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ABSTRACT

Education reforms that entail increased emphasis on high-stakes
testing, assessment and grading have spread across education
systems in recent decades. Critics have argued that these policies
could have consequences for stress, identity, self-esteem and the
overall health of pupils. However, these potentially negative con-
sequences have rarely been investigated in a systematic and rigor-
ous way. In this study we use a major education reform in Sweden,
which introduced grades and increased the use of testing for pupils
in the 6th and 7th school year (aged 12 to 13 years), to study the
consequences of grading and assessment for health outcomes.
Using data from the Health Behaviours of School-Aged Children
Survey, we find that the reform increased school-related stress and
reduced the academic self-esteem of pupils in the 7th school year.
This, in turn, had an indirect effect on psychosomatic symptoms
and life satisfaction for these pupils. Moreover, the negative effects
of the reform were generally stronger for girls, thereby widening
the already troubling gender differences in health. We conclude
that accountability reforms aimed at increased use of testing,
assessment and grading can potentially have negative side effects
on pupils’ health.
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Introduction

A global trend towards accountability and assessment in education has characterized
education reform across the world in recent decades, leading to increased politicization
of education policy (Lingard, Martino, and Rezai-Rashti 2013; Figlio and Loeb 2011).
Accountability reforms have entailed a stronger focus on the measurement and quanti-
fication of performance through, for example, grading, high-stakes testing or other forms
of summative assessment. While the stated aim of accountability reforms has been to
raise standards, critics argue that the reforms reproduce social inequalities and are driven
by an ideological agenda, with little regard for the health and wellbeing of pupils
(Au 2008).
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The vast majority of quantitative evaluations of accountability reforms have looked at
the consequences for academic outcomes, such as test results (Figlio and Loeb 2011).
However, accountability reforms have had unintended side effects on teaching practices,
educational content and the overall school situation of pupils (Banks and Smyth 2015),
and qualitative studies indicate that this, in turn, could have negative health-related
consequences for pupils in the form of, for instance, stress (Reay and William 1999;
Putwain 2009; see also Gustafsson, Allodi Westling, and Alin Åkerman 2010). However,
in their 2015 PISA report, the OECD (2017) claimed that testing frequency was not
related to anxiety among pupils and Whitney and Candelaria (2017) found no consistent
evidence of negative health effects of school accountability laws in the USA.

To date, few large-scale quantitative studies have examined the health-related con-
sequences of accountability policies, such as grading (Figlio and Loeb 2011; Whitney and
Candelaria 2017). Existing evidence is scattered and often circumstantial (West and
Sweeting 2003; Sonmark et al. 2016), while explicit tests of policy impacts are rare.
Against the background of deteriorating psychosomatic health among adolescents,
especially in Northern Europe (Potrebny, Wiium, and Lundegård 2017), as well as
a simultaneous increase in school-related stress in a number of countries (Klinger et al.
2015), calls have been made for more research into the role of education policies for the
health and wellbeing of pupils (Whitney and Candelaria 2017).

In this paper, we use a recent reform of the Swedish grading system that increased the
use of grading, assessment and test-based teaching for pupils in school years 6 and 7
(aged 12–13 years) in order to investigate the importance of systems of assessment for
various health-related outcomes. Qualitative evaluations indicate that many pupils per-
ceived stress when grades were introduced (Löfgren and Löfgren 2016). However, thus
far, the health effects have not been tested empirically in a rigorous way. Large-scale
reforms of grading systems are uncommon, but this Swedish reform provides
a compelling quasi-experiment that allows us to investigate the importance of grading
systems for pupils’ health.

Health is a concept that not only captures the absence of health problems (negative
health outcomes) but also the presence of health assets (positive health outcomes). In this
study we aimed to capture health effects broadly by assessing both positive and negative
health outcomes, in general terms and also specifically related to the school context, as
well as capture the somatic and psychological aspects of health. The specific indicators
used in the study are further described in the data section.

Background

The Swedish school system and grading reform

Sweden has undergone a transformation from a centralist and state-led education system
to a dispersed and marketized system. Public and independently run schools are fully tax
funded, but independent schools are mostly for-profit schools (Rönnberg, Lindgren, and
Lundahl 2019). In this study, we look at pupils in school years 5, 7 and 9 of compulsory
school, when pupils are between 11 and 16 years of age.

Motivated by declining Swedish results in international assessments, especially the
OECD Programme for International Student Assessment (PISA) (cf. Pettersson, Prøitz,
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and Forsberg 2017), the Swedish centre-right government announced a large-scale
education reform in 2009. The centrepiece of the reform was a new national curriculum
aimed at strengthening the focus on performance, assessment and goal attainment (see
below). Central to the reform was also an extension of formal grading from year 8 (age
14 years) to years 6 and 7 (age 12 and 13 years) and a concomitant increased use of testing
to harmonize the grades (Olovsson 2015). The extension of grades was justified by a need
to monitor schools and pupils, increase the demands on schools, and provide more
information to parents regarding their children’s performance in school. Considerations
about health-related consequences were largely absent from the political and legislative
process that preceded the grading reform. The only reference in the preparatory work
was to stress, in which the legislation suggested that early grades could make pupils used
to grading, thereby reducing stress (Ds 2010:15). Thus, the architects behind the reform
used the issue of stress as an argument in favour of earlier grading.

While accountability reforms in many education systems have focused on standar-
dized high-stakes testing (Lingard, Martino, and Rezai-Rashti 2013), the Swedish public
debate has been uniquely focused on grading, largely because teacher-assigned grades are
the primary instrument used to sort pupils into different schools and programmes in
upper secondary school, and subsequently for tertiary education (Lundahl, Hultén, and
Tveit 2017). Until year 9, grades are primarily used to track progress, although many
pupils perceive grades as high-stakes already well in advance of year 9 (Swedish National
Agency for Education 2017; Låftman, Almquist, and Östberg 2013). Formally, grades in
Sweden are primarily high stakes – in the sense that they have important institutionalised
consequences – for pupils, not schools. However, in school systems based on competition
between schools, such as in Sweden, the grade point average of a school is used to attract
pupils to the school, and grades are considered high stakes for teachers as they are used to
hold teachers accountable for the performance of their pupils (Lundahl, Hultén, and
Tveit 2017; Silfver, Sjöberg, and Bagger 2016). Thus, in a Swedish context, grades, in
combination with the extensive use of national standardised tests, can be seen as
a functional equivalent to high-stakes testing, implying an emphasis on summative
assessment, goal attainment, standardization and monitoring. Accordingly, the Swedish
grading reform has been described as intensifying the trend towards an ‘outcome-based
accountability system’ in Swedish schools (Lundahl, Hultén, and Tveit 2017).

The grading reform, implemented in 2012, had two consequences of relevance to this
study. Firstly, formal end-of-year grades were extended to pupils in years 6 and 7 who had
previously only received informal feedback regarding their performance. Secondly,
standardized national tests were moved from year 5 to year 6 as a way of harmonizing
the new grades. The national tests were also greatly expanded, from being limited to the
core subjects (Swedish, English and maths) to including several additional tests in science
and social science.1 Since the national tests in years 6 and 9 were directly tied to the end-of
-year grades, unlike those performed in year 5, they were also given a more ‘high-stakes’
character, or at least were perceived as such by many pupils (Olovsson 2015). In this
study, we look at the first cohort to receive grades and be subject to national tests in year 6,
although one year after they first received their grades in 2012.

The extension of grades and national testing to year 6 must be understood in the
context of the overall direction of the reform agenda, in particular the new curriculum
that was implemented in 2011. As stated, the new curriculum introduced stronger
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elements of accountability and assessment for individual pupils, as well as schools, with
a focus on goal attainment and measurement of performance (Lundahl, Hultén, and
Tveit 2017). The reform thereby intensified the tendency in the Swedish school system to
exhaustively use tests and other assessments of pupils (Lundahl, Hultén, and Tveit 2017).
Tests are used throughout the school year to harmonize the final grades and since the
result of each test can set an upper limit for these grades, the design of the systemmakes it
easy for pupils to fail. Moreover, pupils must achieve at least a ‘Pass’-grade in the core
subjects in order to be eligible for upper secondary school, which increases school failure
rates and probably contributes to higher levels of stress (Gustafsson, Allodi Westling, and
Alin Åkerman 2010; Giota and Gustafsson 2017). Thus, unlike test-based systems,
school-related pressure in the Swedish system is not concentrated on specific test periods
but is continuous throughout the school year, thereby increasing the risk of chronic stress
(cf. Hallsten, Josephson, and Torgén 2005; Wheaton et al. 2013).

This performative pressure, which is built into the system as a whole, is experienced by
all pupils who receive grades, including pupils in years 8 and 9. The study design rests on
the fact that the extension of grades and associated tests to year 6 thereby also extends the
performative pressure on pupils who had previously not experienced such pressure, or
had experienced it less intensely. While tests were used in years 6 and 7 before the reform,
they were not as frequent and were presumably not perceived as high stakes.

The grading reform has been the focus for two qualitative studies. Löfgren and
Löfgren (2016) interviewed pupils in year 6, who provided mixed responses, with some
experiencing higher levels of motivation and others greater stress when receiving grades.
A common theme appears to have been a greater tendency to compare the grades with
peers, which could add to the performative pressure in school. Based on an ethnographic
study of pupils in year 6, Olovsson (2015) found that many pupils perceived greater
performance pressure in relation to the new grades and national tests, but simultaneously
showed more discipline and motivation in their schoolwork.

Previous research and theoretical framework

As stated, little empirical research has been conducted in evaluating the role of grading
practices on pupils’ health. However, there are both empirical and theoretical reasons to
expect that increased use of grading, and assessment in general, can be of importance to
health. Particularly relevant in this regard is research on high-stakes testing and test
anxiety. Whitney and Candelaria (2017) used differences across US states in the imple-
mentation of high-stakes testing related to school accountability laws (e.g. No Child Left
Behind), but only found evidence of moderate effects on anxiety, and no evidence of
effects on sadness.

Other studies have investigated health-related outcomes in relation to specific high-
stakes tests or assessments instead of large-scale reforms. West and Sweeting (2003)
found that pupils in Scotland perceived more psychosomatic symptoms in proximity to
national exams, while Wang (2016), in a study of high-stakes testing in Korea, found
similar results but with suicidal ideation as the focal outcome.

Several qualitative and quantitative studies have also shown that (high-stakes) testing
is related to feelings of anxiety and stress (von der Embse, Barterian, and Segool 2013;
Putwain 2009; Ryan and Ryan 2005; Segool et al. 2013; Banks and Smyth 2015; Silfver,
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Sjöberg, and Bagger 2016), as well as to higher cortisol levels, a strong indication of stress
(Heissel et al. 2018). Moreover, stress in school is related to health (Sonmark et al. 2016)
and Swedish adolescents report that pressure at school is more stressful than pressure at
home (Schraml et al. 2011).

In relation to the literature on test anxiety and/or high-stakes testing, it is important to
distinguish between tests (or other form of assessments or grades) that are high stakes for
pupils, and tests that are high stakes for schools (Banks and Smyth 2015; Whitney and
Candelaria 2017). Health-related effects are likely to be stronger when tests or grades
have consequences for pupils, like in Sweden, where they are important for progress
through the education system.

Theoretically, grading and assessment, through processes of social comparison and
social relations, can be expected to be related to self-esteem and self-worth (Ball 2003;
Schraml et al. 2011). In the words of Elstad (2010), school is a powerful social institution,
and through this institution, society signals to pupils that educational performance is
important for social status and esteem. Most forms of assessment in school, particularly
formal grading, imply that pupils are categorized and differentiated according to their
performance, and are explicitly or implicitly ranked relative to each other (Låftman,
Almquist, and Östberg 2013). Thus, the practice of grading sends clear signals to pupils of
their place in an officially sanctioned hierarchy, and poor grades can be perceived as
a stigma with implications for both identity and self-esteem (Wang 2016; Gustafsson,
Allodi Westling, and Alin Åkerman 2010; Putwain 2009; Reay and William 1999).
Overall, grading and assessment tend to generate an ‘ethics of competition and perfor-
mance’ (Ball 2003: 218), in which caring relationships between pupils and teachers are
displaced by valuations of pupils in relation to their performance (Ryan and Ryan 2005;
Silfver, Sjöberg, and Bagger 2016). This, in turn, intensifies the tendency of constructing
one’s self-worth based on external validation, with potentially negative consequences for
health (Schraml et al. 2011; Ommundsen, Haugen, and Lund 2005; Ryan and Ryan 2005;
Hallsten, Josephson, and Torgén 2005). Assessment, moreover, signals to pupils that how
they do in school is decisive for their future prospects in society, and grades can be
interpreted by pupils as a sign of whether they will succeed or not when they grow up
(Elstad 2010; Låftman, Almquist, and Östberg 2013; Banks and Smyth 2015).

It is not surprising, then, that pupils frequently rank grades and other forms of
assessment as one of the most significant stressors in the school environment
(Låftman, Almquist, and Östberg 2013; Östberg et al. 2015). Formal grades play
a particularly prominent role in this regard. While pupils probably also have a sense of
their performance relative to their peers in the absence of grades, the saliency of grades
makes performance more explicit, to individual pupils themselves, as well as to their
peers (Marsh et al. 2007). Accordingly, research shows that formal grades, compared to
tests of cognitive ability, are much more strongly correlated with academic self-concept
and self-esteem (Vogl, Schmidt, and Preckel 2018). One interpretation of this is that by
making the relative performance of pupils more explicit, grades intensify processes of
social comparison and competition (Marsh et al. 2007; see also Wang 2016; Ball 2003;
Lundahl, Hultén, and Tveit 2017). Grades, compared to informal or formative assess-
ments, introduce more opportunities for pupils to formally fail, which can negatively
affect their self-esteem (Schraml et al. 2011; Giota and Gustafsson 2017; Ryan and Ryan
2005).
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There are, moreover, reasons to expect that these effects are stronger for girls than for
boys. Firstly, girls tend to place a higher value on, and experience more pressure from,
schoolwork, and girls’ health is more sensitive to school-related stress (West and
Sweeting 2003; Sonmark et al. 2016). Secondly, performance-based self-esteem, amplified
by external evaluations, is more common among girls (Hallsten, Josephson, and Torgén
2005; Schraml et al. 2011; Låftman, Almquist, and Östberg 2013). We can therefore
expect that an increased and more salient assessment of school performance is perceived
as being more stressful for girls.

Based on these considerations, we can formulate five hypotheses in relation to the
2011/2012 Swedish grading reform, which introduced formal grades in years 6 and 7.

H1. School-related stress and low academic self-esteem increased for pupils after grading
was introduced.

H2. The effect of grading on school-related stress and academic self-esteem was stronger
for girls than for boys.

H3: Psychosomatic symptoms increased and life satisfaction decreased for pupils after
grading was introduced.

H4: The effect of grading on psychosomatic symptoms and life satisfaction was stronger
for girls than for boys.

H5: The effect of grading on psychosomatic symptoms and life satisfaction can partially
be accounted for by school-related stress and low academic self-esteem.

Data and methods

Data

We use individual-level survey data from the Swedish part of the international Health
Behaviours of School-aged Children (HBSC) survey. HBSC is a school-based survey that
has been conducted every four years since the 1980s, with a focus on the health and
health-related behaviours of children and adolescents aged 11 to 15 years. Swedish data
were collected by Statistics Sweden on behalf of the Public Health Agency of Sweden,
a government body responsible for monitoring and promoting public health in Sweden.
Data were collected in 2009/2010 and 2013/2014 (henceforth 2010 and 2014, respec-
tively), using a two-stage cluster design in which a random sample of Swedish schools
were drawn at stage one, and then one school class per school year was drawn at random
from that school. All pupils in the school class were invited to answer the survey
anonymously in the classroom under the supervision of a teacher. The head teachers of
each school informed parents about the survey and stated that participation was volun-
tary. The final sample size was around 7,000 pupils per survey. Response rates at the
individual level (the number of schools that declined to participate is not reported) were
88% in 2010 and 69% in 2014, with no systematic differences in trends in response rates
between school years (Public Health Agency of Sweden 2014).
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The essential advantages of the data, given the aim of this study, are, firstly, that
identical questions were asked in both 2010 (before the grading reform) and in 2014
(after the grading reform) and secondly, that these identical questions were asked to
pupils in years 5, 7 and 9, respectively. These two features of the data enabled us to
employ a differences-in-differences design (see below).

Dependent variables

Hypothesis 1 and 2 refer to school-related stress and low academic self-esteem, respec-
tively. Stress can be conceptualized as a reaction to demands that are perceived as being
difficult to manage (Wheaton et al. 2013). Consequently, school-related stress concerns
perceived stress directly associated with demands in school. Stress reactions can be
assessed using biometric measures, such as cortisol levels, or through self-reported
feelings of stress and anxiety, which are in focus in this study. School-related stress was
measured using the question: ‘Do you feel stressed by your schoolwork?’, with possible
answers ranging from 1 ‘Not at all’ to 4 ‘A lot’.

Regarding academic self-esteem, the HBSC measurement is based on the question ‘In
your opinion, what does your class teacher(s) think about your school performance
compared to your classmates?’, with possible answers ranging from (1) ‘Below average’ to
(4) ‘Very good’. The indicator captures the pupils’ perception of their ability relative to

their classmates, which, given that academic self-esteem is based on self-evaluation and is
therefore sensitive to both external assessment and social comparison (Ommundsen,
Haugen, and Lund 2005; Vogl, Schmidt, and Preckel 2018), is important for this study.
However, readers should keep in mind that the focus on the view of the teacher makes the
indicator somewhat different from most indicators used to capture self-esteem (or self-
concept) in empirical research, in which the pupils’ view of their own ability is typically
key (Marsh et al. 2007).

Both school-related stress and academic self-esteem are related to other aspects of
health (Gustafsson, Allodi Westling, and Alin Åkerman 2010), and both indicators have
been previously used in studies of education policy and health outcomes [name deleted to
maintain the integrity of the review process].

Hypotheses 3 and 4 refer to psychosomatic symptoms and life satisfaction, respec-
tively. Subjective complaints that are either psychological (e.g. feeling nervous), or
somatic (e.g. having a headache), or both, have previously been called psychosomatic
symptoms (Potrebny, Wiium, and Lundegård 2017). Accordingly, we use this term to
describe a combination of psychological and somatic symptoms. We measure psycho-
somatic symptoms using the HBSC symptoms checklist (HBSC-SCL) (cf. Sonmark
et al. 2016). Questions were asked about frequency of headaches, stomach aches,
dizziness, backache, sleeping difficulties, feeling low or depressed, being nervous and
being irritable or bad tempered, with possible answers ranging from 0 (‘rarely or never’)
to 4 (‘about every day’). Based on these eight questions, we generated an additive index,
ranging from 0 to 32, with higher values indicating more frequent symptoms and
therefore poorer health. Psychosomatic symptoms reflect negative aspects of health (i.e.
complaints).

It should be noted that the HBSC-SCL index may capture symptoms related to clinical
diagnosis, as well as less serious symptoms. However, in general, these symptoms have
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been associated with functional impairment (van Geelen and Hagquist 2016), and inter-
views with adolescents suggest that the questions generally resonate with the under-
standing of adolescents (Haugland and Wold 2001).

Life satisfaction reflects positive and evaluative aspects of health and wellbeing. The
intention is to capture how each individual balances different aspects of life against each
other in order to make an overall appraisal of their current state. Measures of satisfaction
with life may reflect social desirability and norms, but have also been shown to reliably
predict, for instance, suicide, longevity and other health-related outcomes (Diener,
Inglehart, and Tay 2013). In the current study, life satisfaction was measured using the
Cantril Ladder, which was accompanied by the following text: ‘Here is a picture of
a ladder. Suppose the top of the ladder represents the best possible life for you and the
bottom of the ladder the worst possible life. Where on the ladder do you feel you
personally stand at the present time?’ The range is from 0 to 10, with higher values
representing a higher level of satisfaction. The Cantril Ladder has shown acceptable
reliability and validity in adolescent samples (Levin and Currie 2014).

Independent variables

Our focal independent variables are gender, school year (which, since Swedish classes are
homogenous by age, also serves as a proxy for age) and time. Gender is measured as
a dummy variable for girls, with boys as the reference category. School year distinguishes
between years 5, 7 and 9, with year 7 used as the reference category. Unfortunately, HBSC
contains no data on pupils in years 6 or 8. As an indicator of the grading reform, we use
time or survey year. Specifically, we enter 2014 as a dummy variable, with 2010 as the
reference category. In order to control for compositional differences across the survey
years, we enter indicators of parental non-employment (reported by pupils) and socio-
economic status, respectively. Socioeconomic status is measured using the HBSC family
affluence scale, which measures the consumption level of the household. Additional
information on all variables is provided in Tables S1–S3 in the appendix.

Analytical strategy

A key motivational factor for this study is that the reform can be seen as a policy-induced
quasi-experiment. This is because the introduction of grading only affected certain pupils
(those in school years 6 and 7), while leaving pupils above or below these years
unaffected. These ‘untreated’ pupils (in years 5 and 9) can therefore be used as
a control group. With repeated cross-sectional data and this kind of quasi-
experimental setting, difference-in-differences (DID) estimation techniques are applic-
able. DID techniques use data for the outcome pre and post reform – and the fact that
only part of the population was affected – to estimate the differential effect of the reform
on those affected by it (the ‘treatment group’) compared to those not affected (the
‘control group’) (Imbens and Wooldridge 2009; Whitney and Candelaria 2017).
Specifically, we compare the change over time (pre vs. post reform, or 2010 vs. 2014)
in the respective outcome variables for the treatment group (year 7), with the change over
time in the same outcome variables for the control group (years 5 and 9). We perform the
DID analysis using a regression framework, specifically using a series of multilevel linear
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regression models. Further technical details of the models are provided in Annex B in the
online appendix.

The major benefit of a DID framework compared to a simple pre-post reform
comparison for the affected pupils is that the DID framework makes use of a control
group, thereby using variation over time, as well as variation between treatment and
control groups, thus mimicking an experimental situation. Each age group’s
(school year’s) score on the outcome in 2010 is used as a control, which effectively
accounts for all time-invariant unobserved heterogeneity (i.e. unobserved differences
across the groups that might bias the results). Thus, time trends that are common to all
groups do not cause bias. The school year level variable, in turn, means that we control
for differences between treatment (year 7) and control (years 5 and 9) groups that were
present before the reform, thus capturing all time-invariant differences between the
groups (Imbens and Wooldridge 2009).

One essential assumption required for causal interpretations of the DID estimate is the
parallel trends assumption (Lechner 2011). In this setting, the parallel trends assumption
amounts to the assumption that in the absence of the grading reform, the difference in
the outcomes between the age groups would have remained constant. In other words, the
control groups can serve as a counterfactual for the treatment group. If the differences
between the age groups would also have changed in the absence of the reform, or in other
words, if unobserved heterogeneity is time-varying, the estimates will be biased. The
parallel trends assumptions cannot be formally tested since we do not know what would
have happened in the absence of the reform (hence ‘counterfactual’), although a visual
inspection of the time trends for the respective age groups provides some information
regarding whether or not the assumption is reasonable. The means of the four outcomes
variables (school stress, low academic self-esteem, psychosomatic symptoms and life
satisfaction) from 2002 to 2014 are plotted in Figures S1–S4 in the online appendix. Note
that the lines do not need to be flat, only that there are no systematic and differential
trends between the treatment and control groups. Overall, the average levels of all four
outcome variables appear to have varied somewhat across the surveys, but without a clear
pattern over time and across school year levels. For three of the four outcome measures,
there is a sharp break – an increase (stress and low self-esteem; Figures S1–S2) or decline
(life satisfaction; Figure S4) – for pupils in school year 7, with no equivalently sharp break
or clear trend for other school years. The exception is psychosomatic symptoms: both
years 5 and 7 had an upward trend in symptoms before 2010, while year 9 saw a sharp
increase after 2010 (Figure S3). Thus, we might have reason to view the results for
psychosomatic symptoms with more caution.

Another assumption is that the composition of the treatment and control groups are
not affected by the reform (Lechner 2011). If the sample is representative of each
school year level in Sweden, this is a plausible assumption since grade retention is very
uncommon in Swedish schools. The sample in HBSC is designed to be representative of
the population of Swedish pupils, but this cannot be guaranteed due to selective non-
response. However, we include controls for socioeconomic background and parental
unemployment to control for potential compositional differences between the cohorts.
Overall, the estimates are very similar, whether or not these covariates are included in the
models, increasing our confidence that the results are not biased by compositional
changes across the surveys.
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A third assumption is no spillover effects, that is, that the control groups (pupils in
years 5 and 9) are not affected by the reform (Lechner 2011). In this context, spillover
effects would be present if pupils in year 5 perceived stress due to anticipation of grades
in year 6. To the extent that this is the case, it would lead to a downward bias (i.e.
attenuation) of the estimate of the effect of the grading reform for pupils in year 7.
Another threat is the fact that standardized national tests were moved from year 5 to year
6 as part of the grading reform. If these tests previously affected pupils in year 5
negatively, this would lead to an upward bias of the estimate of the grading reform.

The new curriculum applies to all pupils, but if the effect of the new curriculum
differed between pupils in different school years, this could introduce bias. For example,
grades are more high stakes in year 9 as they are used to sort pupils in upper secondary
school. Thus, if heterogeneous effects are present, the most probable scenario is that
potential effects would be stronger for pupils in year 9 (Banks and Smyth 2015), which
would lead to a downward bias of the estimate of the effect of the grading reform
in year 7.

Results

We begin with a brief summary of the results in order to make the following section
easier to follow. The results presented in Table 1 show that the introduction of grades was
associated with increased school-related stress and reduced academic self-esteem for
pupils in year 7 (in support of hypothesis 1) and that this increase was roughly equal for
girls and boys (contradicting hypothesis 2). The results presented in Table 2 show that
psychosomatic symptoms increased, and life satisfaction decreased, for pupils in year 7
after grading was introduced. However, since a similar deterioration was seen for pupils
in year 9, this might reflect a general time trend and not the policy per se (implying weak
support for hypothesis 3). The change in life satisfaction, but not in psychosomatic
symptoms, was stronger for girls, implying greater gender gaps for pupils in grade 7
(partially supporting hypothesis 4). Changing levels of stress and academic self-esteem, in
turn, accounted for all of the increase in psychosomatic symptoms and around half of the
reduction in life satisfaction (in support of hypothesis 5). For the sake of brevity and in
order to use consistent statistical terminology, the coefficients will be discussed in terms
of ‘effects’. We discuss the grounds for making the causal interpretations of the estimates
in the method and discussion sections.

Models 1a and 1b in Table 1 together test hypothesis 1, stating that school stress and
low academic self-esteem increased after grading was introduced. In model 1a, stress is
regressed on school year, time and their interaction, as well as gender and socioeconomic
background. The focal coefficients are those for time (with 2010 as the reference
category), which show the effect for pupils in year 7 and the interaction terms between
time and school year. School stress in year 7 is significantly (p < 0.001) higher in 2014
compared to 2010, and the interaction terms show that this positive effect is significantly
stronger for pupils in year 7 compared to years 5 and 9. Specifically, the coefficient for
time shows that school stress in year 7 was on average 0.27 scale points higher in 2014,
but only around 0.13 (0.27–0.14 = 0.13) scale points higher in year 5, and 0.08 (0.27–-
0.19 = 0.08) scale points higher in year 9. The increase in school stress in year 7 (0.27 scale
points) is slightly larger than the difference between girls and boys (0.23), not a trivial
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effect, considering the consistent evidence of higher school stress among girls (e.g.
Schraml et al. 2011). Model 1b shows that the results are similar with low academic self-
esteem as the outcome. Pupils in year 7 had on average around 0.17 points lower
academic self-esteem in 2014 compared to 2010, and this change was stronger in year
7 compared to year 5 (where it was 0.08 scale points; 0.17–0.9 = 0.08), and year 9 (where it
was 0.03 scale points; 0.17–0.14 = 0.03). The sizes of the effects can be compared by
expressing them as standard deviations of the outcome variable, so-called standardised
coefficients. These are shown in Table S5 in the appendix. The effect of the reform (the

Table 1. Multilevel linear regression models with school stress and low academic self-esteem as
dependent variables.

Model 1a Model 1b Model 2a Model 2b

Dependent variable
School
stress

Low academic
self-esteem School stress

Low academic
self- esteem

Father employed (ref: not
employed)

−0.03
(−0.08,0.02)

−0.06
(−0.11,-0.02)

−0.03
(−0.08,0.02)

−0.06
(−0.11,-0.02)

Mother employed (ref: not
employed)

−0.02
(−0.06,0.03)

−0.01
(−0.06,0.03)

−0.02
(−0.06,0.02)

−0.01
(−0.05,0.03)

FAS 0.00
(−0.01,0.01)

−0.02
(−0.03,-0.02)

0.00
(−0.01,0.01)

−0.02
(−0.03,-0.02)

Girl (ref: boy) 0.23
(0.20,0.27)

−0.03
(−0.06,0.00)

0.17
(0.10,0.23)

−0.05
(−0.12,0.03)

Time: Year 2014 (ref: 2010) 0.27
(0.21,0.33)

0.17
(0.11,0.22)

0.22
(0.14,0.30)

0.14
(0.06,0.22)

School year (ref = 7):
School year 5 −0.28

(−0.34,-
0.22)

−0.26
(−0.31,-0.20)

−0.19
(−0.27,-0.11)

−0.25
(−0.32,-0.17)

School year 9 0.54
(0.47,0.61)

0.13
(0.08,0.18)

0.40
(0.32,0.49)

0.11
(0.04,0.19)

Interactions

Time x School year 5 −0.14
(−0.22,-

0.06)

−0.09
(−0.16,-0.01)

−0.12
(−0.23,-0.01)

−0.07
(−0.18,0.03)

Time x School year 9 −0.19
(−0.29,-

0.10)

−0.14
(−0.21,-0.06)

−0.19
(−0.30,-0.07)

−0.09
(−0.20,0.02)

Time x Girl 0.09
(−0.01,0.20)

0.06
(−0.05,0.16)

Girl x School year 5 −0.18
(−0.27,-0.09)

−0.02
(−0.12,0.07)

Girl x School year 9 0.26
(0.16,0.37)

0.04
(−0.07,0.15)

Time x Girl x School year 5 −0.05
(−0.18,0.09)

−0.02
(−0.16,0.11)

Time x Girl x School year 9 −0.02
(−0.17,0.13)

−0.08
(−0.23,0.07)

Constant 1.87
(1.79,1.95)

2.46
(2.38,2.53)

1.90
(1.82,1.99)

2.46
(2.38,2.55)

N individuals 13 318 13 230 13 318 13 230
N classes 739 739 739 739
Standard deviation (class level) 0.18 0.12 0.18 0.12
Akaike information criterion 30 987 29 736 30 786 29 742
Log likelihood −15 481 −14 856 −15 376 −14 854
Likelihood-ratio test Model 2a vs. 1a

Chi2 = 211***
Model 2b vs. 1b
Chi2 = 3.76

Individual-level data from HBSC. 95 % confidence intervals in parentheses. Confidence intervals that do not include 0
indicate that estimates are statistically significant at the 5 % level (p < 0.05). ‘ref’ = reference group.
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variable ‘Time’) is slightly stronger with stress (0.31 standard deviations) than with self-
esteem (0.22 standard deviations) as the outcome. In sum, hypothesis 1 receives strong
support.

The rather strong effects on both stress and self-esteem are contrary to the results of
Whitney and Candelaria (2017). One explanation of this is that the NCLB policy in the

Table 2. Multilevel linear regression models with psychosomatic symptoms and life satisfaction
esteem as dependent variables.

Model 1a Model 1b Model 2a Model 2b Model 3a Model 3b

Dependent variable

Psychosomatic

symptoms

Life satis-

faction

Psychosomatic

symptoms Life satisfaction

Psychosomatic

symptoms Life satisfaction

Father employed (ref:

not employed)

−0.50

(−0.86–-0.14)

0.34

(0.23,0.45)

−0.50

(−0.85,-0.14)

0.34

(0.24,0.45)

−0.36

(−0.69,-0.03)

0.30

(0.20,0.40)
Mother employed (ref:

not employed)

−0.53

(−0.85,-0.21)

0.23

(0.14,0.33)

−0.55

(−0.87,-0.23)

0.24

(0.14,0.33)

−0.47

(−0.77,-0.18)

0.22

(0.13,0.31)
FAS (Family affluence) −0.06

(−0.16,-0.03)

0.09

(0.07,0.11)

−0.05

(−0.12,0.01)

0.09

(0.07,0.11)

−0.05

(−0.11,0.02)

0.08

(0.06,0.10)
Girl (ref: boy) 2.97

(2.76,3.18)

−0.44

(−0.50,-

0.38)

2.58

(2.06,3.10)

−0.29

(−0.45,-0.14)

2.35

(2.16,2.55)

−0.33

(−0.39,-0.27)

Time: Year 2014

(ref: 2010)

0.93

(0.47,1.39)

−0.49

(−0.63,-

0.35)

0.33

(−0.27,0.93)

−0.23

(−0.41,-0.06)

0.07

(−0.35,0.49)

−0.27

(−0.40,-0.14)

School year (ref = 7):
School year 5 −1.68

(−2.14,-1.22)

0.55

(0.41,0.68)

−0.74

(−1.34,-0.14)

0.37

(0.19,0.54)

−0.67

(−1.08,-0.25)

0.29

(0.16,0.41)
School year 9 1.19

(0.73,1.66)

−0.52

(−0.65,-

0.38)

0.45

(−0.15,1.05)

−0.28

(−0.46,-0.11)

−0.39

(−0.82,0.03)

−0.17

(−0.30,-0.05)

Interactions

Time x School year 5 −0.47

(−1.12,0.17)

0.27

(0.08,0.46)

−0.34

(−1.18,0.49)

0.09

(−0.15,0.34)

−0.05

(−0.63,0.53)

0.15

(−0.02,0.33)
Time x School year 9 0.25

(−0.39,0.89)

0.13

(−0.06,0.32)

0.47

(−0.36,1.29)

−0.12

(−0.36,0.13)

0.89

(0.31,1.47)

−0.04

(−0.21,0.14)
Time x Girl 1.16

(0.43,1.90)

−0.50

(−0.72,-0.28)
Girl x School year 5 −1.81

(−2.55,-1.06)

0.35

(0.13,0.57)
Girl x School year 9 1.47

(0.72,2.21)

−0.46

(−0.68,-0.23)
Time x Girl

x School year 5

−0.30

(−1.34,0.73)

0.34

(0.04,0.65)
Time x Girl

x School year 9

−0.48

(−1.50,0.54)

0.49

(0.19,0.80)
School stress 2.68

(2.55,2.80)

−0.51

(−0.55,-0.47)
Low academic self-

esteem

0.96

(0.83,1.09)

−0.46

(−0.50,-0.42)
Constant 8.65

(8.05,9.26)

6.83

(6.65,7.00)

8.83

(8.19,9.48)

6.76

(6.57,6.95)

1.31

(0.65,1.98)

8.90

(8.70,9.10)
N individuals 12 801 12 771 12 801 12 771 12 801 12 771
N classes 739 739 739 739 739 739
Standard deviation

(class level)

1.08 0.31 1.09 0.30 0.93 0.26

Akaike information

criterion

82 444 51 225 82 282 51 119 80 422 49 874

Log likelihood −41 210 −25 600 −41 124 −25 542 −40 197 −24 923
Likelihood-ratio test Model 2a vs. 1a

Chi2 = 172***

Model 2b vs. 1b

Chi2 = 117***

Model 3a vs. 1a

Chi2 = 2029***

Model 3b vs. 1b

Chi2 = 1354***

Individual-level data from HBSC. 95 % confidence intervals in parentheses. Confidence intervals that do not include 0
indicate that estimates are statistically significant at the 5 % level (p < 0.05). ‘ref’ = reference group.
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USA, unlike the Swedish grades, primarily implies direct consequences for schools, not
for pupils (cf. Banks and Smyth 2015).

Hypothesis 2, stating that the effect of grading on school-related stress and self-esteem
was stronger for girls, is tested in models 2a and 2b. The focal coefficients are the
interaction between time and gender, and the three-way interaction between time,
gender and school year. The interaction with gender shows whether the changes in stress
and self-esteem differ between girls and boys. For both outcomes, the effect of time is
slightly stronger for girls than for boys in year 7 (0.09 scale points for stress and 0.06 scale
points for self-esteem) and this stronger effect for girls is slightly weaker in years 5 and 9
(as shown by the negative three-way interaction terms). The direction of the coefficients
are in line with the hypothesis, but the interaction terms are not significant, and
hypothesis 2 is not supported. The absence of a significant gender difference runs counter
to the results of Banks and Smyth (2015), who report more stress among girls in relation
to high-stakes tests. However, the Swedish National Agency for Education (2017)
reported that, in addition to experiencing stress, many girls also perceived the grades
as motivating, in which case the two may have cancelled each other out.

The results of psychosomatic symptoms and life satisfaction as the outcomes are
shown in Table 2. Models 1a and 1b test hypothesis 3, stating that symptoms increased
and life satisfaction decreased after grading was introduced. The focal coefficients are
again those for time and the interaction between time and school year. The coefficients
for time are significant in both models and are in the expected direction (positive for
psychosomatic symptoms, negative for life satisfaction). Pupils in year 7 had on average
almost 1 scale point more psychosomatic symptoms, and half a scale point lower life
satisfaction in 2014 compared to 2010. However, the interaction terms show that for
neither outcome were these effects significantly stronger in year 7 than year 9. In other
words, pupils in year 9 also had more symptoms and lower life satisfaction in 2014,
meaning that the results for pupils in year 7 could reflect a broader trend and not the
grading reform per se. Thus, we find some, though not strong, support for hypothesis 3.
Expressed as standardised coefficients, the effect on psychosomatic symptoms corre-
sponds to 0.15 standard deviations and the effect on life satisfaction to −0.25 standard
deviations (Table S6).

Hypothesis 4, stating that the effect of grading on psychosomatic symptoms and life
satisfaction was stronger for girls than for boys, is tested in models 2a and 2b (Table 2).
The interaction between time and gender show that the effects of time on both psychoso-
matic symptoms and life satisfaction were clearly stronger for girls than for boys. In fact,
the main effect of time in model 2a, which shows the change in symptoms for boys in year
7, is weakly positive (though not significant), meaning that all the increase in symptoms
in year 7 is driven by the increase for girls. The three-way interaction terms between time,
gender and school year are in the expected direction (negative), but not significant, with
psychosomatic symptoms as the outcome (model 2a). With life satisfaction as the out-
come, however, the negative effect for girls was clearly stronger in year 7 than years 5 or 9,
as shown by the significant three-way interaction terms (model 2b).

To facilitate interpretation of the results, we present the three-way interactions
graphically in Figures 1 and 2. The figures show predicted levels of psychosomatic
symptoms and life satisfaction (vertical axes) for boys (grey lines) and girls (black
lines) in years 5 (dotted lines), 7 (solid lines) and 9 (dashed lines), in both 2010 (left-
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hand side) and 2014 (right-hand side), respectively. The three-way interaction is assessed
by comparing how the change in the gender gap between 2010 and 2014 differs across the
school years. In other words, we compare the gaps between girls and boys within the
respective school years on the left-hand side of the figures with the corresponding gaps
on the right-hand side of the figures. Looking first at Figure 2, with life satisfaction on the
vertical axis, boys and girl in year 5 had nearly equal levels of life satisfaction in both 2010
and 2014, and although we see a slightly larger decline for girls, the gender gap remains
fairly stable. In year 9, girls clearly had lower life satisfaction in both periods, but the
gender gap is identical. However, the gender gap in year 7 more than doubles between
2010 and 2014, from around 0.3 to almost 0.8 scale points. In other words, while the
gender gap in life satisfaction was mostly stable for pupils in years 5 and 9, it more than
doubled for pupils in year 7 after the reform.

A similar pattern of a larger gender gap for pupils in year 7 can be seen in Figure 1,
with psychosomatic symptoms on the vertical axis. In 2010, the difference was around
2.5 scale points and in 2014 more than 3.7 scale points. However, in this instance, the
gender gap also grew larger in years 5 and 9, although less clearly so. We therefore find
strong support for hypothesis 4 with regard to life satisfaction, but less so for psychoso-
matic symptoms.
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Figure 1. Predicted level of psychosomatic symptoms.

Higher values indicate more symptoms.
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Models 3a and 3b (in Table 2) test hypothesis 5, stating that the effect of grading on
psychosomatic symptoms and life satisfaction can partly be accounted for by school
stress and academic self-esteem. The extent to which this hypothesis is supported can be
assessed by comparing the coefficients for time in models 1a and 1b with the equivalent
coefficients in models 3a and 3b, in which we introduce stress and self-esteem as
mediators. Thus, what we call an indirect effect refers to the effect of the reform that is
‘transmitted’ by school stress and academic self-esteem. If there was an effect of the
reform on psychosomatic symptoms and life satisfaction, it is likely that this was partially
due to how the reform affected stress and self-esteem. Then we would expect to see that
the change in psychosomatic symptoms and life satisfaction is smaller if we hold the level
of stress and self-esteem constant over the two time points, as we do by controlling for
stress and self-esteem in models 3a and 3b.

The strong effect of time (year 2014) on psychosomatic symptoms (0.93, model 1a)
disappears when school stress and academic self-esteem are held constant in model 3a
(where the coefficient is 0.07). Thus, the effect on psychosomatic symptoms is completely
accounted for by school stress and lower academic self-esteem, meaning that if pupils
in year 7 had not perceived more stress and lower self-esteem in 2014, their level of
symptoms would have been stable. The equivalent indirect effect on life satisfaction is
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Figure 2. Predicted level of life satisfaction.

Higher values indicate higher life satisfaction.
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slightly weaker: the coefficient is reduced from −0.49 (model 1b) to −0.27 (model 3b),
meaning that around half of the reduction in life satisfaction can be accounted for by
increased stress and lower self-esteem. A further notable result from model 3a is that the
interaction term for year 9 increases to 0.89 scale points when we hold stress and self-
esteem constant. Thus, although pupils in year 7 and year 9 saw a roughly equal increase
in psychosomatic symptoms between 2010 and 2014, the increase for grade 9 cannot be
accounted for by increased stress and lower self-esteem.

The significance of the indirect effects are formally tested using structural equation
models, with bootstrap methods used to calculate standard errors and confidence inter-
vals. Detailed results are shown in Table S4 in the appendix. With both psychosomatic
symptoms and life satisfaction, the indirect effects of school stress and academic self-
esteem were significant. We therefore find support for hypothesis 5.

Sensitivity analyses

We have performed several sensitivity analyses to probe the robustness of the results and
conclusions. Firstly, we have dichotomized school stress and academic self-esteem (as
described in Table S7 in the appendix) and re-estimated the models in Table 1, but using
logistic regression. The results were substantially similar to those in Table 1, with the
exception that the increase in school stress was not significantly stronger in year 7
compared to year 5.

Secondly, we have re-estimated the models in Table 2, but using an indicator of self-
rated general health as the outcome. The results, shown in Table S8 in the appendix, are
substantially similar to those presented in Table 2, with partial support for hypotheses 3
and 4 and strong support for hypothesis 5.

Thirdly, we have performed a number of ‘placebo tests’ to rule out alternative
explanations, for example, that the estimates presented here only pick up general but
unobserved time trends. Specifically, we have estimated the same models but using the
equivalent HBSC data from Norway and Denmark, countries similar to Sweden in terms
of culture (e.g. individualism and secularism) and institutions (e.g. welfare state regimes).
If similar results were found in these countries, it would cast doubt on the proposed cause
of the Swedish results (i.e. the grading reform). Note that the logic behind this approach
is equivalent to a differences-in-differences-in-differences approach. However, in this
case, a formal differences-in-differences-in-differences approach would require running
interaction models with multiple four-way interaction terms, as well as mediation
analyses of three-way interaction terms, making the results unwieldy. The results (avail-
able on request) showed that all hypotheses were clearly rejected in both Norway and
Denmark. In sum, the health trajectories of Swedish year 7 pupils stand out in
a Scandinavian comparison.

Discussion

This study examined a major accountability reform of the Swedish school system;
a reform centred on the introduction of grades and increased use of testing, especially
standardised national tests, in the 6th and 7th school year. Specifically, the study inves-
tigated the effects of the reform on, firstly, school-related stress and academic self-esteem,
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and secondly, psychosomatic symptoms and life satisfaction, as well as potential gender
differences in these effects. We found evidence that the reform increased stress and
reduced academic self-esteem among pupils, and some evidence that it also led to more
psychosomatic symptoms and reduced life satisfaction which, in turn, was largely
accounted for by the increased stress and reduced self-esteem. In the case of life
satisfaction, the negative effect of the reform was stronger for girls, thus increasing the
gender gap.

Overall, the results were weaker with psychosomatic symptoms as the outcome, while
the most robust conclusions can be drawn with regard to the directly school-related
measures – stress and self-esteem – and life satisfaction. One interpretation of this is that
increased focus on assessment mainly affects more proximate (i.e. directly school-related)
or evaluative and ‘positive’ (i.e. life satisfaction) outcomes, but that the consequences are
not strong enough to directly impact on somatic or psychological health symptoms.
Psychosomatic symptoms, as measured in HBSC, could capture many symptoms that are
not related to the school environment (e.g. menstrual pain). Thus, the indicator might
contain ‘noise’, making the estimates less precise. A second interpretation is that any
potential effect of the reform on psychosomatic symptoms was offset by other factors.
The fact that the increase in symptoms in year 7 was fully accounted for by changes in
school stress and academic self-esteem (Table 2, model 3a), while the corresponding
increase in year 9 appeared to have had other causes, indicates that the deterioration
in year 7 could have been at least partially due to the reform. However, this effect was
hidden because the ‘control group’ (year 9) was affected by other, unmeasured changes.
Moreover, qualitative studies (Löfgren and Löfgren 2016; Olovsson 2015) have found
that the responses of year 6 pupils to receiving their first grades were mixed, with some
reporting feelings of stress and anxiety, but others reporting that they felt more moti-
vated, or in some cases both simultaneously. Thus, greater stress could have been
partially cancelled out by greater motivation, resulting in a smaller increase in symptoms.

Overall, the results of this study are in line with qualitative studies that have reported
negative health consequences of accountability policies such as testing and grading (Reay
and William 1999; Putwain 2009; Låftman, Almquist, and Östberg 2013; Silfver, Sjöberg,
and Bagger 2016), as well as with some quantitative evidence that points towards similar
conclusions (West and Sweeting 2003; Wang 2016; Sonmark et al. 2016). Not least, the
generally stronger effects on girls compared to boys are in line with studies suggesting
that girls are more sensitive to performance-based self-esteem and that the health of girls
is more sensitive to demands in school (West and Sweeting 2003; Schraml et al. 2011;
Låftman, Almquist, and Östberg 2013; Sonmark et al. 2016). However, other studies have
found either no or inconsistent health-related effects of high-stakes testing (Whitney and
Candelaria 2017) and testing frequency (OECD 2017). The divergence between the
results could be because Whitney and Candelaria (2017) investigated tests that were
primarily high stakes for schools, not pupils.2 This indicates that studies of health effects
of test-based accountability policies should also focus on policies that directly increase
the demands faced by pupils.

It is notable that the Swedish grading reform was explicitly motivated by the declining
Swedish results in the PISA study (Ds 2010:15; see also Pettersson, Prøitz, and Forsberg
2017). A recent investigation of cross-national trends in school-related stress from the
early 1990s until 2010 suggested that differential trends in stress across countries appear
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to have been linked to performance in PISA, and to the public debates and school reforms
that were triggered by the perceived inadequate PISA results (Klinger et al. 2015). From
this perspective, the ‘PISA effect’ (Grek 2009) may extend beyond the direct effect on
education policies, and involve indirect repercussions on pupils’ health and overall
wellbeing in school.

As stated in the introduction, in recent decades there has been a growing emphasis on
testing, assessment and grading in education policy. However, the health-related conse-
quences of these policies have only received scant attention, especially among quantitative
researchers. The results of this study suggest that the way in which assessment systems are
designed could have important repercussions for the health and overall wellbeing of pupils,
including the extent of gender-based inequalities in health. If this is the case, then reforms
involving increased testing and grading may need to consider the potential negative side-
effects on health and give more weight to the non-academic consequences of the policies
when considering how assessments are implemented. This conclusion is in line with recent
recommendations to take wellbeing into account when designing and evaluating education
policy (OECD 2017). Against this background, it is notable that health-related aspects were
barely touched upon in the preparatory work for the Swedish grading reform (Ds 2010:15).
It should also be noted that the additional national tests in science and social science
introduced in year 6 were removed by the newly-elected centre-left government in 2016,
partly motivated by concerns about stress among pupils (SOU 2016).

The Swedish grading reform and Swedish education policy in general are clearly
situated in the context of an increased focus on accountability. However, while the results
have thus far been discussed in relation to the broader literature on testing and assess-
ment, the Swedish education system contains some idiosyncrasies that must be high-
lighted in order to make the results comprehensible. Most notable is the emphasis on
summative assessments in the form of final grades, assigned by teachers and given by end
of the year (Lundahl, Hultén, and Tveit 2017). While accountability policies are often
associated with test-based approaches, and the increased use of testing was integral to
Swedish grading reform, Swedish education policy has been uniquely focused on grades.

Furthermore, when grades or high-stakes tests become more salient, they tend to
permeate most aspects of teaching (e.g. ‘teaching to the test’). Thus, in this context, the
introduction of grades in years 6 and 7 implied that performative pressure was increas-
ingly present also in situations in which the final grades were not directly in focus
(Löfgren and Löfgren 2016; Silfver, Sjöberg, and Bagger 2016). A consequence of this
combination of high-stakes final grades and intensive testing throughout the school year
is that pressure to perform is constant for pupils, and is not concentrated on specific test
periods. Considering the negative consequences of chronic stress (Hallsten, Josephson,
and Torgén 2005), such a system could be potentially harmful.

Thus, the results might not be generalizable to other systems of assessment and
accountability. Nevertheless, the results could shed light on the secular trend towards
more psychosomatic symptoms and mental health problems among adolescents in many
countries, including Sweden, an increase that several authors have ascribed to changes in
schooling (Potrebny, Wiium, and Lundegård 2017; Låftman, Almquist, and Östberg
2013; Gustafsson, Allodi Westling, and Alin Åkerman 2010).
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Limitations

The conclusions of this study are conditional on the assumptions behind differences-in-
differences analysis being fulfilled. The assumptions and their applicability have already
been discussed, but it should be stressed that some assumptions are potentially or
partially invalidated in this context. The study could not account for time-varying
unobserved confounding, such as time trends specific to year 7. Moreover, the grading
reform was not always as ‘neat’ as would be ideal, and pupils in years 5 and 9 also
experienced changes associated with the new curriculum. Thus, the treatment and
control groups are not perfectly separated. The grading reform was part of a broader
reform agenda, and it can be difficult to separate the effects of the grading reform from
other aspects of this agenda. However, the other elements of the reform besides the
introduction of grades in year 6 and 7 – such as the new curricula – were comparable for
all school years included in the analysis, and should therefore be cancelled out by the
difference-in-difference approach. Moreover, the consistency of the results across a range
of sensitivity tests, and the null results generated by the placebo tests in other
Scandinavian countries, provide some credibility to the causal interpretation of the
estimates. Nevertheless, we should again emphasise that we do not regard grades per se
to be the sole or main factor behind the results. Rather, it is the combination of the final
end-of-year grades, which are high stakes for pupils, with schooling that is oriented
towards intensive and frequent testing throughout the school year.

It should also be emphasised that the situation for pupils in year 6 in 2012/2013 had
some exceptional features. In addition to the new grades, year 6 pupils were also subject
to an extensive amount of new national tests (many of which were removed in 2016), and
there was significant public attention and controversy surrounding the reform at the time
(Olovsson 2015). We studied the first cohort to be given grades in years 6 and 7, and the
attention given to the introduction of grades in 2012 could have made the experience
more dramatic for pupils. On the other hand, we studied the cohort the year after they
first received grades, and one year after the national tests, and some habituation could
have taken place during this time.

Notes

1. The additional national tests in science and social science were later removed in 2016, after
complaints that the administrative burden associated with the tests was too large and that
the tests caused stress among pupils (SOU 2016).

2. The OECD (2017) does not provide information regarding which numbers it base its
conclusions on, making a comparison with its results difficult.
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