen (2012), who researched the 

gender gap in Nordic countries, suggests a few theories for why this occurs, including 

genders being differently affected by gender composition of the school, teacher’s gender, 

school resources, early education and tracking. Another reason is the often poorer study 

culture among boys. Hoxby (2000), for instance, argues that boys are overall more disruptive 

and therefore perform more poorly in school, and finds empirical support for this. The work 

by Van Houtte (2004a, 2004b) also claims that boys have an overall poorer study culture, 

which negatively affects their performance.  
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While these patterns may exist on a greater scale, they do not apply to all skills equally. 

For instance, boys are shown to perform better at mathematics than girls (Stoet & Geary, 2013). 

Girls, on the other hand, outperform boys in reading (Stoet & Geary, 2013; Van Hek et al., 

2018). However, Stoet and Geary do find that the gender differences were much greater in 

reading than in mathematics. Furthermore, gender differences in reading were universally 

found in all 75 countries they analysed, which was not the case for mathematics. In light of 

these findings, the first hypothesis is: 

H1: 4th-grade girls have better reading skills than boys. 

Composition Effects of Gender 

The sustenance of male underperformance is best explained by the mechanisms of social 

control theory (Van Tubergen, 2015). Social control theory explains the maintenance of 

social norms that exist within a population through monitoring and sanctions. An individual 

must act upon a social norm, or expect sanctions from other individuals who share this norm 

and monitor them. If there is no-one around to monitor the individual, they will likely deviate 

from the norm; the presence of monitors is therefore essential to the enforcement of the social 

norm. There are a few limitations to Social Control Theory. It does not explain why the social 

norm exists in the first place. It is also not too difficult to imagine someone who has 

internalized the said norm and does not need monitoring. However, social control theory does 

explain why the presence of certain individuals in the surroundings is important. 

In this context, a common norm among boys is to be less engaged with school, and 

instead partake in disruptive behaviour, which is monitored by fellow boys and enforced 

accordingly. Lavy and Schlosser (2011) put forth the theory that a greater presence of boys in 

a classroom increases disruptive and violent behaviour in the class, and predicts greater fatigue 

in teachers and worse teacher-student relationships, which in turn worsens performance. They 

find empirical support for this theory in their paper. Pekkarinen (2012) applies this principle to 

highlight that same-sex education would only increase the gap between boys and girls. Indeed; 

if boys are surrounded by boys, they are more likely to be encouraged to be disruptive and 

more likely to be sanctioned for not doing so. Epstein (1998) furthermore specifies the exact 

cultural elements that cause this to happen: This is an example of toxic masculinity, where even 

among younger boys, studying well is considered a “feminine” trait that can give a boy pariah 

status, while partaking in disruptive activities is socially encouraged. and deviation from the 

norm is sanctioned by other boys in the classroom through bullying.  



6 

 

 

In line with social control theory, if there are less boys around to monitor and enforce 

poor studying behaviour, and more girls to encourage good studying behaviour, boys’ reading 

skills – and academic performance in general – should improve. The literature supports this, 

too. If the majority of a school consists of girls, both boys and girls scored significantly better 

on reading tests (Hoxby, 2000; van Houtte, 2004a; van Hek et al., 2018), and that the effect is 

stronger for boys than for girls (van Hek et al. 2018). There are empirical indications that these 

effects are indeed mediated by study culture: boys also perform better in mathematics with 

more girls around, even though girls on average perform worse in that field (Hoxby, 2000), 

and having a greater proportion of girls improves the overall study culture (van Houtte, 2004a). 

Therefore, the second hypothesis is as follows: 

H2: The gender gap in reading skills is smaller if a greater proportion of the school consists 

of girls. 

Composition Effects of Socioeconomic Status 

Numerous scientific papers have established a link between socioeconomic status of a child’s 

family and their own academic achievement and development, presumably due to differences 

in quantity and quality of knowledge and resources being passed on to the child (e.g. Sewell & 

Shah, 1967; Herrmann & Guadagno, 1997; Eagle, 1989). Furthermore, effect of school 

composition of socio-economic status – henceforth SES – on the performance of the child has 

also proven to be highly relevant (Sirin, 2005; Liu et al., 2015). What this means is that the 

more pupils in a school are of a higher SES, the greater the performance is, even of those with 

lower SES.  

However, there is reason to believe that SES has different effects on performance across 

genders. Especially boys suffer more greatly from having a lower SES-environment. They are 

even more disruptive in class – possibly due to a rougher environment to grow up in – and as 

a result perform more poorly in reading tests relative to girls than boys with a higher SES 

(Entwisle et al., 2007). Considering the above, one has reason to believe that boys suffer more 

from having a lower economic status and benefit more from having a higher one. Yet, this is 

not the case; girls actually benefit more greatly from a higher SES (Van Hek et al., 2018; Sewell 

& Shah, 1967). Van Hek et al. (2018) concluded that this surprising result depends on which 

country and cultural context it is measured in. Overall, there is reason to believe that low-SES 

boys are more disruptive in class than high-SES boys, which leads to the third hypothesis: 

H3: The gender gap in reading skills is smaller if the average SES of the class is higher. 
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Greater disruptive behaviour among low-SES boys is of furthermore of concern in 

strategies government agencies would like to employ to reduce the gender gap. It may imply 

that the anti-studying culture is more dominant and therefore less easily improved by the 

presence of girls. Van Houtte (2004b) found evidence that boys from Belgian vocational (low-

SES) schools more actively reject study culture than those in general schools. If this is indeed 

the case, one should expect an interaction between the compositional effects of SES and 

gender, where the positive compositional effect of gender is negatively moderated by the 

compositional effect of SES. This is basis of the fourth and final hypothesis of this paper: 

H4: The higher the average SES of the school, the greater the negative moderation effect of a 

majority of pupils being female on the gender gap in reading ability. 

 

Figure 1 

Path model of the proportional effects on studying norms and reading performance among 

boys. 
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Methods 

Data 

The PIRLS dataset administered over the course of 2016 will be used (Martin et al., 2017). 

This dataset contains the results of a reading test administered to children and questionnaires 

filled in by those children, their parents or guardians, their teachers and the school directors. 

The questionnaires asked a variety of questions relating to reading competencies and the 

school, home and general social environment of the children. All variables used in this research 

rely on student data. As stated in the introduction, only the part of the dataset collected in the 

Netherlands will be used. 

Nested stratified random sampling with two stages is the standard method of PIRLS 

2016. This starts on the national level; first, random schools were to be sampled. In the second 

stage, random 4th-grade (in Dutch: “groep 6”) classes were to be sampled within those schools. 

Based on international guidelines, the target was to have at least 4000 students participate, have 

50% of the original school sample participate, and to reach an 85% participation rate using 

reserve schools (Gubbels et al., 2017). The actual sample consisted of 150 schools, of which 

67% responded. The sample was stratified by school SES and urbanisation of the school 

environment, in order to try and find a representative sample. For each school in the original 

sample, two reserve schools were selected that very similar to the original school based on the 

aforementioned stratification variables. After approaching them a response rate of 88% was 

reached. Schools were only included if they had five or more students in the target grade and 

had a education system similar to the national standard. On a class level, only non-disabled and 

native speakers were included. No classroom sampling occurred in the Netherlands if a school 

had multiple 4th-grade classes, all of them participated. This dataset contains 4206 students 

from 132 schools. 

Operationalization 

The descriptive statistics for the operationalized variables can be found in table 1. Because they 

had missing values on the SES-variable, 62 students were excluded, for a definitive N=4144. 

Reading performance is calculated from the scores achieved on the reading test. The 

test consisted of a number of texts, about which students had to answer open and closed 

questions. The test investigated the student’s skills in the fields of literary experience, 

information acquisition and usage, interpretation, and retrieval. The minimum final score was 

around 300, and the maximum was around 700; in the Dutch version, it was possible to go 
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beyond 700. The final scores were calibrated such that, in all countries, four benchmarks were 

reached for reading levels; Low (400), Intermediate (475), High (550) and Advanced (625). 

Five plausible values were calculated in the original dataset, based on item response theory to 

ensure accurate measures of the latent variable of reading skills (see Martin et al., 2017, chapter 

11). However, for the sake of simplicity, the average of these five values will be calculated and 

taken as the definite reading score for this research. The higher the value, the better the reading 

score. 

The gender variable simply asked whether the participant was a boy or a girl. The 

original variable had two values: “1” for girl and “2” for boy. This will be adjusted so “0” 

means girl and “1” means boy, for convenient use in the multilevel model. 

The majority presence of girls-variable is similar to the variable constructed by Van 

Hek et al. (2017) for replication purposes. This means that it is a binary variable, where if 60% 

or more of the students in a class is female, the value is “1”, and otherwise, the value is “0”. 

To be certain that this cut off point is not completely arbitrary, variables for 55% female and 

65% female have been tested using a simple OLS-regression, and the version with 60% cut off 

produced the largest effect sizes. Unlike the research by Van Hek et al., this version variable 

uses class instead of school, because the PIRLS2016 dataset does not have complete data for 

the entire school. Fortunately, class is a better replacement, since it is likely that this is the 

group of children a pupil spends most time with at school, and the theory mostly emphasizes 

the importance of personal interaction. 

Average SES will be calculated based on an economic and a cultural metric. First, the 

average will be taken of the seven questions that indicate the economic dimension; whether the 

child has a computer, desk, own room, internet connection, video game console, subscription 

to a newspaper, and own mobile phone (Gubbels et al., 2017). In order to make sure enough 

relevant indicators are included, a mean will only be calculated if the participant had at least 4 

items filled in. The Cronbach’s Alpha for a scale with all 7 items was only ,185. One item was 

removed in order to improve the scale up to a Cronbach’s Alpha ,251. It is unacceptably low, 

but unfortunately, no better measure is available in this dataset, and it does theoretically relate 

well to the child’s economic resources. The cultural dimension is based upon the question of 

how many books the child had at home. This scale had five values; 0-10 books, 11-25 books, 

26-100 books, 101-200 books and more than 200 books. Both variables are standardized, and 

overall individual SES is calculated by taking the average of the two standardized variables. If 
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a participant had no value for either type of SES, they were excluded. The final step is 

calculating the class average from this variable. In order to make sure that average class SES 

is properly interpretable, the individual student’s SES will be introduced as a control variable 

at the same time as the main effect of class-average SES.  

Table 1. 

Descriptive statistics of gender, reading performance, female majority and average SES 

variables (N=4144). 

Variable Mean S.d. Min Max Skewness Kurtosis 

Male ,506  0 1,000   

Reading 

Performance 

5147,609 55,732 347,260 737,130 -,354 

(,038) 

,042 

(,076) 

>60% Female ,188  0 1,000   

Average SES 0 ,247 -,85 ,67 -,353 

(,038) 

,803 

(,076) 

Standard errors are presented in parentheses. 

Analysis 

There is no obvious violation of the normality and linearity assumptions of regression. 

According to the skewness and kurtosis statistics found in table 1, the variables of reading 

performance and SES appear to be normally distributed. Linearity of the effects is assumed; an 

effect of a binary variable is always linear, and there is no theoretical reason to believe that 

SES has any non-linear effects. 

However, there is a major issue with using an OLS-regression: the data points are not 

independent of each other, since the data is nested within schools. Therefore, multilevel 

analysis will be conducted. The multilevel analysis will have two levels: schools and students 

within those schools. Although there are also classes that could exist as a level, not all schools 

had multiple classes and it is very likely that differences between schools will be the greatest 

than differences between classes within those schools, so schools as a second level is sufficient. 

Seven models will be estimated. The first is an intercept-only or “baseline” model, used to 

calculate the intraclass correlation (see Hox, 2010). The formula to calculate interclass 

correlation (ICC) is as follows:  

ρ = σ2
u0j / (σ

2
u0j + σ2

eij), 
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where σ2
u is the intercept variance at the highest level (in this case, school), and σ2

e is 

the residual variance at the individual level.  

This is followed by a second model with as only predictor reading performance. The 

third model adds the main effect of a majority presence of girls, and the fourth adds the main 

effect of SES composition as well as the control variable of individual SES. The fifth model 

introduces the interaction between the effect of gender and the majority presence of girls, the 

sixth then adds the interaction between gender and class-average SES, and the final seventh 

model adds the three-way interaction between class SES, gender and female majority presence, 

as well as the interaction between class SES and female majority presence to make this 

possible. All effects will be estimated as fixed, as there are no theoretical reasons relevant to 

this research why they should vary between schools. 

Unfortunately, SPSS-statistics misses a few statistics useful for assessing the quality of 

models and comparing them. These therefore need to be calculated manually. What follows is 

a brief overview of these additional calculations. The models will be compared with their -

2LL-values and the χ2-change method, as described by Field (2018). This entails taking the 

difference between the -2LL-values of the models as the χ2-value, and the number of predictors 

added as the degrees of freedom. P-values will be calculated using an online calculator. The 

explained variance (R2) will be calculated both at the individual and school level. Individual 

variance is calculated with the following formula (Hox, 2010): 

R2
1= (σ2

e|b − σ2
e|m) / σ2

e|b, 

where σ2
e|b is the individual level variance from the baseline model and σ2

e|m from the model 

in question. School level variance is calculated with this formula: 

R2
2 = (σ2

u0|b − σ2
u0|m) / σ2

u0|b, 

where σ2
u0|b is the school-level variance in the baseline model and σ2

u0|m is the school-level 

variance at the model of interest. 

 

Results 

Multilevel analysis is conducted, with schools as the second level. An overview of the results 

can be found in table 2a, 2b and 2c. Model 1 contains no predictors, only the fixed and random 

components of the intercept. Intercepts vary significantly between participants (Var=392,448; 



12 

 

 

Wald Z(1)=6,288; p<0,001). The intraclass correlation (ρ), equal to the residual variance on 

the school level (σ2
u) divided by the total individual (σ2

e) and school-level residual variance 

(Hox, 2010), is as follows:  

ρ = σ2
u0j / (σ

2
u0j + σ2

eij) 

ρ = 392,448 / (2747,628 + 392,448) = ,125 

An ICC of ,125 means that 12,5% of the variance can be explained by differences between 

schools. As a rule of thumb, an ICC greater than ,05 indicates that variances differ enough 

between clusters that the independence assumption of the OLS-regression is not upheld, and 

therefore, a multilevel model is necessary. 

In model 2, it can be observed that boys score significantly worse on the reading test 

than girls (b=-11,029; p<,001). This finding supports hypothesis 1, “4th-grade girls have better 

reading skills than boys”. Using the χ2 calculation, Model 2 is a significantly better than model 

1 (χ2
change=44,892; dfchange=1; p<,001). It explains 1.1% of the individual variance (R2

1=,011). 

There are no school-level variables included in this model, and hence, the explained variance 

on that level is not relevant. 

The main effect of a female majority is introduced in model 3. This effect is not 

significant. The model is as such not a significant improvement upon the previous model 

(χ2
change=2,261; dfchange=1; p=,133). In model 4, individual SES and the main effect of class-

average SES is added. Both the effect of individual (b=13,407; p<,001) and class-average SES 

(b=32,647; p<,001) are significant. With these two additions, the model is a significant 

improvement upon model 3 (χ2
change=208,865; dfchange=2; p<,001). On an individual level, 4,9% 

of the variance is explained (R2
1=,049), while on the school-level, 41,8% is explained 

(R2
2=,418). 

Model 5 contains the first interaction effect; the moderation of a female majority on the 

effect of gender. As the main effect was not significant, it is not surprising that the interaction 

effect is not significant either. This means that no support is found for hypothesis 2, “The 

gender gap in reading skills is smaller if a greater proportion of the class consists of girls.” 

The model is not better than model 4 (χ2
change=,272; dfchange=1; p=,602). 

Model 6 introduces the next interaction effect, which is between the effect of gender 

and class-average SES. This effect is not found to be significant, which means that hypothesis 

3, “The gender gap in reading skills is smaller if the average SES of the class is higher,” is not 
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supported. The model also makes no significant improvement on the previous model 

(χ2
change=,036; dfchange=1; p=,850). 

The final model, model 7, introduces the interaction effect between a female majority 

and average SES, as well as the three-way interaction between gender, female majority and 

average SES. Neither are significant. Therefore, no support is found for hypothesis 4, “The 

higher the average SES of the school, the greater the negative moderation effect of a majority 

of pupils being female on the gender gap in reading ability.” Model 7 is not an improvement 

upon model 6 (χ2
change=,041; dfchange=2; p=,980). 

Overall, the best model tested here is model 4, as it explains the most variance on an 

individual and school level with the fewest redundant variables. It is in particular noteworthy 

how over 40% of the variance at a school level is explained with the only significant effect on 

that level coming from the average SES, even when controlling for individual SES.  
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Table 2a. 

Results of the multilevel models on the dependent variable, reading performance for models 1, 

2 and 3. (Nstudents=4144, Nschools=132). The table continues on the next page. 

 Model 1  Model 2  Model 3  

Fixed Effects b  s.e. b  s.e. B s.e. 

Intercept 525,410***  1,957 550,862***  2,119 552,012*** 2,235 

Male   -11,029***  1,642 -11,311*** 1,652 

Majority 

Female 

    -4,651 3,082 

SES Individual       

SES Class       

Interactions       

Male * Majority 

Female 

      

Male *  

SES Class 

      

Majority 

Female *  

SES Class 

      

Male * Majority 

Female *  

SES Class 

      

Random 

Effects 

      

Individual 

Level Variance 

2747,628***  61,352 2717,063***  60,671 2716,957*** 60,668 

School Level 

Variance 

392,448*** 62,409 393,662***  62,465 385,671*** 61,429 

Model 

Statistics 

      

-2LL 44786,139  44741,247***  44738,986  

R2
1   ,011  ,011  

R2
2   -,003  ,017  

***p<,001. -2LL stands for -2 Log Likelihood; the lower it is, the better the model. If this value is 

significant, it means that is an improvement upon the previous model. 
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Table 2b. 

Results of the multilevel models on the dependent variable, reading performance for models 4, 

5 and 6. (Nstudents=4144, Nschools=132). The table continues on the next page. 

 Model 4  Model 5  Model 6  

Fixed Effects b  s.e. b  s.e. b s.e. 

Intercept 553,026*** 1,906 553,233*** 1,948 553,223*** 1,948 

Male -11,119*** 1,619 -11,505*** 1,780 -11,492*** 1,781 

Majority 

Female 

-1,417 2,871 -2,237 3,270 -2,201 3,274 

SES Individual 13,407*** 1,171 13,416*** 1,171 13,419*** 1,171 

SES Class 32,647*** 4,912 31,604*** 4,913 33,202*** 5,842 

Interactions       

Male * Majority 

Female 

  2,237 4,286 2,183 4,296 

Male *  

SES Class 

    -1,237 6,549 

Majority 

Female *  

SES Class 

      

Male * Majority 

Female *  

SES Class 

      

Random 

Effects 

      

Individual 

Level Variance 

2612,855*** 58,381 2612,626*** 58,376 2612,642*** 58,376 

School Level 

Variance 

228,340*** 41,829 228,474*** 41,845 228,399*** 41,835 

Model 

Statistics 

      

-2LL 44530,121***  44529,849  44529,813  

R2
1 ,049  ,049  ,049  

R2
2 ,418  ,418  ,418  

***p<,001 -2LL stands for -2 Log Likelihood; the lower it is, the better the model. If this value is 

significant, it means that is an improvement upon the previous model.



16 
 

 

Table 2c. 

Results of the multilevel model on the dependent variable, reading performance for model 7 

(Nstudents=4144, Nschools=132). 

 Model 7  

Fixed Effects b  s.e. 

Intercept 553,213*** 1,949 

Male -11,486*** 1,781 

Majority Female -2,278 3,299 

SES Individual 13,425*** 1,172 

SES Class 33,816*** 6,613 

Interactions   

Male * Majority Female 2,245 4,319 

Male * SES Class -1,776 7,254 

Majority Female * SES Class -2,524 12,879 

Male * Majority Female * SES Class 2,412 17,580 

Random Effects   

Individual Level Variance 2612,630*** 58,377 

School Level Variance 228,342*** 41,846 

Model Statistics   

-2LL 44529,772  

R2
1 ,049  

R2
2 ,418  

***p<,001 -2LL stands for -2 Log Likelihood; the lower it is, the better the model. If this 

value is significant, it means that is an improvement upon the previous model. 

 

Conclusion 

This paper set out to investigate the influence of classroom composition on the gender gap in 

reading skills in the Netherlands. There were three research questions about this: Whether the 

difference in reading skills between boys and girls is reduced if most of the class is female; 

whether this difference was reduced if the classroom has a higher average socio-economic 

status; and finally, whether the influence of a mostly female classroom is stronger if the average 

socio-economic status of the classroom is higher. To answer these research questions, the 

Dutch data from the PIRLS 2016-dataset (Martin et al., 2017; Gubbels et al., 2017) – consisting 
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of 4144 4th-grade students from 132 schools – was analysed using multilevel modelling. This 

was necessary due to the clustered nature of the sample. 

To answer the first research question, while the gender gap in reading skills was found, 

it is not affected by the majority of the class being female. Thus, if most of the class consists 

of girls, they do not transmit the study culture to boys, at least not in a way that is measurable. 

These results stand in contrast the results of Van Hek et al. (2018) – who did find an 

improvement in mostly female classes among adolescents – but they are generally in line with 

the findings of Van Houtte (2004a). However, it is worth noting that Van Houtte’s conclusion 

that the presence of girls improved the overall study culture of all pupils was not found in this 

research either. A possible explanation for these contradictory findings is the age difference 

between their populations, which consisted of adolescents, and the one from this paper. This 

could mean that the study culture of the classroom is very rigid or not yet relevant at a younger 

age, and that this changes as the child grows older. 

With regards to the second research question, it was found that, although the class’ 

average socio-economic status has a serious influence on the everyone’s reading performance, 

it did nothing to influence the gender gap. Therefore, the results of Entwisle et al. (2007) in the 

United States are not replicated in the Netherlands. This could be explained by different cultural 

and societal conditions, but overall warrants further investigation. 

To answer the third and final research question, no relationship between the majority 

presence of girls and the average socio-economic status of classroom with regards to the 

reading skills gender gap was found. This is naturally due to the fact that there already was no 

relationship between the majority presence of girls in class and the gender gap in reading 

performance. This is in contrast to Van Houtte’s (2004b) conclusion that boys from Belgian 

vocational schools seem to reject study culture more actively. Perhaps this is due to cultural 

differences between Belgium and the Netherlands, or due to the age difference between Van 

Houtte’s sample and this paper’s sample. 

The conclusion of this paper is therefore that Dutch 4th-grade boys are indeed poorer 

readers than girls, and that this difference is not affected by a girl-dominant or socio-

economically higher status classroom composition. This indicates that study culture in the 

classroom – the proposed mechanism for the difference between boys and girls – is more rigid 

among this population than among older students, though it could also mean that gender and 

socio-economic status are not as relevant to the composition at this age as other (classroom) 
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factors. Though it is still worthwhile to look into ways of improving young boys’ reading skills, 

trying to achieve certain compositions of gender and socio-economic status should not be used 

as an intervention against the reading skills gender gap in this age group. 

The greatest strengths of this research were a cohesive measurement of social-economic 

status, the testing of multiple, thorough multilevel models, and the usage of a large, openly 

available dataset. In addition, PIRLS 2016 datasets for other countries are available, and they 

have the same variables, making for easy replication. There were some limitations to this study, 

too. For instance, the paper did not investigate the study culture of boys and girls itself; instead, 

it merely analysed proposed causes (presence of girls and students with a low socio-economic 

status) and consequences (reading performance). It would be preferable if a direct measure of 

study culture (beliefs, attitudes, etc.) was used. Furthermore, this research only looked at 

general presence of these students in the classroom, not at the actual social network of the child. 

It could be that, although in the same classroom, multiple cliques barely talk to each other and 

therefore affect each other’s study culture very little, making classroom composition a poor 

measure. 

Further research could look to compensate for the shortcomings of this study by using 

a questionnaire that also asks about the pupil’s attitudes towards learning and gender roles, and 

using network-based methods to find out what kind of actual friends the child has. These 

refinements could provide more detailed results about whether gender roles and the study 

culture tied to them are indeed more rigid among younger children than they are among 

adolescents, and whether just classroom composition is sufficient, or if the child’s friend 

network is more important. Another area of interest would be replicating this study in other 

countries. As much of the theory this paper built its models upon was based on previous 

research conducted in countries other than the Netherlands, such as Belgium (Van Houtte, 

2004b) and the United States (Entlewise et al., 2007), and many of these findings have not been 

replicated, it is worth looking into just how geographically and culturally sensitive these 

theories are. It would also be of much interest to investigate different age groups to see when 

exactly study culture becomes important. Van Hek et al. (2018), who investigated adolescents, 

found the gender reading gap and also found that it was smaller if most of the class was female. 

One of the most striking conclusions of this paper is that the gender gap was also present among 

4th-graders, but the influence of a female majority was not. Perhaps there is an age at which 

peers become more important and these classroom composition effects start to become 

relevant. Finding out at exactly what age this happens is valuable both for supplementing the 
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scientific literature and for attuning policy instruments to the right target population to reduce 

the reading gender gap. 
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