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Popular Abstract 

Gender differences in reading are a common finding in international assessments with girls 

usually outperforming boys. The Progress in International Reading Literacy Survey (PIRLS) is 

among the widely known international large assessment that focus solely in assessing reading 

achievement of 4th grade students. Using the data from PIRLS 2016, this study aims to 

investigate gender differences in reading achievements by accounting for students’ 

characteristics that relate to reading attitudes, sense of belonging, and early literacy. Descriptive 

statistics, multiple regressions, and Oaxaca-Blinder decomposition are used to analyse the data. 

Results from decomposition suggests that the score of boys would increase to a varying degree if 

they have the same characteristics as girls across Nordic countries. While confidence in reading 

predicts reading achievements, it was reading motivation and early literacy skills before 

beginning primary school that contribute the most in explaining the gender gap in reading 

achievement.  
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Abstract 

Gender differences in reading are a common finding in international assessments with girls 

usually outperforming boys. The difference in reading between girls and boys has been 

highlighted as an educational challenge in most OECD countries, and the gap was significant for 

the Nordic countries. The Progress in International Reading Literacy Survey (PIRLS) is among 

the widely known international large assessment that focus solely in assessing reading 

achievement of 4th grade students. It offers the possibility to investigate how variability in 

various background context relate to reading achievement. Using PIRLS 2016, this study aims to 

investigate gender differences in reading achievement by accounting the contribution of different 

variables related to engagement in reading lessons, reading motivation, reading self-efficacy, 

sense of belonging at school, home characteristics (parents reading attitude, early literacy 

activities, early literacy tasks. The data is analysed using multiple regression analysis, and the 

gap in reading score would be decomposed for each Nordic country. The decomposition results 

suggest the reading score of boys increased if they have the same characteristics as girls. Reading 

motivation and early literacy skills before primary school account the most in explaining gender 

differences in reading achievements, while some of the gap remained unexplained.  

Keywords: PIRLS, Nordic, Oaxaca-Blinder decomposition, gender differences, reading 

achievement 
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Gender Differences in Reading 

Decomposing Gender Differences in Reading: Evidence from Nordic 

PIRLS 2016 

Reading is the most important learning activity among various academic skills in 

which children engage during their first years at school (Chapman, Tunmer, & Prochnow, 

2000). The ability to read is fundamental for academic achievement and success (Perfetti and 

Curtis, 1986). Reading is not only essential for students to progress in the education system, 

but also arguably a key determinant of an individual’s life chances and future beyond school 

(Schwippert & Goy, 2007). Young children acquire reading through a variety of activities 

and experience with different contexts; and at fourth grade, children develop the skills, 

behaviors, and attitudes associated with reading literacy mainly at home and in school; and 

for young readers, acquiring reading literacy, is of essential importance for their academic 

and general success in life (Chall, 1983).  

Gender differences in reading are a common finding in international assessments 

which highlight the higher performance of girls over boys (Schulz-Heidorf & Støle, 2018). 

This large gap was well-documented within the international comparative assessment 

dedicated to measure 4th graders’ learning in reading, known as the Progress in International 

Reading Literacy Study (PIRLS), a finding that, by itself, can foster a better understanding 

how students learn and thereby help design more effective educational policies. Many have 

argued that the age chosen as the target population of PIRLS is the crucial time where at 

around nine-years of age, most children will transition from ‘learning to read’ into ‘reading to 

learn’ (Carroll, 1997; Schwippert & Goy, 2007). Therefore, children are expected to be able 

to read by the end of third grade, and those who fail to achieve to ‘learn to read’, might find 

themselves not able to ‘read to learn’ other things and might face problems in coping with the 

demands of school and society. Through ‘reading to learn’ children become autonomous 

learners, and this learning independence is important for their progress in school and maintain 
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their participation in global society that increasingly requires people to engage in lifelong 

learning (Schwippert & Goy, 2007). In PIRLS, emphasis lays on comprehension in reading. 

In PIRLS, reading literacy is further defined as: 

“… the ability to understand and use those written language forms required by society and/or 

valued by the individual. Readers can construct meaning from texts in a variety of forms. 

They read to learn, to participate in communities of readers in school and everyday life, and 

for enjoyment” (Mullis & Martin, 2015, p. 12).  

 This definition reflects two major reasons why young people read, these are reading to learn 

(to seek knowledge and information) and reading for their own enjoyment (Campbell et al., 

2001; Mullis & Martin, 2015). Therefore, assessing reading achievement at this crucial stage 

provides educators and policy makers with key insights for policy change and interventions 

in improving education system and ensuring that no one is left behind. 

PIRLS in the Nordic Context 

A study in Iowa by Stroud and Lindquist (1942) has been marked as one of the 

earliest large-scale studies on gender differences in reading, and the result shows that girls in 

both elementary and high schools were better at reading comprehension. Today, this trend 

persists through several cycles in PIRLS assessment (Mullis et al., 2017). PIRLS 2016 results 

highlighted that girls outperform boys in reading in 48 out of 50 participating countries, and 

the gap was pronounced for Nordic countries. Finland and Norway exceeded the international 

average gender gap of 19 points, while Denmark and Sweden had a slightly lower gap below 

the international average (Mullis et al., 2017). At the same time, these countries also 

experienced some changes in their reading performance since 2011. For example, in 2016, 

both boys and girls in Denmark experienced a decrease of 7 points and 6 points, respectively; 

Finland experienced a minute decrease of 1 point for girls, and 3 points for boys; Sweden had 

an almost equally sharp increase of 14 points for girls and 13 points for boys. Meanwhile, for 

Norway, it only began in 2016 where 5th grade is considered as the main participant and the 
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national equivalent for 4th graders in other Nordic countries, therefore the comparison from 

2011 was not available for this grade (Mullis et al., 2017).  

A more recent study using the PIRLS (paper-based) and e-PIRLS (digital version) 

2016 investigated differences in test modes, reading purpose, text features, and item format 

characteristics and pointed toward a general mode effect between paper-based and digital 

assessment for constructed response items and boys’ lack of engagement in text that shows 

female protagonist (Schulz-Heidorf & Støle, 2018). Solheim and Lundetræ (2016) explored 

the way reading literacy is operationalised using three international reading-literacy surveys 

with Nordic samples, and raise the call toward the need to consider both the reader, the test 

itself, and the context in order to understand gender differences in reading.  

In 2020, the Nordic countries found themselves once again at the top ranks in the 

Global Gender Gap Index that highlights countries’ performance in closing the gender gap in 

economic participation, educational attainment, health, and political empowerment. These 

rankings are designed to create global awareness of the challenges posed by gender gaps and 

the opportunities created by reducing them (World Economic Forum, 2020). Despite equal 

access and opportunity to education, there are noticeable gender gap in the early stage of 

formal education, and this gap is even higher for 15-years old (Borgonovi, Ferrara, & 

Maghnouj, 2018).  

The Organization for Economic Cooperation and Development (OECD) has 

emphasized that gender differences in reading achievement need to be taken into account in 

promoting quality student outcomes and equity (OECD, 2009). Norway responded to the 

wide gender gap in education attainment by establishing Stoltenbergutvalget in 2017, which 

is an expert committee that has the task to gather information and knowledge that explains 

the gap in reading achievements and suggest measures and actions to narrow gender 

differences in school performance (NOU report, 2019). Moreover, the Director of the Finnish 
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Institute for Educational Research at the University of Jyväskylä, Jouni Välijärvi, stated that 

Finland has used findings from PIRLS 2011 in its present curriculum reform striving to 

narrow the gender gap in achievement and push for greater academic engagement of boys 

(TIMSS & PIRLS International Study Center, n.d.). Jan Mejding of Aarhus University in 

Denmark pinpoints that the increased number of teaching hours that came with the school 

reform does not have an impact on student’s reading competence, and that in comparison 

with other Nordic countries, Danish students spend 1-2 hours more per day, but their reading 

competence is lower than Norwegian, Swedish, and far below the Finnish students (Weirsøe, 

2017). While Sweden have celebrated the victory of increased score for boys and girls in 

PIRLS 2016, the National Agency for Education has raised the concerns towards low-

performing students in general, and boys in particular, who have limited home literacy 

resources. They argue that in Sweden, the difference in achievement between those who have 

many resources and those who have few resources was the highest among Nordic countries 

(Skolverket, 2017). This has been attributed to rising inequalities in Swedish schools due to 

policy reforms in the past. To this day, the National Education Act in Sweden still emphasize 

that “education must be of equal value throughout the country, where all pupils have the right 

to an education of the same standard, irrespective of where they happen to live” (Skolverket, 

2000). However, nothing could be further from the truth, when the area where a child lives, 

consequently which school they attended is now more important in explaining their expected 

school performance (Skolverket, 2017; 2018).  

How do Boys and Girls differ in Reading? 

Theoretical explanations for the emergence of gender differences in reading have 

been offered. The explanations extend from various factors such as from biological 

differences (differential rates of maturation), socio-cultural explanations (gender stereotyping 

of reading and language as feminine traits), or combinations of both (Eagly & Wood, 2013; 
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Halpern & Tan, 2001). Girls have a faster rate of maturation and may therefore acquire 

greater proficiency than boys of the same age (Dwyer, 1973), making reading easier (e.g., 

decoding) and more enjoyable. This explanation suggests that when given time to mature, the 

difference will be diminished. However, this claim is inconsistent with studies that found 

widening gap in reading achievement among adolescents (Brozo, et al., 2014) before the gap 

appeared to be reduced as boys enter into adulthood (Borgonovi, Ferrara, Maghnouj, 2018). 

Previous research has recurrently found that girls outperform boys in large-scale 

assessments gauging reading literacy achievement. Furthermore, girls tend to read more 

frequently than boys (Schaffner, Schiefele, and Ulferts, 2013), exhibit higher level of reading 

motivation, and reported more favourable language abilities than boys (Durik, Vida, and 

Eccles, 2006). Additionally, reading disabilities are more frequent in boys than in girls 

(Rutter, et al., 2004) and boys are more prone to the negative reciprocal effects from anxiety 

on reading achievement (Ramirez et al., 2019). Because reading is essential for academic 

success and participation in society, addressing the low performance of boys has become a 

central theme in educational research and assessment.  

Meanwhile, Coles and Hall (2002) suggests that biased primary school curriculum 

exists in favour of girls' reading interests. Millard (1997) illustrates how the phenomenon 

where more and more women graduate from college and universities who work as teachers 

has intensified the feminization of teaching profession and thus unwillingly portraying 

reading as an activity that has more to do with being female (Millard, 1997). Whereas the 

assignment of same-gender teachers to teach boys and girls indicated marginal effect to none 

(Winkelman, 2012; Sokal & Katz, 2008) and very limited study has found significant 

difference (Dee, 2007). One study found no support for the proposal that boys learn better 

when taught by male teachers and emphasised that both boys and girls learn better when 

being taught by women (Lam et al., 2007). While the majority of studies have focused on 
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how boys and girls differ, Hyde (2005) hypothesized gender similarities that state females 

and males are more similar than different in psychological variables while contrasting her 

view with how the media and some areas in psychology emphasized gender differences. To 

support this, Hyde (2005) pointed to 46 meta-analysis that mostly indicated either 

nonsignificant or negligible average gender differences. Furthermore, gender identity has 

been suggested to explain more variance than sex in predicting children’s intrinsic reading 

motivation (McGeown et al., 2012). In education, the concepts of sex and gender are 

typically used interchangeably; however, sex reflects the biological differences between boys 

and girls, while gender is socially constructed and reflects characteristics associated with 

being male or female (McGeown & Warhurst, 2020). 

In this study, we investigate gender differences in reading achievement via the lenses 

of students’ self-report on reading attitudes and parents’ responses on early literacy practices 

at home. Moving forward, this section will review some of the literature on factors important 

to reading, such as motivation, self-efficacy, classroom reading instruction, sense of 

belonging at school, and early literacy support and practices.  

Reading Attitude 

In reading literature, much of the work relevant to readers’ motivation has been 

framed in terms of ‘attitudes toward reading’ (Baker & Wigfield, 1999). Among the factors 

known to influence reading development and performance, attitude toward reading is shown 

to be particularly critical for developing readers (Lim, Bong & Woo, 2015). Logan and 

Johnston (2009) postulates attitude to reading as an important factor that is likely to influence 

children’s occurrence of independent reading, the level of involvement in class reading 

activities, the variety and range of reading topics chosen, enjoyment of reading and possibly 

their reading achievement. Indeed, research have found that positive attitudes toward reading 

to be consistently associated with higher reading achievement (Mullis, et al., 2017; Mullis, 
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Martin, Foy, & Drucker, 2012; Mullis, Martin, Kennedy, & Foy, 2007; McKenna, Kear & 

Ellsworth, 1995). 

The following sections cover the brief scope of theories that are important in 

explaining students’ reading attitude, namely expectation-value theory and self-efficacy 

theory. This will be followed by comparison of studies done in this domain.  

Expectancy-value Theory  

Expectancy-value theory posits that motivation derives from both expectancy and 

beliefs and value (Eccles et al., 1983). Motivation is claimed to be strongly influenced by 

one’s expectations of success or failure at a task as well as the value or relative attractiveness 

the individual places on the task (Wigfield and Eccles, 2000). A distinction between 

expectancy and value has been made clear since the commencement of this theory, where it is 

described that children can differentiate between their expectancy and value beliefs (Eccles et 

al., 1993). However, they are somehow considered to directly influence children’s 

performance effort, persistent and choices (Wigfield & Eccles, 2000). The expectancy and 

value are claimed to be task specific in its nature (e.g., the perceived difficulty or importance 

of a task, previous experience with the task), therefore it will influence expectancies and 

values (McGeown et al., 2014). Expectancy refers to both ability beliefs (perceptions of 

current competence) and expectations of success (expectations for future performance), thus 

it reflects immediate perceptions and expectation in a longer term (Wigfield & Eccles, 2000). 

In reading, this could be an assessment of how good one is at reading and the belief and 

expectancy that one will succeed or fail in the future. Value, on the other hand, is aligned 

with the construct within theories of intrinsic and extrinsic motivation (Deci & Ryan, 1985), 

as it refers to enjoyment gained (intrinsic value), importance of doing well (attainment value) 

and usefulness of the task (utility value). Meanwhile, Izard (1977) makes some distinctions 

between interest and enjoyment, proposing interest as ‘underlying curiosity, attention, 
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stimulus selection, investigatory activity, and exploration; while enjoyment, on the other 

hand, is a separate emotion underlying satisfaction.  

In recent years, there has been an ample of studies that focusing on reading 

motivation of elementary school children while also scrutinizing on gender differences in 

motivation, and paying a particular attention at the low achievement and motivation of boys 

(Durik, Vida & Eccles, 2006; Kush & Watkins, 1996). This has surged a local and 

international debate which could be partly escalated by results of international assessment in 

reading at the beginning of third millennium, such as PIRLS and the reading literacy 

assessment part of the OECD’s Programme in International Student Assessment (PISA), in 

order to get into the root causes that pertain to boys’ low achievement and motivation. 

Although awareness in phonemic, phonics, vocabulary, fluency facilitate students to be 

skilful and strategic readers, it is argued that the absence of intrinsic motivation to read could 

hinder students in reaching their full potential as life-long learners (Gambrell, 1996).  

To engage or not engage, is indeed the reason why Baker and Wigfield (1999) argue 

that motivation is of the essence when one attempts to read as it is an activity that requires 

effort. Motivation is therefore important as it influence the amount and breadth of reading, 

which in turn facilitates the development of reading ability (Mol & Bus, 2011; Wigfield & 

Guthrie, 1997). Indeed, there has been particular concern about boys’ low levels of 

motivation and disengagement in reading and at school, as research have shown that boys’ 

motivation to read is generally lower than girls (Baker and Wigfield, 1999; Wigfield and 

Guthrie, 1997). Morgan and Fuchs (2007) even have suggested the reciprocal relation 

between reading motivation and attainment through cross-sectional and longitudinal studies.  

Self-Efficacy  

Self-efficacy, which grounded in Bandura’s (1986) social cognitive theory is defined 

as people’s assessment of their abilities to manage and implement a series of actions needed 
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to achieve specified kinds of accomplishment. This beliefs about one’s capabilities and the 

outcomes of their efforts significantly influence their learning, motivation, and achievement 

(Bandura, 1997; Pajares, 1996; Schunk, 1991). Similarly, Jinks and Morgan (1999) have 

considered self-efficacy as a perception of confidence related to the accomplishment of 

particular tasks. Schunk & Bursuck (2016) suggest that one’s performances provide the most 

reliable information for assessing self-efficacy because they are tangible indicators of one’s 

capabilities.  

While competency beliefs tend to correlate more closely with actual ability, value 

tends to be a better predictor of time spent engaging in the activity (McGeown et al., 2015; 

Wigfield & Eccles, 2000). Students who are already struggling with learning how to read 

often need extensive time on task to acquire adequate reading skills, and thus being interested 

in literacy and having high self-efficacy might be especially important for the reading 

development of these students (Walgermo, Frijters, and Solheim, 2018). Students with a high 

sense of self-efficacy have been suggested to set more ambitious goals and aims for learning 

(Bandura, et al., 2001; Schnell, et al., 2015); more efficient in their cognitive strategies 

(Zimmerman, Bandura, & Martinez-Pons, 1992); perform better at self-regulating learning 

(Pintrich & De Groot, 1990); and investing more time and effort, and persevere in solving 

tasks that are challenging (Schnell, et al., 2015) compared to students with low self-efficacy 

(Pilvi et al., 2018). Thus, in developing skills that require extensive training, effort, and 

persistence, the presence of efficacy beliefs is much needed (Pilvi, et al., 2018). However, 

Schunk and Bursuck (2016) caution that excessive help does not build strong self-efficacy 

because students tend to attribute their success to the help they have received (Schunk & 

Bursuck, 2016). Therefore, assistance given in moderation and formative assessment of 

students’ progress in order to introduce more complex materials are suggested. The 

experience of success on their own is theorized to exert stronger effects on motivational 
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outcomes (Schunk & Bursuck, 2016). However, little research has been attempted at 

understanding the role of children’s efficacy beliefs in the development of reading fluency 

(Walgermo, et al., 2018), whereas other researchers emphasize that analysts have focuses 

much more intently on the school performance of adolescents than on that of young children 

(Entwisle, Alexander, and Olson 2007). 

Classroom Reading Instruction  

The scale variable ‘Students Engaged in Reading Lessons’ gauge the student’s “in-

the-moment” cognitive interaction with the content, in a way where being engaged creates a 

tendency for students to be follow teacher instruction, text discussions with peers, or 

independent reading (McLaughlin, et al., 2005). Classroom support for engagement involves 

cognitive activation, a clear and well-structured instruction, teacher support through 

feedback, and teaching adapted to the students’ needs and interests (Klieme, Pauli, & 

Reusser, 2009; Lipowsky et al., 2009). Clear instruction has been emphasized as important 

tool to ensure students stay involved, through an accessible way of explaining while gauging 

student understanding of the topic, while interesting content could make students more 

engaged during lessons (Nilsen, Gustafsson, & Blomeke, 2016; Scherer & Nilsen, 2016). 

Sense of Belonging at School 

Willms (2000) defines school belonging as a psychological construct related to 

attachment to school and underpinned by feelings of being accepted and valued by others 

(including peers) within the school community. Other definitions of school belonging have 

included different constructs, including a sense of community (Osterman, 2000), student 

engagement (Finn, 1993), positive interactions with others (Hamm & Faircloth, 2005), and 

social identity (Tajfel, 1972). Nevertheless, a widely accepted definition has been offered by 

Goodenow and Grady (1993), who define school belonging as ‘the extent to which students 
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feel personally accepted, respected, included, and supported by others in the school social 

environment’ (Goodenow & Grady, 1993; Anderman, 2002; Knifsend & Graham, 2012).  

When adolescents feel that they are part of a school community, they are more likely 

to perform better academically and have higher motivation at school (Battistich, Solomon, 

Watson, & Schaps, 1997; Goodenow, 1993). The connection that children and adolescents 

feel with school tend to hinder risky and antisocial behaviour (Catalano, Haggerty, Oesterle, 

Fleming & Hawkins, 2004; Hawkins and Weis, 1985). Students with strong and rewarding 

social ties at school are less likely to drop out of school and never return (Lee and Burkam, 

2003), or to engage in substance abuse and truancy (Schulenberg, Bachman, O’Malley, & 

Lloyd, 1994). While absence of a feeling of connectedness at school has been claimed as a 

precursor of depression among adolescents (Shochet, Dadds, Ham, & Montague, 2006). 

Osterman (2000) postulates that teachers and peers might favour some children who are more 

academically competent, while frequently rejecting those who tend to be low achievers. 

Parental Reading Attitude  

According to Bronfenbrenner and Morris (2006) as well as Vygotsky (1978), children 

are greatly impacted by their immediate environments, including interactions with their 

parents. Looking at home instruction specifically, parents may take on the role of as their 

children’s first literacy teachers (Hiebert & Adams, 1987). While doing so, parents often 

provide a significant amount of feedback in line with children’s skills (Evans, Barraball, & 

Eberle, 1998). The positive feedback of parents on their children’s reading enhances 

children’s motivation and stimulates their thinking. Parents who are not involved in their 

children’s literacy development are characterized by their apathy towards their children’s 

reading activities (Whitehurst & Valdez-Menchaca, 1988). 

A study by Park (2008) highlighted three measures of home literacy environments 

positively affecting children’s reading performance in 25 countries, with substantial variation 
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in strength across countries. Furthermore, Baker and Scher (2002) found that parents’ 

enjoyment of reading and their reading for pleasure are related to children’s motivation to 

read children’s own recreational reading (Mullan, 2010; Wollscheid, 2013), and children’s 

reading achievement (Mullis, Martin, Foy, & Drucker, 2012). Likewise, parental 

prioritization and encouragement of reading have been found to be positively related to 

children’s reading behaviors (Strommen, & Mates, 2004).   

Early Literacy Practices at Home 

Early success in learning to read is paramount. Apart from the fact that challenges in 

reading may affect a student’s reading self-concept and motivation (Chapman & Tunmer, 

1995), reading ability in the first grade is linked to reading ability 10 years later, even when 

accounting for cognitive ability (Cunningham & Stanovich, 1997). Moreover, failure to 

develop automatic and fluent word recognition during the early years of schooling will result 

in less exposure to more complex written texts containing more literate vocabulary.  

The early years of a child’s life play a crucial role in the development of knowledge 

and reading skills, giving the child’s home a major influence in this stage of life (Abu-Rabia 

& Yaari, 2012). Feitelson (1988) argued that certain homes stimulate literacy whereas others 

do not. The former equips children with literary knowledge that enables them to acquire 

reading faster than others (Share, Maclean, Matthews, & Waterman, 1983). Substantial 

evidence documented that children who are read to, acquire concepts about the functions of 

written language in books (Hiebert, 1988; Mason & Allen, 1986).  

Early Literacy Skills before Formal Schooling 

It is well documented that home literacy experiences prior to formal literacy 

instruction are important for the development of a number of pre-reading and oral reading 

abilities, including phonological sensitivity and understanding of print (Burgess, 2002). In a 

recent research, Brandlistuen et al. (2020) found gender differences for all literacy skills in 
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favour of girls; small differences in numerical literacy; while highlighting the association of 

increasing age and improved pre-academic skills and school readiness, as well as reduction of 

attention problems and language difficulties, especially for boys.   

According to research conducted by Gould (1998), the average achievement of 

preschool readers, over a six-year period, remains significantly higher than the average 

achievement of equally bright schoolmates who did not begin to read until after they started 

the first grade. Significantly, this head start gives the first grader a sense of being competent 

and successful from the very minute they start school (Carroll, 1997). Caroll (1997) suggests 

that engaging and meaningful texts energize learners, and they will become individuals that 

not only can read, but who want to. Ensuring early reading success and encouraging 

approaches that support students to enjoy the reading process and share their love for reading 

with their peers, teachers, and family will result in lifelong positive reading behaviours 

(Caroll, 1997). 

The Present Study 

The gender difference (overall gap) is simply defined as the difference between the 

average male and female reading achievement. Although this average difference is 

informative about the relative score of boys and girls, it does not reveal the possible reasons 

behind this phenomenon, which is crucial for those concerned with reducing or even closing 

the gender gap in reading achievement. As such, this study will employ a range of statistical 

techniques that highlight how the different predictors pertaining to reading achievements 

contribute to account for the observed gender gap in achievement. 

In order to unfold where the gender differences lie, the aims of this study are: (1) to 

investigate the relations between the variables that depict students’ characteristics in attitude, 

sense of belonging, and early literacy, and their relations with reading achievement; (2) to 

examine gender differences in students’ characteristics ; (3) to gauge the gender gap in 
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reading achievement after accounting for students’ characteristics; (4) to decompose the gap 

in reading by using threefold Oaxaca-Blinder decomposition technique into the part that can 

be explained and cannot be explained by the students’ characteristics. A description of the 

variables and the procedures could be found in the Methods section.  

First, we present the correlations among the variables selected to represent students’ 

characteristics, and their correlations with reading achievements. Second, descriptive 

statistics of these variables are presented. Third, we conduct multiple regression analysis with 

gender as dummy variable using the pooled sample in each country to examine the gender 

effect after controlling for students’ characteristics. Finally, separate regression models are 

specified for boys and girls as the initial step to assess the extent to which the retrospective 

variables in students’ characteristics contribute to gender differences in reading achievement.  

The outcome from the descriptive statistics (mean and standard deviation) and the 

regression coefficients stratified by gender are then used as inputs for the threefold Oaxaca 

Blinder decomposition procedure to partition the gap in an outcome of interest (reading 

achievement) between two groups (boys and girls) into endowments, coefficients, and 

interaction part (Jann, 2008; Oaxaca, 1973; Blinder, 1973). The endowments is referred to as 

the ‘explained’ part due to differences in the characteristics (our variables), while coefficients 

and interaction are at times collapsed together as the ‘unexplained’, the unobservable part that 

is not being captured by the endowments. This enables us to examine closer and find out how 

different factors within students’ characteristics contribute in explaining gender differences in 

reading achievement across Nordic countries.  

In this study, we also argue that the merit of this method is rooted in counterfactual 

thinking which is a mental representation of alternatives to past events, actions, or states 

(Byrne, 2005; Roese, 1997). Who among us has never wondered about what might have been 

had some past choices been different? These counterfactual thoughts are, therefore, 
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alternatives to past events, that is, thoughts of what might have been (Epstude & Roese, 

2008). They are characterized by the phrase “what if”, “what might have been”, which 

implicates a juxtaposition of an imagined versus factual state of affairs (Epstude & Roese, 

2008). The term counterfactual itself derives from philosophical works in which the logical 

status of possibility and probabilistic reasoning were closely scrutinized (Epstude & Roese, 

2008). Indeed, Oaxaca-Blinder decomposition facilitates the calculation of counterfactual 

scenario when being presented with a gap in the mean outcomes between two groups that 

enable us to isolate portions of the gap and distinguish these into explained and unexplained 

components based on separate linear regressions for the two groups (Elder, Goddeeris, 

Haider, 2009). Naturally, this study will provide some information for educational 

stakeholders in considering initiatives and alternatives to bridge the gender gap in reading 

achievement.  

The present study adds a unique angle to the existing knowledge within research in  

gender differences and the application of an analytical method that gains an increasing 

popularity in the field of education and assessment. It is hoped to surge the interest in using 

decomposition technique to expand methodology in investigating not only differences 

between gender, but also for decomposing the gap between different levels of ability, as well 

as the gap over time.  

After reviewing the literature and weighing the importance of different factors 

pertaining to gender differences in reading achievement, we focus our attention to students’ 

characteristics that gauge reading attitude, sense of school belonging at school, and early 

literacy practices at home in the PIRLS result for Nordic countries.  

Therefore, this study aims to answer these following research questions: 

1. Relations between the variables 
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a. How is the relation between the variables that gauge students’ characteristics 

(reading attitudes, sense of belonging at school, and early literacy practices at home)? 

b. To what extent the students’ characteristics relate to their reading achievement?  

2. Gender differences in reading 

a. How do boys and girls differ in their reading attitudes and early literacy 

characteristics?  

b. To what extent the average gender gap in reading achievement change after 

controlling for different predictors that gauge students’ characteristics? 

c. To what extent the average gap in reading achievement can be attributed to 

differences in the students’ characteristics and differences in the strength/magnitude of 

these characteristics (coefficients)?  

The rest of the paper is organized in the following manner. The next section describes 

the methods and procedures in the analysis, followed by overarching depiction of results, 

discussion and conclusion. Finally, limitation and implications of the study will be discussed.  

Methods 

This section will describe the sample, the variables or measures used, and the 

statistical procedures used to analyze the data. It will then elaborate more about some 

procedures chosen for the analysis (multiple regression and Oaxaca-Blinder decomposition). 

Finally, it will discuss issues related to missing data and how this has been handled.  

Data and Sample 

The sample was drawn from the latest PIRLS 2016 paper-based data. A total of 15205 

students participated in the PIRLS 2016 cycle from Denmark (N = 3508), Finland (N = 

4896), Norway (N = 3901), and Sweden (N = 3713). The sample of Norwegian students is 

derived from 5th grade students as the main participant and national equivalent of 4th graders 
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in other Nordic countries as Norwegian children begin school in the year they turn 6 years-

old and have in total 7 grades in primary school. A detailed overview of the sample is 

presented in Table 1 in the Appendix.  

The PIRLS 2016 data is available online and downloadable from the International 

Association for the Evaluation of Educational Achievement (IEA)’s TIMSS & PIRLS 

International Study Center website (https://timssandpirls.bc.edu/pirls2016/international-

database/index.html). All the analysis are done using students’ total weight (TOTWGT) and 

five plausible values (PVs) generated from the reading achievement (please refer to section 

sampling design).  

PIRLS Sampling Design, Weight, and Plausible Values 

PIRLS employs a two-stage random sample design, with a sample of schools drawn 

as a first stage and one or more intact classes of students are selected from each of the 

sampled schools as a second stage (LaRoche, Joncas & Foy, 2017). The total student weight 

(TOTWGT) used in this study is the unconditional overall weight after each of the selection 

stage weights have been multiplied along with their nonresponse adjustments. In short, the 

sum of these total weight is an estimate of the population size in each country; thus, 

responses from the groups of students were assigned sampling weights to adjust for the 

complex sample design that resulted in students having an unequal, but known, probability of 

selection (Rutkowski, von Davier, & Rutkowski, 2014). Furthermore, to address the sampling 

variance in multistage cluster sampling designs in PIRLS, a resampling scheme called the 

Jackknife technique is used (Johnston & Rust, 1992). PIRLS uses one variation of these 

called as the Jackknife Repeated Replication (JRR) in order to estimate sampling variance 

(LaRoche & Foy, 2017). This type of Jackknife technique was chosen due to its 

straightforward computation and its ability to provide approximately unbiased estimates of 

the sampling variance and sampling errors of means, total, and percentages (LaRoche & Foy, 
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2017). This analytical process utilized sampling weights with 150 replicates, and Jackknife 

Repeated Replication (JRR) that took into account information from the sampling design in 

the computation of the sampling variance for each of the five plausible values (LaRoche & 

Foy, 2017).  

In large-scale assessment programs such as PIRLS, students’ achievement data sets 

provided secondary analysts the so-called plausible values. Wu (2005) describe plausible 

values as multiple imputations of the unobservable latent achievement for each student. 

Instead of first computing estimates of individual abilities and then aggregating these to 

estimate population parameters, the plausible values approach uses all available data, 

students’ responses to the items they were administered together with all background data to 

estimate directly the characteristics of student population and subpopulations (TIMSS & 

PIRLS International Study Center, 2017). The plausible values methodology is used in 

PIRLS to ensure the accuracy of estimates of the proficiency distributions for the PIRLS 

populations as a whole and particularly for comparisons between subpopulations (TIMSS & 

PIRLS International Study Center, 2017).  They are also useful for the computation of 

standard errors of estimates, particularly when the magnitude of measurement error is large, 

as is typically the case in large-scale surveys where the focus of interest is population 

parameters and not individual students (von Davier, Gonzalez, & Mislevy, 2009). For 

variables other than plausible values, standard errors were the result solely of sampling 

variation, and were computed using the JRR technique (Foy & LaRoche, 2017). For a more 

detailed description of how the weight is created is provided in the Methods and Procedures 

in PIRLS 2016 (Martin, Mullis, and Hooper, 2017). 

Variables and Scaling 

During each PIRLS cycle, IEA administered several context questionnaires to 

students, guardians/parents, teachers, and school administrators. The information collected 
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from the background questionnaires provides a context for interpreting the results from the 

assessment. This study uses the background variables readily available from the Home and 

Student questionnaires administered during PIRLS 2016 assessment. To summarize 

questionnaire data more reliably, PIRLS has the practice of developing sets of questions 

related to a topic of interest and combining the results into scales rather than reporting the 

results of the questions one by one (Mullis, Martin, & Liu, 2019). The scales were 

constructed using item response theory (IRT) scaling methods, specifically the Rasch partial 

credit model with an international centre point of 10 and a standard deviation of 2 (Martin, 

Mullis, & Hooper, 2017). In order to make the scores more meaningful and to facilitate their 

interpretation, the reading scores for the first administration of PIRLS (in 2001) were 

transformed to a scale with a mean of 500 and a standard deviation of 100. Subsequent waves 

of the assessment are linked to this scale (Martin, Mullis, & Hooper, 2017). 

In this study, the scale from student and home questionnaires are used to investigate 

gender differences in the variables and achievement at student level. The reason behind the 

selection of the variables are practical and motivated by previous research on the importance 

of students characteristics related to reading attitudes, home literacy environment and 

students’ sense of school belonging in understanding gender differences in reading in reading 

achievement. The variables used in this study are all continuous variables, except for the 

variable gender, which is a categorical variable. Cronbach’s alpha was computed and 

reported in PIRLS Methods and Procedures (Martin, Mullis, & Hooper, 2017). According to 

Field (2005), a scale should have a minimum Cronbach’s alpha of .7.  Therefore, the 

reliability of different scales used in this study are considered more than adequate (Table C5 

in Appendix). This table summarize the variables included in the analysis (see Appendix for 

the list of items). 
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Missing Data 

In most countries, the highest percentage of missing occurred in the Home 

Questionnaire ‘home’ scale-variables of parents like reading (parlikeRead), early literacy 

activities (earLitActs), and early literacy tasks (earLitTask) (please refer to Table 2 in 

Appendix). There is a larger amount of missing values on the home literacy variables in 

Sweden when compared to other Nordic countries. In listwise deletion a case is dropped from 

the analysis if it has a missing value in at least one of the specified variables, and the analysis 

is only run on cases which have a complete set of data. While, pairwise deletion does not 

prevent some statistical procedures from using the same case when analyzing other variables 

with non-missing values. Therefore, pairwise option allows us to use more of the data. 

However, this might impact the computed correlations as they will be computed based on 

different observation in the variables. Therefore, for the correlations, the results from 

pairwise and listwise deletion method will be compared.  

Procedures 

The Nordic PIRLS 2016 datasets were analyzed using the correlation and linear 

regression options in the International Database Analyzer (IDB Analyzer 4.0.36) that 

produced SPSS syntax to perform the analysis. The IEA’s IDB Analyzer is a free software 

which can be used to combine and analyze data from all IEA's large-scale assessments, and 

some other assessments. First, mean analysis will be performed on the achievements and the 

selected variables by gender. Next, Pearson’s correlation with weight will be calculated to 

check the strength of association among the variables and their relations with reading 

achievement. Furthermore, t-tests are used to check if group differences are significant, while 

Cohen’s d is calculated to estimate the effect size. z-test is preferred as the correct and non-

biased method to check whether differences in the coefficients between group are significant 

(Clogg, Petkova, & Haritou, 1995; Paternoster, Brame, Mazerolle, Piquero, 1998). Finally, 
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variables’ mean and coefficients obtained from previous procedures will be analyzed using 

Oaxaca-Blinder decomposition. The following sections further elaborate regression 

estimation and the decomposition technique. 

Regression Estimation 

In order to study a relation between a single outcome variable and one or more 

explanatory variables, multiple linear regression, also known as Ordinary Least Squares 

(OLS) regression is used to measure how students’ attitudes and home literacy background 

account for reading achievements (Allison, 1999). This will also prepare us for the next step 

in decomposing gender differences using decomposition technique. Assuming that the linear 

relationship is met between the outcome and explanatory variables, we then compose this 

equation:  

𝑌𝑖  =  β0  + β1 𝑋1𝑖 + β2 X2𝑖 +β3X3𝑖  + . . . + β𝑗 X𝑗𝑖 + 𝜀𝑖                                        (1) 

where:  

𝑌𝑖   = Reading Achievement (dependent variable) of student “i“  

β0  = Constant (intercept) 

β𝑗   = Regression coefficient of the variable "j" 

X𝑗𝑖  = Variable "j" of student "i" 

𝜀𝑖    = Residual (error) term of student "i" 

i     = index of students(1 to n) 

j     = index of variables (1 to k) 

Firstly, multiple regression analysis is done across the pooled sample (boys and girls 

combined) in each country, with gender as dummy variable to examine the gender effect after 

controlling for the other explanatory variables using a set of five plausible values of overall 

reading proficiency as a measure of student achievement. Next, separate regression models 

for boys and girls will be estimated to check for any differences and to prepare for the 

upcoming decomposition procedure. The statistical programming IDB Analyzer is used to 

calculate descriptive statistics (mean and standard deviation), to perform regression analysis, 

and to map the relation between the variables and reading achievements. Finally, R-squared 
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will be reported and Variance Inflation Factor (VIF) will be used to check for 

multicollinearity. 

Oaxaca-Blinder Decomposition  

Having measured inequalities in reading achievement, the natural next step is to seek 

what accounts for the discrepancy. In here, we use the methods of decomposing gender 

differences into its contributing factors. The main idea is to explain the differences in the 

outcome variable (reading achievements) by a set of factors (explanatory variables) that vary 

systematically between two groups. The goal of this method is to decompose the difference 

between the means of two subpopulations into counterfactual components based on observed 

characteristics. In here, we seek to decompose the gap in reading achievement in the mean 

between genders and examine which students’ characteristics depicted in our explanatory 

variables contribute more in explaining the gap. The decomposition follows the regression-

based model and is assumed to be linear and separable in observable and unobservable 

characteristics (Jann, 2008). 

In Economics, counterfactual thinking is emerged to scrutinize and investigate the 

source of the wage differential between men and women. In practice, the decomposition 

technique has become a popular tool for measuring wage gap and labour market 

discrimination (Oaxaca & Ransom, 1994; Cotton, 1998; Firpo, 2017; Sharma, 2018; Tharp, 

Lurtz, Mielitz, Kitces, & Ammerman, 2019). In principle, however, this method is 

appropriate for the exploration of cross-group differences in any outcome variable (Hlavac, 

2018).  

While there is a considerable body of research exploring gender effect and their 

relations to reading achievements, there is a noticeable lack of research that further 

decompose the observed gender gap in reading by using a decomposition technique, 
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especially for PIRLS data. Within international large-scale research, an large number of 

studies have attempted to use decomposition techniques with PISA data (Ammermueller, 

2007; Barrera-Osorio,  Garcia-Moreno, Patrinos, & Porta, 2011; Cattaneo & Wolter, 2012; 

Lounkaew, 2013; Polidano, Hanel, & Buddelmeyer, 2013; Nieto & Ramos, 2014; Hippe, 

Jakubowski, & Araújo, 2018; Munir & Winter-Ebmer, 2018;  Perera & Asadullah, 2019). 

Meanwhile, to this date, there is still very limited study that utilizes Oaxaca-Blinder 

decomposition with PIRLS data. One study was found to be using PIRLS data from South 

African students—commanded a more complex version of this method while focusing on the 

unexplained component—by hypothesizing the cause of the unobservable gap as a 

discrepancy in school effectiveness (Shepherd, 2015).   

In the context of a linear regression, the mean outcome for each group can be 

expressed as the product of the mean values of explanatory variables and estimated regression 

coefficients. Suppose mean reading score function is given as: 

YN = XN + βN + εN ,    for N =  G for girls; B for boys                                (2) 

where Y is the dependent variable (mean reading score); X is a list of explanatory variables 

(confidence in reading, early literacy activities, and so on); β is a vector of regression 

coefficients including the intercept, and ε is the error term. The N subscript can be used to 

denote either girls or boys. In here, the mean reading function for girls is written with the 

subscript G for girls, and for boys is simply done by replacing the subscript G with subscript 

B. Through the following equation we predict the mean score,  

                                                                       Y̅N = X̅N β̂N                                                                (3) 

where the bar denotes average and the hat denotes the ordinary least square estimate. The gap 

between the mean outcome in reading scores, Y̅G  and Y̅B is equal to,  

                                                Y̅G − Y̅B =  X̅′G  β̂G −  X̅′B β̂B                                                                (4)                                                           



24 

Gender Differences in Reading 

 

where X1 and X2 are vectors of explanatory variables evaluated at the means for the girls and 

the boys, respectively. For example, if we have just two X’s, X1 and X2, we can write the 

following: 

           Y̅G − Y̅B =  (β̂0
G

 − β̂0
B) +   ( X̅1

G β̂1
G − X̅1

Bβ̂1
B )+ ( X̅2

G β̂2
G − X̅2

Bβ̂2
B )                    (5)    

        =    G0 + G1 + G2 

so that the gap in Y̅ between the boys and the girls can be thought of as being due in part to (i) 

differences in the intercepts (G0), (ii) differences in X1 and β1 (G1), and (iii) differences in X2 

and β2 (G2). For example, G1 might measure the part of the gap in mean reading score (Y̅) due 

to differences in reading enjoyment (X1) and differences in the predicted effect of reading 

enjoyment (β1); and G2 might measure the part of the gap due to the differences in early 

literacy skills (X2) and differences in the predicted effect of early literacy skills (β2). The 

summation of G0, G1, G2 and the rest of the remaining variables will result in the predicted 

overall gap in the mean reading score between gender applicable to each country. 

In order to answer the research questions, we have to go further and ask how much of 

the overall gap or the gap specific to any one of the X’s (e.g., G1 or G2) is attributable to (i) 

differences in the X’s (the explained component) rather than (ii) differences in the β’s (the 

unexplained component). This expression can, in turn, be written as a more general 

decomposition:  

       Y̅G − Y̅B  =   (�̅�𝐺 − �̅�𝐵) ̍�̂�𝐵⏟        
𝐸𝑛𝑑𝑜𝑤𝑚𝑒𝑛𝑡𝑠

  +   �̅� ̍𝐵 (�̂�𝐺 − �̂�𝐵)⏟        
𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡𝑠

  +  (�̅�𝐺 − �̅�𝐵) ̍ (�̂�𝐺 − �̂�𝐵)⏟              
𝐼𝑛𝑡𝑒𝑟𝑎𝑐𝑡𝑖𝑜𝑛

   (6) 

The Oaxaca-Blinder decomposition is computed by plugging in the sample means of 

predictors and the OLS estimates β̂N in the above formula. This statistical method 

decomposes raw reading score difference across two groups (boys and girls) into a portion 

that capture the differences into explained and unexplained parts. This is known as the 
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threefold Oaxaca-Blinder decomposition of the mean outcome difference. The decomposition 

shown in (6) is formulated from the viewpoints of group B (boys) (see Winsborough & 

Dickinson, 1971; Jones & Kelley, 1984; Daymont & Andrisani, 1984; Jann, 2008). That is, 

the group differences in the predictors are weighted by the coefficients of group B to 

determine the endowment effect. The endowment component measures the expected change 

in group B’s (boys) reading achievement if group B had group A (girls) predictor levels, 

while holding its coefficient constant. Following Olsen & Blömeke (2018), this study uses the 

counterfactual scenario, where contribution of students’ characteristics (our explanatory 

variables) is revealed by seeing how much the reading score of boys would change when we 

intervene to equalize the characteristics of boys to be similar to that of girls. Similarly, for the 

coefficients component, the differences in the coefficients are weighted by group B’s 

predictor levels. That is, coefficients term measures the expected change in group B’s reading 

achievement if group B had group A’s coefficients. It indicates the expected change in the 

Boys reading outcome if they had the same coefficients as Girls, with the endowments 

partialled-out. To put it differently, coefficient term measures the part of the total gap 

unexplained by the observable factors introduced in the regression. The last component 

denotes as interaction, that is, the portion that accounting for the fact that differences in 

endowments and coefficients exist simultaneously between the two groups (Jann, 2008). It 

can be said as the part that derived from the gap arising from the interaction between 

endowments and coefficients. Simply put, it is the portion that was left after controlling for 

endowments and coefficients, which is usually small and often not significant (Jann, 2008).  

In the initial development and use of this method in Economics, the coefficient term 

has been referred to as the Unexplained. Since the coefficient term is a part of something that 

still cannot be explained by our predictors, it becomes challenging to interpret. As the 

decomposition studies in labour market often attributes this as “potential discrimination”, it is 
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not too reasonable to assume the same thing for achievement in PIRLS, as this kind of factor 

are difficult to measure in traditional surveys. Whether boys were “discriminated” in reading 

context— or what materialized in the end result of their reading achievement score—it is not 

the scope of this study to assume and explain in ways they might face different treatment or 

exposure. Therefore, corroborating such source of potential discrimination or other reasoning 

fall outside the scope of this study. Indeed, our focus will be on the endowments.  

Results 

This section begins with presenting the results from correlation analysis, followed by 

descriptive statistics results (mean and standard deviation with their standard errors) on 

reading performance score across Nordic countries and description of gender differences in 

the average values (mean) of background variables. Subsequently, multiple regression 

analysis where students reading performance is modelled as a function of the explanatory 

variables included in this study using the pooled sample regression in each country and 

variable gender is included as a dummy-coded variable (with girl as the reference group). 

Separate regression result stratified by gender is presented, and together, regression 

coefficients and the descriptive statistics (mean and standard deviation) are used to 

decompose gender gap in the achievements using the threefold Oaxaca-Blinder 

decomposition. 

Relations among variables and Reading achievement 

This section begins by presenting average bivariate correlations across country for the 

background scale variables with pooled sample (boys and girls combined) in Nordic 

countries, followed by the correlation between the scale variables and students’ reading 

performance. A separate correlation analysis were also run to investigate how these 

relationship might differ by gender (not shown). The result showed a consistent trend across 

countries, very small differences were found in how these variables relate to each other, and 
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how they relate to reading achievement of boys and girls—where the differences lie in the 

last digit of two decimals—therefore, it could be considered as negligible.  The result from 

correlations among the explanatory variables are presented in Table 6.  

Table 1. Correlations between scales from the background questionnaire  

Variables 1 2 3 4 5 6 

1. engaRead       

2. likeRead .48      

3. confRead .19 .29     

4. sensBelong .58 .35 .18    

5. parLikeRead .04 .16 .16 .07   

6. earLitActs .08 .15 .15 .07     .34  

7. earLitTask .08 .16 .29 .09 .12 .33 

Note. This is the average correlations across countries. Confidence Interval is not available for the average correlations among 

variables, and also due to different number of observations for each variable in the pairwise sample. All correlations were significant 

with p < .01. 

 

 

All the variables in this study were positively correlated with each other (Table 6). 

Substantial associations were found between the scale engaRead and sensBelong (r = .58), and 

engaRead and likeRead (r =.48); between likeRead and sensBelong (r = .35), and likeRead and 

confRead (r = .29); between confRead and earLitTask (r = .29); between parLikeRead and 

earlLitActs and (r = .34); and finally between earLitActs and earLitTask (r = .33). The 

remaining bivariate correlations were weaker in magnitude. Next, Table 7 presented 

correlations between each scale included in this study and students’ reading achievements. 

Table 2. Correlations between Explanatory variables and Reading Achievement 

VARIABLES READING ACHIEVEMENT 

 Denmark Finland Norway Sweden Average 

1. engaRead .15 .08 .05 .03 .08 

2. likeRead .23 .25 .22 .21 .23 

3. confRead .50 .42 .46 .41 .45 

4. sensBelong .19 .16 .15 .14 .16 

5. parLikeRead .21 .25 .25 .26 .24 

6. earLitActs .19 .18 .18 .18 .18 

7. earLitTask .33 .40 .26 .38 .34 

           
Note. Values in square brackets indicate the 95% confidence interval for each correlation. All correlations are significant at p < .01. 
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All scale variables correlated positively with reading achievement, with a slight 

variation across countries. The correlation in each country is presented to show their 

confidence interval, as it was not available for the average (Table 7).  Students confident in 

reading (confRead) consistently has moderate association with reading achievement in the 

four Nordic countries. Another notable size of correlations with reading achievement were 

found for early literacy tasks before beginning school (earLitTask), students like reading 

(likeRead), and parents like reading (parLikeRead). While sense of school belonging 

(sensbelong) and early literacy activities (earLitActs) have weaker association with reading 

achievement, and students engaged in reading lessons (engaRead) correlated very weakly.     

Descriptive Results  

Gender Differences and Reading Achievements in the Nordic Countries 

Overall, Finland had the highest reading performance across Nordic countries, 

followed by Norway, Sweden, and Denmark (Table 2). Simultaneously, Finland also had the 

highest gender gap of 22 points, followed by Norway with 21 points, Sweden with 15 points, 

and Denmark with 13 points, all of which favours the girls. 

Table 4. Average Reading Achievements across countries and gender  

COUNTRY GENDER n % Mean (s.e) SD (s.e.) 

Denmark Girl 1792 51 554 (3) 68 (2) 

 Boy 1716 49 541 (3) 67 (2) 

Finland Girl 2417 50 577 (2) 64 (2) 

 Boy 2479 50 555 (2) 68 (2) 

Norway Girl 2125 50 570 (3) 63 (2) 

 Boy 2105 50 548 (3) 66 (2) 

Sweden Girl 2257 49 563 (3) 65 (2) 

 Boy 2268 51 548 (3) 68 (2) 

 

Furthermore, Table C6 in the Appendix displays the mean scores by gender for each 

scale variable derived from background questionnaires along with their respective t-value 
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from two-sample t-test to check if the group mean for each variable were significantly 

different. The average values and gender differences in the variables were fairly equal across 

four Nordic countries, where all in favor of girls. Overall, all the variables’ mean fall in the 

middle range of the scales, except for early literacy skills (earLitTask) in Norway, where on 

average, parents reported about lower levels, particularly for boys. 

Furthermore, the background scale enjoyment of reading (likeRead) and skills in early 

literacy task before schooling (earLitTask) stood out where they showed a consistent trend of 

gender differences across countries, in favour of girls, whereas the differences in the other 

variables were relatively smaller and some were not significant. For example, our findings 

showed that, across countries, there were no gender differences for parents’ reading 

enjoyment and activities (parLikeRead), with the exception of Norway. Similar to this, no 

difference were found for students’ confidence in reading (confRead) in Denmark and 

engagement in classroom reading instruction (engaRead) in Sweden. We also found that the 

difference in sense of school belonging (sensBelong) between gender was relatively higher 

for girls in Finland and Norway. In the same manner, the difference in the engagement of 

classroom reading instruction (engaRead) was somewhat higher for girls in Finland than the 

boys, and this gap was more pronounced in Finland compared to other countries. Another 

thing to notice is that in all countries, parents reported a significantly higher frequency in 

doing early literacy activities (earLitActs) with girls compared to boys, where this difference 

was smaller for Denmark. Meanwhile, parents of boys and girls reported almost equal 

enjoyment of reading (parLikeRead), with parents of girls in Norway reported slightly more 

enjoyment. Overall, girls do not only outperform boys in reading achievements, they also 

score significantly higher than boys in most of the scale variables  that reflect students’ 

attitude towards reading, sense of school belonging, and home literacy background which are 
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known to be predictors of reading achievement and the effect size for this variable could be  

considered as quite moderate.  

Regression Results 

Multiple regression analysis with the variable gender included as dummy variable 

showed that after accounting for students’ attitude, sense of school belonging, and home 

literacy background, the predicted gender effect were reduced to various extents (Table C7 in 

Appendix).  The regression result showed that the gender gap were reduced the most in 

Sweden by 59%, followed by 53% in Finland, 41% in Norway, and 21% in Denmark. It is 

important to note that the coefficients for earLitActs were not significant in all countries after 

accounting for the other variables, whereas likeRead were significant across countries, except 

Denmark. In addition, VIF were found to be between 1 and 2, which means the variables only 

moderately correlated.  

Overall, the separate regression predicted higher coefficients for girls, however in the 

event where the coefficients were higher for boys (i.e. in Finland)—these differences were 

not significant. Our finding also highlighted confRead as the strongest positive predictor of 

reading achievements across countries. The coefficient in confRead indicated the expected 

average difference in reading achievements as the variable confRead moves in the same 

direction and magnitude, but are identical in value on all other predictors. This was in line 

with bivariate correlation between confRead and reading achievement, as the highest 

association in magnitude (Table 7). A z-test was used to check the significance difference 

between gender, and this could be thought as a simplified way for checking gender 

differences in the coefficients before performing decomposition. However, we found that 

none of the differences between gender on the regression coefficients were significant and it 

will make the coefficient term in decomposition become not significant, and therefore 

difficult to interpret. 
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Meanwhile, the second strongest predictor was early literacy earLitTask. It is worth 

mentioning that parents like reading (parLikeRead) coefficient were found to be relatively 

high and consistent across Nordic countries, but slightly lower for Denmark. While the rest of 

the predictors had moderate regression coefficients with approximately similar values across 

countries, our finding casts a new light on the variable early literacy activities (earLitActs) 

that was consistently not significant across countries. The scale engaRead showed a negative 

relation with reading achievement after controlling for students’ attitude, sense of belonging, 

and home literacy background. Subsequently, the coefficients were also not significant for 

regression model in Denmark. Another possible explanation for this will be explained in the 

discussion section.  

Furthermore, students like reading (likeRead) separated by gender was not significant 

for girls’ model in Sweden, and it remained not significant for both genders in Denmark 

following its pooled sample regression result. While sensBelong coefficients were mostly 

positive and significant, it was not significant for girls’ model in Norway. Finally, models 

accounted for approximately 30% of the variance in the reading score with R2 in the interval 

of 0.26 to 0.32. To sum up, the gender differences is substantially reduced when controlling 

for the explanatory variables known to be predictors of reading achievement. Regardless of 

this trend, some gender effect still remained. Further, the regressions revealed that most of 

the predictors have unique contributions to predicting reading achievement except for early 

literacy activities (earLitActs). 

 

Decomposition Results 

Table C8 to C11 in the Appendix display the detailed decomposition. While, Table 3 

summarizes the result from Oaxaca-Blinder decomposition, while a more detailed version of 

the decomposition is available in the Appendix.  
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Table 3. Summary of Oaxaca-Blinder decomposition for Nordic countries 

  Denmark Finland Norway Sweden 

Predicted Results         

Girls 553.98  576.88 569.59 563.07 

Boys 540.75 555.17 548.34 547.65 

Total Gap 13.24 21.71 21.25 15.43 
          

Explained                 
(Endowments) 

3.26 
(25%) 

12.15 
(56%) 

9.16 
(43%) 

9.36 
(61%) 

Unexplained             
(Coefficients + Interaction) 

9.98 
(75%) 

9.55 
(44%) 

12.09 
(57%) 

6.07 
(39%) 

Detailed Endowment Contribution  

Students’ Attitudes         

engaRead -0.42 -3.08 -1.27 -0.27 
likeRead 1.18 4.09 1.87 1.29 

confRead -0.39 3.45 3.53 1.60 
sensBelong 0.63 2.76 1.87 0.50 

Home Literacy         
parLikeRead -0.37 -0.14 0.78 0.24 

earLitActs 0.12 -0.36 -0.02 -0.06 
earLitTask 2.51 5.43 2.41 6.05 

 

Moreover, the gender difference in the mean and in the coefficients were tested with 

t-test and z-test, respectively, before conducting the decomposition. There were considerable 

differences in the mean of our explanatory variables, whereas the difference in the 

coefficients were not significant.  

The total percentage of explained differences in the characteristics (endowments) 

across countries ranging from 25% (3 out of 13 points) in Denmark; 43% (9 out of 21 points) 

in Norway; 56% (12 out of 22 points) in Finland; and 61% (9 out of 15 points) in Sweden. 

Hence, the total endowments of our variables in the decomposition tell us about the portion of 

the gap that would be closed if boys have the same characteristics as girls in each country, 

respectively. The threefold decomposition predicted the exact same amount of gender 

differences as in the observed achievement gap in each country (Table 9 - Table 12 in the 

Appendix). Therefore, we were able to decompose the actual gap when using all cases for 
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regression analysis, whereas with listwise deletion, the predicted gap will be slightly lower. 

Our findings highlighted the difference in earLitTask, likeRead, and confRead as the pivotal 

proportions composing the gap. Thus, it enabled us to answer the counterfactual scenario in 

the endowments. In regard to the variable earLitTask, we could approximate that if boys have 

had the same early literacy skills as the girls—recognize alphabets, read words and stories, 

write letters and words—before they begin formal schooling, their reading achievement 

would be increased, and these were in particular much higher in Finland and Sweden.  

The interpretation is similar for likeRead and confRead, we could say that if boys 

have had the level of reading enjoyment and reading self-efficacy to the same extent as what 

girls, on average, would have; if they are interested, enjoy reading as something that activates 

thinking process and imagination, and are curious to learn and intrinsically motivated to read, 

engaged in recreational reading as often as girls, also generally reads well; their reading score 

would be increased to various extents across countries. Accordingly, the gender gap in 

reading achievement would be then reduced to a certain extent in the Nordic countries. It 

seems, however, the endowments of likeRead were more pronounced in Finland and Norway. 

Similar to this, confRead endowments were much higher in these two countries who had the 

higher gender gap in reading among Nordic countries. A relatively moderate amount of 

endowments were found for students’ sense of school belonging (sensBelong), particularly in 

Finland and Norway, whereas parents reading attitude (parlikeRead) positive yet small 

endowment were mostly present in Norway and Sweden.  

To sum up, the 61% of explained endowments in Sweden were mostly derived from 

earLitTask, and some smaller endowments from likeRead and confRead. Similar to this, 56% 

of explained differences in Finland also came from earLitTask, with slightly higher 

contribution from likeRead in particular among Nordic countries, followed by contribution of 

confRead and sensBelong, and finally from engaRead (relatively high negative contribution 
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across countries). On the other hand, the 43% of total endowments in Norway were generated 

from confRead and it was the highest across Nordic countries, with a substantial endowment 

from earLitTask, a similar amount of endowments from likeRead and sensBelong, a smaller 

negative contribution from engaRead, and a unique contribution from parlikeRead. Finally, 

the 25% endowments in Denmark—the lowest explained endowments across countries—

mostly came from earLitTask and likeRead, with a minor contribution from sensBelong. 

Across countries, frequency of early literacy activities (earLitActs) contributed the least 

endowments. Interestingly, the findings in the explained differences within students’ attitude 

variables have an equivalent matching pattern, where the higher endowments were found to 

be more comparable with each other in Finland and Norway, while the lower endowments 

were relatively alike in Denmark and Sweden. Whereas for the highest endowment in the 

home literacy background—earLitTask—the higher endowment pattern was evident in 

Sweden and Finland, while the lower endowments were found to be equivalent in amount for 

Denmark and Norway. 

Discussion 

There are large gender differences in reading achievement in the Nordic countries, 

especially in Norway and Finland. The present study investigates the extent to which 

students’ characteristics related to reading attitudes, sense of belonging at school, and early 

literacy practices at home account for gender differences in Nordic PIRLS reading 

achievement. This is done by mapping the relations between variables, analyzing the 

descriptive statistics, and estimating multiple regression model and applying Oaxaca-Blinder 

decomposition. Our findings indicate small to moderate bivariate correlations between the the 

scales included in student’s characteristics. ‘Students Confident in Reading’ (confRead) 

exhibits the highest association with reading achievements, followed by ‘Early Literacy 

Tasks’ (earLitTask), while ‘Students Engaged in Reading Lessons’ (engaRead) shows 
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weakest association to reading achievement. Gender effect was progressively reduced across 

countries after accounting for all the students’ characteristics, with the lowest reduction in 

Denmark and the highest in Sweden. Decomposition results suggest that ‘Students Like 

Reading’ (likeRead) and ‘Early Literacy Task’ (earLitTask) scales are the most consistent 

and highest contributors to gender differences that favour girls across Nordic countries. 

Accordingly, Sweden has the highest explained gap and Denmark has the least, while Finland 

and Norway are in between these two. The following sections answer each research question 

and discuss notable limitations and suggestions for further research.  

RQ1: Relations between the variables 

 This section summarizes and analyse (a) the relation of the variables in students’ 

characteristics with each other, as well as (b) their relations to reading achievements. 

(a) Substantial associations found between sense of belonging (sensBelong) and 

engagement in reading lessons (engaRead). This association makes sense as the two scales 

are formulated to gauge students’ attitude towards reading instruction in classroom setting 

which is situated within school. Furthermore, if students engaged in reading instruction at 

class, it will facilitate for better understanding and engagement in the content (Scherer & 

Nilsen, 2016). Similarly, enjoyment of reading (likeRead) and confidence in reading 

(confRead) were shown to be quite highly correlated. This was in line with previous literature 

which suggests that students’ motivation in reading is apt to be higher when they believe they 

are capable of performing well, can control their success in reading, and can implement 

strategies to help keep them engaged (Schunk & Bursuck, 2016). Indeed, reading for 

enjoyment has been found to be significantly associated with reading comprehension from 

infancy through adulthood (Mol & Bus, 2011). 
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(b) The highest correlation with reading achievement is found for conRead (Students 

Confident in Reading). This is in line with theory that state competency beliefs tend to 

correlate more closely with actual ability (McGeown et al., 2015). Meanwhile, our finding 

also indicates reading achievement’ moderate association with how well students could do 

early literacy task (earLitTask). This is line with the studies that highlight the difference 

between preschool readers that achieve higher than their schoolmates who did not begin to 

read until they started first grade (Gould, 1998).   

RQ2: Gender differences in Reading  

This section begins by (a) analysing gender differences in students’ characteristics, 

followed by (b) the discussion of gender effect after accounting for predictors to reading 

achievements, and concluded by (c) the discussion of gender differences in reading through 

decomposition.  

(a) The highest gender gap in achievement is found in Norway and Finland, while the mean 

comparison throughout the variables indicate gender differences that favour girls. Consistent 

gender difference was found for enjoyment of reading (likeRead) and early literacy skills 

(earLitTask). This is in line with expectancy-value theory that suggest girls tend to read more 

frequently than boys (Schaffner, Schiefele, and Ulferts, 2013), and thus exhibit higher level 

of motivation and reported more positive reading attitudes (Duri Vida, & Eccles, 2006; 

Logan, 2008; Sainsbury & Schangen, 2004). When a student is motivated to read, they value 

this activity and understand the importance and benefit of it, as well as curious and immersed 

into the reading (Izard, 1997). Meanwhile, lack of motivation might make students avoiding 

this activity. 

 (b) Pooled sample regression results indicate that gender differences across countries 

were reduced substantially after controlling for other predictors of reading achievements in 

this study. However, some gender gap remains even after we control for these predictors. The 
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reduction varies across country, with Sweden experiencing the most reduction in gap, while 

Denmark has the least. The lack of reduction in gender effect might indicate the contribution 

of other variables directly related or indirectly related to ones’ reading skills that are not 

covered in this study.  

 Meanwhile, regression analysis shows confidence in reading (confRead) as the 

strongest predictor of reading achievement. This is in line with previous study that measured 

self-efficacy in predicting reading achievement (Bandura, 1994; McGeown et al., 2015).On 

the one hand, readers who have high sense of self-efficacy tend to set higher goals, more 

independent in their reading, take on more challenging texts, and persist through difficulties 

which in turn contribute to their feeling of mastering and increasing their competence 

(Bandura, et al., 2001; Schnell, et al., 2015; Pintrich & De Groot, 1990). On the other hand, 

students with low self-efficacy who struggle through their reading might not value reading as 

much and their confidence might suffer (Pilvi et al., 2018). Each struggle convinces them 

even more that they are not readers.  

 In contrast, our finding suggests negative contribution of students’ engagement in 

classroom reading instruction (engaRead) toward reading achievement. This result prompt us 

to check the how this variable distributes along reading score. We compared published scale 

and observed that this variable was introduced for the first time in 2011 and reading score did 

not differ a lot between the students indicated ‘very engaged’ and ‘less engaged’. In fact, in 

2011, Nordic students were at the bottom rank of ‘engaged’, and somehow improved in 2016 

(Figure 1 and Figure 2 in Appendix C). Interestingly, in 2011 for Finland, those students who 

responded, ‘somewhat engaged’ (middle index) associated with higher reading achievement 

compared to those who indicated higher engagement.  

  (c) In this study, we have asked counterfactual questions regarding the change in 

reading score for boys if they have had the same characteristics and coefficients as the girls, 
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where differences in the mean and coefficients of achievement and each explanatory variable 

were decomposed. The counterfactual scenario indicates that, at least, by including variables 

related to students’ attitude and engagement in PIRLS, as well as sense of belonging at 

school, and several measures of home literacy practices, it facilitates us to explain some 

portion of the gap to various extents across countries. When inspecting detailed 

decomposition across countries, the measure of how well students could do early literacy 

before beginning formal schooling (earLitTask) and the measure of reading enjoyment and 

frequency of reading outside school (likeRead), together they explained a larger portion of the 

gap compared to other variables. However, in Norway, it is confRead that explained more of 

the gap, instead of earLitTask. 

This suggests that there are still a lot of portion of the unexplained gap not accounted 

by the explanatory variables included in this study. Although parLikeRead and earLitActs are 

not found to be differed significantly between genders such that parents of girls and boys did 

not differ significantly in their enjoyment of reading across Nordic countries; increases in 

parents reading attitude and frequency of their reading habit were predicted to benefit a boy 

and a girl by the same amount. To put it another way, lower enjoyment and less frequent 

reading activities among parents were equally as consequential for girls as boys. Thus, they 

remain important predictors of reading achievement as parents’ enjoyment of reading 

correlates with the frequency of early literacy activities and students’ early literacy skills. 

 If boys in each country have had the same characteristics as girls, their reading score 

would have increased, although this varies across countries. Sweden, being the country with 

the largest explained gap, has earLitTask as the highest variable that explains most of the gap 

in the endowments, with only slightly lower endowment in Finland. This implies that the 

parents of boys in Sweden and Finland indicated that boys, on average, have much lower 

early literacy skills before formal schooling compared to girls within the country. This 



39 

Gender Differences in Reading 

earLitTask endowments in Sweden in Finland are twice in magnitude compared with the ones 

Denmark and Norway.  

Limitation and Further Research 

This study noted several limitations. First, the standard error for the components of 

decomposition were unable to be calculated, hence omitted due to the complex structure and 

design of the assessments. Instead, we have resorted in an abridged solution by ensuring the 

significance difference between groups in the mean and coefficients. Meanwhile, since none 

of the regression coefficients were significant between groups, it became challenging to 

measure the unexplained (coefficient term), thus our focus is on the endowments. 

Furthermore, it becomes difficult to measure the effect of single item on reading 

achievement to check if they behave differently, as the items have been previously combined 

and scaled to measure a single construct. This, however, a common practice in PIRLS 

reporting. Yet, if studying single item’s effect on achievement is more desired, this could be 

an alternative to pursue.  

Even though the findings of this study indicate differences in reading motivation and 

early literacy skills, this is not an immediate evidence to draw causality conclusion, as the 

magnitude of the variables in this study might change as we include more predictors to 

explain the gap. This too, has been considered as a limitation in the decomposition method, 

where it has the tendency to overestimate the source of gap if not enough variables were 

included (Pelletier, Patterson, & Moyser, 2019). However, we try to include all measures of 

students’ attitudes (engaRead, likeRead, confRead); three out of four measures of home 

literacy (parLikeRead, earLitActs, earLitTask) with the exclusion of home literacy resources 

(as this is considered a more obvious predictor of achievement, we instead test the other 

variables available); and finally we include a control variable that measure of sense of 

belonging under school climate category at student level.  
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 Despite showing association to reading achievement, the scale earLitActs shows no 

significant difference across Nordic countries after controlling for the other variables. It does 

not mean that frequency of early literacy activities has no effect in fostering early literacy. 

However, it is important to note that the quantity does not always equal quality. Firstly, there 

were a lot of missing values associated with this variable (Table C2 in Appendix C). 

Secondly, the reliability scale was the lowest compared to other variables.  Thirdly, in here 

parents were asked to recall about past events dating back to years ago and it might not be too 

precise in recalling this memory. Improving the quality and effectiveness of teaching early 

literacy to children should be a shared and synergized effort between family and 

kindergarten. It seems this variable could benefit from more in-depth angle such as by asking 

parents or caregivers to indicate which activities they tend to attend the most or in charge of. 

This will facilitate a deeper understanding regarding division of labour of parents in fostering 

early literacy practices with children, and it could possibly facilitate a more-focused 

initiatives and interventions in early literacy development.  

Another important thing to note, even though engaRead did not contribute positively 

toward reading achievement. This evidence itself is useful. For bridging the explanation why 

this variable behaved in such way, we review the published scale presenting in a table form in 

PIRLS’ website from 2011 and 2016. Indeed, in 2011, among the participating countries, 

students in Nordic countries indicated the lowest engagement in the index of ‘very engaged’ 

in classroom reading instruction. This can actually be seen as a rather concrete contribution 

from PIRLS in measuring trends, as it is very concrete and something that can be improved 

and directly implemented in teaching instruction and day-to-day basis. In 2016, this has been 

increased through the presence of more students who reported ‘very engaged’ in classroom 

reading instruction though it was still relatively much lower than other countries. It is 

probably wise to think that items revisions that is done almost for every upcoming cycle 
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might have done a better job in gauging the construct and contributed to more positive 

attitudes towards classroom reading instruction.  

Since we are only studying these variables at the student level and on single cycle, it 

might not portray the whole picture. Thus, future research might benefit from combining 

variables from several levels (e.g., students, school), and decomposing the gap between 

different levels of ability (e.g., high and low), and possibly using at least two cycles to 

decompose the gap over time. Finally, PIRLS assessment might consider including items that 

asked about how children relate to feminine and masculine traits, as children might reflect on 

their identities in their reading choices and attitude. 

Conclusions 

Boys and girls are more or less different and similar in their reading, but how different 

or similar they are, it remains to be of interest for further investigation. Counterfactual 

decomposition of gap in the reading score shows that boys reading achievement will increase 

if they have the same characteristics as girls across Nordic countries. Overall, it can be 

concluded that the inclusion of students’ attitude variables (engaRead, likeRead, confRead, 

sensBelong) makes the most contribution in explaining the gap Finland and Norway, while 

home literacy variable (earLitTask) explain more gap in Sweden and Finland, whereas these 

variables only contributed slightly in explaining the gap in Denmark. This study found that 

whilst reading self-efficacy was the strongest predictor of reading achievement, the 

decomposition shows that boys and girls differ the mostly in their enjoyment of reading and 

early literacy skills before formal schooling. While self-efficacy tend to correlate more 

closely with actual ability, it is the value dimension of motivation (e.g., interest, enjoyment) 

that tend to be a better predictor of time spent engaging in reading activity.   
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Explain why directly identifiable data will be stored together with the rest of the collected data  

The only thing that will be identifiable is gender and countries. There is no directly identifiable 

data used for this study. The scrambling key is not available for public. 

 

Which technical and practical measures will be used to secure the personal data?  

Personal data will be anonymised as soon as no longer needed  

Personal data will be sent/transferred in encrypted form  

Personal data will be stored in encrypted form  

Record of changes  

Multi-factor authentication  

Restricted access  

Access log  

Other security measures  

 

Indicate which measures 

The study will not report anything that will directly identify a person and reference about 

performance and responses to questionnaire will be compared by gender (boys and girls) and 

countries, and not by individuals. In addition, the variable Student ID in each country were not 

included in the analysis, hence deleted. The data is stored in personal device with highly secured 

encryption. 

DURATION OF PROCESSING 

Project start 

15.12.2019 

Project end 

15.12.2020 
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Will personal data be stored after the end of the project?  

Yes, collected personal data will be stored until: 

Yes, collected personal data will be stored permanently 

No, the collected data will be stored in anonymous form 

No, all collected data will be deleted at the end of the project 

Which anonymization measures will be taken?  

The identification key will be deleted 

Personally identifiable information will be removed, re-written or categorized 

Any sound or video recordings will be deleted 

Other 

 

Will the data subjects be identifiable (directly or indirectly) in the thesis/publications from the 

project?  No 

ADDITIONAL INFORMATION 

N/A 

NSD's assessment 

Project title 

Decomposing Gender Differences in Nordic PIRLS 2016: 

 

Reference number 

453419 

Registered 

23.03.2020 av Intan Maya Sari - intanms@uio.no 

 

Data controller (institution responsible for the project) 

Universitetet i Oslo / Det utdanningsvitenskapelige fakultet / CEMO - Centre for Educational 

Measurement 

 

Project leader (academic employee/supervisor or PhD candidate) 

Rolf Vegar Olsen, r.v.olsen@cemo.uio.no, tlf: 22844510 

 

Type of project 

Student project, Master’s thesis 

 

Contact information, student 

Intan Maya Sari, intanms@student.uv.uio.no, tlf: 41213579 

 

Project period 

15.12.2019 - 15.05.2020 

 

Status 

02.07.2020 - Closed 
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Assessment (1) 

02.07.2020 - Assessed anonymous 

It is our assessment that this project will not process data that can directly or indirectly identify 

individual persons, so long as it is carried out in accordance with what is documented in the 

Notification Form and attachments, dated 1.7.2020, as well as in correspondence with NSD. As a 

result, the project does not need an assessment from NSD.  

WHAT DO YOU NEED TO DO IF YOU ARE GOING TO PROCESS PERSONAL DATA? 

If the project is changed in such a way that you will process personal data, you will need to 

notify this to NSD by updating the Notification Form. Wait for a reply before you start 

processing personal data.  

END OF FOLLOW-UP  

As the project will not be processing personal data, we end all further follow-up of the project.  

Good luck with your project!  

Contact person at NSD: Håkon J. Tranvåg  

Data Protection Services for Research: +47 55 58 21 17 (press 1) 
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Appendix B: Data Management & Analysis Code 

 

1. Relations Among the Variables 
 

* Script created using the IEA IDB Analyzer (Version 4.0.36). 
* Created on 10/23/2020 at 10:52 PM. 
* Press Ctrl+A followed by Ctrl+R to submit this analysis.  
 
include file = "C:\Users\Intan Sari\bin\Data\Templates\SPSS_Macros\JB_Cor.ieasps". 
 
JB_Cor   infile="C:\Users\Intan Sari\Documents\Workshop\Work\Komplit.sav"/ 
  cvar=IDCNTRY / 
  xvar=ASBGERL ASBGSCR ASBGSLR ASBGSSB ASBHELA ASBHELT ASBHPLR / 
  wgt=TOTWGT/ 
  jkz=JKZONE/ 
  jkr=JKREP/ 
  jk2type=FULL/ 
  nrwgt=150/ 
  nomiss=Y/ 
  method=JRR/ 
  pairwise=Y/ 
  viewcod=N/ 
  ndec=2/ 
  clean = Y/ 
  selcrit = / 
  selvar = / 
  intavg = Y/ 
  outdir="C:\Users\Intan Sari\Documents\Workshop\APPENDIX\Pairwise\CorPW"/ 
  outfile="Amovar_pw".  
 
 

2. Relations between variables and Reading Achievement 
 

* Encoding: UTF-8. 
* Script created using the IEA IDB Analyzer (Version 4.0.36). 
* Created on 10/24/2020 at 1:25 AM. 
* Press Ctrl+A followed by Ctrl+R to submit this analysis.  
include file = "C:\Users\Intan Sari\bin\Data\Templates\SPSS_Macros\JB_CorP.ieasps". 
JB_CorP   infile="C:\Users\Intan Sari\Documents\Workshop\Work\Komplit.sav"/ 
  cvar=IDCNTRY / 
  xvar0=ASBGERL ASBGSCR ASBGSLR ASBGSSB ASBHELA ASBHELT ASBHPLR / 
  PVRoots=ASRREA0 / 
  PVTails=/ 
  npv=5/ 
  wgt=TOTWGT/ 
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  nrwgt=150 / 
  rwgt=/ 
  jkz=JKZONE/ 
  jkr=JKREP/ 
  jk2type=FULL/ 
  nomiss=Y/ 
  method=JRR/ 
  pairwise=Y/ 
  kfac=0/ 
  shrtcut=N/ 
  viewcod=N/ 
  ndec=2/ 
  clean = Y/ 
  selcrit = / 
  selvar = / 
  intavg = Y/ 
  outdir="C:\Users\Intan Sari\Documents\Workshop\APPENDIX\Pairwise\CorPW"/ 
  outfile="Cor_ReAch_PW".  
 

3. Mean Reading Achievement by Gender 
 
* Script created using the IEA IDB Analyzer (Version 4.0.36). 
* Created on 11/5/2020 at 3:38 AM. 
* Press Ctrl+A followed by Ctrl+R to submit this analysis.  
 
include file = "C:\Users\Intan Sari\bin\Data\Templates\SPSS_Macros\JB_PV.ieasps". 
 
JB_PV   infile="C:\Users\Intan Sari\Documents\Workshop\Work\Komplit.sav"/ 
  cvar=IDCNTRY ITSEX / 
  almvars=/ 
  rootpv=ASRREA0 / 
  tailpv=/ 
  npv=5/ 
  wgt=TOTWGT/ 
  nrwgt=150 / 
  rwgt=/ 
  jkz=JKZONE/ 
  jkr=JKREP/ 
  jk2type=FULL/ 
  nomiss=Y/ 
  method=JRR/ 
  kfac=0/ 
  shrtcut=N/ 
  viewcod=N/ 
  ndec=0/ 
  clean = Y/ 
  strctry = N/ 
  intavg = Y/ 
  graphs=Y/ 
  selcrit = / 
  selvar = / 
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  outdir="C:\Users\Intan Sari\Documents\Workshop\APPENDIX\Mean variable"/ 
  outfile="MeanAchivByGender". 
 

4. Mean Difference Analysis 
 

* Script created using the IEA IDB Analyzer (Version 4.0.36). 
* Created on 10/14/2020 at 10:17 PM. 
* Press Ctrl+A followed by Ctrl+R to submit this analysis.  
 
include file = "C:\Users\Intan Sari\bin\Data\Templates\SPSS_Macros\JB_Gen.ieasps". 
 
JB_gen   infile="C:\Users\Intan Sari\Documents\Workshop\Work\Komplit.sav"/ 
  cvar=IDCNTRY ITSEX / 
  almvars=/ 
  xvar=ASBGERL ASBGSCR ASBGSLR ASBGSSB ASBHELA ASBHELT ASBHPLR / 
  wgt=TOTWGT/ 
  jkz=JKZONE/ 
  jkr=JKREP/ 
  jk2type=FULL/ 
  nrwgt=150/ 
  nomiss=Y/ 
  method=JRR/ 
  viewcod=N/ 
  ndec=2/ 
  clean = Y/ 
  strctry = N/ 
  intavg = Y/ 
  graphs=Y/ 
  selcrit = / 
  selvar = / 
  outdir="C:\Users\Intan Sari\Documents\Workshop\APPENDIX"/ 
  outfile="MeanExpVariableByGender". 
 
 
 

5. Pooled Regression with Gender as Dummy Variable 
 

* Script created using the IEA IDB Analyzer (Version 4.0.36). 
* Created on 10/23/2020 at 10:47 PM. 
* Press Ctrl+A followed by Ctrl+R to submit this analysis.  
 
include file = "C:\Users\Intan Sari\bin\Data\Templates\SPSS_Macros\JB_RegGP.ieasps". 
 
JB_RegGP   infile="C:\Users\Intan Sari\Documents\Workshop\Work\Komplit.sav"/ 
  cvar=IDCNTRY / 
  convar=ASBGERL ASBGSCR ASBGSLR ASBGSSB ASBHELA ASBHELT ASBHPLR / 
  catvar=ITSEX / 
  codings=D/ 
  refcats=1/ 
  ncats=2/ 
  PVRoots=/ 



59 

Gender Differences in Reading 

  PVTails=/ 
  dvar0=/ 
  rootpv=ASRREA0 / 
  tailpv=/ 
  npv=5/ 
  wgt=TOTWGT/ 
  nrwgt=150 / 
  rwgt=/ 
  jkz=JKZONE/ 
  jkr=JKREP/ 
  jk2type=FULL/ 
  nomiss=Y/ 
  method=JRR/ 
  missing=pairwise/ 
  kfac=0/ 
  shrtcut=N/ 
  viewcod=N/ 
  ndec=2/ 
  clean = Y/ 
  strctry = N/ 
  viewprgs=Y/ 
  viewlbl=Y/ 
  qcstats=Y/ 
  newout=Y/ 
  intavg = Y/ 
  selcrit = / 
  selvar = / 
  outdir="C:\Users\Intan Sari\Documents\Workshop\APPENDIX\Pairwise\RegPW"/ 
  outfile="FullREG_pw". 
 
 
 

6. Separate Regression Models by Gender 
 
* Script created using the IEA IDB Analyzer (Version 4.0.36). 
* Created on 10/23/2020 at 6:49 PM. 
* Press Ctrl+A followed by Ctrl+R to submit this analysis.  
 
include file = "C:\Users\Intan Sari\bin\Data\Templates\SPSS_Macros\JB_RegGP.ieasps". 
 
JB_RegGP   infile="C:\Users\Intan Sari\Documents\Workshop\Work\Komplit.sav"/ 
  cvar=IDCNTRY ITSEX / 
  convar=ASBGERL ASBGSCR ASBGSLR ASBGSSB ASBHELA ASBHELT ASBHPLR / 
  catvar=/ 
  codings=/ 
  refcats=/ 
  ncats=/ 
  PVRoots=/ 
  PVTails=/ 
  dvar0=/ 
  rootpv=ASRREA0 / 
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  tailpv=/ 
  npv=5/ 
  wgt=TOTWGT/ 
  nrwgt=150 / 
  rwgt=/ 
  jkz=JKZONE/ 
  jkr=JKREP/ 
  jk2type=FULL/ 
  nomiss=Y/ 
  method=JRR/ 
  missing=pairwise/ 
  kfac=0/ 
  shrtcut=N/ 
  viewcod=N/ 
  ndec=2/ 
  clean = Y/ 
  strctry = N/ 
  viewprgs=Y/ 
  viewlbl=Y/ 
  qcstats=Y/ 
  newout=Y/ 
  intavg = Y/ 
  selcrit = / 
  selvar = / 
  outdir="C:\Users\Intan Sari\Documents\Workshop\APPENDIX"/ 
  outfile="SEPREG_Pair". 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



61 

Gender Differences in Reading 

 

Appendix C: Supplementary 

 

 
 

Table C1. Student Sample Size 

Country 
Participation 

(Weighted 
%) 

Sampled 
in 

Schools 

 

Withdrawn1  

 

Excluded2 
 Eligible   Absent3 

 Included 
for final 
analysis 

Denmark 94% 4091 68 278 3745 237 3508 

Finland 96% 5178 52 42 5084 188 4896 

Norway (5) 96% 4595 49 142 4404 172 4232 

Sweden 95% 4,988 38 189 4,761 236 4,525 

Source: TIMSS & PIRLS International Study Center, http://timssandpirls.bc.edu/pirls2016/international-results/ 

 

 

Table C2. Missing values in the variable across countries 

Variables 
Denmark Finland Norway Sweden 

n NA n NA n NA n NA 

Gender 3508 0 4896 0 4230 2 4525 0 

engaRead 3433 75 4868 28 4173 59 4413 112 

likeRead 3433 75 4872 24 4175 57 4400 125 

confRead 3367 141 4857 39 4136 96 4366 159 

sensBelong 3428 80 4867 29 4177 55 4415 110 

parLikeRead 3341 167 4558 338 4049 183 3867 658 

earLitActs 3320 188 4559 337 4044 188 3865 660 

earLitTask 3310 198 4550 346 4032 200 3857 668 

 

 

 

 
1 Students attending a sampled class at the time the sample was chosen but leaving the class before the assessment was 
administered were classified as “withdrawn.” 
2 Students with a disability or language barrier that prevented them from participating in the assessment were classified as 

“excluded.” 
3 Students not present when the assessment was administered, and not subsequently assessed in a make-up session, were 

classified as “absent.” 

http://timssandpirls.bc.edu/pirls2016/international-results/
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Table C3. Nordic Sample Comparisons 

 

Source: PIRLS 2016 Encyclopaedia 

 

Table C4. Reliability of the Scale Variables 

SCALE 
COUNTRY 

Denmark Finland Norway Sweden 

engaRead 0.85 0.86 0.83 0.86 

likeRead 0.85 0.89 0.87 0.88 

confRead 0.83 0.80 0.82 0.82 

sensBelong 0.80 0.81 0.79 0.82 

parLikeRead 0.90 0.91 0.89 0.89 

earLitActs 0.75 0.74 0.76 0.76 

earLitTask 0.91 0.92 0.91 0.92 

Source: Methods and Procedures PIRLS 2016, Ch. 14. 

Country 

Term for 
4th year 

of Formal 
Schooling 

Average 
Age at 
Time of 
Testing 

Policy on Students' Age of Entry 
to Primary School 

Students' Age of Entry to Primary School in 
Practice 

Denmark Grade 4 10.8 

Children begin pre-primary 
education in August during the 
calendar year of their 6th 
birthday. 

Parents may request early enrolment for 
children whose 5th birthdays are before 
October 1; or a one-year postponement of 
enrolment. Early enrolment decisions are 
typically made based on recommendations 
from the kindergarten or a qualification test. 

Finland Grade 4 10.8 
Children begin school in August 
during the calendar year of 
their 7th birthday.  

It is possible for parents to enrol children 
one year earlier or one year later than the 
official policy due to psychological or medical 
reasons. 

Norway Grade 5 10.8 
Children begin school during 
the calendar year of their 6th 
birthday.  

In rare cases, parents can request earlier (if 
born before April 1) or delayed enrolment. 
The decisions are made based on 
recommendations from kindergarten and the 
municipal pedagogical psychological 
services. 

Sweden Grade 4 10.7 

Children begin school in August 
in the calendar year of their 7th 
birthday. Most students begin 
the voluntary preschool class 
during the calendar year of 
their 6th birthday. 

Under special circumstances, the 
municipality may allow a child to delay 
enrolment for one year. Parents can also 
request enrolment during the year of a 
child's 6th birthday. 
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Table C5. Summary of the Scale Variables 

Variable  Reference Description 

Reading 

achievements 

(ASRREA01-05) 

  Overall Reading achievement scores with 5 plausible values 

 

Gender  

(ITSEX) 

 Dummy variable, 1 = Girls, 2 = Boys 

Students Questionnaire 

Students Engaged 

in Reading Lessons 

(ASBGERL) 

engaRead 

The scale measures student’s engagement via their ratings on 

the teacher’s classroom reading instruction. This extends to 9 

statements related to various degree of student’s agreement 

towards reading materials presented, student’s view on 

teacher’s hands-on approach and communication in 

classroom reading settings.                      

Students like 

Reading  

(ASBGSLR)  

likeRead 

The scale measures student's view of reading as an activity, 

whether they communicate further about readings that were 

done, the impacts of reading towards thinking process, and 

reading enjoyment and habits outside school. 

Students Confident 

in reading 

(ASBGSCR) 

confRead 
The scale measures students' self-reporting on their reading 

skills, with 6 statements detailing on how they rate their own 

skills in relation to various aspects of reading difficulty levels.  

Students' Sense of 

Belonging 

(ASBGSSB) 

sensBelong 

The scale measures what students think about their schools, 

with 5 statements indicated how they feel about their 

presence in school, the safety, fairness, and pride towards 

school.   

   

Home Questionnaire (Learning to Read Survey) 

   

Parents Like 

Reading  

(ASBHPLR) 

parLikeRead 

The scale measures parent's enjoyment in reading within 8 

statements indicating how much they value reading, habits in 

reading, and attitude towards reading activities, as well as 

frequency of reading for enjoyment at home.   

Early Literacy 

Activities 

(ASBHELA) 

earLitActs 

The scale measures the frequency of how parents engaged 

their children in 9 activities related to early literacy before 

starting primacy schools, such as reading aloud, storytelling, 

singing, playing, and writing. 

Early Literacy Tasks  

(ASBHELT) 
earLitTask 

The scale measures parents' rating on their children on how 

well students could do early literacy tasks before beginning 

primary school. 

Source: Author’s own summary 
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Table C6 

Variable Means and its Significant Value 

 

DENMARK 

 Girls  Boys    

 Mean (s.e) SD (s.e)  Mean (s.e) SD (s.e)  t-value Effect size 

engaRead 9.25 (.06) 1.62 (.05)   9.05 (.06) 1.61 (.04)  3.62 0.1 

likeRead 9.38 (.05) 1.54 (.04)  8.83 (.05) 1.49 (.04)  10.54 0.4 

confRead 10.27 (.05) 1.98 (.03)  10.30 (.05) 1.95 (.03)  -0.42 0 

sensBelong 10.12 (.07) 1.90 (.03)  9.95 (.08) 1.91 (.03)  2.68 0.1 

parLikeRead 10.03 (.06) 2.08 (.04)  10.14 (.06) 2.08 (.04)  -1.54 0 

earLitActs 10.07 (.05) 1.75 (.03)  9.95 (.06) 1.72 (.05)  2.06 0.1 

earLitTask 10.64 (.05) 1.72 (.04)   10.26 (.05) 1.80 (.04)   6.14 0.2 
         

 
        

FINLAND 

 Girls  Boys   
 

 Mean (s.e) SD (s.e)  Mean (s.e) SD (s.e)  t-value Effect size 

engaRead 9.32 (.05) 1.55 (.03)  8.88 (.05) 1.60 (.04)  9.81 0.3 

likeRead 9.74 (.05) 1.65 (.04)  9.00 (.05) 1.67 (.04)  15.51 0.4 

confRead 10.78 (.05) 1.84 (.02)  10.45 (.05) 1.90 (.03)  6.09 0.2 

sensBelong 10.50 (.06) 1.80 (.02)  9.86 (.07) 1.89 (.03)  12.15 0.3 

parLikeRead 10.02 (.07) 2.03 (.03)  10.05 (.05) 1.98 (.04)  -0.45 0 

earLitActs 10.07 (.05) 1.56 (.04)  9.77 (.04) 1.55 (.04)  6.46 0.2 

earLitTask 10.61 (.06) 2.10 (.03)   9.95 (.05) 2.12 (.02)   10.45 0.3 
 

                 

NORWAY 

 Girls  Boys   
 

 Mean (s.e) SD (s.e)  Mean (s.e) SD (s.e)  t-value Effect size 

engaRead 9.83 (.06) 1.66 (.03)  9.52 (.06) 1.71 (.03)  5.99 0.2 

likeRead 9.36 (.05) 1.55 (.03)  8.86 (.06) 1.62 (.05)  10.25 0.3 

confRead 10.51 (.07) 2.00 (.03)  10.23 (.06) 2.04 (.04)  4.49 0.1 

sensBelong 10.66 (.08) 1.80 (.03)  10.18 (.07) 1.86 (.03)  8.42 0.3 

parLikeRead 10.14 (.07) 1.90 (.04)  9.98 (.06) 1.87 (.04)  2.73 0.1 

earLitActs 10.34 (.04) 1.67 (.03)  9.93 (.04) 1.67 (.04)  7.67 0.2 

earLitTask 9.39 (.05) 1.87 (.03)   8.84 (.04) 1.82 (.04)   9.57 0.3 
         

         

SWEDEN 

 Girls  Boys   
 

 Mean (s.e) SD (s.e)  Mean (s.e) SD (s.e)  t-value Effect size 

engaRead 9.57 (.06) 1.69 (.03)  9.52 (.06) 1.73 (.03)  1.01 0 

likeRead 9.15 (.06) 1.61 (.04)  8.69 (.06) 1.68 (.05)  9.34 0.3 

confRead 10.93 (.05) 1.88 (.04)  10.76 (.05) 1.88 (.03)  2.95 0.1 

sensBelong 10.10 (.07) 1.91 (.03)  9.96 (.08) 1.91 (.03)  2.37 0.1 

parLikeRead 10.12 (.06) 1.88 (.05)  10.08 (.06) 1.88 (.05)  0.66 0 

earLitActs 10.12 (.05) 1.82 (.04)  9.81 (.05) 1.72 (.05)  5.38 0.2 

earLitTask 10.69 (.05) 1.77 (.03)   10.08 (.05) 1.85 (.03)   10.57 0.3 
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Table C7. Multiple regression results with pooled sample and separated by gender 

 
DENMARK    FINLAND  NORWAY  SWEDEN     

 Pooled Girls Boys  Pooled Girls Boys  Pooled Girls Boys  Pooled Girls Boys 

  b (s.e) b (s.e) b (s.e)   b (s.e) b (s.e) b (s.e)   b (s.e) b (s.e) b (s.e)   b (s.e) b (s.e) b (s.e) 

Intercept 
266.44 

(13.98) 
271.22 

(17.09) 
251.51 

(17.12) 
  

306.96 
(14.15) 

314.48 
(13.51) 

289.80 
(17.62) 

  
326.51 
(12.62) 

341.94 
(16.84) 

300.65 
(15.34) 

  
280.93 

(14.23) 
278.26 

(21.31) 
277.67 

(16.46) 

Male 
-10.42 

(2.59) 
    

-10.26 
(1.97) 

    
-12.62 

(2.29) 
    

-6.31 
(2.09) 

  

engaRead 
-2.68 
(1.06) 

-3.19 
(1.68) 

-2.13 
(1.16) 

  
-5.25 

(1.21) 
-3.43 

(1.67) 
-6.97 

(1.49) 
  

-4.79 
(1.01) 

-5.49 
(1.44) 

-4.07 
(1.22) 

  
-5.10 
(1.31) 

-4.95 
(1.61) 

-5.23 
(1.57) 

likeRead 
1.81 
(1.10) 

1.48 
(1.62) 

2.16 
(1.34) 

  
4.43 
(.75) 

3.28 
(1.21) 

5.55 
(.87) 

  
3.39 
(.92) 

3.02 
(1.35) 

3.72 
(1.05) 

  
2.57 
(.93) 

2.29 
(1.26) 

2.79 
(1.08) 

confRead 
14.28 

(.71) 
14.82 

(.96) 
13.74 

(.97) 
  

10.01 
(.63) 

9.46 
(.80) 

10.56 
(.87) 

  
12.05 

(.71) 
11.75 

(.97) 
12.48 

(1.07) 
  

10.42 
(.74) 

11.39 
(.88) 

9.50 
(1.02) 

sensBelong 
3.91 
(.89) 

4.14 
(1.36) 

3.63 
(1.01) 

  
3.69 
(.77) 

3.07 
(1.07) 

4.29 
(1.12) 

  
2.99 
(.79) 

2.01 
(1.04) 

3.92 
(1.13) 

  
3.56 
(1.02) 

3.33 
(1.35) 

3.70 
(1.10) 

parLikeRead 
3.24 
(.68) 

3.10 
(.99) 

3.32 
(.84) 

  
5.08 
(.71) 

4.80 
(.76) 

5.35 
(1.05) 

  
5.19 
(.64) 

5.53 
(.85) 

4.83 
(.86) 

  
6.33 
(.82) 

6.78 
(.91) 

5.89 
(1.18) 

earLitActs 
1.16 
(.78) 

1.39 
(.88) 

.98 
(1.19) 

  
-.53 
(.78) 

.07 
(.90) 

-1.21 
(1.19) 

  
.22 

(.73) 
.47 

(1.05) 
-.05 
(1.00) 

  
-1.08 

(.70) 
-1.90 

(.98) 
-.19 
(1.05) 

earLitTask 
6.12 
(.81) 

5.57 
(1.08) 

6.67 
(1.04) 

  
7.86 
(.62) 

7.47 
(.76) 

8.30 
(.85) 

  
4.78 
(.58) 

5.06 
(.86) 

4.33 
(.79) 

  
9.77 
(.73) 

9.70 
(.88) 

9.82 
(1.14) 

R-Square 
.31 

(.01) 
.32 
(.02) 

.30 
(.02) 

  
.30 
(.01) 

.27 
(.02) 

.30 
(.02) 

  
.29 

(.02) 
.27 
(.03) 

.26 
(.02) 

  
.29 

(.02) 
.31 

(.02) 
.26 
(.02) 

Note. Significant coefficients are marked with boldface.  
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Table C8. Decomposition Results for Denmark 

DENMARK           

 Regression Analysis 

PIRLS 2016 

        Oaxaca-Blinder Decomposition 

                         PIRLS 2016   

 

GIRLS  BOYS 

 

Endowment 
(% of the total gap) 

Coefficients 
(% of the total gap) 

Interaction 
(% of the total gap) 

 XG (s.e)   βG (s.e)  XB (s.e) βB (s.e)  (XG-XB)*βB (βG-βB)*XB (XG-XB)*(βG-βB) 

Intercept  271.22 (17.09)   251.51 (17.12)  - 19.71  - 

engaRead 9.25 (.06) -3.19 (1.68)  9.05 (.06) -2.13 (1.16)  -.42  -9.63 -.21  

likeRead 9.38 (.05) 1.48 (1.62)  8.83 (.05) 2.16 (1.34)  1.18  -6.00 -.37  

confRead 10.27 (.05) 14.82 (.96)  10.30 (.05) 13.74 (.97)  -.39  11.07 -.03  

sensBelong 10.12 (.07) 4.14 (1.36)  9.95 (.08) 3.63 (1.01)  .63  5.05 .09 

parLikRead 10.03 (.06) 3.10 (.99)  10.14 (.06) 3.32 (.84)  -.37  -2.23 .02  

earLitActs 10.07 (.05) 1.39 (.88)  9.95 (.06) .98 (1.19)  .12 4.15 .05 

earLitTask 10.64 (.05) 5.57 (1.08)  10.26 (.06) 6.67 (1.04)  2.51  -11.28 -.41 

R2/Total sum of 

components (%)   .32 (.02)     .30 (.02)  3.26 | 25% 10.84 | 82%  -.86 | -7%  
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Table C9. Decomposition Results for Finland 

FINLAND           

 Regression Analysis 

PIRLS 2016 

      Oaxaca-Blinder Decomposition 

                       PIRLS 2016   

 

GIRLS  BOYS 
 

Endowment 
(% of the total gap) 

Coefficients  
(% of the total gap) 

Interaction 
(% of the total gap) 

 XG (s.e)   βG (s.e)  XB (s.e) βB (s.e)  (XG-XB)*βB (βG-βB)*XB (XG-XB)*(βG-βB) 

Intercept  314.48 (13.51)   289.80 (17.62)  - 24.68 - 

engaRead 9.32 (.05) -3.43 (1.67)  8.88 (.05) -6.97 (1.49)  -3.08 31.41  1.56 

likeRead 9.74 (.05) 3.28 (1.21)  9.00 (.05) 5.55 (.87)  4.09 -20.44  -1.67  

confRead 10.78 (.05) 9.46 (.80)  10.45 (.05) 10.56 (.87)  3.45 -11.50 -.36 

sensBelong 10.50 (.06) 3.07 (1.07)  9.86 (.07) 4.29 (1.12)  2.76 -5.57  -.78  

parLikRead 10.02 (.07) 4.80 (.76)  10.05 (.05) 5.35 (1.05)  -.14  -4.46  .01 

earLitActs 10.07 (.05) .07 (.90)  9.77 (.04) -1.21 (1.19)  -.36 12.59 .38  

earLitTask 10.61 (.06) 7.47 (.76)  9.95 (.05) 8.30 (.85)  5.43 -8.23  -.54  

R2/Total sum of 

components (%)   .27 (.02)     .30 (.02)   12.15 | 56% 10.95 | 50% -1.40 | -6% 



68 

Gender Differences in Reading 

Table C10.  Decomposition Results for Norway 

 

NORWAY           

 Regression Analysis 

PIRLS 2016 

      Oaxaca-Blinder Decomposition 

                       PIRLS 2016   

 

GIRLS  BOYS 

 

Endowment 
(% of the total gap) 

Coefficients  
(% of the total gap) 

Interaction 
(% of the total gap) 

 XG (s.e)   βG (s.e)  XB (s.e) βB (s.e)  (XG-XB)*βB (βG-βB)*XB (XG-XB)*(βG-βB) 

Intercept  341.94 (16.84)   300.65 (15.34)   - 41.29  - 

engaRead 9.83 (.06) -5.49 (1.44)  9.52 (.06) -4.07 (1.22)  -1.27 -13.53 -.44 

likeRead 9.36 (.05) 3.02 (1.35)  8.86 (.06) 3.72 (1.05)  1.87 -6.21  -.35  

confRead 10.51 (.07) 11.75 (.97)  10.23 (.06) 12.48 (1.07)  3.53 -7.46 -.21 

sensBelong 10.66 (.08) 2.01 (1.04)  10.18 (.07) 3.92 (1.13)  1.87  -19.45 -.91 

parLikRead 10.14 (.07) 5.53 (.85)  9.98 (.06) 4.83 (.86)  .78 7.05  .11 

earLitActs 10.34 (.04) .47 (1.05)  9.93 (.04) -.05 (1.00)  -.02 5.15 .21 

earLitTask 9.39 (.05) 5.06 (.86)  8.84 (.04) 4.33 (.79)  2.41 6.44 .40 

R2/Total sum of 

components (%)   .27 (.02)     .26 (.02)   9.16 | 43% 13.27 | 62% -1.19| -6% 
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Table C11. Decomposition Results for Sweden 

SWEDEN           

 Regression Analysis 

PIRLS 2016 

      Oaxaca-Blinder Decomposition 

                       PIRLS 2016   

 

GIRLS  BOYS 

 

Endowment 
(% of the total gap) 

Coefficients  
(% of the total gap) 

Interaction 
(% of the total gap) 

 XG (s.e)   βG (s.e)  XB (s.e) βB (s.e)  (XG-XB)*βB (βG-βB)*XB (XG-XB)*(βG-βB) 

Intercept  278.26 (21.31)   277.67 (16.46)   - .59 - 

engaRead 9.57 (.06) -4.95 (1.61)  9.52 (.06) -5.23 (1.57)  -.27 2.68 -.01 

likeRead 9.15 (.06) 2.29 (1.26)  8.69 (.06) 2.79 (1.08)  1.29 -4.39 -.23 

confRead 10.93 (.05) 11.39 (.88)  10.76 (.05) 9.50 (1.02)  1.60 20.38 .32 

sensBelong 10.10 (.07) 3.33 (1.35)  9.96 (.08) 3.70 (1.10)  .50  -3.65 -.05 

parLikRead 10.12 (.06) 6.78 (.91)  10.08 (.06) 5.89 (1.18)  .24 9.00 .04 

earLitActs 10.12 (.05) -1.90 (.98)  9.81 (.05) -.19 (1.05)  -.06 -16.83 -.53 

earLitTask 10.69 (.05) 9.70 (.88)  10.08 (.05) 9.82 (1.14)  6.05 -1.19 -.07 

R2/Total sum of 

components (%)   .32 (.02)     .26 (.02)   9.36 | 61% 6.58 | 43% -.51 | -3% 
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Figure C1. Students Engaged in Reading Lessons Scale (engaRead) from PIRLS 2016 
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Figure C2. Students Engaged in Reading Lessons Scale from PIRLS 2011
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  Items in PIRLS 2016 Students Like Reading Scale 
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