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Abstract
The education systems in Sweden and Finland have different formal and informal testing traditions.
A recognised possible adverse effect of testing is test anxiety among pupils and students which
may have a negative impact on examination performance. Research into which factors of testing
practice affect the levels of test anxiety in younger pupils in real classroom settings is a neglected
area internationally yet holds great importance for school practitioners. A cross-national study was
conducted to determine whether there are any differences in test anxiety between groups of young
pupils in Sweden and Finland, as measured by the Children’s Test Anxiety Scale (the CTAS), and
whether these differences are ‘real’ differences or a result of differential item functioning. The dimensionality of the CTAS construct is further examined. Exploratory Structural Equation Modelling
was used to analyse the data obtained. Partial measurement invariance with respect to nationality
and gender was achieved, demonstrating that the CTAS accurately measures latent constructs
such as thoughts, autonomic reactions and off-task behaviours in boys and girls, and Swedish and
Finnish pupils. No differences were found in the levels of test anxiety experienced by Swedish and
Finnish pupils. Girls reported higher levels of autonomic reactions related to test anxiety, but no
gender differences in thoughts and off-task behaviours were identified. Methodological limitations
and the future implications of the results obtained are discussed.
Keywords: test anxiety, CTAS, cross-national, exploratory structural equation modelling

The present study is designed to examine the dimensionality of the Children’s Test
Anxiety Scale (“CTAS”), to identify if there are differences in test anxiety between
Swedish and Finnish pupils, and whether these differences are ‘real’ differences or a
result of differential item functioning. The educational testing scenes in Sweden and
Finland differ in many respects which in previous findings have been identified as influencing pupils’ experience of taking tests (see below). Testing is a central but debated
tool in formal education that is used to determine whether a pupil has successfully
understood the taught material (Leach et al., 2001). Testing might, however, trigger
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intense emotions (Pekrun et al., 2004) and one of these with debilitating effects on
academic performance is test anxiety (Eum & Rice, 2010). Examining the impact of
different testing regimes on pupils’ reported levels of test anxiety contributes to the
understanding of the influencing and developmental aspects in pupils’ schooling (cf.
Lowe & Ang, 2012) and is therefore of great importance.
Testing takes up a relatively large proportion of school time (Clarke et al., 2000;
Wren & Benson, 2004), but the exact proportion of time it consumes seems to differ between nations. Swedish pupils undergo a very small number of examinations
during their compulsory education (Organisation for Economic Co-operation and
Development – OECD, 2005; Skolverket, 2007). The frequency and types of testing
in Sweden further differ from those in Finland; Finnish pupils generally have more
classroom examinations over the course of the school year (Kupiainen et al., 2009).
A new assessment programme recently introduced in Sweden requires all pupils in
grades 3, 6 and 9 to undergo an increased number of mandatory national examinations. The primary reason for introducing these new tests is to generate data that can
be used to monitor school performance; that is to say, the results are used for external
evaluation. In Finland, there are no national examinations taken by all students at
a given stage in their basic education. Instead, schools are assessed on the basis of
the test results of a random representative sample of their pupils in grades 3, 6 and
9, typically in a single subject. Individual schools’ results are not made available to
the public or the schools, but are used by the government as internal measures of
the performance of the national education system (Garme, 2002; Eurydice, 2009).
This lack of mandatory high-stakes examinations is partly responsible for the great
number of exams that Finnish pupils must take during their education. The control of
learning is decentralised, with schools and individual teachers having the authority to
set their own curricula and tests. Thus, despite the absence of national examinations,
pupils are assessed numerous times in most subjects throughout the nine years of
their compulsory schooling (Kupiainen et al., 2009; Sahlberg, 2011).
In addition to undergoing different numbers of exams during their time in school,
pupils in Finland and Sweden also vary in terms of their levels of academic achievement, as measured by various international comparative studies in education (e.g. the
Trends in International Mathematics and Science Study – TIMSS, the Programme for
International Student Assessment – PISA, and the Progress in International Reading
Literacy Study – PIRLS). For several years, the ranking of Swedish pupils in these
comparative exercises has fallen; there is a stable downwards trend in Sweden’s PISA
rank as measured in 2000, 2003, 2006 and 2009. By contrast, Finnish pupils have
maintained consistently high rankings (Kupiainen et al., 2009). Notably, Finland
performed very well in PISA 2009, whereas Sweden’s results were significantly worse
(Skolverket, 2010). This downwards trend caused an educational crisis in Sweden
that prompted the introduction of the aforementioned new assessment programme
and its increased number of national examinations, particularly for younger pupils
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(Pettersson, 2008; Krantz, 2010). As previously discussed, the Finns adopted a very
different system in the 1980s, eliminating standardised testing in favour of national
teaching policies that set aside a portion of teachers’ time for the development of new
tests and assessments (Darling-Hammond, 2010).
Both Finland and Sweden could be said to have ‘low-stakes’ national assessment
systems, although this may be changing in the case of Sweden. While the Swedish
accountability system is not really standards-based, it has certain elements that
incline it in that direction. In particular, the introduction of more national examinations, particularly for younger pupils, and the increasing popularity of the voucher
system may raise the stakes of the assessments (Eklöf et al., 2009). The publication
of individual schools’ results might place a further emphasis on the importance of
test results (Hall & Øzerk, 2008). In addition, the Swedish national examinations
are all conducted within a short period of time, which could have further unintended
consequences (Mons, 2009). Increasingly, test scores are becoming the only metric
used when describing and evaluating schools (Osborne, 2006).
Pupils are often well aware of the effects of national assessment (Reary & Wiliam,
1999) and that assessment can increase their accountability (Brown & Hirschfeld,
2008). High-stakes tests are generally perceived as being stressful, resulting in
anxiety (O’Neil & Abedi, 1992). However, no matter what the stakes associated with
a given assessment regime, pupils will inevitably bear the consequences (Heubert &
Hauser, 1999). If pupils experience high stress and intense emotions connected to
taking a test, it may adversely affect their performance (Putwain, 2009). One common feeling associated with assessment among pupils and students is test anxiety, a
condition that can have a highly negative impact on academic achievement (Ergene,
2003). Research has shown that as a group highly test-anxious individuals perform
less well at examinations in both laboratory settings and classrooms (Zeidner, 2007).
On the other hand, it is possible that increased testing may boost educational
performance. Studies have shown that exams and tests influence pupils’ behaviour
and stances, providing motivation and encouragement (e.g. McDaniel et al., 2007).
Together with increases in test-taking skills, familiarity (cf. Connor-Greene, 2000),
and changes in attitudes (Bangert-Drowns et al., 1991), this seems to reduce test
anxiety (Roediger et al., 2006). Pupils accustomed to tests and regularly being tested
may develop a resistance to test anxiety (Snooks, 2004), and a degree of “testwiseness” (Bodas et al., 2008). Those positive effects of testing are indirectly beneficial
to pupils’ education (Karpicke & Roediger, 2007). Several researchers have termed
it a “hidden curriculum” (cf. Connor-Greene, 2000).
There are over 1,000 publications on test anxiety among elderly pupils and students
(Stöber & Pekrun, 2004), but in general there have been few international studies
on how test anxiety affects younger pupils in a classroom environment (Metcalfe et
al., 2007), and little attention has been paid to its occurrence in Sweden or Finland.
Even though test anxiety levels do not seem to differ greatly between nations (Seipp
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& Schwarzer, 1996), it may be sensitive to cultural and socialisation factors, and so it
may be imprudent to simply generalise previous research findings to other national
populations (Zeidner, 1990; cf. Lowe & Ang, 2012).
The objectives of the study reported herein were thus to determine whether grade
3 pupils in Sweden and Finland differ in their experiences of test anxiety, given that
Sweden and Finland have adopted different testing regimes. The level of test anxiety
experienced is measured by the CTAS which is translated into Swedish and Finnish,
while the dimensionality of the CTAS will first be examined, and then differences
between the Swedish and Finnish samples analysed to examine whether these are
‘real’ or a result of differential item functioning.

Test Anxiety
Test anxiety is a very circumscribed condition (Beidel & Turner, 1988) and typically
involves behaviours, feelings, reactions and thoughts (Wren & Benson, 2004) that
occur at all academic levels (Birenbaum & Guvittz, 1993). Numerous authors have
stressed the connections between anxiety and educational underachievement as well
as academic problems such as early school leaving (e.g. Owens et al., 2008). Test anxiety is believed to be learnt in educational settings, typically evoked during the earlier
school years (Pekrun, 2000). Several factors can potentially affect the development of
test anxiety. However, these factors are not all active at the same time during a child’s
development; an individual’s reaction to a specific test situation is shaped by the specific influence of the factors active during and leading up to the test (McDonald, 2001).
The first scales for assessing individual differences in test anxiety were developed in
the 1950s and typically focused on single primary components. These one-dimensional
approaches were replaced by seminal two-component approaches, i.e. worry and
emotionality or state and trait, in the 1960-1970s (Hagtvet et al., 2001). More recent
advances have led to the development of more sophisticated and psychometricallysound measures of test anxiety. The test anxiety construct today is theorised and
conceptualised as being complex, multi-dimensional, and dynamic, and represents
a key area in contemporary test anxiety research with characteristic factors or subscales that vary depending on the instrument used. The first distinction is between
two basic dimensions in the experience of anxiety, emotionality and worry, which
are accepted by most contemporary researchers as major components of test anxiety
(Zeidner & Matthews, 2003) and are empirically distinct but interrelated (Zeidner,
2007). Worry is a cognitive distractor that stems from the individual’s valuation of
their performance. It can be experienced over relatively long periods of time, sometimes beginning several days before an exam, and may persist throughout testing.
Emotionality denotes the individual’s subjective awareness and understanding of their
physiological reactions in different evaluative situations (i.e. the more physiological
part). It is experienced at a specific point in time (Meijer, 2001) and is dependent on
the context, and so can potentially be adjusted or modulated by changing the testing
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environment (Zeidner, 2007). Worry has been consistently shown to have a stronger
negative influence on test performance than emotionality in all age groups and both
sexes, and across diverse cultures (Chung et al., 2005).
Test anxiety may also afflict children, with children as young as 7 years appearing to experience stress as a result of formal testing (Connor, 2003). Increasing
standardised testing will likely also lead to an increase in test anxiety among school
children in compulsory education (Wren & Benson, 2004). Even though the extent
and influence is less clear compared to elderly individuals, it is neither uncommon
nor necessarily harmless. Except for playing a major role in academic underachievement, it is also related to a lack of school-motivation, poor academic self-concepts,
constraint career advancement, bad personality development and weaker health
(Stöber & Pekrun, 2004). Several researchers believe the manifestation of test anxiety
in children includes cognitions, somatic symptoms and test-irrelevant behaviours (cf.
Wren & Benson, 2004). Compared to adults, Wigfield and Eccles (1989) suggest that
children’s anxiety during experiences of failure is initially dominated by emotionalaffective responses but subsequently becomes characterised more by cognitive or
worry concern over performing poorly. Wren and Benson (2004), who have developed
the instrument used in the present study, chose to combine worry cognitions and test
irrelevant thoughts. They further hypothesised that autonomic reactions are more
consistent with children’s responses than emotional ones, and therefore included
them as a component in their model of text anxiety in children. A third behavioural
component, off-task behaviour (e.g. nervous habits, distracting behaviours), was also
included to better mirror the symptoms of text anxiety in children.
Test anxiety is a growing problem, occurring in different geographic and cultural settings (Bodas et al., 2008). Pupils of all achievement levels suffer and no age
group is immune (Legrand et al., 1999). However, some differences between groups
relating to gender, background and age have been observed (Richmond & Rodrigor,
1988). Numerous studies have found that, regardless of cross-cultural setting and
age, females tend to report higher levels of test anxiety than males (e.g. Chapell et
al., 2005; Eum & Rice, 2010). The worldwide occurrence of this phenomenon may
reflect existing socialisation practices that encourage women to express feelings that
men are expected to suppress or keep in private (McDonald, 2001); alternatively, it
may be a consequence of the view that school work and scholastic performance are
less highly valued by males and that high scholastic performance is somehow not
masculine (Skelton, 2001). Another possible explanation for these gender differences
is that the methods used to assess test anxiety might be less sensitive for males than
for females (Zeidner, 1998).
Even though test anxiety levels in general do not differ greatly between nations,
some studies report that different backgrounds may have an influence. One hypothesis
on parental attitudes has been proposed to explain such cross-cultural differences in
reported test anxiety. In some nations, parents put excessive pressure on their children
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to succeed (Bodas & Ollendick, 2005). But it is also generally likely that high test
anxiety among children and students reflects a state of dependence on the parent’s
opinions and expectations. The child is afraid to disappoint their parents, which may
hamper their concentration and ability to perform during exams (Peleg-Popko et al.,
2003). Parents who belong to a minority group may put additional pressure on their
children to perform well in order to improve their social status. Minority groups must
also study a broader curriculum since they have to learn more languages, which may
intensify their school worries or levels of anxiety (Peleg, 2009).
Finally, elderly students compared to younger pupils are found in the majority of
studies to report higher levels of test anxiety (e.g. Zeidner, 1998; Lowe & Lee, 2008).

Research Design
Participants and Setting
A total of 172 pupils, 103 girls (69 of whom were Finnish and 34 of whom were
Swedish) and 69 boys (40 Finnish and 29 Swedish), participated in this study. The
children came from six different schools, two of which were Swedish (of which one
school conducted teaching in Swedish and one school teaching in Finnish) and four
of which were Finnish (of which two schools conducted teaching in Swedish and two
schools teaching in Finnish); in total, individuals from eleven grade-three classes,
as defined in the Swedish and Finnish education systems were studied; four were
Swedish and seven Finnish. The participants were between nine and ten years of
age. Finland is officially bilingual (Finnish and Swedish), while in Sweden Finnish
is an official minority language; notably, it is the language used in teaching in one of
the Swedish schools studied. Both language groups in the respective countries were
thus included in the study. We decided to treat the Swedish- and Finnish-speaking
pupils as a single group in both countries because there were no differences between
the language groups (t(100) = .70, p = .49 and t(58) = 1.11, p = .27) in the CTAS and
because our study was focused on cross-national differences. Convenience samples
were collected in both countries. Of the original sample of 188 children, 172 consented
to participate, and their parents’ informed consent was obtained. Data collection was
conducted in such a way that it did not violate the ethical guidelines formulated by
the Swedish Research Council (2006) and the Finnish National Advisory Board on
Research Ethics (2002) regarding information, consent for participation, scientific
use and confidentiality. Parents were asked about their highest level of education (i.e.
compulsory school, vocational training, upper-secondary school or higher education).
There were some differences in parental educational background between the schools,
F(5, 138) = 11.72, p < .01, . Pairwise comparisons of means revealed that one of the
schools in Sweden had a significantly lower parental educational background than
two of the Finnish schools (p < .05). However, parental educational background and
the CTAS total score were unrelated, r(135) = -.11, p = .21.
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Procedure
The CTAS was administrated over a period of one month during ordinary school time.
The administration was not immediately after or before the children had a test but
during regular teaching in all classes. The children sat quietly and filled in the assessment in the classroom and were able to ask the researcher or the class teacher when
uncertain about a question. One hour was set aside for information on how to fill in
the CTAS (i.e. to choose the response alternative that best agreed with their opinion)
and for answering it. Conditions and instructions were the same for all participants.
The researchers were responsible for scoring the CTAS.

Instruments
Test Anxiety. The CTAS (the Children’s Test Anxiety Scale: Wren & Benson, 2004)
is a refined and modernised 30-item version of the most widely used measure of this
construct, the 30-item TASC (the Test Anxiety Scale for Children: Sarason et al., 1969).
The scale was purposefully developed for measuring the construct of test anxiety in
children. Based upon earlier and previous research, Wren and Benson (2004) believe
test anxiety in children to be a situation-specific trait including cognitions, somatic
symptoms, and test-irrelevant behaviours. The CTAS assesses an individual’s level of
apprehension or anxiety about testing on a 1-4 Likert scale, asking for participants’
response about how anxious they would feel in response to various settings and experiences; it is a self-reported pen-and-paper instrument for measuring test anxiety
in children. Since its target group is very young children, it fills a need that is unmet
by other methods for assessing test anxiety (Cizek & Burg, 2006). The CTAS is one
of several widely used test anxiety inventories that have satisfactory reliability coefficients and high practicality in naturalistic field settings (Zeidner, 2007). Wren
and Benson (2004) report good internal consistency for the original sample (α=.92)
and their cross-validation sample (α=.92). An individual’s overall score is equal to
the sum of their responses to each item of the instrument; respondents are asked
to respond to a series of questions with four response options: 1 = almost never; 2
= some of the time; 3 = most of the time; and 4 = almost always. The test has three
dimensions: thoughts, with 13 items, (e.g. “While I am taking tests, I worry about
failing”); autonomic reactions, with 9 items, (e.g. “While I am taking tests, my belly
feels funny”); and off-task behaviours, with 8 items, (e.g. “While I am taking tests,
I check the time”).
Item data from the 172 respondents were used to validate the factor structure of
the responses. A series of explorative factor analyses using Maximum Likelihood
with an oblique rotation were conducted to verify the factor structure of the CTAS
in the current sample. We were interested to see if our data would support the proposed factor structure of Wren and Benson (2004) or the two-factor structure of
test-anxiety commonly found in the literature. Analyses with all 30 items favoured
the three-factor solution over the two-factor solution, Δχ2(28) = 164.687, p < .001.
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After this, the data were screened to identify poorly working items. Items that showed
a non-normal distribution and had weak factor loadings in the factor analyses were
excluded from further analyses. This resulted in a revised measure of 19 items. Again,
the three-factor solution provided a better fit, Δχ2(17)= 79.889, p < .001. The model
fit of all explorative factor analyses can be found in Table 1 and the factor loadings of
the three factor models can be found in Appendix A. The internal consistency of the
responses was assessed by calculating Cronbach’s alpha value, which was 0.86 for
the revised test (19 items).

Table 1 1.
Table
Goodness-of-fit indexes for the Exploratory Factor Analyses on the CTAS
Goodness-of-fit
indexes for the Exploratory Factor Analyses on the CTAS
χ²

df

CFI

TLI

RMSEA

2-factor model (30 items)

Model

767.654*

376

.77

.73

.078

3-factor model (30 items)

602.967*

348

.85

.81

.065

2-factor model (19 items)

271.659*

134

.88

.85

.077

3-factor model (19 items)

191.770*

117

.93

.90

.061

Δχ²

Δdf

Δp

164.687

28

<.001

79.889

17

<.001

Note: * = p<.001

Statistical analysis
The main analysis was conducted using version 6.1 of the Mplus software package
(Muthén & Muthén, 1998-2011). We utilised explorative structural equation modelling (ESEM) in our analyses. The ESEM approach differs from the typical confirmatory factor analysis approach in that all factor loadings are estimated, subject to
constraints so that the model can be identified (Asparouhov & Muthén, 2009; Marsh
et al., 2010). This approach was chosen because the preliminary explorative factor
analyses revealed that many indicators had cross-loadings to secondary factors, which
could lead to biased results when using traditional CFA that relies on the assumption that each indicator loads on only one factor. The comparative fit index (CFI),
the Tucker-Lewis index (TLI), and the root mean square error of approximation
(RMSEA) were used to assess the model fit. For both the TLI and CFI, values greater
than .90 and .95, respectively, typically reflect an acceptable and excellent fit to the
data. For the RMSEA, values less than .05 and .08 reflect a close fit and a reasonable
fit to the data, respectively (Marsh et al., 2004). To ensure that pupils with a different
school language within the two countries did not differ in test-anxiety, t-tests were
performed. To investigate differences in pupils’ parental educational level between
schools a one-way ANOVA was conducted.
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Results
In accordance with the aim of the study, an ESEM with covariates (MIMIC) modelling
approach was used to study measurement invariance and population heterogeneity.
The MIMIC approach was chosen instead of a multigroup ESEM because MIMIC
models have smaller sample size requirements and therefore suited our data better.
We started the modelling by specifying an ESEM model for the test anxiety construct
with three factors; thoughts, autonomic reactions, and off-task behaviour. The factors
were allowed to correlate. The model fit was acceptable, χ²(117, N=172) = 191.770, p
< .001, CFI = .93, TLI = .90, RMSEA = .06, and clearly better than those obtained by
Wren and Benson (2004) in their validation study of the CTAS, χ²(402, N=261) = 853,
p < .001, TLI = .81, RMSEA = .07. According to our research questions, gender and
nationality were then incorporated into the model as covariates. The direct effects of
the covariates on individual items were initially constrained to zero, and this model
was then used as a baseline model for further analyses (Figure 1).
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Modification indices for the baseline model were examined to identify possible differential item functioning in the CTAS. The model fit (χ²(149, N=172) = 272.310, p
< .001, CFI = .90, TLI = .86, RMSEA = .07) and the modification indices suggested
that there were improvements to be made. An examination of the modification indices
revealed large values for item 3 on gender, and for item 24 and item 29 on nationality. We continued the analyses by adding direct effects from gender to item 3, and
from nation to items 24 and 29 which resulted in an improved model fit, χ²(146,
N=172) = 230.968, p < .001, CFI = .93, TLI = .90, RMSEA = .06, Δχ2(3) = 41.342, p
< .001. The regression path from gender to item 3 was significant (Figure 2) and the
interpretation for the direct effect is that for a given off-task behaviours factor value,
girls tend to look more around the room in a test situation. The direct effect from
nationality to item 24 was also significant and should be interpreted that for a given
thoughts factor value, Swedish children are more worried about what will happen if
they fail the test. The direct effect from nationality to item 29 was also significant.
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The interpretation of the regression path is that, for a given thoughts factor value,
Finnish children are more worried about what their parents would say if they fail
in the test. The modification indices further indicated that three items with similar
content should have correlated residuals. Adding these correlations improved the
model substantially, χ²(144, N=172) = 209.528, p < .001, CFI = .95, TLI = .92, RMSEA = .05, Δχ2(2) = 21.440, p < .001. In conclusion, despite the minor bias detected
in three items, the necessary condition for meaningful group comparison – partial
measurement invariance – was clearly achieved.
The direct effect of nationality on the latent factors showed no significant differences between the Finnish and Swedish children in the three domains of test anxiety.
The direct effects of gender on the latent factors showed a significant mean difference
between boys and girls in the latent variable autonomic reactions (Figure 2). The girls
reported stronger autonomic reactions than the boys. No gender differences were
identified in the thoughts and off-task behaviours factors. The parameter estimates
are summarised in Table 2, and an illustration of the final model is given in Figure 2.

Discussion and Conclusion
This cross-national study was conducted to determine whether the dimensionality
of the CTAS was valid for groups of pupils in Sweden and Finland, if there were any
differences in test anxiety between Swedish and Finnish pupils, and whether these
differences are ‘real’ differences or a result of differential item functioning.
The present study lends support to the three-factor model of test anxiety proposed
by Wren and Benson (2004). However, the original scale had to be heavily modified
to achieve good construct validity. This was expected because the model fit indices
from the original study indicated that improvements should be made to the CTAS. The
questions that were discarded did not differentiate pupils well enough, as reflected
in the skewed distributions in these items. Many indicators had cross-loadings to
secondary factors, which could lead to biased results when using traditional CFA that
relies on the assumption that each indicator loads on only one factor. We therefore
utilised exploratory structural equation modelling that counteracts this problem. The
resulting model had a good model fit, which shows that the theoretical three-factor
model describes the data well. Partial measurement invariance across nationality
and gender was clearly achieved, which means that the CTAS accurately measures
the latent constructs of thoughts, autonomic reactions and off-task behaviours in
both Finnish and Swedish boys and girls. The only item to function differently between the boys and girls was “I look around the room”; girls reported higher values
on this individual item on the same latent level of off-task behaviours as boys. This
might be due to girls’ tendency to seek support from their peers. Peers’ support may
partly buffer them from emotional distress such as worrying and rumination (Rose &
Rudolph, 2006) and help them to cope with stressful situations (Day & Livingstone,
2003). Girls, more than boys of the same age, seem more concerned for others and
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relate their own feelings more to those of others (cf. Wehrens et al., 2010). In general,
social support may aid our sense of control and dampen arousal (Fuhrer & Stanseld,
2002); but girls seem to have a greater need than boys for the teacher’s acknowledgement and harbouring of feelings (Nie & Lau, 2009) and support of most types from
classmates (Demary & Malecki, 2002).
The responses to two items relating to worries about the test going badly indicated
the existence of differences between the two nations. Assuming that the “thoughts”
latent construct is the same in both nations, Swedish pupils experienced more worry
Table	
  2	
  
Table 2.
Parameter estimates for the final model	
  
Parameter estimates for the final model
Standardised loadings
T

AR

OTB

Intercept

Residual
variance

RSquared

M

SD

2

-.04

.64

.03

1.31

.62

.38

1.79

.99

3

-.01

.04

.63

1.36

.56

.45

2.01

.89

4

.09

.64

.04

1.45

.52

.48

1.90

.98

5

.77

.01

.05

2.02

.39

.61

1.87

1.01

6

.45

.03

.01

2.16

.78

.22

1.88

.89

7

.14

-.02

.50

2.16

.72

.29

1.45

.75

9

.53

.48

-.14

1.52

.20

.80

1.86

1.00

11

.40

.52

.01

1.74

.32

.68

2.01

.97

12

.04

.10

.42

2.28

.80

.20

2.35

1.07

13

.20

.39

.04

1.71

.71

.29

2.19

1.12

15

.23

.24

-.05

2.12

.83

.17

2.33

1.02

18

-.05

.05

.57

2.18

.68

.32

1.65

.82

19

.93

-.22

.02

2.16

.33

.67

1.62

.89

20

-.01

.40

.01

1.65

.84

.16

1.62

.82

21

.41

.36

-.02

1.77

.52

.48

1.93

.97

22

.09

-.07

.42

2.20

.81

.19

2.06

1.04

24

.67

.17

.01

1.30

.39

.61

1.73

.92

27

.78

-.01

-.04

2.04

.41

.59

1.59

.83

29

.57

.08

-.07

2.32

.56

.44

1.70

.94

Item
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about what would happen if they failed a test, whereas Finnish pupils worried more
about what their parents would say if they failed. Swedish pupils in general have few
tests in compulsory education (e.g. OECD, 2005), and this was also the case with the
present sample. National testing has only been recently introduced for grade 3 pupils
in Sweden, and so the Swedish group may have been uncertain as to the meaning and
consequents of their performance at the national tests (cf. Tholin, 2003). In terms
of the influence of the parents, the Finnish parental corps and general culture is very
positive towards education. Parents generally support the teachers’ work and play a
natural role in the school system (Uljens, 2004; Sahlberg, 2007; Kupianen et al., 2009;
Chung, 2010).This high degree of engagement could possibly cause some Finnish
pupils to experience excessive pressure, which might negatively affect test-anxious
pupils (cf. Peleg-Popko et al., 2003). An overview of school linked experiences in
Finland and Sweden suggests that Finnish pupils possible differ from their Swedish
counterparts in a number of ‘like of school’ aspects relating to well-being, interest,
satisfaction, fun etc., with the Swedes having more positive school experiences than
the Finns (Hämäläinen, 2006; Health Behaviour in School-aged Children – HBSC,
2008; Kupiainen et al., 2009; Chung, 2010; Statistiska Central Byrån – SCB, 2010).
However, the picture is not unequivocal (United Nations Children’s Fund – Unicef,
2007), and should be interpreted with care.
In our study, being socialised in different testing systems seems not to affect levels
of test anxiety. One explanation for this is that the sample is relatively young and has
not yet acquired the learning of test anxiety (cf. Lowe & Lee, 2008; Mertler, 2009). On
the other hand, since test anxiety is a learnt symptom and Finland conducts informal
tests on a regular basis in teaching from a young age, the Finnish pupils possibly could
have reported higher levels of test anxiety but the introduction of national tests in
Swedish primary school might have compensated for that. Increased frequency and
importance of testing are argued to result in greater test anxiety in children (Putwain,
2008). Another explanation is that the Finnish pupils might have become accustomed
to tests, developing a resistance to anxiety (Bodas et al., 2008). In the same vein, this
was the first time the Swedish sample had been exposed to testing. Increased and
lasting exposure to standardised testing is argued to increase the levels of test anxiety
(Casbarro, 2005). The National Board of Education in Sweden specifically also emphasised that the new national examinations for grade 3 should minimise the stress
associated with the testing and that the examinations should be integrated naturally
into teaching, avoiding over-preparation and focusing on effort and attainment to
help pupils become more confident in their own performance (cf. Connor, 2003). In
sum, test anxiety is likely not an extended problem in either classroom.
Girls exhibited higher levels of test anxiety as judged by autonomic reactions but no
gender differences were identified in terms of thoughts and off-task behaviours. This
was surprising because preliminary analyses with manifest variables indicated relatively
large differences in the thoughts subtest, suggesting that girls would experience higher
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levels of test anxiety in this domain. These results show the importance of testing for
measurement invariance and using latent constructs that are free of measurement
error when making group comparisons. It is possible that the results of other studies, in which females were overrepresented in age groups reporting higher scores on
various test anxiety scales, may have been misinterpreted. In younger age groups,
however, emotions have been claimed to be the dominant experience of test anxiety
rather than worrisome thoughts (Wigfield & Eccles, 1989). Along the same lines, girls
tend to express their emotions in different situations to a higher extent compared
to boys (cf. Leppänen & Hietanen, 2001; Gurian & Stevens, 2010). In summary, this
might explain the differences in gender and autonomic reactions in present study.
Our study has four methodological limitations. Firstly, the samples are not representative for the respective countries and so these results cannot be uncritically
generalised to the whole populations of Sweden or Finland. Although the present
study needs to be replicated on a larger, representative sample, it does not demonstrate any differences in reported test anxiety among Finnish and Swedish pupils,
or among girls and boys, except in the subscale autonomic reactions where girls reported stronger values than boys. Secondly, the structural validity of the CTAS was
not that high in the original validation study (low model fit indices) and this was also
the case in the present investigation when we did preliminary analyses with the data.
Therefore, we undertook a thorough data screening and consequently discarded 11
items to obtain a better measure of test anxiety in children. The revised 19 item test
met the criteria of acceptable fit and was therefore used in our main analyses. Some
items had very strong secondary loadings, which could indicate poor wording of the
items. Therefore, in future studies these items might need to be rewritten in order to
better capture the constructs to be measured. Thirdly, our sample size did not allow
us to conduct a multigroup analysis, which in some respects is superior to MIMIC
modelling; specifically, it can be used test for all aspects of measurement invariance
as opposed to only two in MIMIC models. Fourthly, one of the schools had a lower
parental educational background than two other schools. However, parental educational background and the CTAS total score were unrelated and, in general, it is also
unclear how socio-economic background contributes to different levels of reported
test anxiety (cf. Putwain, 2007).
Notwithstanding these reservations, our results show that the CTAS instrument
(revised version) seems to be a valid test anxiety scale for groups of Swedish and
Finnish children and that there seem to be no differences between the levels reported
in the two nations. The validity of the revised scale should, however, be examined in
future studies, preferably with a more representative sample. The only subtopics for
which girls scored more highly than boys were those pertaining to autonomic reactions.
Even though the levels of test anxiety in the present study are low, an implication
of this study for primary education in both countries is that educators could benefit
from knowledge of the likely anticipated effects of test anxiety and its different sub-
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components. This might prepare them and help them to deal more adequately with
pupils’ facets of test anxiety. Test anxiety is believed to reach higher levels among
elderly students (e.g. McDonald, 2001; Lowe & Lee, 2008) and pupils become ‘habitualised’ to tests (Pekrun et al., 2007), and educators need to take this into account.
Our results also hold some implications for future studies. Relatively large mean
differences were observed between the Scandinavian groups examined in this work
and the American children studied by Wren and Bensons (2004). These unexpected
results indicate a need for cross-cultural studies with the CTAS to determine whether
they reflect real differences or are artefactual, perhaps as a result of differential item
functioning. It would also be interesting to extend these studies to countries with a
very different cultural background, and to follow pupils through compulsory education to see how stable this phenomenon is over time and evaluate the longitudinal
measurement invariance of the CTAS. Considering test anxiety to be a learnt experience and as likely being influenced by several factors during development, the present study has shown that, for the age of 9–10 years and for girls and boys situated
in two different educational settings, the reported test anxiety is the same. However,
to understand developmental changes in anxiety more studies, especially follow-up
ones, are recommended.
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Appendix A. Factor loadings for the exploratory factor
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1. I wonder if I will pass.
2. My heart beats fast.
3. I look around the room.
4. I feel nervous.
5. I think I am going to get a bad grade.
6. It is hard for me to remember the
answers.
7. I play with my pencil.
8. My face feels hot.
9. I worry about failing.
10. My belly feels funny.
11. I worry about doing something
wrong.
12. I check the time.
13. I think about what my grade will be.
14. I find it hard to sit still.
15. I wonder if my answers are right.
16. I think that I should have studied
more.
17. My head hurts.
18. I look at other people.
19. I think most of my answers are
wrong.
20. I feel warm.
21. I worry about how hard the test is.
22. I try to finish up fast.
23. My hand shakes.
24. I think about what will happen if I
fail.
25. I have to go to the bathroom.
26. I tap my feet.
27. I think about how poorly I am doing.
28. I feel scared.
29. I worry about what my parents will
say.
30. I stare.
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Off-task
behaviour

.32
.42
.16
.55
.77
.49

.19
.61
-.01
.49
.17
.17

-.16
-.03
.38
.01
.21
.15

.20
.25
.83
.46
.76

-.09
.52
.52
.60
.47

.51
.21
-.04
.14
.02

.18
.49
.22
.38
.37

.01
.39
.30
.12
.07

.39
.04
.42
-.02
.21

.27
.07
.76

.30
-.04
.03

.24
.47
.27

.27
.67
.09
.41
.76

.59
.43
-.03
.47
.36

.13
.07
.44
.14
.23

.09
.20
.76
.49
.63

.04
.21
.23
.47
.23

.24
.30
.17
.05
.13

.40

-.05

.49

635

Mikaela Nyroos, Johan Korhonen, Karin Linnanmäki & Camilla Svens-Liavåg

Appendix A. Factor loadings for the exploratory factor
analyses with a 3-factor structure

Items (19 items)

	
  

2. My heart beats fast.
3. I look around the room.
4. I feel nervous.
5. I think I am going to get a bad grade.
6. It is hard for me to remember the
answers.
7. I play with my pencil.
9. I worry about failing.
11. I worry about doing something
wrong.
12. I check the time.
13. I think about what my grade will be.
15. I wonder if my answers are right.
18. I look at other people.
19. I think most of my answers are
wrong.
20. I feel warm.
21. I worry about how hard the test is.
22. I try to finish up fast.
24. I think about what will happen if I
fail.
27. I think about how poorly I am doing.
29. I worry about what my parents will
say.
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Thoughts

Autonomic
Reactions

Off-Task
Behaviours

.36
.15
.47
.78
.47

.62
.14
.69
.47
.31

.01
.54
.05
.13
.05

.21
.79
.72

.07
.79
.76

.51
-.09
.04

.16
.45
.35
.06
.81

.13
.52
.34
.02
.33

.45
.06
.05
.60
.12

.24
.63
.11
.74

.41
.61
.01
.57

-.02
.03
.39
.10

.76
.62

.47
.43

.04
.02

