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Abstract

We evaluate a cluster randomised trial of a teacher-delivered programme aimed at
increasing perseverance and academic achievement in primary school pupils across 100
schools in England. Year 6 teachers in treatment schools receive training in growth
mindset theory and deliver an eight-week programme of structured classroom sessions.
The intervention has no impact on Key Stage 2 test scores in reading, mathematics,
or grammar, punctuation and spelling and this null result holds across all subgroups,
including pupils eligible for Free School Meals. The intervention does produce a large
shift in pupils’ beliefs about the malleability of their intelligence (0.417 standard devi-
ations), confirming that the programme was received as intended, and a positive effect

on intrinsic motivation towards learning (0.127 SD).
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1 Introduction

Non-cognitive skills predict meaningful long-term outcomes such as schooling, employment,
job performance, health and criminal behaviour (Heckman et al., 2006; Almlund et al., 2011;
Borghans et al., 2016). Unlike raw intelligence, non-cognitive skills are malleable and can be
shaped until later years through investments and targeted interventions (Kautz et al., 2014).
The literature on the technology of skill formation emphasises that human development is
a dynamic process where investments boost skills and skills are self-productive and exhibit
dynamic complementarities (Cunha et al., 2010). As a consequence early life investments
in cognitive and non-cognitive skills maximise their returns, beginning with attainment in

school.

Character traits such as self-perception, perseverance, motivation and self-control, have
received particular attention in psychology and economics for their important role in foster-
ing human capital accumulation and predicting later life outcomes (Heckman et al., 2006;
Almlund et al., 2011; Kautz et al., 2014). Perseverance in the form of drive for long term
goals, often defined as grit, has been shown to be positively associated with educational
attainment (Duckworth et al., 2007, 2019; Jachimowicz et al., 2018). A growing literature
in educational psychology hypothesises that it is possible to increase perseverance in young
people, and as a consequence improve their attainment and long-term outcomes, by teach-
ing them that their brain has the potential to grow through effort exerted on challenging
tasks (Dweck, 2006; Yeager and Dweck, 2012; Paunesku et al., 2015; Yeager et al., 2016).
The belief that ability can grow through effort and dedication, called “growth mindset”, is
associated with greater incentives to exert effort over time, as pupils believe their work will
pay off (Claro et al., 2016).

Whether schools can foster perseverance at early ages, and thereby improve the achieve-
ment of young pupils, is a key question both for policy and for the economics of human
capital: if schools can raise non-cognitive skills cheaply and at scale, the aggregate returns
in terms of educational attainment and later labour market outcomes may be substantial
(Heckman et al., 2006; Kautz et al., 2014). We evaluate a large-scale cluster randomised
trial of a teacher-delivered programme aimed at increasing perseverance in primary school
pupils across 100 schools in England. Year 6 teachers in treatment schools receive one day of

training by educational psychologists introducing them to growth mindset theory and how to



embed it in everyday classroom practice, including how to give effort-focused feedback and
frame mistakes as learning opportunities. Teachers then deliver an eight-week programme of
structured weekly sessions (up to 2.5 hours per week, within normal class time). The aim of
these sessions is to change the way pupils think about their intelligence: to build high expec-
tations, motivation and resilience, and to encourage learning plans and goals that emphasise
the development of skill and the expansion of knowledge. The underlying mechanism is that
pupils who learn their intelligence can grow with effort have stronger incentives to persevere

on challenging tasks and, as a consequence, improve their academic outcomes.

The primary outcomes are KS2 test scores in reading, mathematics, and grammar, punc-
tuation and spelling (GPS): externally marked national assessments taken at the end of Year
6. To understand the mechanisms through which the intervention may affect attainment, we
also examine its impact on pupils’ beliefs about the malleability of their intelligence and on
four dimensions of academic motivation: intrinsic value, self-efficacy, test anxiety, and self-
regulation. Information on these non-cognitive outcomes is collected through questionnaires

administered to all pupils before and after the intervention.

We supplement this quantitative evaluation of the intervention with a qualitative study,
to i) better understand how the intervention was implemented and delivered in treatment
schools, and whether this differed from the intended delivery model; ii) shed light on teach-
ers’ and pupils’ responsiveness to the intervention, and the perceived impact on participants;
iii) gather information on the activity of schools within the control group over the course of

the trial period.

The intervention has no impact on test scores in reading, mathematics, or grammar,
punctuation and spelling, as measured by externally marked national assessments at the end
of Year 6. This null result applies across all pupils, including those from a disadvantaged
background and those who self-reported low beliefs in the malleability of their ability at
baseline. The intervention does produce a large shift in pupils’ beliefs about the malleability
of their intelligence (0.417 SD, 95% CI: 0.27 to 0.57), consistent with the programme having
been received as intended. There is also a borderline significant positive effect on intrinsic

motivation towards learning (0.127 SD).

An extensive literature in psychology and economics investigates the impact of school-



based interventions rooted in the growth mindset approach or more generally aimed at raising
grit and perseverance among young people. Bettinger et al. (2018) show that a brief inter-
vention targeting beliefs about the malleability of intelligence improves performance in a
maths test three weeks after the intervention in Norway, with effects concentrated among
pupils who initially reported a fixed mindset. With a similar brief intervention, Paunesku
et al. (2015) find that treated pupils at risk of dropping out in 13 US schools perform better
in end-of-semester grade point averages. Yeager et al. (2016) test a growth mindset inter-
vention among 9th graders and find positive effects on core-course grade point averages for
low-achieving pupils. In the largest study to date, Yeager et al. (2019) conduct a national
experiment across 65 US public high schools involving over 12,000 students and find that
a brief online intervention raises end-of-year GPA among lower-achieving students, with no
significant effect on high achievers. A systematic review by Sisk et al. (2018) and a sub-
sequent meta-analysis by Burnette et al. (2022) confirm that the average effect of growth
mindset interventions on academic achievement is small and concentrated among students

from disadvantaged backgrounds.

In all of these studies, subjects are secondary school pupils or college students and the
intervention is brief, typically delivered online or via short classroom sessions. Huillery et al.
(2025) test the impact of a more pervasive intervention conducted in 97 French disadvan-
taged middle schools to increase perceived return to effort among adolescents by developing
an internal locus of control and the belief that intelligence is not a fixed trait. Treated pupils
attend three sessions a year for four years led by external facilitators; they attain higher test
scores, improve their behaviour and report a change in their mindset and higher educational
and professional aspirations. Santos et al. (2022) conduct a nationwide field experiment with
middle-school students comparing a self-directed and a teacher-delivered grit programme; the
teacher-delivered arm produces positive effects on socio-emotional skills including grit, while
impacts on grade point averages are more limited. The programme evaluated by Alan et al.
(2019) differs from the previous studies in that subjects are younger children, enrolled in
primary state schools in Istanbul, and the intervention is delivered by teachers over a set of
sessions that cover several weeks of one academic year. Treated pupils in this trial are more

likely to set challenging goals, exert effort and obtain higher grades.

Evidence on the effectiveness of teacher-delivered programmes aimed at raising persever-

ance and grit comes almost entirely from non-English-speaking settings, and no prior study



has tested such a programme against externally graded national test scores at national scale.
We fill this gap with a cluster RCT across 100 primary schools in five English regions, using
KS2 national assessments — blind-marked, high-stakes tests — as the primary outcome. The
closest study is Alan et al. (2019), who find large effects on achievement in Istanbul primary
schools; our null result on attainment, alongside a treatment effect on mindset beliefs of 0.417
standard deviations (approximately 50% larger than theirs), points to a context-specific ex-
planation. England’s national curriculum already centres the personal development of pupils
(Department for Education, 2013) and Ofsted holds schools accountable for pupils’ broader
development alongside academic achievement (Ofsted, 2015). Qualitative evidence from our
study suggests that some teachers in both treatment and control schools had prior aware-
ness of the ideas underlying the intervention, though none had received formal training on
them. Taken together, these findings suggest that the effectiveness of perseverance-oriented
programmes on attainment depends critically on the baseline context, and that in school
systems already oriented towards fostering non-cognitive skills, the marginal returns to such

interventions may be limited.

The rest of the paper is structured as follows: section 2 describes the intervention and the
evaluation design of the trial; section 3 presents the data and baseline descriptive statistics;
section 4 presents the results; section 5 reports the main findings of the qualitative analysis;

section 6 discusses the results and section 7 concludes.

2 Intervention and Evaluation

2.1 Content of intervention

The aim of the intervention studied in this trial is to increase the achievement of primary
school pupils in numeracy and literacy by helping them to develop the belief that their in-
telligence is malleable and can grow with effort and dedication. The conjecture at the core
of the intervention is that by changing teachers’ behaviour and language as a result of a
specific training, along with the delivery of precise sessions in the classroom, pupils change
their own mindset and expectations about their own ability. This leads to changes in pupils’
learning behaviour as they become more resilient and engage in challenge and opportunity.

As a consequence, pupils’ academic attainment improves (Blackwell et al., 2007).



The intervention had two components. First, Year 6 teachers received one day of train-
ing that was prepared and delivered by a team of educational psychologists. The training
introduced teachers to the growth mindset literature and evidence and provided suggestions
on how to embed the approach in their classrooms and lessons. In particular teachers were
advised to give feedback by praising pupils for their effort, approach and own outcome rather
than for their ability or final result compared to others and to repeat the message that mak-

ing mistakes is an opportunity to learn rather than a negative experience.

Second, to supplement these suggested changes to everyday practice and to effectively
introduce pupils to the idea of incremental intelligence through structured teaching and
learning activities, teachers were given the materials to run an eight-week programme (up
to 2.5 hours a week) of weekly lessons with their Year 6 pupils. These sessions took place in
normal class time. The aim of these sessions was to change the way that pupils think about
their intelligence, in particular to build high expectations and resilience and to encourage
specific plans and goals, emphasise the choice of the right learning strategies, the develop-
ment of skill; and the expansion of knowledge. Teachers were given a teaching manual that
included comprehensive lesson plans for the eight sessions and a USB stick with additional
material to support their interaction with children and their parents. In addition, teachers
were granted free access to online videos. These videos were referenced in the lesson plans
and teachers were encouraged to use the videos to explain or emphasise particular concepts
such as resilience and learning from mistakes. The videos focused on three famous people,
Darwin, Einstein, and Wilma Rudolph, describing their lives and how they overcame adver-
sity and succeeded, in line with the growth mindset message. Other materials provided by
the project team included posters on growth mindset and pupil quizzes. During the training
day teachers were carefully guided through the content of the materials and given practical

tips on how to make these sessions more effective.!

2.2 Evaluation Design

Primary education in England starts at age 5 in Year 1 and lasts for 6 years. During the
primary education period there are two stages: Key Stage 1 (KS1), that ends in Year 2
when pupils are assessed by their teachers; Key Stage 2 (KS2) that runs between Year 3

I Appendix A includes a sample of slides from the training day.



and Year 6, ending with externally marked national tests.? The majority of pupils, around
93%, attend state schools. The intervention we evaluate in this study is aimed at teachers
and pupils in primary state schools across England. It was implemented at the beginning
of Year 6 to test its effect six months later on performance in externally marked national
tests. Figure 1 summarises the institutional setting of primary education in England and

the timing of the intervention.
Figure 1: Institutional settings and timing of the intervention

Primary school: Year 1 to Year 6
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The design of this study is a two-arm cluster randomised trial, with primary schools
participating in the trial randomly assigned to either the intervention group or the control
group. School-level randomisation was chosen over class or pupil level to minimise the chance
of contamination of control by treatment. The trial had a wait-list design to keep the con-
trol schools engaged and to minimise the risk that they would seek a similar formal training
in the same academic year. All schools paid £500 and received the full training. Schools
in the treatment group received their training in September/October 2016, while wait-list
control schools received the training two academic terms later, after the date of the national
Standard Assessment Tests (SATS).

Schools were allocated to the treatment or the control group using a block randomisation
technique, controlling for prior attainment at the school level and geographical area. Blocks
were defined according to terciles of school-level KS1 performance within each of five loca-
tions: Midlands; North East; North West; South East; and South West.® The purpose of

2Teachers’ evaluations are also available for Year 6.
3Schools were allocated 50:50 to the intervention group or to the control group after their recruitment

and consent forms had been received. Each school was assigned a random number between 0 and 1 from a

uniform distribution. Schools were then sorted by block and random number. The first school in the list was



blocking was to improve the balance between the treatment and control groups in terms of
key outcome-related characteristics. Figure 2 shows the geographical distribution of treat-
ment and control schools after the randomisation. The trial was delivered as it would be at
scale and 101 schools with about 5,000 Year 6 pupils in South East, South West, Midlands,
North East and North West were recruited to the trial.

Figure 2: Treatment and control schools

Table 1 reports the timeline of the trial. Recruitment involved adverts online, on social
media (e.g. Facebook groups for Year 6 teachers) and emails from the National College of
Teachers. A snowball approach was also used whereby interested schools and other school
contacts were asked to pass on the advert to other schools in their own networks, and some
schools volunteered via this route. 179 schools initially registered their interest. All volunteer
schools were contacted to check that they met the inclusion criteria for the project and to

outline the key commitments for the school. Schools were eligible to participate in the study

randomly assigned to be in the treatment or control group. Each subsequent school in the list was assigned
to be in the opposite group of the previous schools, thus assuring an equal distribution allocation. The Stata

code for this randomisation is reported in Foliano et al. (2019).



if: i) they had not used a systematic mindset programme with their Year 6 cohort before;

ii) they were able to attend one of the training dates provided by a team of educational

psychologists.
Table 1: Timeline of the programme
Date Activity
Jan 2016 Schools approached
Jan-May 2016 Schools recruited and agree to participate
May /July 2016 Pre-trial Mindset and MSLQ questionnaires
Jun-16 Schools randomly allocated to treatment/control group
Sep-16 Intervention group attended 1-day training event
Sept-Dec 2016 Intervention delivered in schools by intervention group

Sept 2016-Feb 2017  Fidelity survey to treatment schools
Dec 2016-Feb 2017  Fieldwork visits to 6 treatment schools

Jan-Feb 2017 End of project survey to treatment schools
Jun-17 Control group survey

May-17 Pupils sit Key stage 2 Exams

March/July 2017 Post-trial Mindset and MSLQ questionnaires
Jun-17 Control group attended 1-day training event

Autumn term 2017 Intervention delivered by control schools

Schools that were interested in taking part and that met the eligibility criteria were
emailed a "Welcome pack" which included a description of the study in detail, a permission
form for the headteacher to complete, an information letter to parents giving them the option
to withdraw their child from the study, a form to request the children’s unique pupil num-
bers (UPNs) and the "School Questionnaire" to be administered to pupils to collect baseline
information on non-cognitive measures such as beliefs, motivations and learning attitudes.
Prior to being randomised schools needed to provide the following: i) head teacher’s consent
to their school taking part in the trial; ii) confirmation that the information letters to parents

were sent out; iii) UPNs for all Year 6 pupils; iv) completed pre-test non-cognitive measures.

Schools entered the randomisation phase when they returned the head teacher consent



form and were informed of their allocation only after returning all remaining material. All

pupils attending Year 6 in selected schools were eligible for the treatment.*

Year 6 teachers in the treatment schools attended the training in September 2016. Teach-
ers were asked to deliver the eight sessions of the programme to their pupils between Septem-
ber 2016 and January 2017. During these months, treatment schools were administered
fidelity surveys. Fieldwork visits and end of project surveys were carried out between De-
cember 2016 and February 2017. Treated pupils sat their SATs in May 2017 and post-trial
questionnaires on beliefs, motivations and attitudes towards learning were administered to
all pupils between March and July 2017. Finally, schools in the control group responded to

a survey in June 2017 and attended the training in the same year in September.

2.3 Outcomes of interest

The main cognitive outcomes considered in the evaluation of this intervention are the
externally-marked tests that pupils sit at the end of KS2. These outcomes are better than
teachers’ assessments for two main reasons. First, they are blind assessments produced by
external markers, therefore, they cannot be affected by teachers’ knowledge of the treatment
status of the pupils. Second, they are finely scored, providing high granularity that allows
identification of potentially small effects of the treatment. We include scores from three

tests: Reading, Maths and Grammar, Punctuation and Spelling (GPS).

The secondary set of outcomes includes measures of beliefs about the malleability of in-
telligence, and of motivations and attitudes towards learning. Questionnaires administered
by teachers to pupils included three items designed to measure pupils’ mindsets, based on
Dweck (2006). The aim of these items was to measure whether pupils held a fixed mindset
— the belief that intelligence is a fixed trait — or a growth mindset — the belief that in-
telligence can grow with effort. The mindset measure created with these questions has been

used and validated in several experimental and economic studies (see for instance Yeager
et al. (2016); Dweck (2006); Alan et al. (2019)).

4Six schools dropped out from the study after the randomisation and did not provide any pre-treatment

information and therefore, were not included in the main analysis.
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Questionnaires also included 31 items from the standard Motivated Strategies for Learn-
ing Questionnaire (MSLQ) (Pintrich and De Groot, 1990; Pintrich, 1991; Pintrich et al.,
1993). The MSLQ was developed originally to study college student learning. It draws on a
social-cognitive theoretical framework that assumes motivations and learning strategies are
not fixed traits of the learner, but vary by context and academic task (Duncan and McK-
eachie, 2005). Four sub-scales were selected: self-efficacy; intrinsic value; test anxiety and
self-regulation — a widely used set of measures of motivations and learning strategies. The
intrinsic value scale measures to what extent pupils’ participation in an academic task is
an aim in itself, rather than participation being a means to an aim; the self-efficacy scale
measures how pupils judge their ability to accomplish a task as well as their confidence in
their skills to perform that task; the test anxiety scale measures students’ concern about
taking an exam; finally, the self-regulation scale measures pupils’ ability to plan, monitor
and regulate their cognitive strategies to succeed in an academic task. The original questions
were adapted by the educational psychologists that designed the content of the training to
make them relevant to the age (i.e. primary school children) and location (i.e. England) of

participants in our programme. The full set of questions is reported in Appendix B.

3 Data and baseline information

Initially 168 schools were approached; of these, 67 declined to participate in the study. 101
schools were included in the randomisation: 50 were allocated to the intervention group and
51 were allocated to the control group. After the randomisation, 6 schools (2 in treatment,
4 in control group) withdrew from the study and were not included in the final analysis as

they did not provide baseline information.

The precise number of pupils initially randomised into the trial is 5,018. For these pupils
the unique pupil numbers (UPNs) were obtained from the 101 schools participating in the
study. 11 pupils were withdrawn from the trial by their parents and 132 UPNs could not be
matched to administrative records of pupils in those schools. Of the remaining 4,875 pupils
randomised in the trial, 291 are lost because 6 schools withdrew from the study after the
randomisation (85 in 2 treatment schools and 206 in 4 control schools). The final number of
pupils that could be included in the primary analysis is 4,584. The total rate of attrition for
primary outcomes is 11.58% for reading, 11.24% for maths and 11.36% for GPS. Attrition is

11



a bigger problem for beliefs and attitudes towards learning: approximately 31% of originally
randomised pupils are missing post-trial questionnaire data for the mindset measure and all
four MSLQ subscales. The with-covariate analysis samples (N ~ 2,900) are smaller still,
owing to listwise deletion on pre-treatment questionnaire measures used as controls; this
reflects the covariate specification rather than additional non-response. Appendix Table C2
compares baseline characteristics of questionnaire respondents and non-respondents: attri-
tion is not differential by treatment arm (p = 0.973), and respondents and non-respondents
are similar on prior attainment and all baseline non-cognitive measures, though girls and

White pupils are somewhat more likely to respond.

Data used in the analysis come from two sources: administrative records on attainment
and demographic characteristics from the National Pupil Database (NPD); information on
pupils’ beliefs and attitudes towards learning and school collected before and after the treat-

ment with a questionnaire administered by the teachers in the classroom.”

The cognitive outcomes of interest are standardised test scores in reading, mathematics,
and grammar, punctuation and spelling, as measured by the KS2 national assessment tests
in Reading, Grammar, Punctuation and Spelling (GPS) and Maths. KS2 tests are taken
by all pupils at the end of Year 6 (age 10-11) and are externally graded. KS1 teacher as-
sessments in Reading, Writing and Maths are jointly used to define a comprehensive set of

dummies for prior attainment. °

In the regression analysis we use standardised KS2 scaled point scores that, in their raw

form, range from 80 to 120, as cognitive outcomes and dummies for categories of average

®Schools administered the pre-trial questionnaires to pupils when they were in Year 5 (March—July 2016).
The post-trial questionnaires were administered by schools after the KS2 national assessments (May—July

2017).
6In KS1 teachers assess pupils against level of achievement (W, 1, 2C, 2B, 2A, 3, 4). To control for prior

attainment we convert these levels into points by using the conversion tables provided by the Department
for Education (Department for Education, 2015) and we then calculate the average KS1 attainment based
on non-missing KS1 assessments. We then define the following categories: 11-14.99 points (did not achieve
grade level), 15-16.99 points (achieved grade level), more than 17 points (achieved above grade level), or all
missing. These categories are then used to create a set of dummy variables to control for prior attainment in
the empirical analysis. KS1 assessments for the pupils in the study were held in the academic year 2012/13,

when pupils in the trial were in Year 2 (age 6-7).
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scores in KS1 as controls for prior attainment. KS2 test scores are considered robust mea-
sures of achievement. Dummies for categories of average KS1 attainment are a comprehensive
measure of prior attainment as they contain information from three different assessments and

they have the advantage of reducing the impact of missing KS1 assessments.

The three mindset items are scored from 1 to 6, with 1 indicating "Strongly disagree" and
6 indicating "Strongly agree". All three items are framed in the fixed mindset direction (for
example, "You can’t really change your basic intelligence"), so raw scores are reversed be-
fore constructing the composite, giving a scale where higher values indicate stronger growth
mindset beliefs. All items on the adapted version of the MSLQ are scored from 1 to 7, with
1 indicating "Strongly disagree" and 7 indicating "Strongly agree'. The measure of beliefs
and the four subscales (intrinsic value, self-efficacy, test anxiety and self-regulation) are then

calculated as a mean score of the relevant items.”

We use baseline measures to assess balance between the treatment and control groups.
Table 2 reports the main school characteristics for the schools that participated in the ran-
domisation and their pupils by treatment status. The most relevant difference at school
level is the proportion of academy schools: 29.2% in the intervention group and 19.1% in the
control group. Schools in the intervention group also have more pupils on roll than schools
in the control group (a mean of 362.0 in treatment schools and of 340.6 in control schools).
There is also a small difference in the school proportion of EAL pupils (17.5% in the in-
tervention group and 15.6% in the control group). There are no other relevant differences

between intervention and control schools in school-level characteristics.

Table C1 in Appendix C reports the comparison between the schools in the trial and

the other schools in England. This comparison is important because it defines the external

"One item in the intrinsic value subscale is excluded from the composite measure used in the analysis.
Item 14, “Even when I do poorly on a test I try to learn from my mistakes”, does not appear in either the
intrinsic goal orientation or task value subscales of the original MSLQ (Pintrich and De Groot, 1990; Pintrich
et al., 1993) from which the adapted scale is drawn. The remaining eight items each correspond directly to
an item in one of those two original subscales. In addition, the content of item 14 directly mirrors a core
message of the intervention, namely that making mistakes is an opportunity to learn, which introduces a
risk of content contamination when estimating treatment effects on intrinsic motivation. The intrinsic value
subscale is therefore constructed from eight items. Results based on the full nine-item scale are reported in

Appendix D.
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validity of our trial by showing whether a specific type of school self-selects into the pro-
gramme, potentially biasing the results. Schools in the trial have more Free School Meal
(FSM) pupils and more pupils with English as an Additional Language (EAL) and Special
Educational Needs support. Pupils from more disadvantaged backgrounds are more likely
to benefit from this type of intervention (Sisk et al., 2018), therefore, we expect a higher
average treatment effect than what we would obtain in a representative sample of English

schools.

Table 2: Baseline comparison of intervention and control group: school characteristics

Intervention Control difference (p-value)

Religious school 0.229 0.255 -0.026 0.769
Academy 0.292 0.191 0.100 0.259
Community school 0.438 0.532 -0.094 0.363
Foundation school 0.146 0.064 0.082 0.197
Voluntary aided 0.125 0.191 -0.066 0.380
Ofsted: Outstanding 0.146 0.170 -0.024 0.748
Ofsted: Good 0.750 0.723 0.027 0.771
Ofsted: Satisfactory 0.083 0.085 -0.002 0.976
Ofsted: Inadequate 0.021 0.021 0.000 0.988
Number of pupils 361.958 340.574  21.384 0.474
% of Free School Meal 14.867 16.598 -1.731 0.462
% SEN with support 13.061 12.593 0.467 0.716
% SEN with statement 1.223 1.506 -0.283 0.218
% English Additional Language 17.513 15.577 1.936 0.675
N 48 47

Table 3 shows that there are also a few small differences between treatment and control
groups in pupil-level characteristics. For example, there is a marginally higher proportion
of white pupils (73.1%) and a lower proportion of black pupils (4.0%) in the intervention
compared to the control group (respectively 68.7% and 7.2%). Although the difference in
the proportion of black pupils is small in terms of percentage points, it is notable in percent-
age terms given the low baseline proportion. The other individual characteristics and pupil

pre-intervention outcomes in reading and maths, and the mindset and anxiety measures are,
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on average, balanced between the two groups. There are small differences in the measures of
intrinsic value, self-efficacy and self-regulation; standard errors clustered at the school level
yield p-values above 0.05 for all three, and each is included as a control in the corresponding

outcome regression.

Table 3: Baseline comparison of intervention and control group: individual characteristics

Intervention Control difference (p-value)

Female 0.493 0.480 0.013 0.388
Ever FSM 0.346 0.367 -0.021 0.650
Black 0.040 0.072 -0.033 0.135
White 0.731 0.687 0.044 0.600
Reading points 16.392 16.255 0.136 0.563
Writing points 15.005 15.123 -0.119 0.615
Maths points 16.208 16.157 0.050 0.809
N 2,209 2,122

Mindset measure 3.825 3.856 -0.031 0.785
Intrinsic value 5.555 5.646 -0.091 0.168
Self-efficacy 5.206 5.294 -0.088 0.163
Anxiety 3.801 3.723 0.078 0.445
Self-regulation 4.740 4.838 -0.098 0.092
N 2,034 1,759

In summary, there is a good balance between the treated and the control group in school
and pupil characteristics and the small differences found seem fairly consistent with the

amount of imbalance that would occur due to chance.

4 Results

We estimate the following model to assess the effect of the intervention on KS2 academic

outcomes and on mindset beliefs and attitudes towards learning and school:

vij = Bo+ BT+ Xz{,ﬂ + € (1)
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where 77 is an indicator that equals 1 if school j is in the treatment group and 0 otherwise,
and Xj; is a set of observable characteristics for student ¢ in school j that could be predictive

of the outcomes of interest in our analysis.

When the outcome of interest is a test score, X includes achievement at KS1, an indicator
for gender and for FSM status, a set of dummies for ethnicity and a set of dummies for the
randomisation blocks. For beliefs and attitudes X includes pre-treatment measures in the
same domain, an indicator for gender and FSM status, and a set of dummies for ethnicity
and a set of dummies for the randomisation blocks. Standard errors are clustered at the
school level. The estimated f; is the average treatment effect. We present results without
and with covariates for the full sample; the no-covariate specification includes only the treat-
ment indicator and block dummies. Heterogeneity analyses by socioeconomic status, gender

and baseline mindset are reported in Section 4.2.

4.1 Main results

Table 4 reports the estimated average treatment effect for KS2 Maths, Reading and GPS for

the full sample, without and with covariates.

Table 4: Treatment effect on attainment at Key Stage 2 (age 10-11)

Without covariates With covariates
Maths Reading GPS  Maths Reading GPS

T -0045 -0.011 0008 -0.034 -0.012  0.010
(0.055)  (0.051) (0.058) (0.048) (0.039) (0.045)

N 4,454 4,437 4,448 4,454 4,437 4,448
R*  0.041 0.052 0.046  0.447 0.440 0.515

Note: KS2 measures of achievement are standardised to have mean
zero and standard deviation one. Without covariates: treatment in-
dicator and randomisation block dummies only. With covariates:
adds KS1 attainment, gender, FSM status and ethnicity dummies.
Standard errors in parentheses are clustered at the school level. ***
p < 0.001, ** p < 0.01, * p < 0.05.
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Across all three outcomes and both specifications, the point estimates are tiny and neg-
ative or near-zero, with confidence intervals that are symmetric around zero and comfort-
ably within what would conventionally be considered negligible territory. The 95% con-
fidence intervals (with covariates) are (—0.13; 0.06) for Maths, (—0.09; 0.06) for Reading,
and (—0.08; 0.10) for GPS; the treatment had no educationally meaningful effect on attain-
ment. Appendix F confirms that this null holds for the subsample of pupils with post-trial
questionnaire data.

Table 5 reports the estimated average treatment effect for the mindset measure and for

the measures of intrinsic value, self-efficacy, test anxiety and self-regulation.

Table 5: Treatment effect on beliefs and attitudes towards learning and school (age 10-11)

Mindset Intrinsic Self-efficacy Anxiety Self-regulation

Without covariates

T=1 0.353%* 0.083 -0.056 -0.029 0.066
(0.071) (0.075) (0.059) (0.051) (0.058)
N 3,460 3,440 3,440 3,440 3,427
R? 0.057 0.029 0.021 0.012 0.025
With covariates
T=1 0417* 0.127 -0.025 -0.016 0.090
(0.074) (0.067) (0.058) (0.053) (0.055)
N 2,902 2,917 2,916 2,916 2,899
R? 0.139 0.265 0.275 0.235 0.244

Note: The mindset measure and the MSLQ sub-scales are standardised to
have mean zero and standard deviation one. Without covariates: treatment
indicator and randomisation block dummies only. With covariates: adds pre-
treatment measures in the same domain, gender, FSM status and ethnicity
dummies. The larger sample in the without-covariate specification reflects
the absence of listwise deletion on pre-treatment measures. Standard errors
in parentheses are clustered at the school level. T p < 0.10, * p < 0.05, ** p
< 0.01, ¥* p < 0.001.

The results show that the intervention produced a large shift in beliefs about the mal-
leability of intelligence, consistent with the programme having been received as intended.
Under the with-covariate specification, the average treatment effect is 0.417 of a standard
deviation with confidence interval (0.27; 0.57); the estimate without covariates is 0.353 SD,

confirming that the result is not driven by covariate adjustment. The average treatment
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effect on the intrinsic-value measure (with covariates) is positive and statistically significant
at the 10% level: 0.127 with confidence interval (—0.01; 0.26). Without covariates, the point
estimate is smaller (0.083) and no longer significant at the 10% level, suggesting that control-
ling for the pre-treatment measure increases precision. The average treatment effect is not
statistically different from zero for the remaining three sub-scales under either specification.
The effect for self-efficacy is —0.025 with confidence interval (—0.14; 0.09); for test anxiety
is —0.016 with confidence interval (—0.12; 0.09); and for self-regulation is 0.090 with confi-
dence interval (—0.02; 0.20). With an additional set of exploratory regressions we examine
which items of the intrinsic value sub-scale show the largest treatment effects. Table D1 in
Appendix D shows that the clearest pattern is for the statement “I prefer class work that is
challenging so I can learn new things”, for which treated pupils consistently reported greater
agreement. This is in line with the content of the intervention to which they were exposed,
and may point to a genuine shift in learning orientation; the full composite is borderline
significant at the 10% level (p ~ 0.06). Appendix E confirms adequate unidimensional
structure for each scale via confirmatory factor analysis and replicates the with-covariate
results from Table 5 replacing item means with Bartlett-weighted factor scores; estimates
are near-identical, confirming that the results are not sensitive to the choice of aggregation
method.

4.2 Heterogeneity analyses

Tables 6 and 7 present treatment effects on KS2 attainment for subgroups defined by so-
cioeconomic status and gender (Table 6) and by baseline mindset beliefs (Table 7).* In
all subsamples, the treatment effect on attainment is close to zero and precisely estimated,

mirroring the full-sample null result.

Table 8 presents subgroup results for the secondary outcomes. The treatment effect on
mindset beliefs is large and statistically significant for both FSM pupils (0.477 SD) and girls
(0.464 SD), with confidence intervals that do not overlap zero. Point estimates for intrinsic
value are similarly positive for FSM pupils (0.161) and girls (0.142). The average treatment
effect is not statistically different from zero for self-efficacy or test anxiety in either subgroup,

nor for self-regulation among FSM pupils. Among girls, the point estimate for self-regulation

8Pupils with fixed mindset are those in the lowest tercile of the distribution of beliefs about the mal-

leability of intelligence; pupils with growth mindset are instead those in the highest tercile.
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Table 6: Treatment effect on attainment at Key Stage 2 by subgroup
FSM Girls
Maths Reading GPS  Maths Reading GPS

T -0028 0.006 -0.017 -0.008 -0.023  0.007
(0.061)  (0.051) (0.055) (0.049) (0.044) (0.042)

N 1579 1574 1576 2,190 2,181 2,186
R* 0448 0436 0536 0428  0.448  0.515

Note: KS2 measures of achievement are standardised to have mean
zero and standard deviation one. All regressions include achievement
at KS1, an indicator for gender (FSM columns) or FSM status (girls
columns), a set of dummies for ethnicity and a set of dummies for
the randomisation blocks. Standard errors in parentheses are clus-
tered at the school level. *** p < 0.001, ** p < 0.01, * p < 0.05.

Table 7: Treatment effect on attainment at Key Stage 2 by baseline mindset
Fized Growth
Maths Reading GPS  Maths Reading GPS

T -0.002 0035 -0.015 -0.131 -0.045 -0.033
(0.073)  (0.062) (0.065) (0.067) (0.060) (0.066)

Observations 1,243 1,237 1241 1,033 1,035 1,033
R-squared 0.302 0418  0.490 0.472 0457  0.502

Note: KS2 measures of achievement are standardised to have mean zero and
standard deviation one. All regressions include achievement at KS1, an indica-
tor for gender and for FSM status, a set of dummies for ethnicity and a set of
dummies for the randomisation blocks. Standard errors in parentheses are clus-
tered at the school level. *** p < 0.001, ** p < 0.01, * p < 0.05.

is positive (0.136 SD, SE = 0.069, p = 0.051) and significant at the 10% level. Girls exhibit
higher baseline self-regulation than boys (Duckworth and Seligman, 2006; Zimmerman and
Martinez-Pons, 1990), which may make them better placed to act on the intervention’s em-

phasis on learning strategies , a candidate explanation for the significant effect observed here.
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Table 8: Treatment effect on beliefs and attitudes towards learning and school by subgroup

Mindset Intrinsic Self-efficacy Anxiety Self-regulation

FSM
T=1 0477%* 0.161f -0.077 0.043 0.086
(0.108)  (0.096) (0.085) (0.073) (0.085)
N 953 955 955 955 948
R? 0.140 0.240 0.219 0.153 0.221
Girls
T =1 0.464** (.142f 0.005 -0.008 0.136'
(0.081)  (0.075) (0.067) (0.069) (0.069)
N 1,465 1,473 1,473 1,473 1,466
R? 0.155 0.235 0.271 0.204 0.219

Note: The mindset measure and the MSLQ sub-scales are standardised to
have mean zero and standard deviation one. All regressions include pre-
treatment measures in the same domain, an indicator for gender (FSM panel)
or FSM status (girls panel), a set of dummies for ethnicity and a set of dum-
mies for the randomisation blocks. Standard errors in parentheses are clus-
tered at the school level. T p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001.

5 Qualitative analysis

The empirical evaluation of the intervention was complemented by a qualitative analysis
with the aim to understand how the intervention programme was implemented and deliv-
ered in treatment schools, and to what extent this differed (if at all) from the intended
delivery model. It also aimed to shed light on teachers’ and pupils’ responsiveness to the
intervention, and the perceived impact the programme had on those involved. Finally, the
qualitative analysis sought to gather information on the activity of schools within the control
group over the course of the trial period, and to assess the extent to which control schools

were already engaging with similar approaches.

The research methods used included the following;:

« fieldwork visits to six treatment schools conducted from December 2016 to February
2017, which included:

i) semi-structured interviews with nine Year 6 teachers, three deputy/head teachers,

20



and four teachers from other Year groups;
ii) three focus groups with eight to ten Year 6 pupils receiving the intervention; and

iii) three lesson observations of the final Changing Mindsets session;

~—

end of project survey, administered to treatment schools from January to February
2017 (24 schools participated);

iv

o fidelity survey, administered to treatment schools over the course of the intervention
from September 2016 to February 2017; and

e control group survey, administered in June 2017.

While all the different activities of the qualitative study involve small samples of schools,
they provide interesting insights that could help interpret the null effect of the intervention.
In treated schools most teachers said they had some familiarity with growth mindset theory

and its pedagogical implications, although few had yet tried to embed them in their teaching.

Teachers welcomed the training day, though some preferred more practice with activities
rather than the theoretical basis for growth mindset. Some attendees noted that they would
have liked the training to have spent more time going through and discussing the interven-
tion materials, such as the lesson plans, and to have had further opportunities to practise
delivering some of the suggested activities and reflect on how they may best be applied in

the classroom.

In the schools that participated in the fieldwork, and in those that responded to the fi-
delity survey, teachers reported variations in the length of the sessions, their regularity, and
the number of suggested activities Year 6 teachers were able to get through. However, the
majority of respondents who were involved in delivering these sessions felt that pupils had
understood the ideas and concepts they had been taught and engaged with the material of

the sessions.

Finally, teachers reported that the most widespread change in practice was altering the
nature of the feedback and praise that they provided to pupils. This included omitting
any fixed mindset language that was person- and/or ability-centred and focusing instead
on praising the process by which pupils complete a particular task, and their outcomes in

relation to their progress in learning, as opposed to the end result compared to others.
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6 Discussion

There are three possible reasons for the result of the evaluation: the programme was not de-
livered as intended, or was too short, so that pupils did not take on its messages and change
their attitudes, behaviours and, consequently, their performance; the pupils were too young
and older children are better at using the theory of incremental intelligence to improve their
motivation in academic tasks and raise their performance, particularly as reflected in tests;
treatment and control schools were already using some of the main concepts of the interven-
tion in the classroom, or more generally all schools were already committed to fostering the

individual development of their pupils to some extent.

We can rule out the possibility that the programme was not delivered as intended. The
qualitative analysis indicates a good level of fidelity with limited adaptations to the pro-
gramme. The programme was very well received, with high buy-in from schools and teachers,
and was seen to address a recognised need to change pupils’ view of their own intelligence
and approach to learning. The correct implementation of the programme is also supported

by the consistent shift in pupils’ beliefs about the malleability of their intelligence.

A further explanation could be that the pupils were too young to translate the interven-
tion’s messages into changed learning behaviours and academic outcomes. It is also possible
that, at age 11, pupils may be too young to self-direct their learning in a way which is
possible for older pupils, such as those involved in the studies in US, Norway and France.
There may be intermediate steps between adopting the incremental theory of intelligence
and improving academic achievement that younger pupils are less able to utilise. These may
include, for example, understanding strengths and weaknesses, when to seek help, how to
express the help they need and then to listen and process the feedback. These abilities may
require a degree of maturity and self-understanding which may not be possible for children

of primary school age.

Finally, schools which had already delivered a systematic programme based on the growth
mindset theory were excluded from the trial. However, the qualitative analysis highlighted
that some teachers in both treatment and control schools were already familiar with the
main concepts delivered by the programme. In addition, the national curriculum in England

highlights the importance of supporting the personal development of pupils in the classroom.
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These two features of the schools in the study may have affected the extent to which the

intervention could add value.

Placed in broader perspective, these explanations converge on a single mechanism: the
returns to perseverance-oriented interventions on attainment depend on the institutional
baseline. Our null result alongside the large effects found by Alan et al. (2019) in Istan-
bul public schools suggests that programmes of this kind face diminishing returns as the
institutional environment already moves in the same direction. Yeager et al. (2019) reach a
similar conclusion in US high schools, finding effects concentrated in schools that provide a
receptive environment for growth-oriented messages; England’s national curriculum and Of-
sted accountability framework, which require schools to foster pupils’ personal development
(Department for Education, 2013; Ofsted, 2015), may already provide such messages at base-

line, limiting the marginal contribution of an additional intervention to academic attainment.

7 Conclusions

We study the effect of an intervention aimed at raising perseverance among primary school
pupils in England, a teacher-delivered, eight-week programme evaluated against nationally
administered, externally marked test scores. The intervention has no impact on KS2 scores in
reading, mathematics, or grammar, punctuation and spelling, and this null result holds across
all subgroups including pupils eligible for FSM. The intervention does produce a large shift
in pupils’ beliefs about the malleability of their intelligence (0.417 SD, approximately 50%
larger than the shift reported by Alan et al. (2019) in Istanbul primary schools), confirming
that the programme was received as intended. The only other positive findings are a border-
line significant effect on intrinsic motivation towards learning (0.127 SD) and a significant
effect on self-regulation among girls (0.136 SD). These findings point to a context-specific
explanation: teachers in both treatment and control schools had some prior familiarity with
the ideas underlying the intervention, and England’s national curriculum is more broadly
designed to foster the personal development of pupils. Taken together, the evidence suggests
that the effectiveness of perseverance-oriented programmes on academic attainment depends
critically on the institutional baseline, and that in school systems already oriented towards

non-cognitive development, the marginal returns to such interventions may be limited.
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Appendix A Content of the intervention

Sample of slides from the training day

PO rersmoi Erow-ine % Overview
kearnersi
1. Background 4. Growing Learners
- - « Theories of intelligence Mindset Intervention
C ha ngl ng M I ndsets + Exploring the evidence + Evaluation tool
(US and UK) + Positive Edge Education
P r o H e ct Refreshments (Marion Clist article) « 8-week pupil
J 2. How to promote a programme
Autumn Group: Growth Mindset Refreshments (scenarios)
September 2016 « Everyday practice 5. Supporting Change
= Lunch and Next Steps

3. How to promote a
Growth Mindset

» Language and Praise

ALLAARRARAAARAREARARARRAARALL)

What are Mindsets?

Growth Mindset

+ Beliefthat intelligence is malleable and can
develop.

* Successtakes effortand persistence, learning
from mistakes and challenges.

End and opportunity for
questions

Professor Carol Dweck

We have different implicit theories of intelligence
(mindsets)

Fixed Mindset

+ Beliefthat intelligence is something you are born

Fixed Mindset Growth Mindset with.

+ Can't change it much.

AAAMRALAAKAAAAAMARRRARAARAKRAAARAMARARKAAARRRAARAAARARRARARRRAL

8 Week Pupil Programme

* Materials and Manual

* |dentifying your pupils’ mindsets and learning

Can our brains orientations

get ‘smarter’? + Positive Edge Education

» Week by week sessions

» Other activities and ideas

\AAAAAAAAAARAAAAMARRAAARARAKAAAARAAARARRAARARRAARAAARRRRARARDRAL]
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8 Week Pupil Programme Materials and Manual

Manual
* Materials and Manual + Oveniew of academic literature for you and yourteachers
e - G . » Mindset questions and the Your Learning Questionnaire (pupil
« |dentifying your pupils’ mindsets and learning leaming orientations with norm data) and scoring instructions for both
orientations « Lesson plans and materials for each of the weeks described
« Positive Edge Education * USBstick
. « Electronic versions of all materials
« Week by week sessions « Mindsets questions and Your Learning Questionnaire

« Powerpoint for your teacher briefing

+ Other activities and ideas » Powerpoint for a parents briefing

* Positive Edge Education

\AAAAALAAAAAAAAMAARRARRARAARARARAARMARRARRRRARRAAARARALAMLARA]

Weekly Lesson Plans

Introducing Key Concepts; Exploring Pupils’ Mindsets
Dealing with Mistakes and Emotions

Understanding the Brain and Encouraging Challenge

Appreciating the Importance of Effort and Persistence
in Improvement and Progression

Reflecting on the Language we Hear

Understanding the Impact of Stereotypes (Maths
Challenges)

Unravelling Talent and Luck Myths: The Journeys of
Inspirational People

Consolidating Key Concepts
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Appendix B Mindset measure questions, MSLQ ques-

tions and subscales

Scoring of the "Mindset measure’ - Section 1
All items of the ’Mindset measure’ are scored from 1-6, with 1 indicating ’Strongly disagree’

and 6 indicating "Strongly agree’.
* You have a certain amount of intelligence, and you really can’t do much to change it.
e Your intelligence is something about you that you can’t change very much.

e You can learn new things, but you can’t really change your basic intelligence.

Scoring of the 'School Questionnaire’ - Section 2

All items on the adapted version of the MSLQ are scored from 1-7, with 1 indicating *Strongly
disagree’ and 7 indicating ’Strongly agree’. (NB: three items on the self-regulation scale
are reverse-coded before constructing the sub-scale score.) Sub-scales (intrinsic value, self-

efficacy, test anxiety and self-regulation) are then calculated as a mean score.

Intrinsic value

o 1) I prefer class work that is challenging so I can learn new things.

o 4) It is important for me to learn what is being taught in class.

o 5) I like what I am learning in class.

o 7) I think I will be able to use what I learn in one class in other classes.

« 10) I often choose class and homework activities I will learn something from even if

they require more work.

 14) Even when I do poorly on a test I try to learn from my mistakes.’

9This item was added to the adapted questionnaire and does not appear in either the intrinsic goal
orientation or task value subscales of the original MSLQ (Pintrich and De Groot, 1990; Pintrich et al., 1993).

It is excluded from the composite intrinsic value measure used in the analysis; see Section 3.
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o 15) I think that what I am learning in class is useful for me to know.
o 17) I think what we are learning in class is interesting.

« 21) Understanding school subjects is important to me.

Self-efficacy

 2) Compared with other pupils in class, I expect to do well.

e 6) I am certain I can understand the ideas taught in class.

« 8) I expect to do very well in class.

e 9) Compared with others in class, I think I am a good pupil.

e 11) I am sure I can do an excellent job on the problems and tasks given in class.

o 13) I think I will receive a good mark in class.

« 16) My learning skills are excellent compared with other pupils in class.

« 18) Compared with other pupils in class I think I know a great deal about the subject.

e 19) I know that I will be able to learn the information in class.

Test anxiety

e 3) I am so nervous during a test that I cannot remember facts I have learned.
e 12) I have an uneasy, upset feeling when I take a test.

e 20) I worry a great deal about tests.

e 22) When I take a test I think about how poorly I am doing.

Self-regulation
o 23) I ask myself questions to make sure I know the information I have been learning.

e 24) When work is hard I either give up or learn only the easy parts.*
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25) I do extra work and practice exercises even when I do not have to.

26) Even when lessons are dull and uninteresting, I keep working until I finish.
27) Before I begin school work, I think about the things I will need to do to learn.
28) I often find that I have been reading but I do not know what it is all about.

29) I find that when the teacher is talking I think of other things and do not really

listen to what is being said.
30) When I am reading, I stop once in a while and go over what I have read.

31) I work hard to get a good mark even when I don’t like a subject.
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Appendix C Supplementary descriptives

Table C1: Comparison between schools in the trial and the rest of primary schools in England

Other schools ~ Trial  difference (p-value)

in England

Religious school 0.329 0.242 0.087 0.071
Academy 0.180 0.158 0.022 0.573
Community school 0.000 0.000 0.000 0.926
Foundation school 0.000 0.000 0.000 0.948
Voluntary aided 0.076 0.084 -0.008 0.759
Ofsted: Outstanding 0.198 0.158 0.040 0.330
Ofsted: Good 0.667 0.737 -0.070 0.150
Ofsted: Satisfactory 0.109 0.084 0.025 0.434
Ofsted: Inadequate 0.026 0.021 0.005 0.768
Number of pupils 381.685 351.379  30.306 0.381
% of Free School Meal 12.120 15.723 -3.603 0.001
% SEN with support 11.126 12.829 -1.703 0.021
% SEN with statement 2.163 1.363 0.801 0.301
% English Additional Language 11.648 16.555 -4.907 0.005
N 22,118 95
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Table C2: Baseline characteristics by post-trial questionnaire response status

Respondents Non-respondents Difference (p-value)

Treatment arm 0.509 0.512 —0.004 0.973
Female 0.501 0.439 0.061 0.000
FSM eligible 0.341 0.408 —0.067 0.073
White 0.756 0.560 0.196 0.046
Black 0.052 0.070 —0.019 0.538
KS1 reading points 16.385 16.119 0.266 0.223
KS1 writing points 15.125 14.851 0.274 0.257
KS1 maths points 16.246 15.967 0.279 0.179
Mindset (baseline) 3.865 3.749 0.116 0.256
Intrinsic value (baseline) 5.615 5.532 0.083 0.122
Self-efficacy (baseline) 5.250 5.235 0.015 0.817
Test anxiety (baseline) 3.743 3.842 —0.100 0.286
Self-regulation (baseline) 4.788 4.776 0.012 0.830
N 3,514 1,070

Note: Respondents are pupils with at least one non-missing post-trial questionnaire re-
sponse (mindset measure or any MSLQ subscale at wave 2). Non-respondents are pupils
missing all wave-2 questionnaire data. Difference = respondents minus non-respondents. p-
values from OLS with standard errors clustered at the school level. Baseline non-cognitive
measures are wave-1 (pre-trial) scores; missing for pupils who did not complete the pre-trial

questionnaire.
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Appendix D Additional results

Table D1: Treatment effect on the items of the intrinsic value sub-scale

mslql  mslgd  mslgdh  mslq7  mslql0 mslgqld mslql7 mslg21
All
T=1 0.191*  -0.013  0.042 0.074  0.164  0.115 0.214  0.043
(0.078)  (0.058) (0.094) (0.074) (0.104) (0.099) (0.110) (0.091)

N 2887 2,847 2,832 2,842 2868 2854 2860 2845

R-squared  0.147  0.085  0.153  0.085 0.125 0.128 0.134  0.137
FSM

T=1 0.303* -0.014 0.036  0.082 0.374* 0.133  0.163  0.051

(0.134) (0.091) (0.154) (0.120) (0.151) (0.121) (0.159) (0.121)

N 945 924 918 928 937 930 938 928

R-squared  0.134 0.085 0.140 0.081 0.135 0.115 0.153 0.147
Girls

T=1 0.322**  0.003 0.049 0.139 0.079 0.181  0.237*  0.020

(0.102) (0.061) (0.104) (0.078) (0.133) (0.114) (0.116) (0.094)

N 1,453 1,434 1,424 1,436 1,446 1,450 1,445 1,443
R-squared  0.152 0.094  0.134 0.086  0.100 0.115 0.120 0.127

Note: Column labels are abbreviated; full item wording is in Appendix B. All regressions include pre-
treatment measures in the same item, an indicator for gender and for FSM status, a set of dummies for
ethnicity and a set of dummies for the randomisation blocks. Standard errors in parentheses are clustered
at the school level. All items are scored from 1-7, with 1 indicating ‘Strongly disagree’ and 7 indicating
‘Strongly agree’. *** p < 0.001, ** p < 0.01, * p < 0.05.
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Appendix E Robustness: Bartlett factor scores

We first verify the unidimensional structure of each scale by estimating a single-factor confirmatory factor
analysis (CFA) using Stata’s sem command, with standard errors clustered at the school level, on the post-
trial (wave 2) data. Self-regulation items 24, 28, and 29 are reverse-coded prior to analysis (Appendix B); the
mindset scale is exactly identified (df = 0) and fit statistics are not reported for it. All standardised factor
loadings are positive and significant at p < 0.001. Loadings range from 0.58 to 0.76 for mindset, 0.50 to 0.72
for intrinsic value, 0.60 to 0.75 for self-efficacy, and 0.62 to 0.81 for test anxiety. For self-regulation, eight of
nine items load in the range 0.43-0.65; one item (mslq28, “I often find that I have been reading but I do not
know what it is all about”, reverse-coded) has a lower loading of 0.168 but is retained as it belongs to the
published MSLQ subscale. SRMR values are 0.051, 0.040, 0.011, and 0.073 for intrinsic value, self-efficacy,
test anxiety, and self-regulation respectively, all below the conventional 0.08 threshold, confirming adequate
unidimensional structure.

Table E1 replicates the full-sample results from Table 5, replacing the simple-mean composites with
Bartlett-weighted factor scores. Bartlett scores weight each item by its contribution to the latent factor
from a single-factor analysis on the post-trial items, producing minimum-variance unbiased estimates of the
underlying trait. The two aggregation methods are highly correlated (r > 0.98 for all subscales); estimates
and standard errors are nearly identical across columns, confirming that the choice of aggregation method
does not drive any of the results. The intrinsic value coefficient remains positive and borderline significant
at the 10% level under both specifications. The slightly smaller N under Bartlett scores reflects listwise

deletion: the factor-score prediction requires all scale items to be non-missing.

Table E1: Treatment effects on secondary outcomes: simple mean vs Bartlett factor score

(full sample)

Simple mean (Table 5) Bartlett factor score

Mindset Intrinsic Self-eff. Anxiety Self-reg. | Mindset Intrinsic Self-eff. Anxiety Self-reg.

T=1 0417 01270  -0.025 -0.016  0.090 | 0.417%% 0.1337  -0.034 -0.008  0.059
(0.074)  (0.067)  (0.058) (0.053)  (0.055) | (0.074)  (0.069) (0.061) (0.053)  (0.054)

N 2,902 2,917 2,916 2,916 2,899 2,902 2,768 2,708 2,822 2,746
R? 0.139 0.265 0.275 0.235 0.244 0.139 0.278 0.283 0.236 0.253

Note: The mindset measure is the simple mean in both specifications (3 items; Bartlett score near-identical). Intrinsic
value uses the 8-item composite (mslql4 excluded). Self-regulation items 24, 28, 29 are reverse-coded before factor anal-
ysis. All regressions include the pre-treatment measure of the same domain, an indicator for gender and for FSM status,
a set of dummies for ethnicity and a set of dummies for the randomisation blocks. Standard errors in parentheses are
clustered at the school level. T p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001.
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Appendix F Robustness: KS2 attainment in the non-

cognitive subsample

Approximately 31 per cent of originally randomised pupils are missing post-trial questionnaire data, raising
the question of whether the attainment null holds for the subsample that also produced the observed mindset
shift. Table F1 replicates the with-covariate specification from Table 4 restricted to pupils with at least one
non-missing post-trial questionnaire response (any item from the mindset measure or the MSLQ at wave 2).
This yields approximately 4,200 observations — around 5 per cent fewer than the full attainment sample
— and closely mirrors its composition. The estimated treatment effects are —0.024 (SE 0.048), 0.000 (SE
0.040), and 0.022 (SE 0.046) for Maths, Reading and GPS respectively, virtually identical to the full-sample
estimates. The attainment null is not an artefact of selecting on pupils who did not engage with the post-trial

questionnaire.

Table F1: Treatment effects on KS2 attainment, restricted to pupils with post-trial ques-

tionnaire data

Maths Reading GPS

T=1 -0024 0.000 0.022
(0.048)  (0.040)  (0.046)

N 4213 4202 4,208
R? 0.446  0.439  0.513

Note: OLS. KS2 outcomes standardised
to mean 0 SD 1. Sample: pupils with
at least one non-missing post-trial ques-
tionnaire response (mindset measure or
MSLQ wave 2). Controls: KS1 attain-
ment categories, gender, FSM status,
ethnicity dummies, randomisation block
dummies. Standard errors in parenthe-
ses are clustered at the school level. ***
p < 0.001, ** p < 0.01, * p < 0.05.
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