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Abstract

The main aim of this study was to investigate the extent to which prior social skills and
academic achievement as well as the teachers’ gender and the gender ratio of classes
explained boys’ and girls’ teacher-assessed academic achievement in Norwegian, mathematics
and English. Data were collected from 153 classes at 27 Norwegian schools in the autumn of
2012 and 2014, including 2,266 first to tenth grade students, and were controlled for age,
cultural background, prior social skills and prior academic achievement at the individual level
and for class size. Overall, the results showed that previous academic achievement at the
classroom level explained variance in boys’ and girls’ individual academic achievements in
English and mathematics. In Norwegian, only the previous academic achievement at a class
level was explanatory for girls subsequent individual achievement. The effects of previous
academic achievement seemed to be larger for girls than for boys. Gender of teacher seemed
to explain some of the variance for girls’ academic achievement in Norwegian and English,
but not for boys. In addition, at the classroom level, social skills and the gender ratio did not

significantly influence boys’ and girls’ academic achievement.
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Gender differences in academic achievement: A matter of contextual classroom

influence?

1. Introduction

One of the main challenges for schools is to optimise the learning and teaching environment in order to
enable students to achieve their maximum potential and to prevent dropouts (Hendriks, Kuyper, Lubbers, & Van
der Werf, 2011). Many studies have shown that, on average, girls perform better in school than boys, both
academically (Backe-Hansen, Walhovd, & Huang, 2014; Legewie & DiPrete, 2012; Lekholm & Cliffordson,
2009; OECD, 2015; Spinath, Eckert, & Steinmayr, 2014; Vantieghem & Van Houtte, 2015; Voyer & Voyer, 2014)
and socially (Jurado, Cumba-Aviles, Collazo, & Matos, 2006; Kjgbli & Ogden, 2009). At schools and in the
classroom, children are expected to assert themselves academically through interacting socially with teachers
and peers and through mastering specific areas of interest (Wentzel, 2015). In this respect, children must develop
strong academic and social skills to be successful at school. A substantial body of literature has documented a
predictive relationship between teacher-rated social skills and long-term academic achievement (Caemmerer &
Keith, 2015; Caprara, Barbaranelli, Pastorelli, Bandura, & Zimbardo, 2000; Konold, Jamison, Stanton-Chapman,
& Rimm-Kaufman, 2010; Malecki & Elliott, 2002; Wentzel, 1991, 1993).

Teachers assess students’ cognitive and social development on a daily basis during instruction, interactions
and assessments (Retelsdorf, Schwartz, & Asbrock, 2014). Their perceptions of a classroom situation or of a
student’s ability and behaviour is often influenced by context, such as class composition, beliefs, earlier
experiences and the aims of a task or activity (Kikas, Silinskas, & Soodla, 2015). Teachers’ perceptions may also
be based on the individual characteristics of a student, such as his or her gender, ethnicity, socio-economic
background and attractiveness, which are independent of a student’s academic ability (Hansen, 2016). This can
create some challenges for fair assessment given that teachers must grade students within the educational system
(Baker, Tichovolsky, Kupersmidt, Voegler-Lee, & Arnold, 2015).

Previously, researchers often have investigated gender differences in academic achievement at the individual
level, such as socioeconomic/ethnic background, without focusing on different contextual influences in schools
(Legewie & DiPrete, 2012). However, classrooms are dynamic, complex social systems with unique processes
(reciprocal interactions), persons (unique attributes and skills) and contexts (environmental influences) that
influence the development of students (Bronfenbrenner & Morris, 2006). Children often behave differently in
different contexts and classrooms (Kaplan, Gheen, & Midgley, 2002). To investigate students’ academic
achievement, researchers should therefore consider both individual and contextual levels. An ecological
approach can provide a framework for understanding multiple levels of influence on boys’ and girls’ academic
achievement. From this perspective, child development is influenced by the interaction between children’s
individual characteristics and their environments (e.g. the classroom) (Bronfenbrenner, 1989), wherein some
influential factors operate at the classroom or school level and some at the student level (Patrick, Kaplan, &
Ryan, 2011).

The present study aims to contribute to previous research and knowledge by conducting a detailed
investigation of the importance of class variables (such as social skills, academic achievement and gender ratio)
on boys’ and girls’ teacher-assessed academic achievement in three school subjects, Norwegian, mathematics and
English, over the course of two years.

2. Contextual and individual factors influencing students’ academic achievement

At a contextual level, class composition variables such as (a) the proportion of students in a class who are
female, belong to an ethnic minority or have low socioeconomic status as well as (b) the average initial cognitive
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ability level of a class, have been found to exert effects on academic achievement (De Fraine, Van Damme, Van
Landeghem, Opdenakker, & Onghena, 2003; Hendriks et al., 2011). A study of secondary education classes
indicated that language achievement was higher for students who attended classes with a higher average
cognitive ability or a large proportion of girls (De Fraine et al., 2003). Additionally, students’ average academic
achievement and sociodemographic characteristics appear to influence teacher assessments. Teachers in
high-achieving and high socioeconomic status classrooms overestimated their students’ literacy abilities, even
after controlling for student socioeconomic status and measurable achievements and vice versa (Ready & Wright,
2011). The number of children in each classroom may also be another important contextual characteristic.

Even so, few research studies have focused on the influence of the average social skill level of a classroom
on students’ academic achievement. Prior studies have shown that students may learn effective study skills as
well as positive engagement and attitudes towards school by observing and imitating their high-achieving friends
(Veronneau & Dishion, 2011; Wentzel, 2005); so, it is reasonable to assume that the average social skill level of
a class might influence boys’ and girls’ academic achievement. Previously, researchers suggested that students
learn and achieve better in classrooms with positive climates (Moos, 1979; Murphy, Weil, & McGreal, 1986) and
that student behaviour levels vary among classrooms (Kaplan et al., 2002). Teachers’ subjective assessments of
student academic achievement are also found to vary among schools (Galloway, Kirkebgen, & Rgnning, 2011).

In the present study, ‘contextual effects’ as a term is defined as the significant incremental contribution of
the group mean of an explanatory variable over and above its level-one (student level) predictive contribution
(Snijders & Bosker, 2012). More precisely, for this study, contextual effects are classroom aggregates of
individual student characteristics (e.g. class-average achievement, class-average social skills or gender ratio) that
are specific to an individual and not interchangeable with other students. In this respect, the same level 1 variable
can be used to construct both level 1 and level 2 constructs (Marsh et al., 2012). Individual characteristics such
as academic achievement and social skills must also be controlled for upon examining the influence of
aggregated variables (e.g. the class mean of teacher-assessed social skills and academic achievement) or indexes
of class composition (e.g. gender ratio) on individual outcomes (Frenzel, Pekrun, & Goetz, 2007; Marsh et al.,
2012; Morin, Marsh, Nagengast, & Scalas, 2014).

Individual characteristics aggregated at the classroom level, such as the gender composition of a class, for
example, can thus take on a different meaning when analysed as this level (Arens, Morin, & Watermann, 2015).
The referent at both levels is the individual student, and different students within the same class might have
different true scores (Marsh et al., 2012). Context might also influence individuals in different ways. In any case,
previous research suggests that aggregated scores are valid measures of classroom environments (De Jong &
Westerhof, 2001). The group means or average levels of different variables in a classroom can be important
explanatory variables of academic achievement at the classroom level (Hendriks et al., 2011).

At the student level, previous studies indicate that grades are not merely a reflection of students’ academic
subject knowledge but are also influenced by other factors (Lekholm & Cliffordson, 2008) such as social skills
(Malecki & Elliott, 2002). For example, subjective teacher grading is found to have a stronger relationship with
student social skills than objective test scores (Diprete & Jennings, 2012). Student learning behaviours explained
more variation in teacher-assigned grades and student scholastic performance than intelligence (Schaefer &
McDermott, 1999). This indicates that students who better fit teachers’ expectations or perceptions of good
behaviour receive better grades independently of their true intellectual abilities. Several studies have suggested
the presence of a bi-directional relation between social skills and achievement (Caemmerer & Keith, 2015;
Hinshaw, 1992; Miles & Stipek, 2006). In other cases, students’ achievement was shown to significantly affect
their social skills and hence students’ social skills was shown to significantly influence their subsequent
achievements. However, these effects seemed to vary at different class levels (Caemmerer & Keith, 2015; Miles
& Stipek, 2006).
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2.1 Influence of gender on academic achievement

With respect to gender, girls are more likely to receive higher ratings in social skills than boys (Gresham &
Elliott, 1990). In addition, international studies have documented large gender differences between subjective
teacher assessments and objective test scores (Cornwell, Mustard, & Parys, 2013; Lekholm & Cliffordson, 2008).
In Norway, girls receive better grades than boys in subjective teacher assessments than in exams, even though
these assessments and exams evaluate the same skills, indicating that subjective teacher grading might not be
favourable for boys (Falch & Naper, 2013).

At the classroom level, one study from the Netherlands found that, in the first year of secondary education,
boys who began classes with a relatively high level of Dutch showed greater Dutch achievement compared to
boys who started classes with a relatively low average level of Dutch (Hendriks et al., 2011). A German study of
69 classes across grades 5-10 suggested that students in ‘male-dominated’ mathematics classes seemed to
experience more anxiety and less enjoyment and to show more negative emotional patterns than students in
classes with a higher ratio of girls (Frenzel et al., 2007). However, the results are mixed. A Norwegian study
found that the proportion of boys and girls in the classroom had no significant effect on mean mathematical
achievement (Manger & Gjestad, 1997).

In recent years, the number of female teachers in compulsory school has increased and researchers have
investigated to what extent gender of teacher influence assessment of boys’ and girls’ academic achievement (de
Zeeuw et al., 2014; Sokal & Katz, 2008). The results are mixed. Most studies did not find an influence of
teachers’ gender on students’ academic achievement in compulsory school (Antecol, Ozbeklik, & Eren, 2015;
Burusic, Babarovic, & Seric, 2012; Cho, 2012; de Zeeuw et al., 2014; Ehrenberg, Goldhaber, & Brewer, 1995;
Helbig, 2012; Holmlund & Sund, 2008; Neugebauer, Helbig, & Landmann, 2011; Sokal & Katz, 2008). Anyway,
some studies found that the variance in academic achievement (Dee, 2007; Klein, 2004) and student behavior
(Dee, 2007) was due to teacher gender. Other studies did observe an influence of a same-gender teacher on
academic achievements in mathematics (Ammermiiller & Dolton, 2006; Dee, 2007) and reading (Dee, 2007). An
American study with more than 1.7 million students in grades three through ten found no significant relationship
between teachers’ gender and students’ academic achievement in elementary grades, but in middle and high
school grades (Winters, Haight, Swaim, & Pickering, 2013).

A body of research has further documented the effects of teachers’ perceptions of gender on academic
outcomes (Baker et al., 2015; De Boer, Bosker, Van Der Werf, & Graesser, 2010; Hinnant, O'Brien, & Ghazarian,
2009). Teacher assessments of students’ reading skills (Catsambis, Mulkey, Buttaro, Steelman, & Koch, 2012)
and mathematical skills (Tiedemann, 2002) were found to be gender stereotyped. Because of such gendered
expectations, teachers may evaluate the same behaviour and social skill differently depending on a student’s
gender (American Association of University Women, 1992). In a US study, teachers tended to overestimate
reading skills in girls and underestimate them in boys in first, third and fifth grades (Hinnant et al., 2009).
Similar findings were documented in kindergarten (Ready & Wright, 2011). In addition, a German study of third-
and fifth-grade students found that gender stereotypes influenced teachers’ perceptions of remedial and
low-performing students but not of high-achieving students. Furthermore, teachers also rated boys as having
greater abilities in mathematics than girls (Tiedemann, 2002).

Therefore, the implications of these gender-related findings and teacher-based assessments should be
interpreted cautiously. One meta-analysis suggested that greater concern should be placed on variance within
groups of boys and groups of girls because variance within these groups in mathematics is larger than variance
between these groups (Hyde, Fennema, Lamon, & Appelbaum, 1990). In another meta-analysis, John Hattie
ranked 138 influences that are related to learning outcomes from very positive effects to very negative effects.
The study showed that the effect of gender, such as differences in psychological dimensions, communications,
social and personality variables and so on, related to student achievement is weak (Hattie, 2009).
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2.2 Research questions

A substantial body of literature has documented the existence of a relationship between social skills and
academic achievement (Caecmmerer & Keith, 2015; Konold et al., 2010; Malecki & Elliott, 2002; Wentzel, 1991,
1993). A few studies have also explored the influence of social skills and gender in academic achievement
(Duckworth & Seligman, 2006; Weis, Heikamp, & Trommsdorff, 2013). Even so, several gaps in knowledge
remain in the literature. First, few studies have examined students’ social skills at the classroom level in general.
Second, most studies have defined academic achievement in terms of reading and mathematics skills, yet little
research has addressed the association between classroom context variables and other school subjects, such as
mother language, mathematics and second language. Third, few studies have included several class levels in
their analyses. Usually, only one or two class levels are measured several times. Fourth, the influence of social
skills on boys’ and girls’ academic achievement at the classroom level is still unknown and unaddressed in the
literature (Oberle, Schonert-Reichl, Hertzman, & Zumbo, 2014).

More knowledge on these topics is thus needed to achieve a better understanding of the nuanced effects of
gender in the classroom. The present study addresses the above-mentioned gaps in the literature by seeking to
answer the following question: To what extent might teacher assessments of boys’ and girls’ social skills and
academic achievement at the classroom level, as well as the teachers’ gender and the gender ratio in the
classroom, explain variance in teacher assessments of students’ individual academic achievements in Norwegian,
mathematics and English? This question was examined after controlling for age, cultural background, prior

social skills and academic achievement at the individual level and for class size.

3. Methodology

3.1 Participants

Participants included 2,266 Norwegian schoolchildren nested in 153 classes at 27 schools in 14
municipalities distributed throughout six counties. Teachers rated students from first through eighth grade at an
initial measurement point (T1) and from third to tenth grade at a subsequent measurement point (T2) in order to
measure the same set of students and corresponding effects at two different points in time. Of the student sample,
50.2% were girls (n=1,138), and 49.8% were boys (n=1,128). Female teachers completed 83% of the student
ratings. The minimum number of students per class was 10, and the maximum was 43. The mean class size for
the sample was 16.58. Table 1 shows the number of students in the various class levels and the percentages of

girls and boys, including the number of classes and the mean class size of each class level.

Table 1

Participants’ demographics

Class level

Variables 1 2 3 4 5 6 7 8 9 10
T1
Number of students 359 374 350 382 335 62 109 295
Girls 46.2%  50% 50% 524% 49.6% 56.5% 55% 50.5%
Boys 53.8% 50% 50% 47.6% 504% 43.5% 45% 49.5%
Number of classes 23 25 25 28 23 5 8 16
Teacher ratings
Female 944% 99.7% 954% 869% 63.7% 100% 63.2%  53.6%
Male 5.6% 0.3% 4.6% 13.1% 36.3% 0% 36.8% 46.4%
Mean 18.61 18.87 15.21 14.90 16.73 12.87 14.14 19.16
class size (SD) (9.65)  (7.55) (4.88) (5.12) (5.36) (2.65) (2.61) (5.34)
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Table 1 ... continued

Class level

Variables 1 2 3 4 5 6 7 8 9 10
T2
Number of students 359 374 350 382 335 62 109 295
Girls 46.2%  50% 50% 524% 49.6% 56.5% 55% 50.5%
Boys 53.8% 50% 50% 47.6% 504% 43.5% 45% 49.5%
Number of classes 23 25 25 28 23 5 8 16
Teacher ratings
Female 944% 99.7% 954% 869% 63.7% 100% 632% 53.6%
Male 5.6% 0.3% 4.6% 13.1% 36.3% 0% 36.8% 46.4%
Mean 18.61 18.87 15.21 14.90 16.73 12.87 14.14 19.16
class size (SD) (9.65) (7.55) (4.88) (5.12) (5.36) (2.65) (2.61) (5.34)

3.2 Procedure

Data were collected using an online questionnaire developed by the Centre for the Study of Educational
Practice (SePU) at the Inland Norway University of Applied Sciences. Social skills and academic achievement
were measured through informant-based reports provided by teachers. Teachers were also asked to share the
background information, such as cultural background and gender, of students. The survey was one key element
of a larger school development project, the LP model (Learning environment and Pedagogical analysis),
administered by the Centre for Learning Environment (CLE) at the University of Stavanger. The LP model has
been employed as part of a comprehensive programme that encompasses several municipalities, wherein the
directors of schools in each municipality can decide whether or not to participate and to provide information to
the CLE, which remains in constant dialogue with schools. Following the approval of the study, SePU
administered the survey and gathered data in the autumn of 2012 (T1) and 2014 (T2). This project has taken a
broad approach to developing schools’ learning environments, and its implementation was not intended to have
differential impacts on girls and boys. All students at each school were invited to participate in the survey.
Parents provided consent for teachers to assess children’s social skills and academic achievement. At total of
7,074 students in first through tenth grade were invited to participate in T1, although the parents of 1,430
students did not give permission to participate. Thus, T1 included 5,644 student evaluations, resulting in a
response rate of 79.7%. Teachers rated 96.6% of students whose parents gave permission to participate in the
study.

At T2, the ninth and tenth graders who participated in the first survey had left compulsory schooling (1,385
students). In Norway, most students change schools between grades seven and eight, for which 1,082 students
were not included in the T2 sample. A total of 2,915 (53.5%) of the invited students participated in both T1 and
T2. In 2012-13, 32% of Norwegian schools had fewer than 100 students. In rural areas, many students receive
their primary education in small classes that include multiple class levels. In this same school year, there were on
average 13.5 students per teacher. Because of this contextual characteristic, only classes with 10 or more students
were retained. Thus, the analysis ultimately included 2,266 students.

3.3 Ethics

Information explaining the purpose and procedure of the study was provided to parents and teachers, who
were also assured that participants would be anonymous and that participation was voluntary. The survey was
registered with the Norwegian Centre for Research Data (NSD for its initials in Norwegian) in accordance with

Norwegian law.
3.4 Instruments

In Norway, each student is assigned a contact teacher. In the present study, the contact teacher of each
student assessed his or her social skills and academic achievement.
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Social skills - Teachers’ perceptions of students’ social skills were measured using the Social Skills Rating
System (SSRS) (Gresham & Elliott, 1990), which is a standardised, norm-referenced scale. The SSRS is one of
the most widely used instruments for measuring pro-social behaviours among children aged 3-18 years
(Gamst-Klaussen, Rasmussen, Svartdal, & Strgmgren, 2014; Gresham, Elliott, Vance, & Cook, 2011). The scale
was previously translated into Norwegian (Ogden, 1995). The 30-item secondary-level teacher version of the
social skills dimension was used in the present investigation. Teachers were asked to report the extent to which
students complied with behaviors like ‘attends to instruction’, ‘invites other to join’ and ‘compromises in
conflicts’. In the original version of the SSRS, the items were assessed using a 3-point Likert scale, although the
modified Norwegian version uses a 4-point Likert scale (1 = never, 2 = sometimes, 3 = often, 4 = almost all the
time) (Ogden, 2003).

In the present study, the measure of social skills resulted in a sum score calculated for both level 1 and level
2. Cronbach’s alpha for the total sum score at the individual level was .95 at both T1 and T2. Several studies
have supported the validity and reliability of the SSRS (Demaray et al., 1995; Gresham & Elliott, 1990; Walthall,
Konold, & Pianta, 2005).

Academic achievement - Teachers’ perceptions of students’ academic achievement were also assessed using
the SSRS (Gresham & Elliott, 1990). The original SSRS measured academic achievement on a 9-item scale
according to teacher ratings. In the present study, students’ academic achievement in three subjects, Norwegian,
mathematics and English, was measured on a 6-point Likert scale. SePU made this modification, as the
Norwegian educational system assigns grades from 1 to 6 in secondary school, with 1 indicating very low
competence and 6 very high competence. The same measurement system was used for all students from first to
tenth grade in order to better compare their results. High correlations were previously found between this scale
and test results for reading and mathematics skills (Topphol, Haug, & Nordahl, 2017).

Students’ individual academic achievements in each subject at T2 were considered to be dependent variables
and at T1 to be independent variables. The sum score of the three subjects was used to measure students’
academic achievement at the classroom level.

Control variables - The analysis was controlled for students’ age, cultural background and class size. Age
was determined by class level. Cultural background was grouped into 3 categories, Norwegian (96.3%), Western
minority (0.8%) and non-Western minority (3.7%), which were operationalised as dummy variables (0 =
minority, 1 = majority). Class sizes were grouped into 6 categories: 1 = 10—12 students per class (57 classes), 2 =
13—15 students per class (45 classes), 3 = 16—18 students per class (28 classes), 4 = 19-21 students per class (10
classes), 5 = 22-24 students per class (6 classes) and 6 = more than 25 students per class (7 classes).

Gender - Both student gender and teacher gender were divided into 2 categories: O=female, 1=male.

3.5 Missing data

The amount of missing data was generally low. For the continuous variables, 1.1% of cells in the data
imported into the SPSS software had missing values. The little MCAR test showed that data were missing
completely at random. Missing data were replaced at the item level using the expectation maximisation
procedure. This interactive procedure used the current best guess of the value within the subscale instead of who
was missing (Graham, 2009).

3.6 Statistics

The present study used a non-experimental longitudinal research design. Descriptive data were subjected to
t-tests and correlation analyses. In general, the following guidelines for the strength of relationships, as
determined by Pearson’s r (L. Cohen, Manion, & Morrison, 2011), were used: 0-0.20 (very weak), 0.20-0.40
(weak), 0.40-0.60 (moderate), 0.60-0.80 (strong) and 0.80—1.00 (very strong). Cohen’s d was used as a measure
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of the effect size of differences in the means. This measure is generally interpreted as small (d=0.2), medium
(d=0.5) and large (d=0.8) (J. Cohen, 1988). However, Hattie (2009) problematized Cohen’s effect sizes for
judging educational outcomes, as small effect sizes might have large effects on some students’ learning. Keith’s
(2006) modified these rules for school learning as follows: 0.05 = too small of an effect to be considered
meaningful, above 0.05 = small but meaningful effect, 0.10 = moderate effect and 0.25 = large effect.

Given the research questions, three-level univariate regression analyses were implemented through building
a random intercept model. Multilevel analysis is a useful methodology for analysing the effects or influence of a
social context on individual behaviours or achievements for hierarchically structured data. The variance in an
outcome variable can operate at different levels, such as the student level (level 1), the class level (level 2) and
the school level (level 3). In this case, an outcome variable is a combination of between-group differences
(between classes or schools) and within-group differences (between students) (Snijders & Bosker, 2012).

All variables were group-mean centred. At level 1, the individual student level: Subtracting each variable at
the student level from the class mean (student value — class mean). At level two, mean class scores: Subtracting
each variable at the class level from the total mean (class mean — total mean).

Three models for each subject and each gender were built using maximum-likelihood (ML) estimation. In
step 1, a random-intercept-only model with no predictors was used to partition the variance in outcomes into
individual, class and school levels. In step 2, the level-one control predictors of age and cultural background
were added to previous social skills and academic achievement. Furthermore, social skills and academic
achievement at level 2 (T1) were added to investigate whether previous social skills or academic achievement at
the class level had statistically significant influences on boys’ and girls’ individual academic achievement at T2.
The gender of teacher and gender ratio variable (T1) was also added. The gender ratio variable was computed by
dividing the number of boys by the total number of students in each class. Preliminary analyses were conducted
to ensure that assumptions of normality, linearity, homoscedasticity, skewness and kurtosis were not violated. All
analyses were carried out in the SPSS software, version 23. The control of variables in the multilevel analysis
was performed in the STATA software.

4. Results

4.1 Descriptive statistics

Table 2 presents the mean scores and standard deviations of academic performance in Norwegian,
mathematics and English and of social skills for boys and girls according to the SSRS.

Table 2

Descriptive statistics of academic performance of participants (N=2,266)

Mean score (SD) Mean score (SD)

Variables Boys (n = 1,128)  Girls (n = 1,138) Cohen’sd  p-value
Norwegian T1 3.85(1.22) 4.33(1.09) -0.41 .000
Norwegian T2 3.81(1.20) 4.37 (1.06) -0.48 .000
Mathematics T1 4.13 (1.22) 420 (1.11) -0.06 .148
Mathematics T2 4.11 (1.30) 4.21 (1.19) -0.08 .058
English T1 3.67 (1.24) 4.04 (1.10) -0.31 .000
English T2 3.81(1.32) 4.14 (1.15) -0.27 .000
Social skills T1 2.85(0.52) 3.11 (0.45) -0.51 .001
Social skills T2 2.96 (0.51) 3.23 (0.45) -0.54 .001

In this sample, boys were more likely than girls to be assessed as low achievers in Norwegian and English
and as having weaker social skills at both measurement points. No statistically significant gender differences
were found in mathematics per teacher assessments. The descriptive analysis found large differences at a
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significance level of .001 among classes in both social skills T1 (min score = 2.41, max score = 3.89) and
academic achievement T1 (min score = 2.92, max score = 5.05). The gender ratio also differed between classes.
The proportion of boys in classes varied from 20-80% of the students. Table 3, presents how female and male
teachers rated boys’ and girls’ academic achievement and social skills at both measure points.

Table 3
Descriptive statistics of academic performance of participants rated by teachers (N=2,266)
Boys Girls
Mean score Mean score
Mean score Mean score
(SD) (SD)
(SD) Female (SD) Female
Variables Male teacher Cohen’s d Male teacher Cohen’s d
. teacher . teacher
ratings ratings ratings ratings
(n=187) (n = 927) (n=194) (n=931)
Norwegian T1 3.55(1.17) 3.91 (1.22) (.29 4.21 (1.01) 4.35 (1.10) -0.13
Norwegian T2 3.58 (1.14) 3.86 (1.21) -0.23%:* 4.40 (0.88) 4.36 (1.10) 0.04
Mathematics T1 3.79 (1.26) 4.19 (1.21) (.33 %% 4.02 (1.05) 4.23 (1.11) -0.19%*
Mathematics T2 3.74 (1.32) 4.19 (1.29) -(.35%:%* 4.07 (1.15) 4.24 (1.20) -0.14
English T1 3.51 (1.27) 3.70 (1.23) -0.15 4.01 (1.06) 4.03 (1.12) -0.02
English T2 3.66 (1.30) 3.84 (1.32) -0.13 4.33 (1.02) 4.10 (1.17) 0.20%*
Social skills T1 2.82(0.47) 2.86 (0.53) -0.08 3.08 (0.38) 3.11 (0.47) -0.07
Social skills T2 2.95 (0.47) 2.96 (0.52) -0.02 3.22 (0.43) 3.23 (0.46) -0.03

Note: *p< .05 *p<.01 *p<.001

In the present study 187 boys and 194 girls were rated by male teachers and 927 boys and 931 girls were
rated by female teachers. The results showed that male teachers rated boys statistically significant more negative
than female teachers in Norwegian and mathematics. The same pattern seemed to apply to their assessment of
the girls as well, but only in mathematics. In language subjects, there were no statistically significant gender
differences in teacher ratings of girls, except from in English (T2), were male teachers assessed girls over boys.
In social skills, there were no differences between male and female teacher ratings.

Table 4 presents the correlations between academic achievement at the individual level at T2 and academic
achievement and social skills at the individual level (level 1) and the class level (level 2) at T1.

Table 4
Correlations between academic achievement (T2) and prior academic achievement and social skills
Academic Class level
achievement T2 n 3 4 5 6 7 8 9 10
Social skills T1

2266 33FEE - ATEEE - 3wEE BPREE O SEFFF G5FEE BPEEE QEFEFE
(individual level) : : . . . . . .

Social skills T1

153 .02 .08 .01 .04 .14 41%* .10 .06
(class level)
Academic
achievement T1 2266  S56FFEk 3wk GeEkx TPEREEk QR QPR JEEkR 5wk
(individual level)
Academic
achievement T1 153 .10 A1* .02 .09 2TEEER S Q4wEE 13 .06

(class level)

Note: ¥p <.05 **p<.01 ***p<.001

Relationships between teacher-assessed academic achievement at T2 and level-one social skills and
academic achievement at T1 were consistently strongly positive and significant. Relationships between the
dependent variable at level 1 and the exploratory variables at level 2 were much weaker and only significant at
class level 8 for social skills and at class levels 7 and 8 for academic achievement. Class level 8 had few students,
which could be one reason for this finding. These results indicated that the correlations between variables at
level 1 were stronger than the correlations between level 1 and level 2.
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4.2 Multilevel analyses

Multilevel analyses were performed to investigate the research questions. Six models were built: one for

girls and one for boys in each of three dependent variables of academic achievement in Norwegian, mathematics

and English at the second measurement point. Table 5 and 6 presents the results of the multilevel analyses for

girls and boys separately in each subject.

Table 5
Random intercept model, academic achievement for girls (N=1138)
Norwegian Mathematics English
MO M1 MO M1 MO M1
Fixed effects Estimate Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE
Intercept 4377 4.45] %% 0.213 4231 %% 0.050  4.777%** 0.237  4.143%kk 0.038 4.240%%* 0.233
Level 1
Age -0.049%* 0.016 -0.072%**  0.018 0.001 0.018
Cultural background -0.004 0.124 -0.144 0.144 -0.271* 0.137
Class size 0.016 0.024 -0.003 0.025 0.028 0.024
Norwegian T1 0.390%* 0.039 0.146%* 0.046 0.224 %% 0.044
Mathematics T1 0.116%* 0.035 0.427#%% 0.041 0.147#%% 0.039
English T1 0.166%** 0.039 0.150%* 0.045 0.398%:#* 0.043
Social skills T1 0.287#%* 0.076 0.302%* 0.088 0.097 0.084
Level 2
Social skills T1 -0.196 0.120 -0.102 0.133 -0.160 0.134
Achievement T1 0.431 %% 0.095 0.420%%* 0.104 0.367+* 0.104
Gender ratio T1 -0.206 0.294 -0.499 0.322 -0.173 0.324
Male teacher 0.166* 0.078 0.013 0.088 0.185* 0.087
-2LL 3343.341 2544.324 3610.122 2867.831 3536.059 2769.357
AIC 3351.341 2574.324 3618.122 2897.831 3544.059 2799.357
BIC 3371.489 2649.233 3638.270 2972.740 3564.207 2874.266
Residual variance
Levell 1.057551 0.557750 1.342339 0.764531 0.682127 0.687152
Level2 0.055610 0.051445 0.048978 0.053747 0.080424 0.074899
School expl.% 0 2.48 1.33 1.08 0 0
Class expl.% 5.00% 8.24 % 3.47%% 6.50%* 3.02% 9.83*
Individual expl.% 95.00%** 89.28%%* 95.20%#* 92.42%%%* 96.98 %% 90.17%#*
Note: *p < .05 **p<.01 **¥p<.001
Table 6
Random intercept model, academic achievement for boys (N=1128)
Norwegian Mathematics English
MO M1 MO M1 MO M1
Fixed effects Estimate Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE

Intercept 3.82]*%* 3.779%%* 0.239  4.143%%* 0.069  4.577%%* 0.253 3.810%%* 0.038 4.098#* 0.264
Level 1
Age -0.018 0.018 -0.095%**  0.019 0.015 0.020
Cultural background 0.260* 0.126 0.145 0.132 -0.199 0.135
Class size -0.038 0.025 -0.045 0.028 -0.012 0.028
Norwegian T1 0.420%%* 0.043 0.129%* 0.045 0.260%** 0.046
Mathematics T1 0.129%* 0.036 0.515%%* 0.037 0.109%* 0.038
English T1 0.156%%* 0.042 0.136%* 0.043 0.495%* 0.045
Social skills T1 0.176%* 0.071 0.173* 0.074 -0.094 0.076
Level 2
Social skills T1 0.195 0.136 0.018 0.143 0.059 0.152
Achievement T1 0.196 0.106 0.259* 0.111 0.308* 0.118
Gender ratio T1 0.274 0.329 0.043 0.349 0.089 0.243
Male teacher -0.115 0.088 -0.109 0.092 -0.103 0.096
-2LL 3602.023 2753.294 3749.148 2846.272 3809.429 2910.906
AIC 3610.023 2783.294 3757.148 2876.272 3817.429 2940.906
BIC 3630.136 2858.190 3777.261 2951.167 3837.524 3015.801
Residual variance
Levell 1.365846 0.672822 1.511145 0.729424 1.636812 0.768886
Level2 0.059183 0.084278 0.112276 0.088064 0.087989 0.111515
School expl.% 1.04 0 3.34 1.47 0.30 0.33
Class expl.% 4.11* 11.13%%* 6.68* 10.77%* 5.09* 12.67%**
Individual expl.% 94,85 88.87%** 89.97 % 89.23 %% 94.62%** 87.33 %%
Note: *p < .05 **p<.01 **¥p<.001

For girls, the null model for each subject showed that 8.24%, 6.60% and 9.83% of the variance in
Norwegian, mathematics and English achievement was among the classes (p < .001) in the sample and that
89.28%, 92.42% and 90.17% of variance was among the students (p < .001). No statistically significant
differences were found in any subject among schools for girls.
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The multilevel analysis showed that teacher-rated social skills at the class level did not significantly
contribute to academic achievement in any of the subjects for girls, although social skills at the individual level
did significantly contribute to achievement in Norwegian (.287 points) and mathematics (.302 points). The class
mean of academic achievement seemed to be more important for girls’ achievement in Norwegian than the class
mean of social skills and significantly contributed towards achievement in all subjects. Male teachers rated girls
statistically significant higher than female teachers, in Norwegian and English. The number of boys in a class did
not seem to matter.

For boys, the null model for each subject showed that 11.13%, 10.77% and 12.67% of the variance in
Norwegian, mathematics and English achievement was among the classes (p < 001) in the sample and that
88.87%, 89.23% and 87.33% of variance was among the students (p < .001). Similar to girls, no statistically
significant differences were found in any subject among schools.

The multilevel analysis showed that teachers’ assessment of social skills at the class level did not
significantly contribute to academic achievement in any of the subjects for boys, but social skills at the
individual level significantly contributed to achievement in Norwegian (0.176 points) and mathematics (0.176
points). The contribution of social skills in boys towards achievement in Norwegian and mathematics was lower
(0.176 and 0.176 points, respectively) than in girls (0.287 and 0.302 points, respectively). These differences were
not statistically significant because the confidence intervals for boys and girls overlapped in each subject.

The class mean of academic achievement seemed to be more important than social skills for boys’ individual
academic achievement, as the prior significantly contributed towards achievement in mathematics and English.
In Norwegian, the contextual effect was not statistically significant for boys, although it was significant for girls.
Upon comparing the results for boys and girls, the estimated effects of contextual variables were larger for girls,
even though these differences were not statistically significant because the confidence intervals for boys and
girls overlapped in each subject. Even so, the impact of a one-unit increase in academic achievement at the class
level increased academic achievement at the individual level in mathematics by 0.420 points for girls and 0.259
points for boys. Finally, either the gender of teacher or the gender ratio did influence academic achievement for
boys.

5. Discussion

The current study utilised multilevel analyses to better understand the extent to which teacher assessments
of boys’ and girls’ social skills and academic achievement at the class level, as well as the teachers’ gender and
the gender ratio of the classroom, might explain variance in teacher assessments of individual academic
achievement in Norwegian, mathematics and English.

The main finding of the present study was that previous teacher-rated academic achievement at the class
level significantly contributed to boys’ and girls’ individual academic achievement two years later in
mathematics and English. In Norwegian, the contextual effect of academic achievement was only statistically
significant for girls. For girls, the gender of teacher had a statistically significant influence for the assessment in
Norwegian and English, not in mathematics. For boys, the teachers’ gender had no influence at all. Social skills
at the class level and the gender ratio at T1 did not significantly contribute to either boys’ or girls’ academic
achievement at T2.

The present study suggested that higher mean levels of academic achievement in the classroom seemed to
have a positive effect on boys’ and girls’ individual academic achievement in mathematics and English. This
means that a student, given his or her initial characteristics, can be expected to perform better in a class with a
higher than average achievement level than a similar student in a class with a lower than average achievement
level (De Fraine et al., 2003). These findings are in line with previous studies reporting that academic
achievement at the class level predicts achievement scores at the individual level (De Fraine et al., 2003;
Hendriks et al., 2011). In the present study, the results showed a student gender difference only for Norwegian,
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wherein girls’ academic achievement at the class level significantly impacted their individual academic
achievement two years later. Although the confidence intervals for boys and girls overlap, the results indicated
that the contextual influence of average academic achievement in the classroom is more important for the
teacher-assessed academic achievement of girls than for that of boys. Furthermore, the teacher-assessed
achievement scores were found to be higher for girls at the class level than for boys in Norwegian and
Mathematics but not in English, indicating that higher mean levels of achievement have a greater effect on the
teacher-assessed individual academic achievement of girls than that of boys. A similar finding was observed in
another study, wherein the ability of a group as a whole in mathematics was found to have a more positive effect
on highly able girls than on highly able boys (Catsambis, 1999). However, other findings have differed from the
present study who did not found a contextual effect of academic achievement for boys. For instance, boys who
began classes with a relatively high average achievement level in the Dutch language showed better development
in this subject compared to boys who started classes with a relatively low average (Hendriks et al., 2011). In this
latter study, a sample of 2,498 students between 11 and 15 years distributed among 155 classes during their first
year of Dutch secondary school was considered. In the Netherlands, the class size is larger than in Norway, so
the study set the minimum number of same-sex students per class to be 9 for boys and to be 10 for girls. The
sample in this study also had a larger mean age and a more equal number of boys and girls in each class than in
the present study, which might explain the differences in the results.

Although most studies did not find that the teacher's gender influences academic achievements (Antecol et
al., 2015; Burusic et al., 2012; Cho, 2012; de Zeeuw et al., 2014; Ehrenberg et al., 1995; Helbig, 2012; Holmlund
& Sund, 2008; Neugebauer et al., 2011; Sokal & Katz, 2008), there are some studies who report an influence of
same-gender teacher on academic achievements (Ammermiiller & Dolton, 2006; Dee, 2007). The results of the
current study are not in line with previous research. In the present study, gender of teacher had statistically
influence for the assessment of girls’ academic achievement in language subjects, not in mathematics. Teachers’
gender had no influence on the assessment in any subject for boys. These results indicate that girls are more
likely to get higher assessments from male teachers, but that the teacher's gender cannot explain the variation in
academic achievement for boys. Furthermore, it seemed like female teachers rated boys more favorable than
male teachers in Norwegian and mathematics. There were less gender differences in assessment of girls’
academic achievement. The results must be interpreted with caution because of a low proportion of male teacher
assessments. The data only shows how many student assessments were made by male and female teachers, the
number of male and female teachers was not visible. Anyway, a Norwegian study of more than 18 000 students
also reported that male teachers assessed boys’ academic achievement lower than female teachers, but the study
did not include multi-level analysis (Nordahl, Egelund, Nordahl, & Sunnevag, 2017).

With respect to social skills, the present study showed that high or low average social skills of a class did not
predict boys’ or girls’ academic achievement in any subject. One reason for the greater power of variables at the
individual level compared to the class level may be that both independent and dependent variables are often
based on individual ratings (Urdan, 2004). Furthermore, the current study only examined the direct effect of
social skills (at a class level) on students’ individual academic achievements. The average social skills of a class
might have an indirect effect, as it can be assumed that students may learn successful social skills at school and
competently perform specific skills through observing and imitating classmates with high social skills
(Veronneau & Dishion, 2011; Wentzel, 2005). Thus, classes with high average social skills might encourage
students’ individual development of social skills. High-achieving classes have also been found to influence
individual student characteristics other than academic achievement in potentially positive and negative ways. For
example, higher mean levels of achievement in a class seemed to decrease students’ enjoyment and increase their
anxiety and anger in mathematics (Frenzel, Pekrun, & Goetz, 2007).

As mentioned, social skills at the class level did not predict boys’ or girls’ academic achievement in any
subject, although social skills at the individual level appeared to be more important. The longitudinal effects of
social skills on academic achievement at the individual level have also been reported in other studies (Caprara et
al., 2000; Jennings & DiPrete, 2010; Konold et al., 2010). The descriptive results of the present study showed
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that teachers tend to assess girls as having greater social skills than boys. There were no gender of teaacher
differences. Furthermore, the estimated influence of girls’ social skills on academic achievement in Norwegian
and Mathematics was larger than for boys. These findings are in agreement with previous research that has
suggested that students with stronger social skills have better academic abilities, even after controlling for their
actual academic skills (Baker et al., 2015). Teachers might consider girls with good social skills as high
academic achievers in Norwegian and mathematics, although this relationship is not as strong for boys. This
finding indicates that girls obtain greater advantages in comparison to boys in displaying social skills that fulfil
school norms (Diprete & Jennings, 2012) and that girls can possibly obtain higher grades by adapting to
teachers’ expectations and perceptions.

The differential influence of social skills at the individual level and of previous academic achievement at the
class level on boys’ and girls’ academic achievement in Norwegian and mathematics might have several
explanations in the classroom context. One explanation can be related to differences in boys’ and girls’ peer
subcultures, as the peer groups of girls display more conducive study attitudes and behaviours than those of boys
(Vantieghem & Van Houtte, 2015). This gender difference was found to be largely responsible for boys’ lower
achievement (Houtte, 2004). Another explanation can be attached to gender stereotype. Previous studies have
documented gender-stereotyped assessments by teachers in regard to students’ academic skills (Catsambis et al.,
2012; Tiedemann, 2002) resulting from stereotyped expectations for students’ behaviour and social skills
according to gender (American Association of University Women, 1992).

The big-fish-little-pond effect (BFLPE) might also explain differential influences on boys and girls. This
model hypothesises that it is better to be a big fish in a little pond (i.e. a good student in a reference group of
average ability) than to be a small fish in a big pond (i.e. a good student in a reference group of high ability)
(Marsh & Hau, 2003). According to the present study, boys seemingly preferred to fit the model of a big fish in a
little pond in Norwegian, as the context effect was not statistically significant. Also, in mathematics, their
achievement estimates were lower than those of girls. Meanwhile, for girls, the estimates at the class level were
stronger both in Norwegian and mathematics, indicating their seeming preference to fit the model of a small fish
in a big pond.

In the current study, the null model for boys’ and girls’ academic achievement in Norwegian, mathematics
and English showed that most of the variance in the sample was between students (between 87-92%) and little
of the variance was between classes (between 6—13%). Indicating, there is a large proportion of unexplained
variance at the individual level. No significant differences were found in any subject among schools. Several
school variables have been documented as important for students’ academic achievement (Opdenakker, Van
Damme, De Fraine, Van Landeghem, & Onghena, 2002; Rutter, 1979; Sellstrom & Bremberg, 2006), but the
influence of academic achievement at the school level decreases when achievement at the class level is taken in
account (Scheerens & Creemers, 1989).

The proportion of boys and girls in a classroom in the present study did not seem to affect their academic
achievement in any subject. Likewise, a previous Norwegian study did not find any effect of gender ratio in
mathematics classes (Manger & Gjestad, 1997). A different finding was encountered in another study in Dutch
language classes where language achievement was higher for students who attended classes with a large
proportion of girls (De Fraine et al., 2003). Distinct results may be due to contextual differences. For example,
the percentage of girls in a classroom in a Belgian study was documented to range from 0—-100%, wherein 26
all-boy classes and 33 all-girl classes were present in a sample of 149 classes. In Norway, classes with only boys
or only girls do not exist.

5.1 Strengths and limitations

One strength of the current study was its inclusion of teacher-assessed social skills and academic
achievement in three different subjects for 2,266 students in the first to eighth grade at an initial measurement
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point and in the third to tenth grade at a subsequent measurement point. The sample size was large, and the use
of the same measurement tools at both time points made comparisons across grade levels possible. The survey
also had a high response rate, and the sample included schools from different locations in Norway.

A potential methodological weakness of the current study was that the class sizes in the sample were small,
and students from class level three to class level seven were overrepresented in the sample, which might
influence the results. The number of male and female teachers are not documented, only number of teacher
ratings made by female and male teachers. Unfortunately, the study did not record student socioeconomic
background. Also, academic achievement and social skills were only assessed by teachers. This study therefore
is lacking in perceptions from other informants. However, compared to parents’ ratings, teacher ratings have
been shown to be more reliable (Tourangeau, Nord, L&, Sorongon, & Najarian, 2009) and to generally explain
more variance in academic achievement (Konold et al., 2010).

The results showed that the variance in academic achievements were largest between students. In the present
study, of individual differences of the students, it was only controlled for age, cultural background and previous
social skills and academic achievement. The study would have been strengthened by including more individual
variables, like personality, but there were no more individual teacher rated variables of students in the data.

It was not clear whether teachers’ assessments reflected students’ actual academic achievement and social
skills or simply their academic achievement and social skills as perceived by teachers. Teachers for each subject
subjectively assessed students’ academic achievement, with 1 indicating very low competence and 6 very high
competence, rather than objectively evaluating achievement through test scores. In this respect, teachers
indicated their perception of what students would do or how students would perform in specific situations rather
than actual observation of students in such scenarios. For this reason, the SSRS must be considered an indirect
measure of social skills and academic achievement (Gresham & Lambros, 1998). Consequently, social skills
might be a proxy for unmeasured processes, such as stereotyped perceptions that operate on the basis of gender
(Konold et al., 2010).

5.2 Practical implications and suggestions for future research

The findings of the present study highlight some important educational implications for teachers and others
interested in student learning. First, teacher assessment of students’ social skills at an individual level seems to
impact their assessments of students’ academic achievement. For the past 20 years, teachers have rated
cooperative social skills, such as paying attention and following directions and classroom rules, as the most
important behaviour for classroom success (Gresham & Elliott, 1990, 2008). The descriptive results in the
present study showed that teachers assess the social skills of girls to be much higher than those of boys. Many
teachers seem to define the ideal student as female (Younger, Warrington, & Williams, 1999). Teachers might ask
themselves to what extent gender differences in social skills are a result of actual gender differences or of gender
stereotypes and expectations. Previous studies have found that teachers may distinctly evaluate girls and boys
with the same behaviours and social skills (American Association of University Women, 1992). In the present
study, the results showed that girls are more likely to get better assessment in Norwegian and English of male
teachers than of female teachers. This knowledge might have practical implications. An equitable educational
system requires teachers to become aware of and resistant to stereotypes (Retelsdorf et al., 2014).

Second, in Norway, curriculum is only in place for academic learning and not for social learning. Modern
society and professions place an equal demand on social interaction skills as well as skills in reading, writing and
billing (Ogden, 2015). A US study of children from kindergarten through fifth grade argued that gender
differences in the acquisition of teacher assessed social and behavioural skills offer a significant explanation of
the gender gap in academic achievement (Diprete & Jennings, 2012). One reason might be that subjective
teacher grading has a stronger relationship with student social skills than objective test scores (Diprete &
Jennings, 2012). Despite gender differences, boys and girls are more similar than different, so different teaching
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techniques, single-sex classes or schools, and so on are not required (Hattie, 2009). However, curriculum for
social learning may be necessary in order to educate teachers on social skill development in children of different
ages and thereby inform their expectations as well as enable teachers to commit more time to social skills
training at school. The development of social skills has also been shown to be important for the development of
academic skills and vice versa. For example, a bi-directional relationship was found between social skills and
academic achievement (Chen, Huang, Chang, Wang, & Li, 2010). Also, intervention research has shown that
school-based programmes that increase students’ social skills often also improve academic achievement (Durlak,
Weissberg, Dymnicki, Taylor, & Schellinger, 2011). Practitioners can use such knowledge on the development of
social skills and academic achievement to enhance both competencies.

The perceptions of students belonging to the same classroom of their learning environment were found to
differ considerably as a result of individual characteristics or their exposure to different learning environments
(Bru, Stephens, & Torsheim, 2002), likely. Teachers may differentially reprimand or encourage students in the
same class, and/or students belonging to different peer sub-groups may have different approaches to learning
(Stornes, Bru, & Idsoe, 2008). For this reason, in future research, it could be interesting to more closely examine
different subgroups of boys and girls.
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