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;g;iig:;yg;ﬁf;:;ge”' Background: Numerous studies have investigated the relationships between various
Full list of author information student, home and contextual factors and reading achievement. However, the relation-
is available at the end of the ship between such factors and reading attitudes has been investigated far less, despite
article the fact that theoretical frameworks of large-scale assessments and school effective-

ness research emphasize the importance of non-cognitive outcomes.

Methods: Based on a series of multi-group analyses using a structural equation
modeling approach, we elucidate the relationships between student attitudes toward
reading and student-, home- and context-related factors. In order to shed light on the
role of different educational systems, we make use of the representative data from

four national PIRLS samples (France, Germany, Italy and the Netherlands) from 2011

(n =16,622). As gender differences are apparent in reading achievement and reading
choices, we apply a multi-group comparative approach in order to control for potential
gender-biased estimates caused by measurement non-invariance of the PIRLS instru-
ment Attitude toward Reading.

Results: Our results reveal the importance of individual student and home charac-
teristics for promoting students'reading attitudes, particularly the number of books at
home and the amount of reading outside school. Our results also indicate that school-
and classroom-related factors such as the time spent on reading and the availability of
a classroom or school library show no or only little interrelation with students’reading
attitudes. These findings are relatively stable in the cross-country comparison.

Conclusions: As expected, our results also support previous findings on gender dif-
ferences in reading attitudes, as girls show more positive attitudes toward reading than
boys. The implications of these results for researchers, politicians and practitioners are
discussed.
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Introduction
The improvement in children’s reading competencies is an important challenge for
contemporary educators. Reading competency is a crucial skill students must acquire
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to successfully navigate today’s knowledge-societies and participate in civic life and the
workplace (International Reading Association (IRA) 1999). Legislators and researchers
have been increasingly aware of the importance of reading, especially but not exclusively
for young children, and many countries have developed and implemented initiatives to
improve children’s reading competencies (Beste et al. 2012; Clark and Rumbold 2006;
Lenkeit et al. 2012).

Much of the early educational and psychological research on reading competencies
has focused on the cognitive dimension, including capacities such as decoding skills,
vocabulary, and text comprehension (Gettys and Fowler 1996). More recent research
however underlines the affective dimension of reading competence as well. This per-
spective is also inherited in the concept of reading literacy (Groeben and Hurrrelmann
2004). According to Mullis et al. (2009) reading literacy is defined as “the ability to
understand and use those written language forms required by society and/or valued by
the individual. Young readers can construct meaning from a variety of texts. They read
to learn, to participate in communities of readers in school and everyday life, and for
enjoyment” (p. 11). Within this understanding, reading literacy is a multidimensional
construct that stresses both cognitive and affective factors. In accordance with this con-
ceptual understanding, empirical studies affirm that motivational and volitional factors
are vital for developing reading competencies and fostering reading activities (Baker and
Wigfield 1999; Guthrie et al. 2000; Petscher 2010; Wigfield et al. 2016).

The Progress in International Reading Literacy Study (PIRLS) is one of the most influ-
ential studies that utilizes the concept of reading literacy. As an international large-scale
assessment study, PIRLS focuses on the reading competencies of students after 4 years of
schooling in nearly 50 countries worldwide (Mullis et al. 2012). In PIRLS, three aspects
of reading literacy are distinguished: (1) the process of reading comprehension, (2) the
purposes for reading, and (3) individual reading behaviors and attitudes.

The major aim of PIRLS is to describe and compare the level of students’ reading com-
petencies in different countries and to explain the differences in reading competencies
by so-called contextual factors. In the PIRLS framework (Mullis et al. 2009), students’
reading achievement and students’ reading attitudes are conceptualized as a result of
students’ experiences gained in a variety of contexts (Fig. 1): The most influential con-
texts are the students’ home, school and class environments, all of which are embedded
in and influenced by the broader national and community contexts.

Whereas most studies focus on the question of how different contextual factors influ-
ence students’ reading achievement (Chiu and Chow 2015; Hogrebe and Strietholt
2016; Myrberg and Rosen 2009; Mullis et al. 2012; Wang and Guthrie 2004), the rela-
tion between reading attitudes of girls and boys with contextual factors—such as school,
home and classroom factors—has not been analyzed in-depth.

Following this observation, the major aim of the present paper is to analyze the extent
to which contextual factors are related to the reading attitudes of young readers. Cur-
rent research reveals the relevance of individual and background characteristics for
acquiring a positive attitude toward reading. Although nearly all of these studies high-
light the differences between boys and girls as one of the most crucial factors for reading
achievement and motivation (Lim et al. 2015; Hemmerechts et al. 2017), none of them
controlled for potentially biased estimates due to gender differences in the underlying
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Fig. 1 Contexts for developing children’s reading literacy in PIRLS (Mullis et al. 2009, p. 35)

survey instruments. Therefore, we not only investigate the impact of contextual factors
for promoting students’ reading attitudes in general, but we also account for gender dif-
ferences in these interrelations thoroughly.

In the following, we outline central theoretical assumptions on the concepts of read-
ing attitudes and systemize current research concerning the question on how much con-
textual factors are linked to reading attitudes—bearing in mind, gender differences. We
then present, compare and discuss a series of multi-group analyses we conducted using
representative cross-sectional data from four national PIRLS samples (France, Germany,
Italy and the Netherlands). After presenting these analyses, we discuss the results, assign
them to the theoretical framework, and compare them to research results from differ-
ent studies to illuminate the role of classroom- and school-related factors for the acqui-
sition of a positive attitude toward reading in conjunction with student (background)
characteristics.

The concept of reading attitudes and their relation to reading behavior and reading
achievement: an overview

In reading research, the concept of reading attitudes has attracted particular attention in
the last two decades. In psychological research, an attitude is generally defined as a “pre-
disposition to respond in a consistently favorable or unfavorable manner with respect to
a given object” (Fishbein and Ajzen 1975, p. 6). Following Alexander and Filler (1976),
reading attitudes can be defined as a “system of feelings related to reading which causes
the learner to approach or avoid a reading situation” (Alexander and Filler 1976, p. 1).
Similarly, Smith (1990) defines reading attitude as “a state of mind, accompanied by feel-
ings and emotions, that makes reading more or less probable” (Smith 1990, p. 215). As
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reading attitudes focus on an emotional or feeling-related aspect of reading, they are
conceptually viewed as a substantial part of reading motivation (Conradi et al. 2013;
Schiefele et al. 2012; Wigfield and Guthrie 1997; Zeinab et al. 2011).

Reading attitudes are assumed to be vitally important because they are likely to influ-
ence students’ reading behavior—e.g., the amount and breadth of reading—and facilitate
the development of reading competencies (Mol and Bus 2011; Sainsbury and Schagen
2004; Wigfield and Guthrie 1997). Early studies show that positive reading attitudes are
linked to regular reading throughout the entire lifespan (Cullinan 1987).

In 2000, the International Reading Association (IRA) published a position statement
that identified “the development and maintenance of a motivation to read” as a key fac-
tor for fostering reading literacy (IRA 2000). The 2011 PIRLS results—similar to the
results of previous cycles—showed comparatively positive attitudes of fourth grade stu-
dents toward reading; however, more than one-third of the students reported that they
read only once or twice a month or less (Mullis et al. 2012). These results are particu-
larly alarming considering recent research illustrating that reading attitude and reading
behavior are significant predictors for the development of reading literacy (Becker et al.
2010; Guthrie et al. 2000). Seeking causal explanations, Wang and Guthrie (2004) argue
that reading literacy is influenced by reading attitudes via the amount of reading. In a
longitudinal study, Becker et al. (2010) provide empirical evidence for this assumption,
showing that the amount of reading mediates the effect of intrinsic reading motivation
on reading literacy.

Conceptually, different strands of research describe reading attitude as a multidi-
mensional construct that is influenced by different factors (Baker and Wigfield 1999;
Mathewson 1994). Following the work of Mathewson (1994) and Liska (1984), McKenna
et al. (1995) developed a model in which the acquisition of individuals’ attitudes toward
reading is determined by three interrelated factors: normative beliefs (for example, the
belief that reading has high or little value), beliefs on the outcomes of reading, and spe-
cific reading experiences. According to this model, an important influence is the social
environment that affects people’s intentions to read and their expectations concerning
the outcomes of reading. Accordingly, researchers highlight the importance of school
and classroom settings in the promotion of reading and suggest the implementation of
programs that improve attitudes and beliefs by giving students successful reading experi-
ences (McKenna et al. 1995). This argument, which draws upon psychological research,
is in line with current school effectiveness research in which student achievement is no
longer viewed as the sole or most important educational goal (Krapp and Ryan 2002;
Mullis et al. 2006; Pfost et al. 2012). Attitudes are considered important non-cognitive
outcomes, which—taking an empirical perspective—have been investigated far less
(Teddlie et al. 2006).

From an empirical point of view and in educational practice, the importance of the
interplay of individual, family and contextual factors has been emphasized. On the basis
of empirical findings on reading, Anderson et al. (1985) proposed seventeen recom-
mendations for becoming a “nation of readers” that are still relevant today and which
illustrate that improvement in reading attitudes and achievement is subject to a com-
plex interplay of mechanisms such as educational policy, teacher training, and informal
learning at home. Accordingly, the recommendations contain advice for parents (e.g.,
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informally teach their children reading and writing), teachers in preschool and kinder-
garten (e.g., reading readiness programs that focus on reading, writing, and oral lan-
guage), teachers in schools (e.g., children should spend less time completing workbooks
and more time doing independent reading), and schools in general (e.g., well-stocked
and managed libraries). Furthermore, the authors argued that the quality of teacher-
training programs should be improved and that schools should provide continuing pro-
fessional development (Anderson et al. 1985, p. 117).

A more recent report issued by the EU High Level Group of Experts on Literacy (2012)
examines the most effective and efficient ways to improve reading skills in Europe. Here
the authors stress the importance of a co-operative approach in which a “broad co-own-
ership across sectors, policy areas and political groups, service providers, stakeholder
organizations, and even ages” is crucial (p. 37). Also, the report offers insights into vari-
ous country-specific programs for promoting reading skills and attitudes. The list of
these country-specific programs is long, and more rigorous evaluation of their effects
and the effects of individual-, home-, and school-related factors on reading attitude,
motivation, and reading skills is needed to effectively improve children’s reading.

Current research on reading attitudes

Most research concerning reading attitudes focuses on the relationship between read-
ing attitudes and reading achievement (Abu-Hilal 2000; Cheung et al. 2017; Chiu and
Chow, 2015; Petscher 2010). According to a meta-analysis conducted by Petscher in
2010, the relationship between reading achievement and reading attitudes is quite mod-
erate. However, it is strongest during the elementary school years and declines with age.
Moreover, the relationship between attitudes and achievement appears to be reciprocal:
positive attitudes result in higher levels of achievement, which lead to attitudes that are
even more positive (Marsh et al. 2005; Mullis et al. 2006; Retelsdorf et al. 2011; Valentine
et al. 2004).

A systematic and encompassing analysis that is based on both a solid theoretical
framework and a representative database and that addresses the question of which con-
textual factors influence reading attitudes after controlling for gender differences in an
adequate manner is lacking, but several individual studies help clarify the relationship
between reading attitudes and student, home, school and classroom characteristics.

Student and home characteristics

Reading attitudes are subject to fluctuations over time throughout childhood. Younger
children consistently report a more positive attitude toward reading than older children,
and longitudinal studies have found a significant decline over the elementary school
years (Alexander and Filler 1976; Kush and Watkins 1996; McKenna et al. 1995). Par-
ticularly for younger students, gender is an important predictor for reading attitudes:
Girls usually report more positive reading attitudes than boys (Baker and Wigfield 1999;
Downing and Leong 1982; Eccles et al. 1993; Kush and Watkins 1996; Logan and John-
ston 2009; McKenna et al. 1995; Sainsbury and Schagen 2004; Smith 1990). In addition,
girls and boys show differences in their reading choices (Coles and Hall 2002; Merisuo-
Storm 2006), frequency of reading (Coles and Hall 2002)), motivation to read (Baker
and Wigfield 1999; Marinak and Gambrell 2010; Wigfield and Guthrie 1997), subjective
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beliefs about reading competencies (Wigfield and Guthrie 1997), values attached to
reading (Durik et al. 2006; Eccles et al. 1993; Marinak and Gambrell 2010; Wigfield and
Guthrie 1997), and reading competencies (Chiu and McBride-Chang 2006).

It has been argued that the gender differences in reading can—at least to some
extent—be explained by the fact that reading is considered a feminine activity (Brophy
1985; Cummings 1994; Sokal and Katz 2008) and is associated with females by both boys
and girls from an early age (Millard 1997). This idea is supported by research showing
that differences in reading attitudes are explained more appropriately by gender identity
rather than sex (McGeown et al. 2012). This has led to the argument that the predomi-
nance of female role models and primary school teachers may have adverse effects on
the development of boys’ reading abilities and interests, which has been refuted (Han-
nover and Kessels 2011; Helbig 2010). Comparing the findings from PIRLS and the
Programme for International Student Assessment (PISA), which are targeted at fourth
graders respectively 15-year-olds, Shiel and Eivers (2009) discovered that gender dif-
ferences in reading attitudes are larger for primary than for secondary school students.
Regarding the relationship between reading attitudes and achievement, Kennedy (2008)
found that girls express more positive attitudes toward reading regardless of their level
of reading achievement. Logan and Johnston (2009) report that gender differences are
larger for attitudes than achievement, while another study points out significant differ-
ences in attitudes but not in reading achievement (McGeown et al. 2012). Logan and
Johnston (2009) argue that the crucial influence of gender is not on the factors but on
the relationship between them. For example, they describe that boys’ reading achieve-
ment is linked to their attitudes toward reading, whereas for girls, there is no such link.
The relevance of studying the relationship between different factors that are related to
reading attitude is emphasized by the inconsistent findings regarding gender differences
in several countries. For example, girls outperformed boys in PIRLS 2011 reading tests
in almost all participating countries but not in Colombia, Italy, France, Spain, and Israel
(Mullis et al. 2012), suggesting that gender differences are widespread but not universal;
however, a systematic study of cross-national gender differences in reading attitude is
lacking.

Finding ways to engage children in reading and to foster their reading attitude is
important because it may improve their reading competence to the extent that it has
the potential to compensate for disadvantages in other areas. The influence of socio-
economic status on reading achievement, for example, is a well-documented phenom-
enon and several studies indicate that it can be counteracted or outbalanced by reading
engagement (Kirsch et al. 2002). Engagement in reading allows students to generate
their own opportunities for learning that can compensate for low family income and
educational background (Guthrie et al. 2000). A report by the OECD states that highly
engaged students whose parents have the lowest occupational status obtain higher aver-
age PISA reading scores than less engaged students from higher socio-economic back-
grounds. Therefore, engaging students in reading “may be one of the most effective ways
to leverage social change” (OECD 2002). Few studies examined whether children from
immigrant and ethnic minority families show different levels of reading attitudes and
reading engagement. McKenna et al. (1995) found no effects of ethnic group member-
ship on recreational or academic reading attitudes based on data from children in grades
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1-6 in the United States. Based on a sample of fifth- and sixth-grade students in the
United States, Baker and Wigfield (1999) found no relationship between family income
and ethnicity on children’s reading motivation and detected an effect for ethnicity, with
African—American students reporting stronger reading motivation than other students.

In addition to individual student’s characteristics, such as gender and age, the envi-
ronment children grow up in also plays an important part in determining their read-
ing attitude and competencies. Because children begin acquiring knowledge before the
onset of formal education, it has been argued that the foundations for successful read-
ing achievement are laid at home. “The more knowledge children are able to acquire
at home, the greater their chance for success in reading” (Anderson et al. 1985, p. 22).
Studies show that the number of books in the family’s home positively affects children’s
reading attitude (Artelt et al. 2001; Schaffner et al. 2013), as do parental education, read-
ing motivation, and home literacy practices (McElvany et al. 2009; Schaffner et al. 2013;
Van Steensel 2006).

School and classroom characteristics

Whether in or outside children’s immediate home environment, the availability of books
is a major prerequisite to becoming an avid reader, making public and school libraries
important places, particularly for children from disadvantaged homes (Anderson et al.
1985). Moreover, school libraries, especially if they are well equipped, have been strongly
linked to both positive attitudes toward reading and student reading achievement (Lance
et al. 1993; Lonsdale 2003) and have been identified as a major pillar of reading promo-
tion at school (Beste et al. 2012).

In addition to libraries, computers are an important tool for acquiring and practic-
ing reading skills in home and school environments. As our societies become increas-
ingly centered around information and technology, digital reading is another reason why
advanced literacy is an essential requirement for participation in the labor market and
civic life in many regions (Genlott and Gronlund 2013). Studies have shown a positive
link between reading literacy and ICT use in secondary school students (Acar 2015) and
an improvement in primary school students’ progress as a result of a computer-based
programs for learning to read and write (Genlott and Gronlund 2013). As with read-
ing, there is a gender gap in the knowledge of and affinity for computers and ICT; how-
ever, in this case, it is boys who seem to be at an advantage (Meelissen and Drent 2008).
Girls’ knowledge and confidence in the realm of technology are topics that should be
addressed, but in the context of reading skills and attitude, boys’ interest in this area may
be used to help them catch up with girls.

Research interest

The aim of this study is to analyze the impact of individual- and home-related factors on
reading attitude and investigate the relevance of school- and classroom-related factors,
referring to the theoretical framework of PIRLS “Contexts for Developing Children’s
Reading Literacy” (Fig. 1). Because previous analyses of PIRLS data showed that there
are sex differences in student reading achievement in most but not all countries (Mul-
lis et al. 2012), we assume that gender differences in reading attitudes may also differ
with high variability depending on their national and community factors. These factors
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Table 1 Sample sizes by country (PIRLS 2011)

Students Parents Teachers Schools
Germany 4000 3210 222 197
France 4438 4126 276 174
[taly 4189 3908 239 202
Netherlands 3995 2284 207 138
Total 16,622 13,528 944 711

are part of the PIRLS Contexts for Developing Children’s Reading Literacy Framework
(Fig. 1) and are contributing to childrens’ literacy development via cultural, social, politi-
cal, and economic factors. To gain more knowledge about the stability of the interre-
lation between contextual factors and reading attitudes with a special focus on gender
differences, four neighboring European countries are selected. It can be assumed that
they only slightly differ concerning the above-mentioned factors, so that only minor var-
iability in interrelations due to these factors are expected. Based on this assumption we
try to gain a higher amount of validity through using a cross-country comparison.

Utilizing the PIRLS Framework, we analyze the interplay of student and home as well
as classroom and school characteristics with students’ reading attitude. Within these
analyses, gender differences are addressed in the way that the variability in the respective
response behavior does not result in gender-biased estimates of the interrelations we
are interested in. Moreover, a cross-country comparison is used for further indication
of the robustness of the observed effects. This novel approach enables us to gain deeper
insights in the significance of context factors for students’ reading attitudes. The results
can be used as a starting point for policy makers, school administrators, and research-
ers for the development of programs that can positively affect students’ reading attitude,
which is fundamental for the improvement of reading literacy across Europe.

Methods

Sample

In our analyses, we use data from the 2011 Progress in International Reading Literacy
Study (PIRLS 2011). PIRLS 2011 is an international assessment of reading comprehen-
sion of mostly fourth-grade students that has been conducted every 5 years (since 2001).
The study was developed by the International Association for the Evaluation of Educa-
tional Achievement (IEA). PIRLS 2011 comprises representative samples of approxi-
mately 4000 students from 150 to 200 schools in 49 countries (Mullis et al. 2012). The
sample sizes of the PIRLS 2011 data are documented in Table 1.

The data were collected using standardized so-called school, home, and curriculum
questionnaires for students, parents, teachers, and principals (Martin and Mullis 2012).
Student questionnaires were administered to all students in the sampled class. Data
from France, Germany, Italy, and the Netherlands are used for the analysis of gender dif-
ferences in reading attitude regarding home-, student-, class-, and school-related factors.
These countries are members of the OECD and the European Union. They are chosen
for a cross-country comparison because it can be argued that these neighboring coun-
tries commonly share a major intersection of cultural, political, social, and economic
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factors. In France, Germany, Italy, and the Netherlands, school is compulsory at the
elementary and lower secondary levels from age 5 or 6 to age 16. In the Netherlands,
preprimary (Kindergarten) and primary education consists of 8 years and starts on the
first day of the month following a child’s fifth birthday (Meelissen and Punter 2015). In
France, all children aged 3-5 attended a maternelle school, which is free of charge (Col-
mant 2015), whereas in Germany and Italy, preprimary education is not compulsory and
serves children aged from three to six (Palmerio et al. 2015; Wendt et al. 2015). Mullis
et al. (2012) provide detailed information about all participating countries in PIRLS 2011
Encyclopedia.

Measures

Outcome

Attitude toward reading Students’ attitudes toward reading are measured by four state-
ments “I read only if I have to” (reverse coded), “I think reading is boring” (reverse
coded), “I would be happy if someone gave me a book as a present’; and “I enjoy reading”.
Students answered each item on a four-point Likert-type rating scale ranging from 1 (‘/
agree a lot) to 4 (‘I disagree a lot’). For the following analyses, the items are recoded in
reverse order to indicate that low values refer to low approval.

Covariates

Reading behavior To assess students reading behavior, they were asked how often they
read books outside school ‘Reading Outside School (average of ASBRO3A, ASBRO3B,
ASBRO3C, ASBRO03D; 1=never or almost never, 2=once or twice a month, 3=once or
twice a week; 4=every day or almost every day) and whether they ‘Borrow Books from a
Library’ (ASBR04; 0=no, 1 =yes).

Home context The students’ background characteristics used in our analyses are (i)
Spoken Testlanguage at Home (ASBGO3; 0 =test-language is not the major language spo-
ken at home, 1 =test-language is the major language spoken at home) and (ii) Books at
Home (ASBGO04; 1=0-10 books; 2=11-25 books, 3=26-100 books; 4=101-200
books; 5=200 books and more) from the student survey, as well as (iii) Children’s Books
at Home (ASBH15A; 1=0-10, 2=11-25, 3=26-50, 4=51-100, 5=more than 100)
and (iv) Highest Parental Educational Status (ASDHEDUP; 1=some primary, lower-
secondary or no school, 2=finished lower secondary, 3 =finished upper secondary,
4 =finished post-secondary but not university, 5=finished university or higher)' from
the parental survey (home questionnaire). Moreover, three indices based on information
from the home questionnaire were used to describe students’ home environment (Mar-
tin and Mullis 2012): The Parents Like Reading (ASBHPLR) scale consists of eight items
such as reading is an important activity in my home’ (Cronbach’s a .84 to .87). The Early
Literacy Activities Before Beginning Primary School (ASBHELA) scale comprises nine
items such as ‘Tell stories’ (Cronbach’s a .70 to .73). For all indices, high values indicate
high availability or high agreement (Martin and Mullis 2012).

! https://timssandpirls.bc.edu/timss2011/downloads/T11_UG_Supplement3.pdf.
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School and classroom context Teachers were asked if there is a Classroom Library in
the participating class (ATBR12A; 0=no, 1=yes) and about their sex (ATBGO02; Sex
Female 0=no, 1=yes). They were also asked how many years they have been teach-
ing (ATBGO1; Years Teaching), if they use Software for Reading Instruction (ATBRO6G;
0=no, 1=yes), and how much time they spend on reading instruction or reading activi-
ties in hours per week (ATBRO2A; Time Spent Reading Instruction/Activities). Moreo-
ver, school principals and department heads reported if the school has a School Library
(ACBG09; 0=no, 1=yes).

Methods of data analysis

Descriptive analyses were conducted using the IDB Analyser (International Association
for the Evaluation of Educational Achievement (IEA) 2013). This software program was
developed by the IEA Data Processing and Research Center (DPC) for analyzing data
from all IEA surveys. It calculates correct standard errors and uses optimized algorithms
for computing means and percentages. Listwise deletion was used.

Additional analyses were conducted using Mplus 7.11 (Muthén and Muthén 1998-
2013). First, the construct validity for each country was examined using confirmatory
factor analyses. Based on multi-group confirmatory factor analysis (MGCFA) (Aspa-
rouhov and Muthén 2012; Steinmetz et al. 2009), the gender-specific measurement
invariance for the instrument ‘students’ attitudes toward reading’ was assessed in a step-
wise manner (Steenkamp and Baumgartner 1998). These analyses were conducted for
each country individually. The data clustering was considered using the type is complex
option in Mplus. For the non-normality and ceiling effects for the four items of Students’
Attitudes toward Reading, a robust estimator (WLSMV) was used (Li 2016). Accord-
ing to Hu and Bentler (1999), the following criteria are used for evaluation of the mod-
els: CFI and TLI <.95; RMSEA <.06. WRMR is also recommended for categorical data
with a value less than or equal to 1.00 indicating a good fit (Hancock and Mueller 2010).
Moreover, Cheung and Rensvold (2002) noted that the X*-statistic greatly depends on
sample size. This also applies to the often-used Likelihood Ratio Test (AX ?) for test-
ing nested models. The authors recommend using the difference between two CFlIs for
comparison of two nested models. “A value of ACFI smaller than or equal to .01 indi-
cates that the null hypothesis of invariance should not be rejected” (Cheung and Rens-
vold 2002, p. 251). Meredith (1993) points out the need of strong factorial invariance as a
minimum in order to achieve meaningful comparisons between groups.

Based on these multi-group models considering sex as a grouping variable, stepwise
regression analysis was implemented to detect the interrelations between student, home
and contextual predictors regarding students’ attitude toward reading. Subsequently,
multi-group models were implemented separately for France, Germany, Italy, and the
Netherlands.

Even though there is a comparatively high variability of missing data in the home ques-
tionnaire (from 7% in Italy up to 43% in the Netherlands), Maximum Likelihood (ML)-
based methods are described as adequate procedures for handling missing data (Collins
et al. 2001; Peugh and Enders 2016). Particularly for large sample sizes, both ML and
Multiple Imputation (MI) result in similar estimates (Dong and Peng 2013). Therefore
missing data for all further analyses were handled using the full information maximum
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Table 2 Descriptives of students’ (home) characteristics (by country)

Variable Country

Germany  France Italy Nether-
lands

M SE M SE M SE M SE

Spoken test language at home 80 .01 78 01 79 01 78 .01
Books at home*** 317 04 310 03 274 03 297 04
Books for children at home*** 346 04 329 04 268 03 329 .04
Highest parental educational status*** 347 04 367 04 325 03 376 04
Parents like reading *** 1011 06 951 04 981 .05 1042 .06
Early literacy activities before beginning primary school *** ~ 10.17 .03 996 .03 1047 .03 1020 .03
Reading outside school*** 287 02 306 .02 310 .01 325 02
Attended preschool 99 00 99 .00 99 .00 97 00
Borrow books from a library*** 75 01 84 01 71 01 83 01

IDB-analyser: weight by student weight (tot weight)
* p<.05; ** p <.01; *** p <.001 (results from ANOVAs)

likelihood (FIML) method. The weight is house weight (HOUWGT) (Rutkowski et al.
2010). All values apart from binary data were standardized (z-score).

Results
Descriptives
The differences in students’ characteristics are displayed per country (Table 2). The great-
est differences between France, Germany, Italy, and the Netherlands can be observed
for Books for Children at home. Students in Germany generally have more books for
children available at home than in the other countries (F=22.33, df=3; p <.001) and
(F=82.32, df=3; p <.001), respectively. In the Netherlands, parents obtain higher edu-
cational levels than parents in the other countries (F=36.03, df=3; p<.001). On aver-
age, parents in the Netherlands also show more positive attitudes toward reading than
parents in France, Germany or Italy (F=56.04, df=3; p <.001). Compared to parents in
the other countries, more parents in Italy spend time on early literacy activities before
their child attends a primary school (F=50.21, df=3; p <.001). Students in Italy and
the Netherlands read more often outside school than students in Germany or France
(F=72.58, df=3; p<.001). Moreover, more students borrow books from a library in the
Netherlands than in the other countries (F=39.97, df=3; p <.001). There was little or no
difference in the spoken test language at home or in attendance at a preschool between
these countries. Therefore, attendance at a preschool was not recognized in the follow-
ing analyses. The spoken test language at home and the parents’ highest educational
level were used in subsequent analyses to control for disadvantaged home environments.
The means and standard deviations for classroom characteristics are documented
in Table 3. Work experience of teachers differ between Germany, France, Italy, and
the Netherlands (F=27.36, df=3; p<.001). Italy has the highest number of teach-
ers who have taught many years (M =24.06, SE=.27), and the Netherlands the lowest
(M=14.48, SE=.78). In all four countries, teachers were mostly women with Italy hav-
ing the highest number of female teachers (98%), closely followed by Germany with 91%,
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Table 3 Descriptives of classroom and school characteristics (by country)

Germany France Italy Nether-
lands
M SE M SE M SE M SE
Classroom characteristics
Years teaching*** 18.61 89 1639 75 2406 72 1448 78
Female sex*** 91 02 .76 03 98 01 75 03
Software for reading instruction*** 58 .04 a5 .02 31 03 62 04
Time spent on reading instruction/activities*** 239 15 428 23 3.51 18 425 34
Classroom library*** 82 03 87 02 73 03 86 .03
School characteristics
School library* 78 04 68 .04 84 .04 82 04

IDB-analyser: weight by teacher weight
*p<.05; ** p<.01; *** p <.001 (results from ANOVAs)

Table 4 Fitindices for confirmatory factor analyses for‘Students’ Attitude Toward Reading’

(by country)

Model X2 df p= RMSEA CFI TLI WRMR
France 23.539 1 001 .07 1.00 .98 72
Germany 12.981 1 .001 .06 1.00 1.00 52
[taly 10.309 1 .001 .05 1.00 .99 47
Netherlands 24.856 1 001 08 1.00 99 66
Weight by house weight

and France and the Netherlands the lowest (74 and 75%, respectively). These country dif-
ferences are significant (F=21.70, df=3; p <.001). Moreover, the use of computer soft-
ware for reading instruction is different in France, Germany, Italy, and the Netherlands
(F=49.92, df=3; p<.001). The most frequent use of computer software concerning
reading instruction could be found in the Netherlands and Germany. In these coun-
tries, nearly 60% of the teachers use computer software for reading instruction. France
show the scarcest use, where only 15% of the teachers use computer software. Moreover,
the amount of time spent on reading instruction or activities also differs between these
countries. The average time is 4.28 h/week in France (SE=.23) and 2.39 h a week in Ger-
many (SE=.15). The amount of time spent on reading instruction differs significantly in
all four countries (F=14.25, df=3; p <.001). Many teachers indicate having a classroom
library, and the differences are significant (F =5.65, df=3; p <.001). The highest number
can be found in France and the Netherlands, where an average of 87 and 86% of teach-
ers report having a classroom library. In Italy, nearly 73% of the teachers indicate having
a classroom library. Many schools have a school library as well, but the amount differs
between the countries (F=3.42, df=3; p <.05). The highest number was in Italy (84%),
and the lowest amount was in France (68%).

Empirical structure of ‘Students’ Attitude Toward Reading’

The empirical structure and configural equivalence of students’ attitude toward reading
were analyzed using confirmatory factor analyses. The analyses were conducted sepa-
rately per country. Modification indices indicate a better fit if a correlation for the two
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Table 5 Estimated gender differences by country in ‘Students’ Attitude Toward Reading’
with and without considering strict measurement equivalence (ME) (reference group is

girls)

Basic model Strict MI

AM (SE) p< AM (SE) p<
France — .21 (.08) .01 — 43 (05) .001
Germany —.57(07) .001 — .62 (.05) .001
Italy —.57(07) .001 — .62 (05) .001
Netherlands — .64 (.06) .001 — 58 (.05) .001

reverse coded items ‘I read only if I have to’ and ‘I think reading is boring’ is specified.
Nearly all models met the predetermined criteria regarding acceptable fits, excluding the
RMSEA for the models of France and the Netherlands (Table 4). Little (2013) notes that
a RMSEA of approximately .08 provides an acceptable model fit. The following analyses
are based on these models.

Gender- and country-specific differences in ‘Students’ Attitude Toward Reading’

The measurement invariance was analyzed to detect gender differences using multi-
group modeling. The results in Table 5 demonstrate a strict measurement equivalence
(ACFI <.01). Accordingly, the gender differences can be interpreted as meaningful. Gen-
der differences in reading attitude are evident in all four countries. When controlling
for measurement equivalence, gender differences are greatest in Germany and Italy and
comparably lower in France and the Netherlands. In all four countries, girls show more
positive attitudes than boys do.

Impact factors on ‘Students’ Attitude Toward Reading’ from an international perspective

In the next step, a multi-group model was used to investigate the relationship between
reading attitude and contextual factors from a cross-country perspective. A multi-group
regression model was conducted in a stepwise manner. Student and home background
characteristics were included in the model before classroom and school characteristics.
The grouping variable is the child’s sex and the weight is house weight. In Mplus 7.11,
the factor loadings and intercepts in multi-group analysis are fixed by default.

Students’ (background) characteristics

The results of the multi-group regression model with student and home characteris-
tics show gender differences in Students’ Attitude Toward Reading in all four coun-
tries (Table 6). The greatest gender differences were found in Italy and the Netherlands
(MA=.77; SEyq1y= 13, SExetherlandas =-17), and the lowest, but still significant, in France
(MA=.49; SE=.14), revealing that boys showed less positive attitudes toward reading
than girls.

The Spoken Testlanguage at Home or Highest Parental Educational Status were not
significant predictors for boys or girls in any of the analyzed countries. There were
commonly shared interrelations for Books at Home and the amount of Reading Out-
side School with Attitudes Toward Reading for both boys and girls. These predictors are
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Table 6 Results of multi-group regression analyses of the impact of students’ and home
characteristics on ‘Students’ Attitude Toward Reading’ in a cross-country comparison
(unstandardized betas, significant effects in italic)

France Germany Italy Netherlands
Girls Boys Girls Boys Girls Boys Girls Boys
Intercept .00 —.49(14) .00 —.66(16) .00 -.77(13) .00 —.74(17)
b SE b SE b SE b SE
Student and home characteristics
Spoken test lan- —-.00(08) .02(07) .05(09) —.02(10) .01(08) .06(07) —.01(10) .05(.08)
guage at home
Books at home J3(04)  22(04)  .33(04) 23(04)  .08(04) .10(03)  .20(04)  .08(04)
Books for childrenat .03 (04) .02 (05) .07 (05) .16(04) 08 (05) .04(04) 05(05)  .06(04)
home

Highest parental .03 (.04) 03(04) .02(04) .00(04) —.01(03) —.01(03) .07(04) —.03 (.04)
educational status

Parents like reading .16 (04) 11(04)  .05(04) .11(04) 06(04) —.02(04) .04(05) .10(04)

Early literacy activi- .06 (04)  .07(04) .04(04) .00(04) .17(03) .02(03) .04(04)  .07(03)
ties

Reading outside 43(03) 50(04) .28(03) .39(04) 28(.04) 33(04) 35(04) .38(.04)
school

Borrow books from .14 (10) .24 (08)  .23(09) .37(08) .24.(08) 31(07) 26(11) .36 (.09)
alibrary

R’ .26 27 .26 27 14 16 .20 .26

X? 144.159 119.004 167.596 118.272

df 60 60 60 60

p <.001 <.001 <.001 <.001

RMSEA .03 .03 03 03

CFl 98 99 98 99

TL .98 .99 98 99

WRMR 1.50 1.25 1.54 127

positively linked to attitudes toward reading. Borrow Books from a Library was a com-
monly shared predictor, except for girls in France. Boys and girls in all other analyzed
countries benefit from borrowing books from a library with regard to their reading atti-
tudes. Another predictor that shows a significant interrelation with reading attitudes is
the Parents Like Reading scale for girls and boys in France and the Netherlands and for
boys in Germany. Early Literacy Activities before primary school were relevant for stu-
dents in the Netherlands and girls in Italy. There was an interrelation for Books for Chil-
dren at Home with reading attitudes for boys in Germany.

The explained variance of the latent variable Students’ Attitude Toward Reading differs
by 27% for boys in France and Germany and 14% for girls in Italy. Within all countries,
the explained variance for boys was higher than that for girls in the respective country.
The fit indices of the respective models reveal good model fits.

In the next step, the interrelation between classroom and school characteristics based
on previous analyses was determined (Table 7).

Table 7 shows that the mean differences between boys and girls are constant compared
to the model in Table 6, except for the values for France. Controlling for teacher and
school characteristics, there is no significant difference between boys and girls in France.
Girls in Germany, Italy and the Netherlands have significantly more favorable attitudes
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Table 7 Results of multi-group regression analyses of the impact of students’ characteris-
tics on ‘Students’ Attitude Toward Reading'’ in a cross-country comparison (unstandardized
betas, significant effects in italic)

France Germany Italy Netherlands
Girls Boys Girls Boys Girls Boys Girls Boys
Intercept 00 —.36(21) .00 —.66(.16) .00 —.77(13) .00 —.74(24)
b SE b SE b SE b SE
Student and home characteristics
Spoken test —.01(08) —.01(07) .11(10) —.11(10) .03(09) .08 (.07) 05(12) 02 (.10
language at
home
Books at home .13 (.04) .20 (.04) .33(.05) 21(.04) .07 (.04) .10(.04) 17(.05) .06 (.04)
Books for .00 (.05) 02(05)  .06(05)  .18(04) 08(04)  .04(04) 07 (.05) .10 (.05)
children at
home
Highest .06 (.04) .05 (.04) .06 (.04) .00 (.04) —.01(.04) .00 (.03) .06 (.04) —.02(.04)
parental
educational
status
Parents like 17(.04) .10(.04) .02 (.05) 17(.04) 05 (.04) —.02 (04) .08(04) .10(.04)
reading
Early literacy .08 (.04) .08(.04) 04 (04) —.01(04) .17(04) 02 (.03) 06 (.04) .06 (.04)
activities
Reading out- 43(03) .50(.05) .28(.04) 37(04) 28(.04) 31(04) .38(.04) .34(.05)
side school
Borrow books .11 (.11) .26 (.09) 24(.10) .35(09) 25(09) .24.(.07) 1011 44(.10)
from a library
Years teaching .00 (.04) 03 (.04) —.02(04) .08(04) 01 (.04) .03(04) —.01(05) .01(04)
Female sex —.08(13) —.12(15 —.15(15) .11(14) —.18(18) —.05(23) —.02(13) —.12(10)
Software for .03(01) 02 (.02) —.00(02) .03(02) 01(02) 01(02) —.01(01) —.01(02)
Reading
Instruction
Time spent 07 (04) —.03(04) .06(04) 03 (04) 01 (.04) 04 (04) .06 (.04) 01 (03)
on reading
instruction/
activities
Classroom 03 (04) —.02(04) .06(04) 01 (04) 03 (04) .07 (.03) .11(03) —.01(02)
library
School library .09 (.09) —.04(09) —.15(10) —.15(09) —.13(10) —.16(10) .19(10) 00(12)
R? 27 27 24 31 14 17 23 26
X? 170.52 146277 167.596 118272
Df 96 96 60 60
p <.001 <.001 <.001 <.001
RMSEA 02 .02 03 03
CFl 98 99 98 99
TLI 97 99 98 99
WRMR 131 1.10 1.54 127

toward reading than boys. On a four-point scale, the difference for girls is MA =.66 in
Germany, MA=.77 in Italy and MA=.74 in the Netherlands. Compared to the model
with only student and home characteristics, the explained variance (R?) is higher for
all models when considering classroom and school characteristics. This can also be
observed in the models of the boys. The fit indices of the models show good model fits.
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The interrelations for student and home characteristics with ‘Students’ Attitude
Toward Reading’ remain nearly stable. Thus, the number of Books at Home, the amount
of Reading at Home and the variable Borrow Books from a Library are overall significant
predictors of reading attitudes, except for girls in France and girls in the Netherlands
for the last variable. Moreover, nearly all boys’ models (except for Italy) and the model
for girls in France reveal a positive interrelation with the variables Parents Like Read-
ing and Students’ Attitude Toward Reading. When considering classroom- and school-
related factors, there was no commonly shared interrelation for boys and girls in the four
countries. The number of years a teacher has been teaching shows a significant linkage
for boys in Italy and Germany. The availability of a Classroom Library is a relevant pre-
dictor for boys in Italy and girls in the Netherlands. Moreover, the availability of a School
Library shows a significant interrelation only for girls in the Netherlands, whereas the
Use of Software for Reading Instruction is relevant for girls in France regarding their atti-

tude toward reading.

Discussion and conclusion

Our research identified relevant predictors of reading attitudes of fourth-grade students
across four European countries, considering gender differences. The aim was to be able
to make recommendations for positively influencing these attitudes, particularly in chil-
dren with negative attitudes which might harm their educational achievement in the
long term.

The initial multi-group comparison of boys” and girls’ attitudes toward reading across
the different countries showed considerable sex differences. Considering the measure-
ment invariance for the instrument Students’ Attitude Toward Reading, gender differ-
ences in reading attitudes are apparent in all countries, with girls showing a significantly
more positive attitude toward reading than boys. These findings are consistent with
those reported in the literature (e.g. Baker and Wigfield 1999; Marinak and Gambrell
2010). Gender differences remain stable after considering covariates on student, class
and school levels, in Germany, Italy, and the Netherlands—but not in France. The con-
sideration of classroom and school characteristics in the full model leads to non-signif-
icant gender differences in France, although the explained variance hardly increases,
and none of the predictors on the school level are significant for boys and girls. Only
the indicator ‘usage of software for reading instruction’ shows a significant interrela-
tion with reading attitudes for girls. This finding is contrary to our initial assumptions
as we expected a positive relationship especially for boys who in general have a higher
affinity towards ICT use in school than girls do (Acar 2015). For the other countries in
which gender differences remain stable, it is possible that the gender gap was obscured
or reduced by other student, classroom or school factors that were not considered.

These analyses are limited by the fact that the data used to evaluate our research ques-
tion is part of a study that focuses on reading competencies in a cross-national perspec-
tive. For our analysis, country-specific characteristics and many process variables (e.g.,
teaching concepts, parental involvement) must remain unconsidered. Another limita-
tion of this study is the operationalization of reading attitudes, which consists of com-
paratively few items and does not consider different dimensions of the concept like the
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distinction between academic and recreational reading as research by Baker and Wig-
field (1999) and Mathewson (1994) have done.

Nonetheless, this secondary analysis of PIRLS data on reading attitudes revealed sev-
eral relevant predictors from student, home, classroom and school contexts. These find-
ings will be compiled and discussed, and practical implementations will be addressed.

Two of the most influencing factors with regard to home characteristics are the num-
ber of books at home and the amount of time students spent on reading outside school.
These findings are in line with findings from several studies which address determinants
of reading literacy (e.g., Artelt et al. 2001; Schaffner et al. 2013) and highlight the recip-
rocal effect of reading engagement and reading attitudes (e.g., Marsh et al. 2005; Mul-
lis et al. 2006). Another important activity that is linked to the acquisition of a positive
attitude toward reading is borrowing books from a library. Again, this result is consist-
ent with findings from research which figured out that libraries play an important role
in students’ reading (e.g., Lance et al. 1993; Lonsdale 2003). All these effects are mainly
valid for boys and girls so that there is no differential functioning of these considered
variables. The amount of books at home, the time students spend on reading at home
and borrowing books from a library are important predictors for reading attitudes for
boys and girls, also in a cross-country comparison.

The fact that the highest level of educational attainment among parents only plays
a minor role in the acquisition of a positive attitude toward reading leads us to the
assumption that families with a low income, even with comparable few books at home,
can nevertheless support their child by encouraging it to borrow books from a state,
school or classroom library to read outside school. This approach is promising and many
state libraries already implement different reading programs like reading clubs etc.

Moreover, all these aspects are evident from gender and cross-national perspectives.
Only the amount of explained variance in the respective full models that consider stu-
dent (background), classroom, and school characteristics differ by 14% for girls in Italy
and 27% for boys and girls in France. It can be argued that this is due to relevant aspects
that have not been considered. Drawing from previous research, other important pre-
dictors may be how often parents (for boys especially their fathers) read books to their
child (e.g., EU High Level Group of Experts on Literacy, 2012) and reading- and gender-
related stereotypes (McGeown et al. 2012). These aspects should receive more detailed
attention in the future. Scientists should analyze the intertwining of parental gender role
orientations and students’ gender roles with students’ reading achievement and reading
attitudes explicitly to gain more knowledge about mechanisms of gender inequality.

Another interesting aspect is that students’ socio-economic background appears to
play a minor role in the acquisition of reading attitudes. As noted above earlier, several
studies indicate that the socio-economic status can be counteracted or outbalanced by
reading engagement (Guthrie et al. 2000; Kirsch et al. 2002). There are no findings in our
results that support this assumption and nothing that indicates a social gap regarding
reading attitudes, despite the fact that the number of books at home (which is one of the
most stable and highly relevant predictors, in particular also in connection with read-
ing achievement) is viewed as an indicator of home literacy resources and is also highly
correlated with SES (Krashen et al. 2017; Lim et al. 2015). Nevertheless, parental educa-
tional status shows no interrelation with students’ attitude toward reading. Despite of
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this, for girls and boys in France and for boys in the Netherlands, early literacy activities
as well as their parents’ likeliness of reading to their child have also been found as impor-
tant predictors in the home context. This is contrary to findings from current research
(e.g. McElvany et al. 2009; Schaffner et al. 2013) and shows different interrelations with
respect to sex and country grouping variables. There may be other aspects in the stu-
dent, home, classroom or school contexts which we have not yet included. Regarding
differences in the respective educational systems as explanatory, there is no mandatory
preprimary education in the respective countries, except for the Netherlands. Thus this
may not be a sufficient explanation for the observed variability in the interrelation of
early literacy activities and parents positive attitude toward reading with students’ read-
ing attitude.

Surprisingly, the classroom and school characteristics considered appear to be less rel-
evant or not relevant for students’ attitudes toward reading. The explained variance for
the full model and the model that considers only student (background) characteristics
hardly differ from each other. The question of which factors are associated with students’
reading attitude if we consider all relevant aspects on the school level still remains. For
example, the amount of all-day schools may play an important role, particularly if the
schools offer reading activities and reading experiences that can improve students’ atti-
tudes and beliefs (McKenna et al. 1995). Thus, the high availability of classroom and/or
school libraries in the respective countries shows no interrelation with students’ attitude
on reading, only the individual use of a library (“borrow books from a library”) does. The
concept of the availability of a library at school should be extended to offer students sig-
nificant reading activities and experiences. Policy makers and school administrators may
use these findings to expend the availability of a library and to spend more personal and
financial resources and effort to make them a suitable place for gaining reading experi-
ences, particularly focusing on extracurricular reading activities. Furthermore, findings
from a Dutch longitudinal study with a quasi-experimental design point out the impor-
tance of involving students’ parents in library programs (Kleijnen et al. 2015).

Although there are significant differences between the respective countries, the time a
teacher spends on reading instruction and activities and the usage of computer software
for reading instruction do not play important roles for students’ reading attitude (so far).
Drawing from previous research, it can be argued that boys in particular may profit from
reading activities based on computer programs (Genlott and Gronlund 2013; Meelissen
and Drent 2008). In our analyses, we did not find any general gender differences regard-
ing the interplay of reading attitude and reading software usage in class. This may be due
to only a small number of teachers using computer software for reading instruction, as
our results indicate, or a lack of knowledge regarding the implementation level of read-
ing software as a tool to satisfy students’ reading interests. Further analyses are needed
to close this research gap.

These aspects might indicate an untapped potential for students’ acquisition of a posi-
tive attitude toward reading, especially regarding the suggested method of the EU High
Level Group of Experts on Literacy (2012) to improve reading skills in Europe. In this
manner, a co-operative approach of different sectors, policy areas, service providers and
stakeholder organizations is needed. Our results reveal the high relevance of individual

students’ and home characteristics and classroom and school characteristics appear to
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be of minor relevance, although theoretical models (e.g., McKenna et al. 1995; Mathew-
son 1994) note the importance of the social environment (particularly school and class-
room settings; McKenna et al. 1995) for acquiring a positive attitude toward reading. The
interplay of contextual factors, especially from classroom and school contexts, on read-
ing attitudes of poor readers should be investigated, as this can be a promising approach
for engaging students in reading to leverage social change (OECD 2002). Finally, future
research should employ more longitudinal studies with representative samples to gain
empirical evidence on how to foster students’ reading attitudes to promote students
reading achievement and enable their cultural and social participation.
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