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School effectiveness in science in
Sweden and Norway viewed from a
TIMSS perspective

Marie Wiberg & Ewa Rolfsman

Declining achievement in various core subjects has led to a debate on strat-
egies to enhance student achievement. Identifying factors in the school
environment that affect student performance in science, are therefore, of
vital importance. The aim of this study is to identify school-level factors
that are associated with eighth-grade students’ achievement in science
based on results from TIMSS (Trends in International Mathematics and
Science Study) 2003 and 2007. Because the TIMSS data includes school-
level factors at two different time points, we expected to find factors
that influence science performance by Swedish and Norwegian students.
Multilevel analysis was used, and this framework allowed us to account
for the influence of the students’ home backgrounds. After controlling for
student background, our results show that there are only a few school-level
factors that are associated with student achievement in science, and the
influence of these factors differ between Sweden and Norway.

Keywords: Nordic context, school questionnaires, principals, multilevel
analysis.

Introduction

Declining achievement levels among students in Sweden in several
core subjects has brought about a debate concerning strategies for
improving student achievement. A significant amount of research
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has been conducted in Sweden regarding student achievement, and
these studies have reviewed factors that influence student success at
different levels of the educational system and from different perspec-
tives. The link between students’ socioeconomic backgrounds and
academic achievement is well established (see e.g., Skolverket 2009).
Against this background, a pressing issue is to identify other factors
that can be modified and that might enhance academic achievement.
This is particularly important because recent data has shown that the
variability between schools in Sweden has increased over the years
(Skolverket 2012).

The focus of this study was to identify school-level factors as-
sociated with student achievement in science based on the Trends in
International Mathematics and Science Study (TIMSS) data collected
in 2003 and 2007. The results of our study are relevant to teachers, po-
licy makers, researchers, and anyone interested in school effectiveness
and the prerequisites for student learning and academic achievement.

Identifying factors in the school environment that affect aca-
demic achievement from different perspectives is an important part
of showing to what degree schools are successful in their task of
providing good educational opportunities to their students. Such
knowledge will allow for improvements in educational development
and achievement. In this context, the principal is a key actor because
he or she is ultimately responsible for the school’s success and the
students’ academic achievements, which are critical measures of the
“effectiveness” of the school.

Efforts to improve school effectiveness have attracted a sizeable
amount of international research in a variety of different fields, in-
cluding research on education policy, curriculum development, and
school organisation (Cremers, Kyriakides & Sammons 2010). The
basic premise behind school effectiveness research is that student
achievement varies between schools and is related to the extent that
a school “...’adds value’ by realizing the potential of the student body
through efficient organization and effective instruction.” (Martin,
Mullis Gregory, Hoyle & Shen 2000, p. 9).

Modern research into school and education effectiveness is based
on a reaction to research conducted in the 1960s and 70s showing
that schooling accounted for a rather small proportion of student
achievement. One of the first school effectiveness studies was the
classic study Fifteen Thousand Hours (Rutter, Maughan, Mortimore,
Outson & Smith 1979) that was conducted in a school in London.
This study showed that the climate in which the learning took place
was directly associated with student outcomes. In general, a school’s
climate was described as the deep-rooted values and norms that were
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manifested on a daily basis by the teachers and other professionals
within the school. The authors called this the school’s ‘ethos’. In
Sweden, Lennart Grosin (1993, 2002) has stressed the importance
of the school’s leadership in relation to the school’s pedagogical and
social climate and how this affects student outcomes. The climate
of the school is affected by the expectations and attitudes among
the educational professionals of the school, and the principal is the
primary authority in this regard.

Very little research has been carried out on the relationship be-
tween school effectiveness and student outcomes in terms of academic
achievement, especially in regard to the role of the school principal.
This is the conclusion from a review of research on school leaders
between 2000 and 2010 (see Johansson & Bredeson 2011, Meller
2011, Arlestig & Johansson 2011). Furthermore, those studies that
have been performed have been based on interview data and there is
a lack of studies based on large-scale data (Johansson & Bredeson
2011). The current study will, therefore, make a contribution to this
field of research because it is based on large-scale data in regard to
the influence of school principals on student achievement. In addition,
the methods used in the TIMSS data collection makes it possible to
separate the effects of school variables from the effects of the students’
home environments, and this is in line with the results from previous
research on school effectiveness that used the TIMSS data (Martin,
Mullis, Gregory, Hoyle & Shen 2000, Neuschmidt, Hencke, Rutkow-
ski & Rutkowski 2008). This is important because it is well known
that there is a general correlation between students’ socioeconomic
background and their level of academic achievement (see e.g. Mullis,
Martin & Foy 2008, Skolverket 2009).

School effectiveness can be defined in different ways, including
student achievement in different subjects (see e.g. Neuschmitdt,
Hencke, Rutkowski & Rutkowski 2008), social development, and
other non-cognitive outcomes (see e.g. Creemers & Kyriakides 2010).
School-level variables related to school effectiveness can be categorized
into context and climate variables (Ma, Ma & Bradley 2008). Examp-
les of context variables are school location, school size, resources, and
equipment. Examples of climate variables are administrative polices,
values, and expectations of students and parents.

The term “school effectiveness” can be defined in different ways.
Bert Creemers, Leonidaas Kyriakides, and Pam Sammons (2010) elu-
cidate that the terms “school effectiveness”, “teacher effectiveness”,
and “educational effectiveness” are used inconsistently in the literature
although these are three separate but related concepts. In this study
we use the term “school effectiveness” because our data is composed
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primarily of school-level data and student outcomes that are solely
based on cognitive achievements, i.e., test results from the TIMSS.
Previous studies have used TIMSS data to measure student achieve-
ment in mathematics with respect to school effectiveness (Wiberg &
Andersson 2010, Wiberg, Rolfsman & Laukaityte 2013). The results
of those studies suggested that only a few school-level factors appear
to be related to school effectiveness in Sweden. To further investigate
the impact of the school-level factors measured by TIMSS, the focus
of this paper is on school effectiveness in relation to student achieve-
ment in science. The main purpose of this study is to identify factors,
from the perspective of the principals, which might help explain why
some schools are more effective than others in terms of their students’
achievement in science. The data came from TIMSS 2003 and 2007
and we compared student results from Sweden and Norway.

Methodology
Participants

This study used data from TIMSS 2003 and 2007 that was related to
achievements in science for eighth-grade students from Norway and
Sweden (IEA 2003, IEA 2007). Student achievements in science, stu-
dent questionnaires, and school questionnaires were used. The school
questionnaires were used as a measure of the context and the climate of
the school. The school questionnaires covered several broad areas and
included questions about student behaviour, resources and technology
at the school, the teachers, and the context and the climate in which
the learning took place. The survey also included questions about
instruction and learning in mathematics and science, the principal’s
own role at the school, and questions about parental involvement.
The student questionnaires were used to rule out the influence of the
students’ home backgrounds and to control for these factors.

Statistical theory

The theory of multilevel analysis, especially hierarchical linear model-
ling (e.g. Gelman & Hill 2007, Raudenbush & Bryk 2007) in com-
bination with the ideas of Xin Ma, Lingling Ma and Kelly Bradley
(2008), was used to examine school-level factors when controlling for
the student backgrounds. The framework of multilevel analysis was
chosen due to the sampling procedure used in TIMSS (Kyriakides &
Charalambous 2005) and to control for factors that are not connected
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to school effectiveness. We are aware that using hierarchical linear
modelling is somewhat limiting because it only allows us to identify
linear relationships between the variables. However, this level of
analysis was believed to give valuable information in this case. The
IEA IDB analyzer (IEA 2012) was used to prepare the data files for
analysis with SPSS 20.

The formal analysis was performed in four steps. In the first
step the variables from the student questionnaires in regard to the
students’ home backgrounds was examined. Based on results from
previous studies (Wiberg & Andersson 2010, Wiberg, Rolfsman &
Laukaityte 2013), we used two variables; student’s sex and if the
student’s father was born in the country or not. In addition to these
variables, two factors were constructed. The first was science self-
concept, and this assessed the student’s attitude towards science. The
second factor was the student’s socioeconomic status as measured
by variables that previous TIMSS studies have shown to be linked
to socioeconomic status, i.e. it includes home possessions such as
having a calculator, computer, study desk, dictionary and books
at home. The construction of the two factors was done in a similar
way as in Marie Wiberg, Ewa Rolfsman and Inga Laukaityte (2013)
study and inspired by the Ebrahim Mohammadpour and Mohamed
Ghafar (2012) study with reference to how they had constructed the
students’ socioeconomic. In addition, their choice of variables for
measuring mathematics self-concept inspired our choice of variables
for measuring science self-concept. The student variables, including
the constructed factors, will be referred to as student factors from this
point (Table 1). Because the amount of missing data was low in the
home background variables, ranging from 0% (for sex) to 5.4% (for
science self-concept in Norway in 2003), we used listwise deletion to
exclude missing data (Tabachnick & Fidell 2007). We are aware that
this may be limiting and it might have been better to impute missing
data, but this choice was made because it was only a small number
of cases that were removed.
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Table 1. Descriptions of the student-level factors together with their mean and
standard deviation within parentbesis for the first two factors and the propor-
tion (%) for the latter two.

Factor | Description of factor Norway Sweden
2003 | 2007 | 2003 | 2007
SSC | Science self-concept Contains the item: How much do you 2.35 2.19 |2.15 | 220
agree with these statements about learning science? 1) I (.65) | (.73) | (.67) | (.68)
usually do well in science. 2) Science is more difficult for me
than for many of my classmates. 3) Science is not one of my
strengths. 4) I learn things quickly in science.
The original options were 1: Agree a lot, 2: Agree a little, 3:
Disagree a little, and 4: Disagree a lot. The coding was
reversed for the positively formulated questions and the
responses were averaged and classified into three categories.
1: Low, average is less than or equal to 2; 2: Medium, average
is greater than 2 and less than 3; 3: High, average is greater
than or equal to 3. Note, in Sweden in 2003 the students
answered the ‘science’ item for the subjects Chemistry, Earth
Science, Geography, and Physics and these responses were
weighted together in this study.
SES Socioeconomic status: Contains items: 2.55 2.50 |2.55 | 252
1) About how many books are there in your home? (Do not (.35) | (37) | (.37) | (.37)
count magazines, newspapers, or your school books.)
2) Do you have any of these at your home- a) Calculator, b)
Computer (do not include PlayStation, Game Cube, Xbox, or
other TV/video game computers), ¢) Study desk/table for your
use, d) Dictionary.
1) Book ownership: 1: 0-10 books, 2:11-25 books, 3: 26—
100 books, 4: 101-200 books, and 5: more than 200
books. Recoded as: Low (1,2), Medium (3,4), and High
(%).
2) Home resources (calculator, study desk, computer,
dictionary). Yes/No. Number of positive responses was
counted: 1 = Low, one or zero resources, 2 = Medium, two
resources, and 3 = High, three or more resources.
Both indicators were averaged and categorized into: 1 = Low,
average less than or equal to 1.5, 2 = Medium, average is
higher than 1.5 and lower than 2.5 and 3 = High, average is
higher than 2.5.

SEX | The gender of the student was recoded as 0 for female and 1 51 50 51 52
for male. (% male)
FB Coded as 1 if the father was born in the country, otherwise 0. | 93 88 90 83

(% native fathers)

In the second step of the analysis, we examined which schools were
expected to be effective by using constructed regression models. We
assumed that a school is more effective if its mean science achievement
was higher than predicted from examining multiple regressions of the
identified home background factors. The mean differences between
the five science plausible values and the expected scores from the
regressions were calculated for both countries at both time points.
Schools were regarded as more effective if they were in the top third
in their country in science achievement, mid-effective if they were in
the middle third in their country and less effective if they were in the
bottom third in their country.

In the third step of the analysis, we tried to identify school va-
riables that might have an impact on the school’s effectiveness. We
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reduced the number of school variables by constructing reasonable
school-level factors through inspiration from previous studies (Mo-
hammadpour & Ghafar 2012, Wiberg, Rolfsman & Laukityte 2013),
reviews of the literature, and the variables available in TIMSS as
described below and with mean and standard errors (and in one case
percentage) given in Table 2.

Teacher Competence: Contains the item: How would you cha-
racterize each of the following within your school? a) Teachers’ job
satisfaction, b) Teachers’ understanding of the school’s curriculum
goals), ¢) Teachers’ degree of success in implementing the school’s
curriculum, and d) Teachers’ expectations for student achievement.
The responses were reverse coded, averaged, and categorized into: 3:
High, average is less than or equal to 2, 2: Medium, average is greater
than 2 but less than 3, and 1: Low, average is greater than 3.

School Attendance: Contains the item: How often does each
of the following behaviours occur among eighth-grade students in
your school, and; If the problem occurs, how severe a problem does
it represent? A. Frequency in your school; B. Severity of problem in
your school. a) Arriving late at school, b) Absenteeism, ¢) Skipping
class/hours/periods. Recoded as 1: Low if response is never to all
statements in A or not a problem in all statements in B, 2: Medium,
most of the other response combinations, 3 = High, responded “seri-
ous problem” for two or three statements in A or “serious” problem
for two statements in B.

Negative student behaviour: Contains the item: How often does
each of the following behaviours occur among eighth-grade students
in your school, and if the problem occurs, how severe a problem does
it represent? A. Frequency in your school; B. Severity of problem in
your school a) Classroom disturbance, b) Intimidation or verbal abuse
of other students, ¢) Intimidation or verbal abuse of teachers or staff.
The answers were categorized as 1: Low if response is “never” to
all three statements in A or “not a problem” to all three statements
in B. 2: Medium, most of the other response combinations, and 3:
High, responded “serious problem” for two or three statements in A
or “serious” problem for two statements in B.

School location: Contains the item: How many people live in
the city, town, or area where your school is located? Recoded as 1 =
Urban (original code 4-6), 0 = rural (original code 1-3).

Lack of school resources for science instruction: Contains the item: Is
your school’s capacity to provide instruction affected by a shortage or
inadequacy of any of the following? — a) Science laboratory equipment
and materials, b) Computers for science instruction, ¢) Computer
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software for science instruction, d) Calculators for science instruction,
e) Library materials relevant to science instruction, f) Audio-visual
resources for science instruction. Responses were averaged and ca-
tegorized as 1: Low, average of items (a-f) is less than 2; 2: Medium,
most other combinations; and 3: High, average of items (a-f) is greater
than or equal to 3.

Parental Involvement: Contains the item: Does your school ask
parents to do the following: a) Attend special events, (e.g., science
fair, concerts, sporting events), b) Raise funds for the school, ¢) Vo-
lunteer for school projects, programs, and trips, d) Ensure that their
child completes his/her homework, €) Serve on school committees,
(e.g. Selecting school personnel, reviewing school finances). Reponses
were recoded as 1 if parents were involved and zero otherwise. The
number of responses were summarized and categorized as 1: Low if
0 or 1; 2: Medium if 2 or 3; and 3: High, if 4 or 5.

Teacher Professional Competence: Contains the item: In the past
two years, what percentage of your eighth-grade teachers have been
involved in professional development opportunities for mathematics
and science targeted at the following: a) Supporting the implemen-
tation of the national or regional curriculum, b) Designing or sup-
porting the school’s own improvement goals, ¢) Improving content
knowledge, d) Improving teaching skills, and e) Using information
and communication technology for educational purposes. Recoded
into five categories and averaged and categorized into 1: Low if the
average was less than or equal to 1.5; 2: Medium if the average was
above 1.5 and below 3; and 3: High if the average was above 3.

Table 2. School-level factors mean and standard deviation in parentheses.

Factor Description of factor Norway Sweden

2003 2007 2003 2007
TC Teacher competence 2.36(48) 2.32(.49) |2.44(.57) 2.38(.53)
SA School Attendance 1.86 (.44) 2.02(.41) |[2.16(.53) 2.29(.56)
NSB  Negative Student Behaviour 1.81(.54) 2.26(.57) | 1.86(.58) 1.95(.60)
SL School location (%) 73 70 58 58

SSR Lack of school resources for 2.26(.62) 1.62(.70) |1.90(.59) 1.39(.67)

science instruction
PI Parental Involvement 2.60 (.52) 2.67(46) |238(.61) 2.46(.59)
TPC Teacher Professional Competence  1.91 (48) 2.34(.69) | 1.78 (.51) 2.37(.58)

A few principals did not answer any of the items in the school ques-
tionnaire so these schools were omitted from the analysis. For schools
where only some items were missing, we used multiple imputations to
replace missing values (see e.g. Schaefer & Graham 2002). This choice
was made because exclusion of these schools would have excluded all
of the students within that school. To use this method we must assume
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that the data is missing at random, and even if such an assumption
were not valid this would only have a minor impact on the estimates
and standard errors according to Linda Collins, Joseph Schaefer &
Chi-Ming Kam (2001). Our linear imputation model included all of
the variables that we wanted to include as predictors and response
variables in the latter models that we subsequently analysed. In other
words, the analysed model and imputed model were the same.

In the fourth step of the analysis, hierarchical linear modelling
was carried out with HLM 6 (Raudenbush, Bryk, Cheong, Congdon
& du Toit, 2004), which is built on the theory described in Stephen
Raudenbush & Anthony Bryk (2002) and the suggestions on how to
estimate effective schools from Xin Ma, Lingling Ma and Kelly Bradley
(2008). For both years we examined the null, context and full models.
The full model contains all possible school-level and student-level
factors as well as aggregated student-level factors, the context model
contains student-level factor and aggregated student-level factors, and
the null model contained none of the factors. We used the five science
achievement plausible values as dependent variables and grand mean
centering of the variables. In the full model, the association between
school-level factors and student science achievement was quantified
while controlling for the home background of the students. At the
first level, students” home background factors were entered. At the se-
cond level, aggregated student-level factors and the previously defined
school-level factors were entered and weighted with school weights.
Level 1 (within schools):

Yu :ﬁO/+ﬂl(Hl)+ﬂ2(H2)+ﬂ3(H3)+ﬂ4(HA)+’;,‘
Level 2 (between schools):
ﬂo; =7/00+701(aH|)+Voz(aHz)+---+7’o4(aH4)+7/05(S1)+---+701|(S7)+u0,

ﬁﬂ./ =Yoo * #o; > 'Bl/' = 710> ﬂz,,' =7Y20--- 511/ =11,

where Y; is the science achievement for each student i =1,2...n, in
school j=1,2,..0 ’ By, 1s the mean science achievement of school j
and 7; is the random error of student i in school j. Further, y,, is
the grand science mean for all schools and 4, is the random school
effect (the deviation of school j:s mean from the grand mean). H,

H,, H,,and H, are the student-level factorsin Table 1, aH,...,aH
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are aggregated student-level factors at school level and §,,..., S, are
the school-level factors previously described with characteristics given
in Table 2.

As suggested by Xin Ma, Lingling Ma and Kelly Bradley (2008),
we used two measures to examine the models: intraclass correlation
and the proportion of between-school variances at each level as ex-
plained by the hierarchical linear model. The intraclass correlation
is constructed by dividing the between-school variance by the total
variance and represents the percentage of variance in science achie-
vement at the school. A low intraclass correlation value indicates that
there is only a small added value for using multilevel analysis compared
to the use of ordinary linear regression. The proportion of between-
school variances explained by the multilevel analysis is constructed
by dividing the difference in between-school variances for the full
model and the null model by the between-school variances for the full
model. If the between-school variance is high, it could be an indicator
that school-level factors may have an effect on science achievement.

Results

Our results show that there is a difference between Norway and
Sweden regarding student achievement in science. The students’ achie-
vement in Sweden is consistently higher compared to the Norwegian
students, although both Sweden and Norway had a general decline in
science performance between 2003 and 2007 (Table 3). The results
also reveal that the more effective schools in Sweden showed the
largest decline while in Norway the decline was more evenly spread
among the three different school types. The multilevel analysis using
our defined student-level and school-level factors indicates that there
are factors that influence school effectiveness in Sweden and Norway
and that these factors are different at different time points (see Table
4). What is most evident is the rather large influence of the students’
home background, which tends to explain most of the variance seen
in the data as shown in Table 3. We also show that the intraclass
correlation is attributable to schools and the total variance is best
explained by between-school variance. The between-school variance
was reasonably high indicating that school-level factors have an effect
on science achievement.
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Table 3. Average science achievements with standard errors in parentheses. The
average science achievements for the less, mid, and more effective schools in
Norway and Sweden in 2003 and 2007 are shown. The intraclass correlation
(ICC) attributable to schools and the proportion of the total variance explained

by between-school variance are obtained from the multilevel analyses.

Country Norway Sweden

2003 2007 2003 2007
Average 493.9(2.2) 486.8 (2.2) 524.3 (2.7) 510.7 (2.6)
Less effective schools 470.0 (2.9) 464.4 (2.6) 484.1 (3.5) 482.0 (3.4)
Mid effective schools 494.8 (2.0) 483.9 (2.1) 525.8 (3.0) 512.4 (2.0)
More effective schools 516.7 (2.4) 514.1 (2.3) 559.4 (2.5) 539.5(3.0)
ICC attributable to schools  0.06 0.06 0.12 0.09
Between-school variance 0.30 0.45 0.60 0.51

The results from the multilevel analyses of the two countries at the
two time points are shown in Table 4. We have excluded school-
level factors from the table that were non-significant when using a
significance level of .05. Three out of the four student-level factors
were significant in both countries and at both time points, but the
forth factor (sex) was only significant in Sweden in 2003. Only a few
school-level factors were significant in the two countries at the two
time points. In Norway 2003, none of the school-level factors were
significant, but in 2007 negative student behaviour was significant in
Norway. In Sweden, aggregated socioeconomic status was significant
in both 2003 and in 2007 but among the school-level factors, only
lack of school resources in science was significant in 2003.

Table 4. Results from the multilevel analysis showing the value of the coefficients
of the significant factors.

Level 1 Level 2

Intercept SSC SES FB SEX | aSES NSB SSR
Norway
2003 500.04 26.77 43.13  40.02
2007 489.56 3941 5144 3042 11.33
Sweden
2003 521.82 27.06 27.06 2535 -8.04 |87.45 -8.76
2007 515.26 38.81 7129 25.76 71.29

SSC = Science-Self-Concept, SES = Socioeconomic status, FB = Father born in
country, SEX = Sex, aSES =aggregated socioeconomic status, NSB = Negative

student behaviour, and SSR = Lack of school resources in science.
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Concluding remarks

In this study a comparison was made between Norway and Sweden.
In line with previous results from analysis of TIMSS data in regard
to student achievement in mathematics (Wiberg, Rolfsman & Laukai-
tyte 2013) the Swedish students had higher levels of achievement in
science than the Norwegian students. However, in contrast to results
for mathematics achievement, both Sweden and Norway had a general
decline in regard to science achievement between 2003 and 2007.

Our analysis included a comparison between three types of
schools; the more effective schools, the less effective schools, and
the mid effective schools. The results show that there is quite a large
difference in achievement between the more effective schools and the
less effective schools, in particular in Sweden. A comparison between
the two countries reveals a decline in achievement in both countries
regardless of school type. In contrast to Norway, this seems to be
related to the level of achievement in Sweden. The result showing that
the more effective schools in Sweden exhibited the largest decline in
achievement over the four years between the TIMSS data collections.
This is something that should be investigated further. One can only
speculate whether this could be related to the increase in school seg-
regation in Sweden (cf. Skolverket 2012).

Regarding student-level factors and their ability to explain school
effectiveness as manifested in student achievement, our results show
that three out of four factors (see table 4) were significant in both
countries in 2003 as well as in 2007. Regarding school-level factors,
only a few of these were significant and these were specific in terms
of country and year. This result is in line with previous studies based
on TIMSS data in mathematics and therefore, is not surprising (cf.
Mohammadpour & Ghafar 2012, Wiberg & Andersson 2010, Wiberg,
Rolfsman & Laukaityte 2013). Nevertheless, these results require
further consideration in relation to issues of validity if they are to be
useful tools for school development. An overarching question is why
only these school-level factors are significant and why they are only
significant during specific years. Furthermore, it is noteworthy that
parental involvement, teacher (professional) competence, school loca-
tion and school attendance do not seem to be of importance for the
effectiveness of a school in teaching science because neither of these
school-level factors turned out to be significant. Noteworthy is that
aggregated socioeconomic status, i.e. the socioeconomic context in
the schools, had large coefficients at both time points in Sweden but
was non-significant in Norway at both time points. A limitation of
this study is that we constructed student-level factors and school-level
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factors to be able to compare the two countries at different time points.
It was, however, sometimes problematic to construct meaningful fac-
tors that can be used over time because some items and some scales
differed between the years in which the data was collected.

In this study, the selection of variables regarding student-level
factors and school-level factors was based primarily on variables that
proved to be of significant value in previous studies in the field (Mo-
hammadpour & Ghafar 2012, Wiberg & Andersson 2010, Wiberg,
Rolfsman & Laukaityte 2013). This may be a key to our results sho-
wing that three out of the four student-level factors were significant in
2003 as well as in 2007 in both countries, which is in contrast to our
previous results from studying student achievement in mathematics
(Wiberg & Andersson 2010, Wiberg, Rolfsman & Laukaityte 2013).
The forth student-level factor sex, was only significant in Sweden in
2003. An important challenge for further studies using the TIMSS
data is to continue to develop meaningful school-level factors that can
be used in different countries and at different time points. Further
studies should also include more than two time points to be able to
better investigate changes among school-level factors and their rele-
vance to student outcomes.
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