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Test anxiety: Is it associated with performance in high-stakes 
examinations?
John Jerrim

Department of Social Science, UCL Social Research Institute, London, United Kingdom of Great Britain and 
Northern Ireland

ABSTRACT
A long-established literature has found that anxiety about testing is 
negatively related to academic achievement. Yet there remains 
some debate as to whether this is simply due to less academically 
able pupils being more likely to develop education-related anxiety 
issues. This paper presents new evidence on this matter, focusing 
upon how test anxiety – as measured by five questions included in 
the PISA 2015 survey – is related to the grades 15/16-year-olds 
achieve in England’s high-stakes GCSE examinations. I find little 
evidence that teenagers with low or high levels of test anxiety 
achieve lower GCSE grades than pupils with average levels of test 
anxiety. Thus, in contrast to much of the existing literature, no clear 
relationship between test anxiety and examination performance is 
found.
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1. Introduction

Anxiety about testing and schoolwork may impact the grades that young people achieve 
in high-stakes examinations. This effect could either be positive or negative. For some, 
anxiety about an upcoming examination could lead to increased levels of motivation, 
focus, effort and subsequently higher grades (Kader, 2016). Yet, for others, the effects 
could be debilitating. It may, for instance, lead to worry and an inability to concentrate 
(and/or a tendency to procrastinate) in the weeks and months building up to the 
examination period, limiting their ability to work and revise material effectively 
(Cassady, 2004; Howard, 2020; Keogh et al., 2004; Putwain & von der Embse, 2018). Test 
anxiety may also lead to problems during the examination itself, leading to an inability to 
focus or forgetting key content, such as ‘going blank’ in the exam (Doctor & Altman, 1969). 
Given the importance of GCSEs in England, it is vital that a better understanding of this 
issue is developed.

This study therefore builds upon previous work that has investigated the link between 
test anxiety and examination performance. In a recent meta-analysis, Von der Embse et al. 
(2018) found ‘a consistent pattern of relationships with higher levels of test anxiety and 
lower levels of performance, across various testing formats’. The authors also note, 
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however, how there remains questions surrounding the direction of this relationship, and 
whether it captures cause and effect. Indeed, the Von der Embse et al. (2018) meta- 
analysis does not explicitly state whether selection bias has been accounted for, with no 
mention of this within the study’s inclusion criteria. Their findings are however consistent 
with an earlier meta-analysis conducted by Hembree (1988), who concluded that ‘test 
anxiety causes poor performance’.

The work of Cassady and Johnson (2002) found that high levels of test worry are 
associated with lower Scholastic Aptitude Test (SAT) scores, and thus ‘support the 
conclusion that cognitive test anxiety exerts a significant stable and negative impact 
on academic performance measures’. In contrast, qualitative research conducted by 
Putwain (2009), based upon 34 semi-structured interviews in England, found both 
debilitating and facilitating effects of test anxiety. He noted how test anxiety led 
some students to be more ‘motivated, out of a fear of failure, to adopt a more 
contentious approach to examination preparation and/or make a greater effort’. 
Potential differences in the effects of test anxiety upon academic performance for 
different sub-groups has also been investigated (Putwain, 2008). Although he found 
girls to be more test anxious on average than boys, there was no evidence that this 
differentially impacted their GCSE performance. Some differences were observed, 
however, by socio-economic status.

Yet Sommer and Arendasy (2014) argue that the negative relationship between test 
anxiety and examination performance is largely due to selection bias (i.e. less able 
pupils tend to be more anxious which, if unaccounted for, leads to an overestimation 
of the negative effect of anxiety upon test performance). This is supported by Howard 
(2020) who, after conducting a review of the literature, concludes that ‘after controlling 
for ability, high levels of test anxiety are generally associated with small reductions in 
test performance’. Other work has reached similar conclusions too. Everson et al. (1989) 
investigate the relationship between test anxiety and standardised test performance, 
controlling for prior achievement. They find that the ‘cognitive component of test 
anxiety (worry), and prior academic achievement contribute independently, not inter-
actively, to performance’. Musch and Broder (1999) also look at the relationship 
between test anxiety and performance, conditioning upon a measure of prior achieve-
ment. They find that ‘both [prior] maths skill and test anxiety added unique variance in 
explaining performance’. Sommer and Arendasy (2015) also investigated the link 
between test anxiety and examination performance in a high-stakes setting (medical 
school entrance exams). Using structural equation modelling and item response theory, 
their results are consistent with the ‘deficit model’, which suggests that test anxiety and 
performance are not causally linked. Using data from a sample of university students, 
Reeve and Bonaccio (2008) also found results consistent with the deficit model of test 
anxiety, noting that their results ‘seem to suggest that high anxiety simply accompanied 
lower ability’.

Such studies have led to an impressive evidence base about the relationship between 
test anxiety and academic performance. Yet some important gaps remain. For instance, 
although large-scale meta-analyses have confirmed test anxiety and academic achieve-
ment are negatively correlated, it is less clear the extent to which this is due to selection 
bias, with academically weaker pupils displaying higher levels of anxiety (Von der Embse 
et al., 2018). Thus, under the so-called ‘deficit model’ (Tobias, 1990), the negative 
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correlation between test anxiety and future achievement is spurious. It is hence unclear 
how strong the anxiety-achievement relationship is once this issue has been taken into 
account. Moreover, despite clear theoretical reasons to believe that the relationship 
between test anxiety and academic achievement may be non-linear, there has been little 
empirical evidence exploring this issue. (One important exception is Sung et al. (2016), 
who found that for low-achieving pupils greater levels of test anxiety was found to be 
positively related to achievement, while for high-achieving pupils the relationship was 
negative). This could, in turn, mask some important academic and education policy issues. 
For instance, against conventional wisdom, it might be that some degree of test anxiety 
has benefits for young people, motivating them to prepare for their exams and to take 
revision (and other aspects of preparation) seriously. Similarly, at what point do high 
levels of test anxiety start to exert a substantial negative effect upon achievement? Does 
this affect the grades of a large proportion of the population, or is it confined to 
particularly large negative effects amongst the most anxious five or ten per cent of pupils?

This paper provides new evidence on these issues. Using Programme for International 
Student Assessment (PISA) data linked to national administrative records in England, the 
paper considers how test anxiety is related to the grades young people achieve in the 
high-stakes GCSE exams. The rich data available allows us to explore how the strength of 
this relationship changes under different assumptions about how prior achievement is 
controlled (which may be driving the selection effects leading to the negative correlation 
reported in most of the literature). The paper also explicitly considers whether the anxiety- 
achievement relationship is indeed linear, or if large negative effects for some students 
(e.g. those who are very anxious) are to some extent offset by positive effects for others 
(e.g. students with very low levels of anxiety who may be overly relaxed). In doing so, it 
provides important new evidence on how test anxiety is related to the grades young 
people achieve in a set of high-stakes examinations, in an empirical setting where analysis 
of large-scale, nationally representative longitudinal data addressing this issue has been 
relatively sparse.

2. Theoretical background and research questions

Test anxiety has been defined as ‘the subjective experience of intense physiological, cogni-
tive and/or behavioural symptoms of anxiety before or during test-taking situations that 
interferes with test performance’ (Sawka-Miller, 2011). It is often divided into two separate 
factors: emotionality and worry (Minor & Gold, 1985). The former refers to the immediate, 
physiological symptoms induced by sitting an exam, such as an increase in heart rate, 
feeling sick or panic. Emotionality responses typically occur during – or in very close 
proximity to – the test or examination that is causing the anxious response. Worry, on the 
other hand, ‘refers to the cognitive component of test anxiety, such as negative and 
derogatory self-statements related to failure’ (Putwain, 2007). In other words, it is the 
negative thoughts young people have about evaluation of their performance, feelings 
of unpreparedness for the exam and the negative consequences of failure. Such feelings 
may occur during examinations or quite a long period beforehand (depending upon the 
stakes of the test), potentially impacting upon learning, revision and test preparation 
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(Cassady, 2004; Smith, 2018). Although correlated, emotionality and worry have been 
shown to have distinct, independent associations with test performance – though the 
effect of the former is typically weaker (on average) than the latter (Hembree, 1988).

Why might test anxiety be linked to performance in high-stakes exams? Many popular 
explanations stem from attentional theories, where the arousal induced by examinations 
impairs cognitive performance (e.g. Ng & Lee, 2016). One such example is ‘explicit 
monitoring theory’, a phenomenon often applied to sports stars to explain why they 
may ‘choke under the pressure’ (Yu, 2015). In essence, the pressure of exams may lead 
young people to become too self-focused, putting more and more pressure upon 
themselves to the point that it becomes detrimental to their performance (Wine, 1971). 
Such feelings may not only occur during the examination itself, but also leading up to it 
(e.g. when revising). An alternative explanation comes from ‘distraction’ and ‘attitudinal 
control’ theories. These postulate that test anxiety leads young people to lose focus, and 
that their attention gets split between preparing for/answering the examination ques-
tions and unhelpful negative thoughts about failing the exam and the potential negative 
consequences. The latter takes up valuable working memory (Cassady, 2004; Ikeda et al., 
1996), meaning young people will be operating below maximum capacity, with 
a negative effect upon their performance (Dutke & Stöber, 2001).

It is important to realise, however, that the effects of test anxiety upon academic 
performance have been disputed for at least two reasons. First, although it is often 
assumed that anxiety is a negative experience, the direction of its association with 
academic achievement is (at least theoretically) not entirely clear (Kader, 2016). 
Although empirical evidence over several decades has found there to be a negative 
correlation (Von der Embse et al., 2018) this is likely to depend on how anxious young 
people feel and how they react to stress. As noted by Howard (2020), whereas some 
individuals may be motivated by feelings of anxiety (e.g. thoughts like ‘I best study hard 
for the upcoming exams or I might fail’) for others it may interfere with cognitive 
processes meaning academic performance is reduced. Hence the association between 
test anxiety and exam grades may depend upon the amount of anxiety experienced. 
Arguably, very low levels of test anxiety in the build-up to high-stakes exams could be as 
bad (or even worse) for exam performance than high levels of anxiety, if it leads to a lack 
of sufficient preparation. Hence it may be that moderate levels of test anxiety are ideal, 
enough to stimulate motivation and spur young people into action, but without being so 
extreme as to interfere with cognitive processes and thus distracting young people from 
the task at hand. This is, in other words, an application of Yerkes-Dodson’s law (Teigen, 
1994) where very high and very low ‘arousal’ responses in the face of examinations are 
linked to lower levels of academic performance, compared to those in the middle of the 
distribution with ‘average’ anxiety levels.

A second challenge to there being a negative relationship between test anxiety and 
academic achievement comes from the work of Tobias (1985, 1990) and Sommer and 
Arendasy (2014). Such authors argue that there are two possible explanations for why 
such a negative association has been observed. The first – which they label as the 
‘interference model’ – implies test anxiety has a causal effect upon achievement, inter-
fering with students’ ability to recall prior learning in an examination environment (or to 
retain such information effectively when revising). This follows the same logic as the 
paragraphs outlined above. In contrast, the deficit hypothesis ‘claims that test anxiety and 
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test performance are correlated because less competent test-takers experience higher levels of 
state test anxiety in the assessment process’ (Sommer & Arendasy, 2014). Under the deficit 
model, a negative correlation between test anxiety and achievement is hence observed 
largely due to confounding/selection – less able pupils are more anxious about how they 
will perform in upcoming tests – and does not represent a causal relationship. Although 
some studies have presented empirical evidence consistent with the deficit model (e.g. 
Sommer & Arendasy, 2014) it has been widely recognised that teasing apart such ‘selec-
tion-upon-ability’ effects in the test anxiety-achievement relationship is difficult (Howard, 
2020; Von der Embse et al., 2018).

Research questions

The theoretical background and literature presented above leads to the following 
research questions. First, the link between the ‘worry’ component of test anxiety and 
pupils’ achievement in their GCSEs is explored. In doing so, the paper pays particular 
attention to the concerns of the deficit hypothesis, and that any apparent negative 
relationship could simply be due to academic selection (i.e. less able pupils experiencing 
higher levels of worry about the test). Specifically, I investigate the magnitude of the 
relationship between test anxiety and achievement on the high-stakes GCSE exams, 
under various different assumptions about how such selection effects are best controlled. 
This, in turn, gives credible upper and lower bounds on the link between test anxiety and 
GCSE performance. Thus, in summary:

● Research question 1. Is there a negative association between test anxiety and GCSE 
achievement, and to what extent is this due to ‘selection effects’ that are consistent with 
the deficit model?

Next, I turn to the issue of non-linearities. As noted above, it has been widely recognised 
that some degree of test anxiety may not be problematic, and may actually be positively 
related to achievement (to the extent that it helps motivate young people to study and 
thoroughly prepare). Yet, once anxiety passes a certain point, sizeable negative effects 
might be observed, due to young people not being able to perform at optimum capacity. 
There are hence clear theoretical reasons why one might anticipate the relationship 
between test anxiety and GCSE achievement to be non-linear, consistent with Yerkes- 
Dodson’s law. However, few existing studies have explicitly considered this issue. 
The second research question addresses this point by asking:

● Research question 2. Is the association between test anxiety and GCSE performance non- 
linear? Is there evidence that particularly low or particularly high levels of test anxiety have 
an especially strong negative link to achievement?

Finally, I also consider differences between sub-groups. This includes variation by socio- 
economic status and prior achievement. Previous research has explored such heteroge-
neous effects, though with mixed results (Putwain, 2008). Results from this paper will 
hence help further strengthen the evidence base as to whether test anxiety is more 
strongly associated with the academic achievement of some groups compared to others:
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● Research question 3. Does the relationship between test anxiety and GCSE achievement 
vary by prior achievement and socio-economic background?

3. Data and methods

Sample design

PISA is an international study of 15-year-olds’ achievement in reading, mathematics and 
science. This paper uses data from the 2015 cycle. To ensure national representivity, PISA 
uses a two-stage sample design. Schools are first sampled with probability proportional to 
size, with 42 pupils then randomly selected to take part within each school (OECD, 2016). 
Almost every pupil that participates in PISA in England is in Year 11 (the school grade in 
which GCSE exams are taken). In total, 5,194 pupils from across 206 schools in England 
participated in PISA 2015. This equates to a school-level response rate of 92% and a pupil 
response rate of 88%. Final pupil response weights are applied throughout the analysis.

The PISA 2015 sample for England has been linked to the National Pupil Database 
(NPD). In total, a link between PISA and the NPD was made for 4,914 pupils (95% of the full 
sample).1 An important feature of this survey-administrative linked database is that it 
includes information on how young people performed on two assessments (PISA tests 
and GCSE examinations) taken just six months apart.

Test anxiety

The PISA 2015 student questionnaire included the following questions reported using 
a four-point scale (strongly agree to strongly disagree):

● I often worry that it will be difficult for me taking a test.
● I worry that I will get poor grades at school.
● Even if I am well prepared for a test I feel very anxious.
● I get very tense when I study for a test.
● I get nervous when I don’t know how to solve a task at school.

These questions capture the ‘worry’ aspect of test anxiety (e.g. fear of failure) rather than 
‘emotionality’ (i.e. no question was asked about physiological symptoms – such as feeling 
nauseous – during tests). See, Borgonovi and Pal (2016) for further details. Note that the 
questions ask about young people’s feelings about examinations and schoolwork in 
general, and not specifically about their experiences during the PISA test. Given the 
timing of PISA in England – six months before GCSEs – young people will likely be 
answering these questions with these upcoming high-stakes examinations in mind. As 
this question was asked at a single point in time, we are unable to explore the stability in 
test anxiety over the course of Year 11, and whether measurement at a later point (closer 
to when GCSEs are taken) might lead to different results. Previous research has suggested 
that pupil’s ‘state test anxiety’ tends to slightly increase in the course of a semester as the 
final examination draws near, but with an assumption that ‘trait test anxiety’ (of which 
worry is a key component) is ‘a stable personal disposition’ (Lotz & Sparfeldt, 2017).
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The survey organisers have used students’ responses to these questions to create a test 
anxiety scale (OECD, 2016). This scale has been reported to have good levels of reliability 
(Cronbach’s alpha = 0.85 for the UK – OECD, 2016) and has been previously used in 
research exploring the correlates of test anxiety amongst 15-year-olds (e.g. Govorova, 
Benítez and Muñiz 2020). This is the covariate of interest in this paper, with the distribu-
tion for the English PISA sample presented in Figure 1 panel (a).2

Table 1 provides further details on the distribution of responses to each test anxiety 
question. This illustrates how the questions underpinning the test anxiety scale has a high 
degree of variability, with pupils providing responses across all four points of the ‘strongly 
agree’ to ‘strongly disagree’ response scale.

Outcome measure

Our primary outcome is young people’s GCSE examination grades. These are the first set 
of high-stakes examinations that young people in England sit, reflecting the knowledge 
and skills they have accumulated throughout secondary school. How young people 
perform in these exams is important for their future educational and labour market 
opportunities. They are, for instance, used by sixth-form colleges and universities as 
part of their entrance criteria, while achieving certain GCSE grades is a requirement of 
many employers. These exams are taken by almost all pupils in May/June of Year 11. In 
total, students usually take GCSEs in around eight or more subjects, often involving 
around 20 examinations or more (totalling 30 hours of examination time or more). 
These examinations are widely seen as stressful for young people (McCaldin et al., 2019) 
given (a) the potential consequences of failure and (b) the intensity of the examination 
schedule. It is, consequently, an ideal environment to conduct test anxiety research.

Young people’s capped total GCSE points score is the outcome variable of interest. This 
captures the grades achieved across eight subjects (with mathematics double weighted) 
and is a widely used summary measure of overall GCSE performance (Department for 
Education, 2015). The distribution of this measure for the analytic sample can be found in 
Figure 1 panel (b). Note that this measure has been standardised to mean zero and 
standard deviation one, meaning all results can be interpreted in terms of effect sizes. 
Grades achieved in GCSE mathematics is used as an alternative outcome measure to test 
the sensitivity of results, with results reported as grade differences (see Appendix B for 
further details).

Prior ability/achievement

Two measures of prior achievement are used in this paper – Key Stage 2 scores and PISA 
scores.

Key Stage 2 scores refer to the tests children sit at the end of primary school, when they 
are 10/11-years-old. They primarily cover skills in English and mathematics, though with 
a teacher-assessed grade also available in science. For the purposes of this paper, Key 
Stage 2 scores have both strengths and weaknesses. On the one hand, they are high- 
quality standardised assessments that are routinely used in academic research in England. 
They are not directly high stakes for children, in that poor performance does not have 
major material consequences for them as individuals. Moreover, the fact that they are 
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Figure 1. The distribution of the test anxiety scale and GCSE total points scores. (a) Test anxiety. (b) 
GCSE total points score. Both measures have been standardised to mean zero and standard deviation 
one. The figures running along the horizontal axis hence refer to the standardised values.
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taken five years before GCSEs – when children are still quite young – may mean that 
(arguably) scores on these tests are unlikely to be significantly affected by test anxiety (at 
least not to the same extent as GCSEs).

On the other hand, Key Stage 2 scores also have clear limitations. As some secondary 
schools use Key Stage 2 scores to decide pupils set/stream placement (and potentially the tier 
of the GCSE paper they sit) they may have some consequences for some pupils. They are also 
high-stakes for schools who get publicly ranked in ‘league tables’ based upon pupils’ results. 
Hence many children are reportedly under pressure from their schools and teachers to 
perform well. Pupils may also not recognise the fact that these tests are high-stakes for 
their school rather than for themselves. Relatedly, there have been some reports suggesting 
that primary school children are anxious and ‘feel stressed’ about the Key Stage 2 tests 
(Hutchings, 2015; Reay & Wiliam, 1999), suggesting that they may to some extent also be 
impacted by test anxiety. It might also be that younger, less mature pupils could be less 
emotionally developed and prepared to take tests than older pupils. Finally, they are 
a measure of prior achievement recorded a long time (five years) before young people sit 
their GCSEs. Although the Key Stage 2-GCSE correlation is reasonably strong (Pearson 
correlation of 0.75 for the analytic sample in reference to mathematics), Key Stage 2 scores 
alone will not capture and control for the learning gains young people will have made during 
secondary school.

The second measure of prior achievement used is PISA scores. These capture Year 11 
pupils’ skills in reading, mathematics and science six months before they take their GCSEs 
in England. As a control for prior achievement in the build-up to GCSE exams, they have 
several attractions. First, they correlate reasonably well with GCSE grades (e.g. Pearson 
r = 0.68 for the correlation between PISA and GCSE mathematics). Second, they are very 
low stakes. There are no consequences for students or schools depending upon how they 
perform; in fact, pupils do not find out their results. This is clearly in direct contrast to the 
very high-stakes nature of GCSEs, meaning PISA scores should (arguably) be a lot less 
affected by test anxiety than GCSE grades.

PISA scores do, however, also have some limitations. The low-stakes nature of the PISA 
test could lead to sub-optimal levels of test effort, meaning that they do not fully capture 
young people’s true level of skill (Gneezy et al., 2019). There are also important subtle 
differences in the PISA and GCSE test constructs, with the former capturing teenagers’ 
‘functional abilities’ (i.e. how well they can apply skills to solve ‘real world’ problems) while 
the latter is designed to measure young people’s mastery of England’s national curricula 
(Carvalho, 2010).

Table 1. The distribution of responses to each of the test anxiety items.
Strongly 
disagree Disagree Agree

Strongly 
agree

I often worry that it will be difficult for me taking a test. 8% (404) 30% (1,535) 47% (2,339) 16% (774)
I worry that I will get poor grades at school. 6% (343) 27% (1,370) 44% (2,201) 23% (1,122)
Even if I am well prepared for a test I feel very anxious. 7% (351) 22% (1,104) 47% (2,336) 25% (1,235)
I get very tense when I study for a test. 9% (491) 38% (1,932) 37% (1,844) 15% (745)
I get nervous when I don’t know how to solve a task at 

school.
10% (540) 35% (1,789) 38% (1,896) 17% (811)

Percentages refer to weighted figures. Figures in brackets refer to the unweighted number of observations.
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The methodology sub-section that follows below discusses the impact these features 
of the PISA and Key Stage 2 tests have upon the interpretation of the results.

Measurement of socio-economic status

Within our analysis, we explore whether there is differential impact of test anxiety by 
socio-economic group. Socio-economic status is measured using the PISA Economic and 
Social Cultural Status (ESCS) scale. As part of the background questionnaire, pupils are 
asked about their mothers’ and fathers’ education, occupation and household posses-
sions. The survey organisers create a continuous scale using this information via principal 
components analysis.3

Methodology

Year 11 students are divided into deciles of the test anxiety scale, with the middle (fifth) 
decile as the reference group. This is a straightforward way of capturing potential non- 
linearities in the test anxiety-GCSE achievement relationship (thus addressing research 
question 2) using standard and widely understood statistical techniques.

Formally, estimates will be presented from a series of OLS regression models: 

GCSEij ¼ αþ β:Anxi þ δ:Di þ γ:Ai þ μj þ εij (1) 

Where:
Anxi = A vector of dummy variables capturing declines of the test anxiety scale.
Di = A vector of demographic characteristics (socio-economic status, parental 

education).
Ai = Prior achievement measured by PISA/Key Stage 2 scores.
μj = School fixed-effects. (Appendix F tests the robustness of results to removing these 

from the model).
εij = Error term
i = Student i
j = School j.
Six specifications of this model are presented in the main text. These are mainly based 

around different assumptions about how prior achievement is controlled.
The baseline model (M0) is the ‘empty’ model which does not include any controls. The 

first model specification (M1) adds controls for socio-economic background, given that 
this factor might confound the relationship between test anxiety and GCSE grades. For 
instance, previous research has found that students from disadvantaged backgrounds 
have higher levels of test anxiety (Putwain, 2007, 2008), while socio-economic status is 
also a strong predictor of GCSE grades. Controlling for socio-economic status is hence 
important to ensure it does not drive any apparent link between test anxiety and GCSE 
performance. In model M2, school fixed-effects are added (though prior achievement is 
still not controlled). Results from these first specifications hence ignore the ‘deficit’ 
hypothesis, with an assumption that there is effectively no selection-by-ability (i.e. that 
less able pupils are no more or less likely to suffer test anxiety than more able pupils). This 
is, of course, quite a strong assumption to make, with prior research suggesting it unlikely 
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to hold (Sommer & Arendasy, 2014). Estimates from models M0, M1 and M2 will, however, 
provide a credible upper-bound on the strength of the association between test anxiety 
and GCSE grades.

This assumption is relaxed in the following two model specifications, where either PISA 
scores (M3) or Key Stage 2 scores (M4) are controlled. These models recognise (and 
account for) the fact that pupils with lower levels of prior achievement may be more 
anxious about upcoming GCSE exams. The key assumption now being made is that scores 
on these tests (either Key Stage 2 or PISA) are largely unaffected by test anxiety. Previous 
research has indeed suggested that ‘student test anxiety is higher on high-stakes exams 
when compared with typical classroom tests’ (Von der Embse et al., 2018) and that 
‘students are overwhelmed with stress, anxiety, and worry due to testing in high-stakes 
contexts’ (Silaj et al., 2021). However, as previously noted, the assumption that Key Stage 2 
or PISA tests are unaffected by test anxiety is likely only approximately to hold true. To the 
extent that Key Stage 2 or PISA scores have been impacted by test anxiety, results from 
M3 and M4 may lead to underestimation of the strength of the association between test 
anxiety and GCSE performance. Nevertheless, model M3 (controlling for PISA scores only) 
is the preferred specification (and provides the headline results), due to it providing 
a strong control for prior achievement taken just six months before GCSE which is unlikely 
(due to its very low-stakes nature) to have been substantially affected by test anxiety.

A similar argument holds for model M5, where both Key Stage 2 scores and PISA scores 
are controlled. By controlling for both measures, model M5 includes particularly rich 
measures of young people’s prior achievement. On the other hand, a stronger assumption 
must be made – that neither Key Stage 2 nor PISA scores have been impacted by test 
anxiety – if one is to interpret the estimates as capturing the effect of test anxiety upon 
GCSE performance. This may only approximately hold true. Yet estimates from this final 
model specification are likely to still be useful, in that they arguably provide a credible 
lower-bound for the association between test anxiety and GCSE grades.

For all model specifications, multiple imputation has been used to account for missing 
covariate data. Standard errors have been clustered at the school-level to account for the 
clustering of pupils within schools. The first plausible values in mathematics, reading and 
science have been included in the models that control for PISA scores, though with the 
substantive results largely unchanged if all ten plausible values are used instead (see 
Jerrim et al., 2017 for further details).

After estimating the model using the full sample, separate results are produced for the 
following sub-groups:

● Low socio-economic status (bottom ESCS quartile)
● High socio-economic status (top ESCS quartile)
● Low achievement (bottom PISA science quartile)
● High achievement (top PISA science quartile)

Finally, a series of robustness tests will be conducted to explore the sensitivity of results, 
reported in detail in the online appendices. First, non-parametric regression is used (rather 
than Ordinary Least Squares) to estimate the models. This provides an alternative way to 
explore potential non-linearities in the relationship between test anxiety and GCSE 
performance. Second, rather than using total GCSE points score as the outcome variable 

OXFORD REVIEW OF EDUCATION 11



of interest, GCSE mathematics grades are used instead. Third, in England, there is often 
interest in children who sit on key grade boundaries (e.g. a C grade in English and 
mathematics) as falling one side of the grade boundary versus another has significant 
consequences for future lifetime outcomes. These young people may hence also be 
particularly anxious about how they perform in their GCSEs. Consequently, in Appendix 
D, separate estimates are presented for this sub-group (defined as those who achieved 
either a C or D grade in mathematics). Finally, an alternative set of estimates are presented 
where the controls included are either expanded or reduced. This helps to illustrate the 
sensitivity of results to the precise model specification.

4. Results

Primary analysis

The headline results can be found in Figure 2. This can be cross-referenced with Table 2 
which presents the full set of parameter estimates. The horizontal axis plots deciles of the 
test-anxiety scale, running from low (decile 1–10) to high (decile 91–100) levels of anxiety. 
The vertical axis illustrates the difference in GCSE outcomes between young people within 
each test-anxiety decile, with the fifth (41–50) decile as the reference group. Higher 
(lower) values indicate better (worse) outcomes, with estimates presented as effect sizes 
in panel (a) (total GCSE point scores) and grade differences in panel (b) (GCSE mathe-
matics). Results from three specifications are presented: (a) M2, where just demographics 
and school fixed-effects are controlled (upper-bound on effect); (b) M3, where PISA scores 
are added to the model (central estimate) and (c) M5 where both PISA and Key Stage 2 
scores are controlled (likely lower-bound on the effect).

The first notable feature of Figure 2 is that there is very little difference in GCSE 
outcomes between young people with ‘typical’ levels of test anxiety and those who are 
at the top-end of the test anxiety scale. This holds true across all three of the model 
specifications presented in Figure 2, with the lines (representing the estimated effect) 
being essentially flat between the 41—50 and 91—100 decile. In terms of effect sizes, all 
estimates between the 41—50 and 91—100 test anxiety decile are below 0.1 (and 
typically sit very close to zero). There is hence little evidence that suffering from high 
levels of test anxiety is detrimental to GCSE performance; young people who are very 
anxious about testing/examinations achieve the same GCSE grades as their peers with 
‘typical’ levels of test anxiety.

There is somewhat more nuance to this result when comparing differences in GCSE 
outcomes between young people with very low levels of test anxiety (e.g. 1–10 and 11–20 
decile) and those with ‘typical’ levels (e.g. 41–50 decile). In the model including only 
demographic background controls, there is a moderate, positive effect size (≈ 0.2) when 
comparing children with low levels of test anxiety to those with moderate/high levels. This, 
however, falls considerably in the model specifications where prior achievement (and, most 
notably, PISA scores) have been controlled. Indeed, after accounting for PISA scores, effect 
sizes fall below 0.1 standard deviations, with the lines plotted in Figure 2 now essentially 
flat across the test anxiety distribution. This is further emphasised by Table 2, with all 
estimates from model specification 3 (PISA scores controlled) and specification 5 (PISA and 
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Key Stage 2 scores) small (effect sizes mostly below 0.1) and typically statistically insignif-
icant at conventional thresholds. Thus, with respect to the first research question, there is 
little evidence of a clear link between test anxiety and GCSE performance.

(a) Total GCSE point scores

(b) GCSE mathematics grades
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Figure 2. The link between test-anxiety decile and GCSE grades. (a) Total GCSE point scores. (b) GCSE 
mathematics grades. Figures in panel (a) refer to effect sizes, while those in panel (b) refer to 
differences in grades. Graph can be cross-referenced with Table 2 (with additional details on model 
specifications provided in the table notes). Positive (negative) values indicates higher (lower) GCSE 
grades. ‘Demographics’ refer to estimates from Model M2 (demographics and school fixed-effects 
controlled). ‘PISA controls’ refer to estimates from Model 3 (demographics, school fixed-effects and 
PISA scores controlled). ‘PISA + KS2’ refer to estimates from Model M5 (demographics, school fixed- 
effects, PISA scores and Key Stage 2 scores controlled).
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The results presented in Figure 2 also provide the evidence needed to address research 
question 2. Here, it was hypothesised that the relationship between test anxiety and GCSE 
grades may be non-linear, with strong negative effects on performance for those at both 
the top and the bottom ends of the test anxiety scale. Were this true, the lines plotted in 
Figure 2 should form an ‘n’ shape; young people in the 1—10, 11—20, 81—90 and 91— 
100 test anxiety deciles would achieve lower GCSE grades than those in the middle (e.g. 
41–50, 51–60 percentiles) of the test anxiety distribution. Clearly, this is not the case. There 
is no evidence of strong non-linearities in any of the model specifications. Indeed, in the 
models that do not control for prior achievement, the effect at the lower end of the test 
anxiety distribution is actually in the opposite direction (i.e. those with very low levels of 
test anxiety actually achieve higher – not lower – grades than those in the middle of the 
test anxiety distribution). There is hence sufficient evidence to reject Yerkes-Dodson’s law 
holding in this particular setting.

Sub-group results

Appendix G presents analogous graphs for our sub-groups of interest: low socio- 
economic status (panel a), high socio-economic status (panel b), low-achieving pupils 
(panel c) and high-achieving pupils (panel d). On the whole, there is no clear evidence of 
differences between any of these sub-groups; the same general pattern can be observed 
in each graph. In particular, for all groups, there is no substantive difference in GCSE 
outcomes for highly test-anxious pupils (in comparison to ‘typical’ young people with 
average levels of test anxiety). Thus, in general, there is no clear pattern that test anxiety is 
linked to GCSE performance for any of these key subgroups.

Item-level analysis

Appendix H provides the item-level analysis, focusing upon the association between how 
responses to each of the five test-anxiety questions are associated with GCSE grades. (See 
Appendix A for the percentage of 15-year-olds who provided each response to each 
question.) Focusing upon the results using the preferred (M3) model specification (illu-
strated using the black line) for all the questions bar one there is clearly no link with GCSE 
outcomes. This should not be surprising, given the results reported in the previous sub- 
sections. The one exception is with respect to the statement: ‘I worry that I will get poor 
grades at school’. For this question there is a relatively shallow, linear negative association. 
In particular, those who strongly disagree with this statement achieve around 0.1 stan-
dard deviations higher total GCSE point scores those their peers who strongly agree. Yet, 
with this single exception, the item-level analysis presented in Appendix H supports the 
conclusion that test anxiety is not related to the grades young people achieve in their 
GCSEs.

Sensitivity analyses

A series of robustness tests are provided in the online supplementary material. An over-
view of the conclusions drawn from these additional analyses are provided here.
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Table 2b and Appendix B presents alternative estimates using mathematics GCSE 
grades – rather than total GCSE point scores – as the outcome. (Note that results for 
GCSE maths grades are reported in a different metric – grade differences along with 
nine-point A*-U grade scale – rather than effect sizes4.) Results and substantive conclu-
sions reached are similar to those when using total GCSE point scores. Rather than 
dividing the test anxiety scale into deciles, Appendix C presents results using quintiles 
instead. Again, this does not lead to any material change to the results. In Appendix 
D the sample is restricted to those young people on the key C/D grade boundary in 
mathematics,5 with linear probability models estimated for this key sub-sample. There is 
again no evidence that test anxiety is strongly associated with the GCSE achievement of 
this group. Appendix E uses non-parametric regression, rather than OLS, to estimate the 
models.6 Consistent with the findings reported above, there is no evidence of strong 
non-linearities in the test-anxiety GCSE achievement relationship. Finally, Appendix 
F alters the set of the controls in the analysis models, either by removing the school 
fixed-effects, or adding additional variables controlling for other aspects of young 
people’s socio-emotional state (e.g. their motivation, future aspirations etc). There is 
no evidence that the key findings reported above are sensitive to the choice of controls 
included.

5. Conclusions

The mental health and wellbeing of young people has become an issue of much public 
policy attention (Buck & Woods, 2019). Although this is a complex area, the stress and 
anxiety induced by high-stakes assessment is thought by many to be a significant 
problem amongst teenagers in England (Putwain & Daly, 2014). Such anxiety about 
testing is not only important for young people’s mental health and wellbeing, but also 
potentially for their educational achievement. Indeed, a wide-ranging literature has 
noted how there is a negative correlation between test anxiety and test performance, 
with those individuals who are less worried tending to achieve higher school grades 
than their more anxious peers (Von der Embse et al., 2018). There has, however, been 
some debate as to whether this reflects a causal relationship (Sommer & Arendasy, 
2014). In particular, proponents of the ‘deficit hypothesis’ argue that this negative 
relationship is being driven (at least in part) by less academically able and prepared 
young people being more anxious about important, upcoming tests (Tobias, 1985, 
1990). The strength of the association between test anxiety and examination perfor-
mance may thus be overestimated unless this issue is considered (Sommer & Arendasy, 
2014). Moreover, surprisingly little work has considered the extent to which the link 
between test anxiety and examination performance is non-linear. Specifically, is there 
a particular point when test anxiety becomes too much and examination performance 
starts to decline? Similarly, is there any evidence that test anxiety can be too low, with 
a casual attitude and complacency about important upcoming examinations meaning 
some teenagers end up achieving worse results?

This paper has provided new evidence on such issues for Year 11 pupils in England, as 
they approach the high-stakes GCSE exams. Using PISA 2015 data linked to national 
administrative records, the analysis has explored the strength of the association between 
test anxiety and the GCSE grades young people achieve, and how this changes depending 
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upon whether (and how) prior achievement is controlled. Non-linear effects have been 
explored, thus illustrating whether GCSE outcomes differ between those teenagers who 
report very high (or very low) levels of test anxiety, and those whose anxiety levels are in 
a more ‘normal’ range.

On the whole, the paper has presented evidence of largely null effects. There is little 
difference in GCSE grade outcomes between young people with high levels of test anxiety 
compared to their peers in the middle of the test anxiety distribution. This holds true 
across different model specifications, using different outcome measures and survives 
a series of robustness tests. Similarly, no evidence is found of significant non-linearities 
in the test anxiety-GCSE performance relationship, rejecting the notion that Yerkes- 
Dodson’s law applies in this context. There is also no suggestion of meaningful differences 
across key sub-groups (based upon prior achievement and socio-economic status), with 
no clear evidence emerging of heterogeneous effects.

These findings are in contrast to the general thrust of the literature to date where, by- 
and-large, moderately-sized negative effects have been found. It is noteworthy, however, 
that the negative correlations reported in widely cited meta-analyses are either uncondi-
tional estimates or only conditional upon a relatively small set of potential confounding 
factors (Von der Embse et al., 2018). Indeed, a handful of other studies in this literature 
have also found there to be only very small effects. This is particularly true once there has 
been some attempt to control for potential selection bias induced by academically 
weaker pupils developing higher levels of anxiety (Sommer & Arendasy, 2014). 
Moreover, the results presented in this paper are consistent with the deficit hypothesis – 
in that the negative correlation between test anxiety and GCSE examination performance 
seems largely due to confounding/selection.

These findings should of course be interpreted in light of the limitations on this 
research. First, the measure of test anxiety used is geared more towards the ‘worry’ aspect 
of test anxiety rather than ‘emotionality’. It also comprises five items, compared to other 
test anxiety scales which are longer (e.g. 20 items for the Test Anxiety Inventory used in 
Putwain, 2007). This is a natural consequence of conducting a secondary analysis of the 
general-purpose PISA dataset, rather than bespoke data collection that focuses solely 
upon the issue of test anxiety. Nevertheless, differences in measurement could explain 
some of the contradictory research findings, with replication of this study encouraged 
using other datasets and measurement tools. Second, relatedly, test anxiety has been 
measured at just one single point in Year 11. Ideally, measurement of test anxiety across 
multiple points during the academic year would facilitate a richer analysis. This would 
develop our understanding both in terms of how test anxiety changes as the high-stakes 
GCSE examinations draw nearer (i.e. the extent that ‘worry’ and ‘emotionality’ are stable 
traits) and whether the timing of its measurement matters for its association with GCSE 
grades. Although this is a demanding data requirement – particularly for a nationally 
representative sample – it should be considered an important next step in this line of 
research. Third, as part of England’s GCSE exams, special measures are in place for 
examination candidates with extenuating circumstances, including mental health pro-
blems which encompasses those with anxiety issues (Ofqual, 2019). Unfortunately, infor-
mation about such special measures is not available within the data held. Yet this could 
provide important context to the results, potentially suggesting that the mitigating 
strategies currently in place (such as extra time provided to candidates) are to some 
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extent working. Finally, the empirical analysis has been conducted within a specific 
context (England) for one particular year group (Year 11). Given the high-stakes nature 
of GCSEs – and the sheer number of examinations 15/16-year-olds take over a six-week 
period – this may be quite an atypical setting. The extent to which the findings generalise 
to other countries and/or age groups remains somewhat of an unknown.

Despite these limitations, results from this study have some important implications. 
One interpretation is that, whatever mitigating steps are currently in place to help test- 
anxious pupils through GCSEs, they seem to be ‘working’ (at least in terms of limiting any 
detrimental effect upon the grades young people achieve). Alternatively, our findings may 
suggest that pupils with very high levels of test anxiety perhaps ration their efforts, 
focusing upon not allowing their anxiety to disturb their studies, potentially to the 
detriment of their mental health. Indeed, relatively little is known about how young 
people’s wellbeing and mental health are causally affected by GCSE examinations, parti-
cularly in the form of large-scale quantitative research. Indeed, as suggested by an 
anonymous referee, exceptionally high levels of test anxiety could even lead to mental 
health issues that prevent students from taking GCSEs at all. Hence, while there seems 
little need to encourage further intervention from an educational achievement perspec-
tive, the same may not hold true with respect to teenagers’ mental health. Future work in 
this area should therefore focus upon the extent that test anxiety is linked to the broader 
mental wellbeing of young people, and both the short- and long-term effects that this has 
on their lives.

Notes

1. Around 1.5% of the English PISA are Year 10 pupils and will not have had their GCSEs 
matched into the file. Independent school pupils were also less likely to have linked data 
on GCSE outcomes available. This is likely to due independent school pupils being dispro-
portionately likely to take alternative qualifications (e.g. International Baccalaureate, IGCSEs). 
Thus, on most occasions, non-linkage of administrative records is unlikely to be strongly 
linked to mental health issues per se.

2. In the regression analysis, a small amount of random noise has been added to the scale in 
order to smooth the distribution. This has been done to ensure there are not ‘ties’ when we 
divide the sample into test anxiety deciles.

3. Principal components analysis (PCA) is a statistical technique that aims to reduce a large set of 
variables into a smaller set of variables, while minimising information loss. In this context, the 
aim of the PCA was to reduce the large set of socio-economic status measures collected down 
into a single continuous socio-economic status scale. For an intuitive tutorial of PCA, see, 
Shlens (2005).

4. Results can be converted from GCSE grade differences into an effect size by dividing the 
estimates reported in Appendix B by 1.9.

5. In 2017 a new grading system was introduced in England, with numeric grades replacing the 
old alphabetical grades The key grade boundary in mathematics for pupils is now grade 4. 
The pupils included in this analysis took their GCSEs in 2016, before this change to the 
grading system took place.

6. School fixed-effects are not included in these models to facilitate convergence.
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