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A substantial body of research suggests that young people’s emo- Received 22 February 2021
tions — both positive and negative - are linked to a wide range of Accepted 6 March 2022
future outcomes. This paper contributes to this literature by inves- KEYWORDS

tigating the link between young people’s positive and negative Emotions; positive affect;
emotions and their performance in high-stakes examinations. negative affect; fear of failure
Using Programme for International Student Assessment (PISA) high-stakes testing; PISA
data from England linked to the National Pupil Database (NPD),

| investigate how 15-year-olds positive affect, negative affect and

fear of failure is associated with the grades they achieve in high-

stakes examinations. | find that low levels of positive affect - i.e.

pupils rarely feeling happy, lively and cheerful - is associated with

a 0.10-0.15 standard deviation reduction in young people’s exam-

ination grades. On the other hand, little evidence is found of

a substantive link between negative affect or fear of failure and

examination performance.

Introduction

Over the last decade there has been a sharp rise in mental health issues affecting children
across the western world (Burns & Gottschalk, 2019; Twenge et al., 2019). Around one-in
-twenty teenagers now report that they always feel miserable — with one-in-twelve saying
that they never or rarely feel happy - across industrialised countries (author’s calcula-
tions using the PISA 2018 database). Low-levels of wellbeing have emerged as a particular
challenge facing adolescents in England - the empirical setting for this paper. Indeed,
recent evidence suggests that young people in this country are less happy - and have
lower overall levels of life-satisfaction - than their peers in almost all other developed
nations (OECD, 2019). Wellbeing, mental health and young people’s overall emotional
state has consequently become a major policy issue (Parkin, 2016, 2020), with increasing
emphasis placed on teachers and schools to provide yet more support for the emotional
development of pupils.
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Importantly, the emotional state of young people during their formative years can
have long-lasting implications for their development and later lifetime outcomes
(Fletcher, 2013). A substantial body of work from the positive psychology literature
argues that happier individuals tend to be more successful in life (Lyubomirsky et al.,
2005). At the same time, work across the medical and social sciences has illustrated how
negative emotions — such as frequently feeling miserable, anxious, scared or depressed —
has a long-lasting negative impact upon an individual’s labour market status and health
(McLeod et al., 2016).

An important body of work on this topic has also emerged within the education
literature, with various scholars studying how positive and negative emotions may
influence the academic progress young people make during their time at school.
Pekrun et al. (2017) found positive emotions to be positively associated with subsequent
achievement, while negative emotions negatively predicted achievement. This is consis-
tent with the work of Rogaten and Moneta (2017) who found positive affect to be ‘the
strongest and sole psychological and direct predictor of students” academic performance’.
Likewise, analysing data from a large sample of university undergraduates, Mega,
Ronconi and De Beni (2014) concluded that ‘students’ emotions influence their self-
regulated learning and their motivation, and these, in turn, affect academic achievement .
Such work has been picked up by the OECD (OECD, 2019), who have consequently
claimed that ‘positive affect is positively associated with motivation, self-efficacy and
engagement at school, and indirectly with academic achievement’. On the other hand, in
the United States, Nickerson et al. (2011) find that positive emotions are negatively
related to most objective measures of academic success. Relatedly, while Lewis et al
(2009) found positive emotions to be related to school satisfaction and engagement, they
were not predictive of students’ grades. Interestingly, Chin et al. (2017) suggest that the
general construct of negative emotions is too broad for its influence to be detected upon
academic performance. However, they also indicate that more specific constructs —
particularly those related to test anxiety — are useful predictors of future test scores.
This is consistent with a wide body of related work on the academic consequences of
feeling anxious about upcoming tests (Howard, 2020; Von der Embse et al., 2018).
Nevertheless, outside the specific realm of test anxiety, existing evidence of
a relationship between young people’s emotions and their academic achievement
remains mixed, particularly with respect to the role played by positive affect.

Although insightful, some clear gaps within the aforementioned evidence remain.
First, with the exception of a sizeable literature specifically focused upon test anxiety, few
existing studies have explicitly investigated the relationship between teenagers’ emotions
and their performance in high-stakes examinations. This is despite the grades young
people achieve on such examinations having long-lasting material consequences for their
future (Machin et al., 2020). These examinations also often take place at an age when
young people experience negative emotions and low levels of wellbeing (e.g. at age 15/16
in the case of England). Second, there is a particular dearth of evidence on this matter in
England. This is despite England having a particularly large number of young people
experiencing negative emotions at a time when they are taking high-stakes examina-
tions — making it an ideal setting to conduct such research. Third, relatively few studies
have investigated the link between emotions and academic outcomes using large-scale,
longitudinal, nationally representative data.
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The aim of this paper is to add new evidence on this matter to the existing evidence
base. Specifically, I use PISA 2018 data from England linked to administrative records to
explore how the positive and negative emotions expressed by 15/16-year-olds (as mea-
sured using short versions of the Positive and Negative Affect Scale for Children -
Ebesutani et al., 2012 - and the Performance Failure Appraisal Inventory -; Conroy
et al., 2002) are related to the grades they achieve in England’s high-stakes GCSE
examinations.

Background and research questions

Although related, positive and negative emotions (or ‘affect’) are distinct psychological
constructs (Tran, 2013). Both are thought to be independently associated with young
people’s academic achievement. This section provides a brief overview of the background
underpinning the literature on positive and negative affect, and why such emotions may
be linked to young people’s performance in high-stakes examinations.

Positive affect and academic achievement

The ‘broaden and build’ theory of Fredrickson (2001), situated within the field of positive
psychology, provides an overarching framework motivating a link between the positivity
of young people’s emotions and their performance in high-stakes tests. In particular, the
broaden and build theory suggests that positive emotions ‘broaden people’s momentary
thought-action repertories and build their enduring personal resources ranging from
physical and intellectual resources to social and psychological resources’. Take the positive
emotion of joy, for example. The broaden and build theory suggests that this emotion
creates an urge to play, leading individuals to push boundaries and to be creative.
Likewise, pride — another positive emotion that is a central component of positive affect —
‘broadens by creating the urge to share news of the achievement with others and to envision
even greater achievements in the future’. Thus, critically, positive emotions are thought to
lead individuals to have a broad mindset. This, in turn, allows them to build long-lasting
social and cognitive resources. For instance, high levels of positive affect will help to
increase attention, while also encouraging individuals to have more flexible, creative and
efficient patterns of thought (Fredrickson, 2001). Likewise, such positive emotions may
also lead individuals to be more open to new information.

These are all key attributes that will help young people to build academic skills as they
progress through school, and may play a particularly important role in the build-up to
high-stakes examinations. Specifically, it has been hypothesised that a link between
positive affect and academic achievement may occur via three central channels (Zhou
et al., 2010). First, positive emotions are thought to improve problem solving, memory
and strategic thinking, helping young people to come up with innovative solutions to
problems. Second, positive emotions are likely to lead to better behaviour and academic
engagement, along with higher levels to intrinsic motivation (Pekrun et al., 2006, 2009).
Finally, higher levels of positive affect may lead to young people having a better relation-
ship with their teachers and school peers. This, in-turn, means young people may have
better ‘social resources’ upon which they can draw when preparing for high-stakes
examinations (e.g. support from teachers, forming study groups with their peers).
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Yet, despite this theoretical background, ‘there is scant evidence of the associations
between children’s positive emotions or dispositional positive emotionality and academic
achievement’ (Valiente et al., 2012). Our first research question will speak to this issue,
focusing upon 15/16-year-olds who are making the transition from childhood into young
adulthood. Specifically, we will generate new evidence on the link between positive
emotions and young people’s performance in high-stakes examinations in England:

Research question 1. Do teenagers with high levels of positive affect achieve better grades
in high-stakes examinations than their peers with average or low levels of positive affect?

Negative affect and achievement

Another theoretical model linking young people’s emotions to their academic achieve-
ment is the ‘control-value’ theory of Pekrun (Pekrun, 2006; Pekrun & Perry, 2014). I draw
upon this model to provide theoretical background as to why teenagers with high levels
of negative affect may perform worse in high-stakes tests. In particular, negative emo-
tions within the control-value theory can be further divided into two sub-groups. The
first are ‘negative-deactivating’ emotions, such as feeling sad, miserable or low mood. It is
thought that such feelings may reduce young people’s cognitive resources, resulting in
decreased attention span. Similarly, such emotions of ‘feeling down’ can lead to low levels
of motivation (Humensky et al., 2010). This combination may, in-turn, lead to ‘shallow
information processing’ (Pekrun et al., 2017), with young people unable to effectively
study, revise and prepare for high-stakes examinations. More generally, such emotions
also have clear links with mental health problems such as depression, with a wide body of
evidence linking such issues with lower levels of academic performance (for a systematic
review of this literature see, Wickersham et al., 2020). Together, the effects of negative
deactivating emotions are likely to lead to less progress being made at school, and lower
grades achieved on high-stakes examinations.

The second component of negative affect can be conceptualised as ‘negative activating’
emotions. Examples here would include feelings of fear and anxiety (Anttila et al., 2017).
Within control-value theory, it is thought young people’s cognitive resources are reduced
due to such worries, with their ability to concentrate upon academic tasks impacted by
irrelevant thoughts. In the context of high-stakes examinations, such emotions have clear
links with test anxiety, on which there is a wide-ranging literature (Cassady, 2004;
Hembree, 1988; Howard, 2020). Again, such emotions also have obvious links with
mental health problems such as Generalised Anxiety Disorder, which have been linked
to lower levels of educational attainment (Van Ameringen et al., 2003). Yet, in contrast to
negative deactivating emotions, negative activating emotions may also have positive
effects for some young people, such as acting as a motivating force driving them to try
and avoid failure (Anthony et al 2012).

Nevertheless, a wide body of evidence suggests that — overall — having high levels of
negative affect is detrimental to young people’s educational achievement and progress at
school (Pekrun et al., 2017). Yet few previous studies have explicitly considered this
relationship in the context of high-stakes tests, including in England. Consequently,
the second research question is:

Research question 2. Do teenagers with high levels of negative affect achieve worse grades
in high-stakes examinations than their peers with low or average levels of negative affect?
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Fear of failure

Fear of failure is one specific example of a ‘negative activating’ emotion. For instance,
McGregor and Elliot (2005) links fear of failure to shame. They note how achievement
events such as school examinations are potentially shameful if one fails, thus ‘threatening,
judgment-oriented experiences that put one’s entire self on the line’. This consequently
leads individuals to ‘keep themselves from the mistakes and failures that many achieve-
ment motivation theorists view as the grist for the mill of competence development’. In
other words, fear of failure can make individuals shy away from tasks, and thus not
making mistakes (e.g. when attempting problems during examination revision) which is
critical to the learning process. Fear of failure has similarly been linked to academic
procrastination (Rothblum, 1990; Schouwenburg, 1995), with fearful students avoiding
studying or engaging in otherwise poor study habits. This has also been noted by the
OECD (OECD, 2019), who note how a fear of failure can lead to young people ‘finding it
difficult to concentrate on a given activity because their minds are too busy trying to cope
with the associated stress and anxiety’, with this resulting in ‘avoidance behaviours, such as
procrastinating, withholding effort and misbehaving, [and] can result in students not
performing in a given activity or task as would be expected .

Yet, if such fear of failure is particularly intense, it could also spur motivation amongst
young people to ensure that these potential negative outcomes do not become a reality. In
other words, the effects of a fear of failure on examination performance could be non-
linear, with both very high and very low levels being problematic. Indeed, Haghbin et al.
(2012) notes that the relationship between fear of failure and negative activating emo-
tions such as procrastination is complex, with evidence that the relationship may depend
upon an individuals’ level of competence. Specifically, a fear of failure may lead less
competent students to procrastinate but spur more competent individuals into action.

I am particularly interested in such fear of failure - as an example of one negative
activating emotion that is likely to be especially relevant in this context — given how
prevalent such feelings are amongst young people in the build-up to high-stakes exam-
inations. For instance, at age 15, young people in England are more likely to be worrying
about the consequences of failure than their peers in almost every other western OECD
country (author’s calculations using the PISA 2018 database). Consequently, the final
research question is:

Research question 3. Do teenagers who worry a lot over the consequences of failure
achieve worse grades in high-stakes examinations than their peers without such worries?

Data
Overview

The data are drawn from the 2018 round of the Programme for International Student
Assessment (PISA) for England. This is in international study measuring 15-year-olds
skills in reading, science and mathematics. In England, the PISA data were collected in
November/December 2018, with 97% of the sample in Year 11. A total of 5,174 pupils
participated in PISA 2018 in England, with our main analytic models based upon the
~4,800 pupils with key information available. The timing of PISA in England is impor-
tant, with the data gathered just six months before young people took the high-stakes
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General Certificate of Secondary Education (GCSE) examinations (further details pro-
vided below). PISA uses a complex survey design, with schools first selected with
probability proportional to size, and then a random sample of 40 pupils drawn within
each school. The final school' and pupil response rates in England were 86% and 83%
respectively (Sizmur et al., 2019).

A key feature of the PISA data for England is that it has been linked to the National
Pupil Database (NPD) - administrative records capturing key details about pupils as they
have progressed through primary and secondary school. This provides information about
pupils’ academic achievement prior (at age 11) and very soon after (at age 16) they took
the PISA test. The PISA 2018-NPD linked data used in this paper has been accessed via
the Office for National Statistics Secure Research Service.

Measurement of positive and negative affect

As part of PISA, Year 11 pupils (15/16-year-olds) in England completed a background
questionnaire. This included the following question:

‘Thinking about yourself and how you normally feel: how often do you feel as described
below?’

* Happy (+)

e Scared (-)

e Lively (+)

e Miserable (-)

e Proud (+)

o Afraid (-)

e Joyful (+)

e Sad (-)

e Cheerful (+)

Young people were asked to respond to each item using a four-point scale (never, rarely,
sometimes, always). This question closely follows the Positive and Negative Affect Scale
for Children (Ebesutani et al., 2012), which has been widely used to study positive and
negative emotions amongst young people.

Using responses to these statements, I construct a positive affect and a negative affect
scale using a two-parameter graded response model (an application of item-response
theory). The positive affect scale is based upon the five questions followed by a (+) symbol
(happy, lively, proud, joyful, cheerful), while the negative affect scale is based upon the
four questions followed by a (-) symbol (scared, miserable, afraid, sad). Appendix
A provides a correlation matrix illustrating the association between each individual
item, with Cronbach’s alpha estimated to be 0.85 and 0.78 for the positive and negative
affect scales respectively. There is a moderate correlation between the positive and
negative affect scales (Pearson r = —0.41) indicating how these are capturing two related —
but also distinct — constructs.

Within the analysis, I am particularly interested in those pupils at the top and bottom ends
of the positive and negative affect distributions. Consequently, young people are divided into
three groups based upon these scales. Take negative affect, for example. I begin by dividing
the scales into quintiles. Those in the bottom quintile are then defined as having low levels of
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negative affect, while those in the top quintile are defined as having high levels of negative
affect. The middle three quintiles (representing 60% of pupils) are then combined into
a single group. A similar process is then followed to categorise the positive affect scale.”

Some descriptive information about these scales is provided in Appendix B. This
illustrates how, for instance, 96% of pupils categorised as having ‘low’ negative affect said
that they never or rarely felt miserable. In contrast, 35% of those with high negative affect
said that they always — and a further 62% said they sometimes - feel this way. Similarly,
99% of pupils with ‘high’ positive affect said they always feel cheerful, compared to
essentially none of those categorised as having ‘low’ positive affect. This hence clearly
illustrates how these groups differ substantially in their positive and negative affect in
both an absolute (as well as a relative) sense.

Fear of failure

A separate question included in the PISA background questionnaire was designed to
measure 15-year-olds ‘fear of failure’, using three items from the Performance Failure
Appraisal Inventory (Conroy et al., 2002):

‘How much do you agree with the following statements?’

e When I am failing, I worry what others think of me.

e When I am failing, I am afraid that I might not have enough talent.

e When I am failing, this makes me doubt my plans for the future.

Responses to these statements were provided using a four-point Likert scale (strongly
disagree to strongly agree). The correlation between these three items is reported in
Appendix A, with Cronbach alpha standing at 0.83. The survey organisers have then
formed a ‘fear of failure’ scale using pupils’ responses to these questions via an item-
response theory model. I follow a similar process to that outlined above for the positive
and negative affect scales, categorising pupils into ‘low’, ‘average’ and ‘high’ levels of fear
of failure based upon the quintile in which they fall.

Outcome measure

The primary outcome is young people’s performance in England’s high-stakes GCSE
examinations. These are England’s main school leaving examinations taken at the end of
Year 11 (May/June 2019 for the cohort in question) when most pupils are 16-years-old
and have important consequences for both pupils and their schools. For instance, GCSE
grades are important for educational progress and future outcomes (Machin et al., 2020),
while schools are publicly ranked in ‘league tables” based upon the results. There is hence
evidence of GCSEs causing young people anxiety and stress (Putwain, 2007), which gets
widely reported in the media (Hazell, 2019).

As part of their GCSEs, young people typically sit a series of examinations in around
eight or nine subjects. For each subject, they are awarded a grade between nine (the top
grade) and one (the lowest grade). A widely used summary measure of performance in
these examinations — which also has a key role in school accountability metrics - is their
‘attainment 8 score (Department for Education, 2016). This combines information on
the GCSE grades achieved in English (double weighted), mathematics (double weighted),
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sciences, humanities, a foreign language and three other subjects (e.g. art, physical
education). I use this as the primary outcome within this paper, which I standardise
to mean zero and standard deviation one. All estimates can hence be interpreted in
terms of an effect size.

To test the robustness of results I also present alternative estimates focusing upon
young people’s (a) mathematics and (b) English language GCSE grades. These subjects
have been chosen as they are taken by all young people and are particularly important for
educational progression. Specifically, I investigate the association between positive affect,
negative affect, fear of failure and maths/English grades, when treating GCSE outcomes
in these subject as continuous variables (see Appendix C and D).

Key control variables

Within the statistical models, a set of key variables are included as controls, as briefly
summarised below.

o Key Stage 2 achievement scores. Before entering secondary school, at age 11 pupils
in England sit national examinations — known as Key Stage 2 tests — in English and
mathematics. Together, these capture young people’s academic skills in these sub-
jects prior to entering secondary education.

e PISA achievement scores. Six months before sitting GCSEs, young people in the
sample took the PISA test. This is a two-hour assessment measuring skills in
reading, science and mathematics. It thus captures young people’s academic
skills near the start of Year 11. PISA scores are derived by the survey organisers
and are generated via a complex item-response theory model. A set of so-called
‘plausible values’ are then provided in the PISA database, providing an estimate
of the achievement of each pupil in each PISA subject (*fauthor cite*). The first
plausible value is used throughout this analysis.

¢ School and classroom environment. As part of the PISA background questionnaire,
pupils were asked a series of questions about the environment within their school
and, in particular, their English classes. This included details about discipline within
their school, teachers support for their learning, the interest shown by their class
teachers in their work and the use of different teaching approaches. Further details —
including example questions — are provided in Table 1.

¢ Education activities. PISA also asked pupils a series of questions about their
educational activities. This includes whether they receive home tutoring in
various subjects, the amount of time they spend studying before/after school
and whether they ever play truant or are late from school. See, Table 1 for
further details.

e Other attitudinal scales. A range of additional attitudinal scales were gathered
within PISA - with an overview provided in Table 1. This includes emotional
support pupils feel they receive from their parents, how they perceive competition
and competitiveness amongst pupils at their school, the value they place upon
education/schooling and their willingness to work hard.
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Table 1. Additional scales used from the PISA 2018 database.
Example question

School and classroom environment

Teacher interest The enthusiasm of the teacher inspired me.

School discipline Students don't listen to what the teacher says.

Teacher support The teacher helps students with their learning.

Teaching approach 1 (direct The teacher asks questions to check whether we have understood what was
instruction) taught.

Teaching approach 2 (direct The teacher tells me in which areas | can still improve.
instruction)

Adaptivity of teaching The teacher adapts the lesson to my class’s needs and knowledge.

Educational activities

Received home tutoring in various Do you currently attend additional instruction? Enrichment lessons in
subjects mathematics

Whether skipped or arrived late for | skipped a whole school day

school
Amount of time studied before/after On the most recent day you attended school, how long didyou study after
school leaving school?
Other attitudinal scales
Parental emotional support My parents support me when | am facing difficulties at school.
Competition at school It seems that students are competing with each other.
Cooperation at school It seems that students are cooperating with each other.
Value of school Trying hard at school will help me get a good job.
Competitiveness at school It is important for me to perform better than other people on a task.
Work mastery | find satisfaction in working as hard as | can.

Descriptive statistics

Table 2 provides some descriptive information about the cognitive test/exam measures
used in this paper (either as outcomes or as controls). Panels (a) and (b) illustrate the
distribution of GCSE total points scores and GCSE grades - the key outcome measures —
including how they are associated with PISA scores (one of the key controls). Panel (c)
then presents a correlation matrix between GCSE grades, PISA scores and Key Stage 2
scores. These figures illustrate how the measures are all positively correlated with one
another.

Table 3 provides an overview of the key groups of interest — those pupils with
particularly low/high values on the positive affect, negative affect and fear of failure
scales. Starting with gender, females are much more likely to have high levels of
negative affect (28% versus 11%) and fear of failure (27% versus 13%) than males.
On the other hand, gender differences in terms of high levels of positive emotions is
comparatively small (22% for females versus 18% for males). In terms of socio-
economic status, disadvantaged pupils are much more likely to have low levels of
positive affect than their disadvantaged peers. On the other hand, they are less likely
to fear failure. Low-achieving pupils (as measured by the end-of-primary school Key
Stage 2 test scores) are more likely to have low levels of negative affect - and low-
levels of fear of failure - than their higher achieving peers. Finally, in terms of
truancy, the main difference seems to be that those who skipped classes have
notably lower levels of positive affect (and higher levels of negative affect) than
those who do not.
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Table 2. The distribution of the test/examination measures.
(a) GCSE total points score

Statistic GCSE TPS
P10 19
P25 28
P50 39
Mean 39
P75 50
P90 60
Standard dev 15.26
Observations 5212

(b) GCSE English and mathematics grades

Mathematics English

Grade % Average PISA maths score % Average PISA reading scores
9 3.88% 628 2.74% 616

8 8.27% 586 5.97% 586

7 11.07% 563 9.47% 568

6 12.39% 531 17.55% 539

5 20.19% 506 22.20% 505

4 22.34% 467 17.84% 476

3 11.17% 436 17.88% 431

2 6.68% 398 4.62% 380

1 3.15% 359 1.06% 347

Ungraded 0.87% 365 0.68% 429
Observations 4,858 4,860

(c) Correlation matrix between cognitive measures

N = 4,560 KS2 MathsKS2 EnglishGCSE Maths GCSE EnglishGCSE total pointsPISA Maths PISA Read
KS2 Maths 1 - - - - - -
KS2 English 0.68 1 - - - - -
GCSE Maths 0.76 0.60 1 - - - -
GCSE English 0.53 0.59 0.68 1 - - -
GCSE total points 0.65 0.64 0.87 0.85 1 - -
PISA Maths 0.60 0.58 0.68 0.54 0.68 1 -
PISA Read 0.53 0.63 0.62 0.58 0.67 0.78 1
Methodology

The empirical methodology is based upon a series of OLS regression models, with each
including an additional set of covariates. Using the relationship between negative affect
and GCSE outcomes as an example, the analytic model is specified:

Where:
GCSE;; = Attainment 8 GCSE points score, standardised to mean zero and standard

deviation one.

N; = A set of dummy variables capturing low/high levels of negative affect (reference
group = middle 60% of the negative affect scale).

D; = A vector of demographic background characteristics (gender and socio-economic
status).
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Table 3. The demographic composition of the low/high positive affect, negative affect and fear of
failure groups.

Positive affect Negative affect Fear of failure
n Low High Low High Low High
(a) Percentages

Gender

Male 2,331 19% 22% 31% 1% 29% 13%

Female 2,519 21% 18% 11% 28% 1% 27%
Socio-economic status

Disadvantaged pupils 1,158 24% 17% 19% 23% 21% 18%

Advantaged pupils 1,158 15% 23% 21% 18% 16% 22%
Key Stage 2 English scores

Low-achieving pupils 1,086 23% 21% 25% 17% 23% 17%

High-achieving pupils 951 21% 16% 17% 23% 17% 23%
Truancy

Not skipped classes 4,009 19% 20% 21% 19% 20% 20%

Skipped classes 649 29% 18% 20% 26% 20% 23%

(b) Cell counts underlying the percentages

Gender

Male 2,331 443 513 723 256 676 303

Female 2,519 529 453 277 705 277 680
Socio-economic status

Disadvantaged pupils 1,158 278 197 220 266 243 208

Advantaged pupils 1,158 174 266 243 208 185 255
Key Stage 2 English scores

Low-achieving pupils 1,086 250 228 272 185 250 185

High-achieving pupils 951 200 152 162 219 162 219
Truancy

Not skipped classes 4,009 762 802 842 762 802 802

Skipped classes 649 188 117 130 169 130 149

Figures refer to the percent of the demographic group who fall in the low/high categories of the three covariates of
interest (positive affect, negative affect and fear of failure). Advantaged/disadvantaged pupils refers to top/bottom
quartile of the ESCS scale. High/low-achieving pupils refers to the top/bottom quartile of Key Stage 2 English scores.

KS2; = A vector of variables capturing end of primary Key Stage 2 mathematics and
English scores (taken at age 10/11).

PISA; = A vector of variables capturing PISA reading, mathematics and science scores.

E; = A vector of variables capturing pupils’ views of the class and school environment
within their school. These are captured by the teacher interest, school discipline, teaching
approach and adaptivity of teaching scale described in Table 1.

Ed; = A vector of variables capturing pupil’s educational activities, encompassing their
out-of-school study time, receipt of private tutoring and whether they have recently been
truant from school.

A; = A vector of other attitudinal scales captured by PISA, encompassing the parental
emotional support, competition at school, cooperation at school, value of school, com-
petitiveness at school and work mastery scales described in Table 1.

uj = School fixed-effects.

&j = Random individual error term.

Multiple specifications of model (1) are estimated, with each adding extra sets of
controls.

To begin, model M1 includes only a basic set of demographic controls (D), with all
other parameters (other than - the parameter of interest) constrained to zero. These
baseline estimates provide a first initial description of whether any of the three variables
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of interest (positive affect, negative affect and fear of failure) are independently associated
with performance in the high-stakes GCSE examinations. For instance, the estimated {8
parameters from model M1 will illustrate whether young people with particularly high or
low levels of negative emotions achieve better or worse GCSE grades than their peers in
the ‘average’ reference group.

Next, in model M2, Key Stage 2 scores are added (i.e. the § parameter is no longer fixed
to zero). These are measures of pupil’s achievement at the end of primary school (Year
6 — when most pupils are age 11) and are thus prior to the measurement of positive/
negative affect (captured mid-way through Year 11 - most pupils age 15) and GCSE
grades (outcomes at the end of Year 11 — most pupils age 16). Thus, rather than capturing
differences in overall GCSE attainment, the p parameters now capture the extent that the
covariate of interest (negative affect in the context of equation 1) is associated with the
academic progress young people make throughout their time at secondary school. In
other words, results from this model will account for the fact that young people with
different emotions may be of different academic abilities before they reach adolescence.

The third model (M3) additionally includes school fixed-effects. These strip away all
the between-school variation from the estimates. Hence the p parameter estimates will
now capture the extent that young people with different emotions progress differentially,
amongst those who attend the same secondary school. In doing so, this will effectively
control for all school-level inputs that are broadly constant across pupils attending the
same school, as well as school-level peer group effects.

PISA scores are then added in model M4. Hence, rather than capturing the relation-
ship between children’s emotions and their progress throughout secondary school, the
parameters now provide an estimate of the academic progress young people make during
Year 11 (the final year of secondary school in England). Specifically, to extent that the
PISA tests capture pupil’s academic competencies, M4 can be thought of as a six-month
‘value-added’” model, exploring the factors associated with the academic progress young
people make between the time of the PISA tests (November/December 2018) and their
GCSEs (May/June 2019). In other words, do Year 11 pupils with particularly high or low
levels of negative emotion make differential progress during their final six-months at
secondary school?

Models M5 to M7 then each add additional blocks of variables that may also explain
the progress young people make during Year 11. First, model M5 adds a selection of
school and classroom environment controls. These are added at this point because
I consider them unlikely to be ‘endogenous’ (i.e. they are unlikely to be caused by
young people’s emotional state), but might conceivably confound the relationship
between pupils’ emotions and their GCSE grades. Thus the  estimates from M5 will
reveal whether there is differential academic progress during Year 11 amongst pupils of
the same demographic background, who attend the same school and who study in classes
with a similar environment - but who differ in terms of their emotional state during this
important academic year.

The educational activities of children are added in model M6. This includes the time
they spend studying outside of school, whether they receive private tutoring and whether
they have recently played truant from school. Some of these variables could of course be
affected by young people’s emotional state. For instance, adolescents with high levels of
negative affect could be less motivated to spend time studying (or less able to
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concentrate) and/or be more likely to skip classes. In other words, these variables are
potentially endogenous with respect to young people’s emotions and may thus be
channels via which emotions affect GCSE outcomes (rather than confounders).
Nevertheless, the change in the B coefficients between M5 and M6 is thus likely to
provide some handle on the extent that the emotion-GCSE attainment relationship is
being driven by differences in young people’s study habits and educational investments.

Finally, model M7 presents results from the full model specification presented in
equation (1). This adds extra attitudinal and psychological traits of young people into the
model, such as the extent that they value school, the emotional support they receive from
parents and their views of competitiveness at their school. As with the variables added in
model M6, these could be affected by young people’s emotions, and thus potentially
reflect channels that mediate the emotion-GCSE attainment relationship. Nevertheless,
results from this final specification will illustrate how Year 11s with different levels of
negative affect progress during their final six months at school, amongst those with the
same demographic background, attending the same school, studying in classes with
similar environments, who have similar study habits, making similar educational invest-
ments and who otherwise hold similar attitudes.

Note that the above example refers specifically to the models I estimate to explore the
relationship between negative affect and GCSE outcomes. A separate set of analogous
models are estimated with respect to the link between positive affect and GCSE attain-
ment, and for the link between fear of failure and GCSE attainment. I do not include all
these scales together in a single model due to potential collinearity affecting the inter-
pretation of estimates.

Throughout this modelling process the final PISA student and balanced-repeated-
replication weights are applied. These fully account for the complex PISA survey
design, including the clustering of pupils within schools. Mean imputation and missing
dummy categories are used to account for missing covariate data in the main text, with
alternative results using multiple imputation presented in Appendix E to test the
robustness of the results. When interpreting the results, effect sizes below a threshold
of 0.1 are considered to be trivially small, while statistical significance is always tested at
the five percent level.

Results
Positive affect

Table 4 presents results regarding the link between positive affect and teenagers GCSE
grades. Starting with high levels of positive affect, in model M1 (demographic controls
only) there is a modest, statistically significant difference compared to the average group
(effect size = 0.12). This, however, is in the opposite of the expected direction; high levels
of positive emotions are associated with lower GCSE grades. Yet, in all other model
specifications (M2-M7), the effect size for the difference between high versus average
levels of positive affect sits close to zero - approximately 0.05 or less — and is never
statistically significant at the five percent level. Hence, overall, Table 4 provides little
evidence that young people with high levels of positive affect achieve difference GCSE
grades to their peers with average levels of positive affect.
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Table 4. The relationship between positive affect and GCSE total point scores.
(@) Models M1 to M4

M1 M2 M3 M4
Effect size SE Effect size SE Effect size SE Effect size SE

Positive affect (Ref: Middle 60%)
High positive affect -0.118* 0.051 -0.033 0.043 —0.055 0.031 0.006 0.025
Low positive affect —-0.169* 0.039 -0.139* 0.031 -0.179* 0.027 -—0.164* 0.024
Observations 4,836 4,836 4,836 4,836
Controls
Demographics Y Y Y Y
Key Stage 2 scores - Y Y Y
School fixed-effects - Y Y
PISA scores Y

(b) Models M5 to M7

M5 Mé M7

Effect size SE Effect size SE Effect size  SE
Positive affect (Ref: Middle 60%)

High positive affect 0.000 0.024 -0.014 0.024 -0.026 0.023
Low positive affect —0.155* 0.025 -0.144* 0.024 -0.127* 0.024
Observations 4,836 4,836 4,836
Controls

Demographics

Key Stage 2 scores
School fixed-effects
PISA scores

Teacher interest
School discipline
Teacher support
Teaching approach
Adaptivity of teaching
Tutoring
Out-of-school study -
Truancy -
Parent emotional support -
Competition at school -
Cooperation at school -
Value of school - -
Competitiveness at school - -
Work mastery - -
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Figures refer to effect size differences relative to the middle (reference) group. * indicates statistically significant
difference from the reference group at the five percent level.

Turning to low levels of positive affect, the opposite seems to hold true. In particular,
a consistent modest negative association (compared to the average group) can be
observed across all seven model specifications. The estimated effect size across the
seven models sits within a reasonably narrow range - between approximately 0.10 and
0.15 standard deviations — and is always statistically significant at the five percent level.
Interestingly, the wide array of additional covariates added between models M1 and M7
seem to have little impact upon the estimated effect size, and thus the substantive results.
In other words, low levels of positive affect are clearly associated with lower GCSE grades
(M1) and progress in secondary school (M2), including during Year 11 (M4). This holds
true even amongst young people who attend the same secondary school (M3), make
similar investments/effort in their schooling (M6) and who otherwise have similar
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attitudinal and psychological traits (M7). The same broadly holds true for the difference
between the high and low positive affect groups. Estimates from models M2 to M7
suggest that there is a difference in GCSE achievement between 0.1 and 0.15 standard
deviations between Year 11s with high and low levels of positive emotions. Overall,
Table 4 thus provides reasonably strong evidence that 15-year-olds with low levels of
positive emotions achieve modestly lower GCSE grades than their peers with average or
high levels of positive emotions.

Appendix C and Appendix D illustrate how we continue to find a modest association
between low levels of positive affect and GCSE outcomes when focusing specifically upon
mathematics and English grades (rather than Attainment 8 scores). Likewise, Appendix
E demonstrates how we continue to find low levels of positive affect to be associated with
GCSE outcomes when multiple imputation is used to handle missing covariate data.

Negative affect

Results capturing the association between negative emotions and GCSE outcomes can be
found in Table 5.

Focusing upon low levels of negative emotions to start, model M1 indicates that there
may be a modest, statistically significant association with GCSE grades (at least compared
to the ‘average’ group). The magnitude of the estimated effect sizes declines however in
all other model specifications, to below 0.05 standard deviations, and does not reach
statistical significance at the five percent level. The same holds true with respect to the
difference between the high and low negative affect groups, where differences are con-
sistently small and not statistically significant. Similar results emerge across Appendix
C and D when GCSE mathematics and English grades are used (rather than Attainment 8
scores) and Appendix E when multiple imputation is used to handle missing covariate
data. Table 5 - and the supplementary results presented in the appendices - hence
provide no clear evidence that low levels of negative emotions are associated with
achievement in high-stakes examinations.

The findings with respect to high levels of negative affect are somewhat more nuanced.
There is evidence of a statistically significant association across most of the seven model
specifications between the ‘high’ and ‘average’ groups (though, as noted above, no
difference between the ‘high’ and ‘low’ groups). However, even the estimated effect size
for the difference between the high and average groups is consistently small, falling within
a narrow range between approximately 0.05 and 0.10. The addition of extra controls into
the model thus clearly has relatively little impact upon the estimated association between
negative affect and GCSE grades (and thus the substantive results). Overall, the results
presented in Table 5 fall below the 0.1 effect size threshold, with any relationship between
negative emotions and GCSE outcomes considered to be trivially small.

Fear of failure

To conclude, Table 6 explores how Year 11 pupil’s ‘fear of failure’ is associated with their
GCSE grades. Starting with pupils who report high levels of fear of failure, I find little
evidence that they achieve higher or lower GCSE grades than pupils with moderate or
low fear of failure levels. The effect sizes reported in Table 6 are consistently below the 0.1
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Table 5. The relationship between negative affect and GCSE total point scores.
(@) Models M1 to M4

M1 M2 M3 M4

Effect size SE Effect size SE Effect size SE Effect size SE

Negative affect (Ref: Middle 60%)
High negative affect —-0.039 0.038 —0.078* 0.033 -0.094* 0.020 —0.091* 0.017
Low negative affect —0.104* 0.036 —0.043 0.032 -0.049* 0.023 -0.026 0.022
Observations 4,797 4,797 4,797 4,797
Controls

Demographics Y Y Y
Key Stage 2 scores - Y Y
School fixed-effects - Y
PISA scores

<< =<=<

(b) Models M5 to M7

M5 M6 M7

Effect size SE Effect size SE Effect size  SE

Negative affect (Ref: Middle 60%)
High negative affect —-0.080* 0.016 -0.076* 0.016 -0.062* 0.017
Low negative affect —-0.029 0.021 -0.031 0.021 -0.040 0.021
Observations 4,797 4,797 4,797
Controls
Demographics

Key Stage 2 scores
School fixed-effects
PISA scores

Teacher interest
School discipline
Teacher support
Teaching approach
Adaptivity of teaching
Tutoring
Out-of-school study -
Truancy -
Parent emotional support -
Competition at school - -
Cooperation at school - -
Value of school - -
Competitiveness at school - -
Work mastery - -
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Figures refer to effect size differences relative to the middle (reference) group. * indicates statistically significant
difference from the reference group at the five percent level.

threshold and never approach statistical significance at the five percent level. A broadly
similar finding emerges for young people with very low fear of failure levels. Specifically,
the difference in GCSE grades between pupils with low, average and high levels of fear of
failure is almost always small (below an effect size of 0.1) and statistically insignificant.
Thus, on the whole, Table 6 clearly paints a picture of a null effect, with little sign of any
meaningful association between fear of failure and GCSE grades. This conclusion is also
supported by the supplementary results, where similar small and statistically insignificant
effects continue to be found when GCSE mathematics grades (Appendix C) or English
grades (Appendix D) are used as the outcome measure, or when imputation is used to
account for missing covariate data (see Appendix E).



ASSESSMENT IN EDUCATION: PRINCIPLES, POLICY & PRACTICE . 17

Table 6. The relationship between fear of failure and GCSE total point scores.
(a) Models M1 to M4

M1 M2 M3 M4
Effect size SE Effect size SE Effect size SE Effect size SE

Fear of failure (Ref: Middle 60%)
High fear of failure 0.065 0.041 0.015 0.035 0.005 0.026 0.017 0.023
Low fear of failure —0.063 0.041 -0.044 0.032 —0.069* 0.025 -0.015 0.022
Observations 4,821 4,821 4,821 4,821
Controls
Demographics Y Y Y Y
Key Stage 2 scores - Y Y Y
School fixed-effects - - Y Y
PISA scores Y

(b) Models M5 to M7

M5 Mé M7

Effect size SE Effect size SE  Effect size SE

Fear of failure (Ref: Middle 60%)
High fear of failure 0.020 0.023 0.011 0.023  0.008 0.023
Low fear of failure —-0.017 0.022 —-0.019 0.021 -0.019 0.021
Observations 4,821 4,821 4,821
Controls
Demographics

Key Stage 2 scores
School fixed-effects
PISA scores

Teacher interest
School discipline
Teacher support
Teaching approach
Adaptivity of teaching
Tutoring
Out-of-school study -
Truancy -
Parent emotional support -
Competition at school - -
Cooperation at school - -
Value of school - -
Competitiveness at school - -
Work mastery - -
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Figures refer to effect size differences relative to the middle (reference) group. * indicates statistically significant
difference from the reference group at the five percent level.

Conclusions

The wellbeing of young people has become a prominent academic and public policy issue
across the western world (Burns & Gottschalk, 2019). Although this is a complex matter,
affected by many aspects of the home and school environment (Basu & Banerjee, 2020),
there has been particular concern surrounding low-levels of wellbeing - and associated
mental health problems - in the build-up to high-stakes examinations. This is, of course,
an important issue in its own right, with the emotional wellbeing of teenagers linked to
their mental health outcomes as adults (Johnson et al., 2018). Yet such emotions may also
have a direct effect upon young people’s educational outcomes. Indeed, many previous
authors have argued that teenagers’ emotions are both theoretically and empirically
linked to academic achievement (Fredrickson, 2001; Pekrun et al., 2017; Valiente et al.,
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2012). This is important as any impact of teenage emotions on educational outcomes —
particularly the grades achieved in high-stakes examinations — would represent one
mechanism via which teenage emotions may influence outcomes in later life.

This paper has contributed new empirical evidence on this issue, using large, nation-
ally representative longitudinal data from England. Specifically, I have investigated how
positive emotions, negative emotions and fear of failure expressed by 15-year-olds is
related to the grades they achieved in England’s high-stakes GCSE examinations. This
represents an ideal setting to conduct such work given (a) the high-stakes nature of
GCSEs; (b) teenagers in England have particularly low-levels of wellbeing compared to
other OECD countries (OECD, 2019) and (c) the dearth of existing empirical evidence on
this matter within this national setting.

I find consistent evidence that low levels of positive affect - i.e. young people rarely
feeling emotions such as happiness, pride and joy - is linked to lower GCSE grades. The
magnitude of the association is however quite modest (effect size between 0.10 and 0.15),
while there is no evidence of a link between GCSE grades and high levels of positive
affect. Indeed, outside of low positive affect, I find little robust evidence of a link between
teenagers’ emotions and their GCSE outcomes. Across various different model specifica-
tions and outcome measures, estimates of the association between fear of failure and
GCSE grades has produced null or very small effects. Likewise, evidence of an association
between negative affect and GCSE grades was mixed at best, with estimated effect sizes
consistently small (below 0.1 standard deviations) and often failing to reach statistical
significance at the five percent level. Overall, the results thus provide only quite limited
evidence that teenagers emotions are related to performance on high-stakes examina-
tions, being confined to a modest reduction in grades for those pupils with particularly
low levels of positive affect.

There are of course some limitations of this work. First, the PISA-NPD data
analysed are observational rather than experimental. Hence, as with most work in
this area, it is prudent to interpret estimates as conditional associations only, rather
than necessarily capturing cause and effect. Second, measurement of the constructs of
interest (positive affect, negative affect and fear of failure) has been based upon
a limited number of questionnaire items. Although these display good levels of internal
consistency, future research should look to use an extended battery of items. Third,
young people’s emotions have only been measured at a single — although key - time
point (towards the end of the first term of Year 11). Collecting data at additional time
points, capturing variation in young people’s emotions throughout their time at
secondary school, would help facilitate a more fine-grained analysis of how these
constructs are related to academic achievement over a prolonged time horizon.
Fourth, relatedly, this work has focused on the situation in England at a particularly
important point during young people’s schooling. The extent that the findings can be
generalised to other national settings or time points — particularly those where high-
stakes examinations are not looming on the horizon - is not clear. A contemporary
example is that the data used in this research was collected prior to the COVID-19
pandemic, which has had profound impact upon young people’s wellbeing and school
experiences (for international evidence on this matter, readers are directed to the
International Association for the Evaluation of Educational Achievement’s Responses
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to Educational Disruption Survey - https://www.iea.nl/studies/iea/REDS). Whether
different findings might emerge as the world recovers from the pandemic is an
important issue for future research.

Despite these limitations there are some important implications stemming from this
work. Initiatives to improve positive affect amongst teenagers who rarely feel happy,
proud and joyful are likely to be important in their own right. Yet results from this study
suggest that they may also have some modest spillover benefits for academic achievement
as well. On the other hand, my findings suggest that previous claims of a link between
negative affect, fear of failure and educational outcomes are somewhat exaggerated. In
reality, these emotions seem to be largely unrelated to young people’s performance in
high-stakes examinations. Policy and practice should thus focus upon such emotions as
being of importance and concern in their own right, rather than due to any potential link
with future educational outcomes.

Notes

1. PISA allows substitute schools to take the place of non-respondents. The before-
replacement school response rate in England was 72%, with an after-replacement response
rate of 86%.

2. As there is some bunching of observations at particular points on the positive and negative
affect scales, a very small amount of random noise has been added to ensure the quintiles
form equally sized groups (with the PISA weights applied).
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