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Abstract

Background: This study examines participant satisfaction and effectiveness of the

online mindset intervention ‘The Growth Factory’ (TGF) for youth with intellectual

disabilities using a randomised controlled trial design.

Method: Youth with mild to borderline intellectual disabilities (N = 119; 12–23 years)

were randomly assigned to TGF (n = 60) or control group (n = 59). Primary outcome

measures were mindsets and perseverance. Secondary outcomes were empower-

ment, mental health problems, self-esteem, treatment motivation, therapeutic alli-

ance and challenge seeking. Measurements were conducted at pre-test, post-test

and at 3 and 6 months follow-up.

Results: TGF had positive effects on perseverance, mental health problems, self-esteem

and therapeutic alliance at post-test. TGF had follow-up effects on mental health prob-

lems (3 months), mindset of intelligence (3 and 6 months) and mindset of emotion and

behaviour (6 months).

Conclusions: TGF offers a promising add-on intervention complementing usual care

programmes accelerating improvements in mindsets and mental health in youth with

intellectual disabilities.

K E YWORD S

adolescent, intellectual disabilities, intervention, mental health problems, mindset,
perseverance

1 | INTRODUCTION

It is well-recognised that youth with intellectual disabilities face a

greater risk of comorbid physical and mental health problems than

typically developing peers, such as internalising and externalising

problems, and a broad range of psychiatric diagnoses (e.g., Dekker &

Koot, 2003; Munir, 2016). In addition, youth with intellectual disabil-

ities are more likely to endorse a fixed mindset—the core assumption

that personal attributes such as emotions, behaviours and intelligence

are static and uncontrollable—compared to peers without intellectual

disabilities (Verberg et al., 2019; Baird et al., 2009; Koestner

et al., 1995). This fixed mindset could be a risk factor hindering posi-

tive psychosocial development (Burnette et al., 2020; Schleider

et al., 2015). Interventions aimed at the mindset of youth without

intellectual disabilities were often found to effectively stimulate a

growth mindset which subsequently, positively impacted adolescents'

academic and psychosocial functioning (Schleider & Weisz, 2016b,

2018; Yeager et al., 2013; Yeager et al., 2019). Unfortunately, despite

the fact that youth with intellectual disabilities are more likely to

experience mental health problems and to endorse a fixed mindset,

full-scale mindset intervention programmes tailored for adolescents

with intellectual disabilities and research examining their effectiveness

is non-existing. Therefore, we developed the online mindset interven-

tion The Growth Factory (TGF) for youth with intellectual disabilities

with the aim to stimulate growth mindset and thereby contributing to

prevent and reduce mental health problems. The aim of the present

study is to evaluate and investigate the participant satisfaction and

effectiveness of TGF in youth with intellectual disabilities using a
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randomised controlled trial (RCT) on primary outcomes (mindset

and perseverance) and secondary outcomes (empowerment, mental

health problems, self-esteem, treatment motivation, therapeutic

alliance, challenge seeking).

1.1 | Mindset theory and psychosocial outcomes

Building on a long tradition in psychology, Carol Dweck introduced

the mindset theory as a way to understand the effects of personal

beliefs on human behaviour (Dweck, 2000; Dweck & Leggett, 1988).

Mindset provides a lens through which people ascribe meaning to

events, and this affects how they interpret and respond to situations

in all aspects of their lives, but particularly under conditions of chal-

lenge and setbacks (Blackwell et al., 2007). Along a continuous dimen-

sion and different across domains, people can range from a fixed

mindset, beliefs that personal attributes are innate and uncontrollable,

to a growth mindset, beliefs that these attributes are dynamic and can

be developed over time (Dweck, 2000).

Previous research has shown one's mindset is related to an array

of self-regulatory processes in terms of attributions and reactions to

effort, failure and challenges, henceforth referred to as perseverance.

In particular, when people believe they are capable of change they will

be more eager to learn, put in effort to improve abilities and reverse

setbacks, attribute failure to a lack of effort and embrace challenges

as opportunities to grow compared to people with fixed beliefs

(Blackwell et al., 2007; Dweck, 2006; Dweck & Leggett, 1988).

Subsequently, mindset and perseverance have shown to predict

motivation and (academic) performance (Burnette et al., 2013; Mrazek

et al., 2018). In recent years, considerable evidence has accumulated to

indicate the distinct advantage of a growth mindset in the mental

health domain by buffering against psychological distress and mental

health problems such as stress and low self-esteem (Schleider

et al., 2015; Schroder et al., 2015). For example, a meta-analysis on

17 studies revealed that youth with a fixed-oriented mindset were

more likely to experience internalising and externalising problems com-

pared to youth with a growth-oriented mindset (Schleider et al., 2015).

Although research on mindsets and their associations with psychosocial

development has burgeoned, the growth mindset concept is almost

unexplored among people with intellectual disabilities.

To our best knowledge, only three studies have investigated the

mindset of youth with intellectual disabilities. Results indicated that

they were more likely to endorse a fixed mindset compared to peers

without intellectual disabilities (Verberg et al., 2019; Baird et al., 2009;

Koestner et al., 1995). In particular, results from a Canadian study indi-

cated that youth with intellectual disabilities (n = 45, 7th and 8th grade,

IQ 55–75) were more likely to attribute failure to a lack of ability rather

than to a lack of effort compared to 43 youth without intellectual dis-

abilities (Koestner et al., 1995). The authors (1995) interpreted the dif-

ferent attributional styles for failure as evidence for either a growth or

fixed mindset of intelligence. Furthermore, 107 students with learning

disabilities (i.e., receiving special education services for their learning

disabilities) were more likely to endorse a fixed mindset of intelligence

compared to 1411 typically developing peers (M = 14.4, age range 10–

19 years; Baird et al., 2009). In addition, our study did not find differ-

ences with regard to a mindset of intelligence between youth with

(n = 247, M age = 15.48 years, SD = 1.82, M IQ = 69, range 50–85)

and without intellectual disabilities (n = 96, M = 14.68 years,

SD = 1.36), but participants with intellectual disabilities were more

likely to endorse a fixed mindset of emotion and behaviour (Verberg

et al., 2019). Moreover, regarding to perseverance previous research

showed that when confronted with challenging tasks, youth with intel-

lectual disabilities were more likely to demonstrate and prove their abil-

ity rather than increase their abilities, and interpreted putting in effort

as evidence of limited ability compared to peers without intellectual

disabilities (Baird et al., 2009). Finally, research showed that a more

growth-oriented mindset of emotion and behaviour was related to

higher levels of empowerment, self-esteem and mental health (Verberg,

2019). In sum, although differences in measurement, procedure and

participants in previous mindset studies among youth with intellectual

disabilities, the above-mentioned findings suggest that teaching youth

with intellectual disabilities a growth mindset might help to stimulate

perseverance and improve psychosocial development, more specifically

empowerment, self-esteem and mental health.

1.2 | Mindset interventions

Previous research has demonstrated that a growth mindset can be

stimulated with experimental mindset manipulations and interventions

among youth without intellectual disabilities (e.g., Schleider & Weisz,

2016b; Yeager et al., 2013). These brief psychological interventions

are based upon the core principle that one's characteristics have the

potential to change through effort and practice (Dweck, 2000).

In particular, a mindset intervention emphasises the concept of brain

plasticity and promotes the idea that people themselves are in charge

of this process (e.g., Yeager et al., 2016). For example, the role of

effort in learning, switching and trying new strategies and seeking for

and accepting help is taught. Moreover, to help reinforce and internal-

ise the information, successful role models of a growth mindset and

persuasive techniques are often used, such as ‘saying-is-believing’
exercises in which participants are asked to formalise the material in

their own words and write to others, advocating the growth mindset

message (Yeager & Walton, 2011).

Research has demonstrated that mindset interventions generally

find the predicted effects on mindset and perseverance among ado-

lescents without intellectual disabilities (e.g., Burgoyne et al., 2018;

Mrazek et al., 2018; Schleider & Weisz, 2016b, 2018; Yeager

et al., 2016, 2019). Furthermore, mindset interventions have also

shown effects, though less consistently, on empowerment, mental

health problems, and self-esteem (Burnette et al., 2020; Miu &

Yeager, 2015; Schleider & Weisz, 2016b, 2018; Yeager et al., 2013).

For example, a randomised controlled growth mindset intervention

among 96 youth (M age = 13.32 years, SD = 1.14, age range

12–15 years) increased feelings of empowerment among participants

assigned to the intervention group (n = 48) compared with control

218 VERBERG ET AL.
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participants (n = 48; Schleider & Weisz, 2016b). Moreover, the poten-

tial impact of mindset interventions on motivation and therapeutic

alliance is of clinical relevance since these factors play an important

role in enhancing treatment outcomes (Shirk & Saiz, 1992). For exam-

ple, research showed that an intervention including a growth mindset

component improved treatment amenability in youth with conduct

problems (Salekin et al., 2012). In addition, a mindset manipulation—

indirectly—helped youths to build more positive relationships with

family, friends and coworkers (Van Tongeren & Burnette, 2018).

Despite these promising findings of mindset interventions recently

some inconsistent or non-significant findings on academic and mental

health outcomes have been reported as well (Calvete et al., 2019;

Foliano et al., 2019; Sisk et al., 2018). The question arises whether

youth with intellectual disabilities can also benefit from a mindset

intervention by learning that their attributes are malleable and

thereby positively impacting their psychosocial functioning. Therefore,

we developed the online mindset intervention TGF specifically for

youth with intellectual disabilities.

1.3 | The present study

The main objective in this RCT was to test the effectiveness of the

online mindset intervention TGF among youth with intellectual dis-

abilities. In this study, we hypothesised that TGF would increase a

growth mindset of emotion and behaviour, a growth mindset of intelli-

gence, and perseverance (primary outcomes). In addition, we hypo-

thesised that TGF would increase psychosocial functioning of youth

with intellectual disabilities, including empowerment, mental health,

self-esteem and challenge seeking, as well as more common treatment

factors treatment motivation and therapeutic alliance (secondary out-

comes). TGF intervention effects were tested directly after the inter-

vention and at 3 and 6 months follow-up.

2 | METHOD

2.1 | Participants

Participants were recruited from a residential care institution and six

special education schools for youth with intellectual disabilities and

comorbid physical and/or psychiatric problems in the Netherlands.

Data collection took place in five rounds between October 2015

and 2017.

In total 124 youth were included in the present study, but five

participants dropped out before the pre-test. One participant showed

resistance before start and four participants were unable to fill in the

questionnaires due to their intellectual disability. The final sample

consisted of 119 participants with a mean age of 15.83 years (range

12–23), and an average intelligence score of 66.41 (range 50–85). In

addition to an intellectual disability, the majority of the participants

(92.4%) were diagnosed with comorbid problems including a physical

disability (e.g., cerebral palsy, spina bifida), psychiatric disorder

(e.g., attention deficit hyperactivity disorder) or both (see Table 1).

Attrition was low with 14 (11.8%) participants dropping out of

the study after the pre-test. These participants dropped out because

they showed resistance or due to other reasons (i.e., absence, over-

burdening and acute and severe problems). In addition, one participant

completed all measurements, but did not start the challenge-seeking

task due to time constraints. Participant flow is shown in Figure 1. We

TABLE 1 Participants' characteristics and group differences at pre-test

Variable

Intervention (n = 60) Control (n = 59) Total (N = 119) Statistics

n % N % N % t

Gender t(117) = �0.08, p = .94

Male 35 58.3 34 57.6 69 58

Female 25 41.7 25 42.4 50 42

TIQ—M (SD) 66.9 10.03 65.9 9.08 66.4 9.54 t(117) = �0.56, p = .58

Age—M (SD) 15.9 2.25 15.8 2.22 15.8 2.23 t(117) = �0.38, p = .70

Age groups t(117) = �0.34, p = .74

Early ad (<15 yrs) 22 36.7 24 40.7 46 38.7

Mid-late ad (>15 yrs) 38 63.3 35 59.3 73 61.3

Level of ID t(117) = �0.34, p = .74

Mild ID 41 68.3 42 71.2 83 69.7

Borderline IF 19 31.7 17 28.8 36 30.3

Comorbidity 53 88.3 57 96.6 110 92.4

Physical 36 67.9 41 71.9 77 70.0 t(117) = 0.43, p = .67

Psychiatric 5 9.4 8 14.0 13 11.8 t(117) = �0.15, p = .88

Multiple 12 22.6 8 14.0 20 18.2 t(117) = �.94, p = .35

Abbreviations: Ad, adolescence; yrs, years; ID, intellectual disability; IF, intellectual functioning.

VERBERG ET AL. 219
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found a significant difference between participants who completed all

measurements (n = 105) and dropouts (less than four measurements;

n = 14) in pre-test score of perseverance (t[117] = 2.81, p = .006).

Dropouts scored significantly lower (M = 3.43, SD = 0.81) on perse-

verance than completers (M = 3.86, SD = 0.50). No other statistical

differences between completers and dropouts were found.

2.2 | Procedure

Participants were recruited by treatment coordinators of the institute and

the school psychologists. Inclusion criteria were youth between 12 and

23 years old having an IQ score within the mild (IQ 50–69) or borderline

(IQ 70–85) intellectual disabilities range and comorbid physical disabilities

and/or psychiatric problems. Exclusion criteria were severe and acute

mental health problems hindering participation in the study. After the

selection process, legal representatives of all potential participants

received an information letter containing a digital link and response letter

for written consent. Next, youth were informed before the first screening

by two research assistants in their classroom or group. Participants were

guaranteed anonymity and it was explained that they could stop the study

at any time. Adolescents and legal representatives who met the inclusion

criteria and signed the informed consent form were included in the study.

Participants were informed about the allocation to the intervention or

control group by their mentor, whereas caregivers and mentors received

an email.

F IGURE 1 Flow diagram. Main
analyses were conducted in
accordance with the intention-to-
treat principle, as well as a
completers-only analysis

220 VERBERG ET AL.
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Questionnaire assessments were conducted at four time points:

pre-test (prior to the intervention), post-test (within 2 weeks after the

intervention) and a follow-up at 3 and 6 months after the intervention. In

addition, at 6 months follow-up, we assessed the impact on challenge

seeking using the ‘puzzle task’. All questionnaire assessments were com-

pleted on a computer and guided individually by a trained research assis-

tant in a quiet room. Research assistants read all questions aloud, checked

participants understanding, used standardised clarification and provided

help if needed. After each assessment, the assistant wrote important

observations on a checklist. On average, assessments took 25–35 min,

whereas the shorter 3 months follow-up lasted 20 min. All research assis-

tants had a bachelor or master degree. They attended four 2-h training

sessions to learn about the theoretical background and design of the

study, and to practice TGF training skills and discuss and evaluate experi-

ences. In addition, we collectedmentor-reports about youths' mindset and

perseverance, empowerment and mental health problems at pre-test and

3 and 6 months follow-up. Mentor assessments were, however, not

analysed due to a lack of statistical power (Verberg et al., 2018).

To thank youth for participating in the study, they received a

‘brain stressball’ and ‘thumbs-up flashlight’ after completing the first

and second follow-up assessment. Moreover, all participants in the

control group were given the opportunity to participate in the ses-

sions of TGF after the data collection had finished.

2.3 | Intervention the growth factory

TGF is an online intervention that aims to empower adolescents with

intellectual disabilities by fostering a growthmindset. TGF builds on scien-

tific research on implicit self-theories and mindset interventions by

Dweck (2000) and Yeager and colleagues (2013, 2016). The six sessions of

TGF contain information and interactive assignments developed around

the core principle of the mindset theory, that is, the (implicit) assumption

that one's characteristics are malleable. It teaches youth the key growth

mindset affirmations by showing the potential for brain plasticity and pro-

moting the ‘recipe for growth’, the idea that exerting effort and persisting

despite setbacks and challenges, finding good strategies and asking for

and making use of help from others will help them to improve (Paunesku

et al., 2015). In addition, three sessions contain exercises based on the

principles of cognitive behavioural therapy. Youth practise recognising

negative thoughts and changing these thoughts into so called ‘growth

thoughts’, and asking for help in a role-play. Moreover, based on knowl-

edge about components that can enhance the effects ofmindset interven-

tions (Yeager et al., 2016), we added a successful role model component—

in addition to a focus on change mindset messages combined with ‘say-
ing-is-believing’ exercises. In particular, movie clips of peers telling about

how a growth mindset was helpful in overcoming problems and reaching

their goals, are shown each time accompanied by an assignment. For an

outline of the content of the intervention see the Table A1.

The intervention is tailored for adolescents with intellectual dis-

abilities by adapting all received mindset materials with a team of pro-

fessionals and youth with intellectual disabilities using the guidelines

for effective interventions for people with intellectual disabilities

(De Wit et al., 2011). Purposefully, in developing TGF, we showed

youth with intellectual disabilities prototypes of growth mindset

materials and integrated their feedback, increasing the likelihood that

the targeted population would understand the intended meaning

(Yeager et al., 2016). Moreover, special care was taken to increase the

likelihood that participants would identify with one of the avatars or

‘buddies’, by creating avatars with different characteristics and by

creating role models in the video-clips whose stories and struggles

matched those oftentimes reported by youth with intellectual disabil-

ities and professionals (Binning et al., 2018; Yeager & Walton, 2011).

Additionally, youth were allowed to personalise their responses

(e.g., by choosing their own topic in an assignment) so intervention

materials evoked the intended experience in the way that was most

relevant to them (Yeager & Walton, 2011). Moreover, by choosing an

online approach we were able to meet the information processing

needs of youth with intellectual disabilities, such as using visual and

auditory support, and to provide a structured learning environment

with the possibility to repeat parts or making use of extra advice. To

improve the transfer from TGF into daily life, biweekly mails and

mobile phone messages were sent containing a reminder of the ses-

sion's content or a short assignment. Finally, based on the pilot study

(Helmond et al., 2021) a workbook and several additional assignments

were added to practise with the research assistant. Homework assign-

ments were discussed before start of the next session. For a detailed

description of the development, structure and content of TGF, see

the previously published study protocol (Verberg et al., 2018).

2.4 | Intervention and control group

After pre-test, youth in the intervention group participated individu-

ally in six sessions of TGF as an addition to their usual care pro-

gramme. For six consecutive weeks, youth participated in a session

lasting 25–45 min on average. In addition, participants received a

booster session directly after the 3 months follow-up. Sessions took

place in a silent room during school or day care hours under guid-

ance of a research assistant using a standardised protocol. Partici-

pants received a small gift after completing session five and six.

Parents were offered an account to be able to follow the sessions

at home.

Participants assigned to the control group attended the school

curriculum or care as usual as recommended by their clinicians regard-

less of this study. Some participants received additional therapies

depending on specific developmental needs, such as resilience train-

ing, physiotherapy and creative arts therapies. In both settings, a mul-

tidisciplinary team of a (group)mentor, psychologist, therapist(s) and

sometimes a social worker and psychiatrist were involved.

2.5 | Materials

Instruments were adjusted to reduce complexity using the guideline for

developing, adjusting and conducting diagnostic instruments for people

VERBERG ET AL. 221
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with intellectual disabilities (Douma et al., 2012). As another means to

reduce complexity, we used one format of answering categories ranging

from ‘completely untrue’ to ‘completely true’ and added corresponding

coloured emoticons.Moreover, we simplified or rephrased1 difficult words

to avoid misunderstandings. Our previous studies showed the question-

naires to be suitable for youth with mild to borderline intellectual disabil-

ities and/or psychiatric problems) and all instruments showed sufficient to

good reliabilities (Helmond et al., 2021; Verberg et al., 2019). For internal

reliabilities in the present study, see Table 2.

2.5.1 | Measures

Mindset and perseverance

Beliefs about the malleability of emotion and behaviour and intelli-

gence, and participants' perseverance were assessed using the

Mindset and Perseverance Questionnaire (MPQ; Verberg et al.,

2019). The MPQ consists of two parts measuring mindset of emo-

tion and behaviour and mindset of intelligence (nine items, e.g., ‘I
can learn to control how I feel’ and ‘How smart I am is sort of

fixed’), and adolescent's self-regulatory processes (i.e., attributions

and responses to effort, failure and challenges, nine items). An

example of this subscale is ‘Practising a lot is useless’. Items were

scored on a 5-point Likert scale and all fixed mindset statements

were reverse-scored such that higher scores indicate a growth

mindset and more perseverance.

Empowerment

Empowerment was measured with the Dutch questionnaire ‘EMPO

Jongeren 2.0’ (EMPO Youth 2.0; Damen & Veerman, 2011). The

EMPO Youth 2.0 consists of 16 items divided over the subscale

‘intrapersonal empowerment’ (nine items) measuring one's personal

sense of control, competence and efficacy regarding dealing with

important matters and the subscale ‘interactional empowerment’
(seven items), measuring the alertness and willingness to change

undesired situations by taking control, looking for solutions and call

upon resources (Damen et al., 2017). A total empowerment score

was calculated by summing up the two subscales. Items were scored

on a 5-point Likert scale. Higher scores indicate stronger feelings of

empowerment.

Mental health problems

We assessed mental health problems using the Dutch version of the

Brief Problem Monitor-Youth (BPM-Y; Achenbach et al., 2011; Ver-

hulst & Van der Ende, 2013). The BPM-Y contains 19 items measuring

internalising problems (six items), externalising problems (seven items)

TABLE 2 Internal reliabilities for the
outcome variables in youth with
intellectual disabilitiesMeasures

Cronbach's alpha

Pre-test Post-test Follow-up 1 Follow-up 2

Mindset

Mindset EB 0.61 0.56 0.60 0.57

Mindset IQ 0.68 0.71 0.72 0.75

Perseverance 0.74 0.73 0.82 0.78

Empowerment

Total 0.81 0.84 0.84 0.85

Intrapersonal 0.77 0.80 0.80 0.80

Interactional 0.60 0.65 0.71 0.76

Mental health problems

Total 0.85 0.87 0.85 0.86

Internalising 0.76 0.78 0.74 0.69

Externalising 0.73 0.73 0.74 0.78

Attention 0.77 0.77 0.78 0.77

Self-esteem 0.82 0.82 - 0.79

Treatment motivation

Total 0.85 0.84 - 0.83

Problem recognition 0.79 0.80 - 0.85

Treatment readiness 0.83 0.81 - 0.80

Therapeutic Alliance

Total 0.84 0.82 - 0.83

Collaboration 0.65 0.63 - 0.68

Affective bond 0.80 0.76 - 0.72

1For a complete overview, see [Verberg et al., 2019].
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and attention problems (six items) with three answering categories.

The sum of the items yields a total problem score.

Self-esteem

Self-esteem was measured using the Dutch Rosenberg Self-Esteem Scale

(RSES; Rosenberg, 1965; Franck et al., 2008). This is a 10-item Likert

self-report scale with positive and negative evaluations answered on a

4-point scale. Higher scores indicate a stronger sense of self-esteem.

Treatment motivation

Treatment motivation was measured with the Dutch translation of the

Motivation for Youth's Treatment Scale (MYTS; Breda & Riemer, 2012).

The scale used in the current study consists of seven items answered on

a 5-point Likert scale. One item was omitted from the original question-

naire because not all youth received treatment or planned to receive

treatment. The items are divided over two subscales measuring problem

recognition (four items) and treatment readiness (three items). The sum

of these items yields a total motivation score.

Therapeutic alliance

Alliance was measured with the Dutch translation of the Therapeutic

Alliance Scale for Children, revised (TASC-r; Shirk & Saiz, 1992). The

instrument distinguishes between the affective bond (six items) and

client-therapist collaboration (six items). The word ‘therapist’ was

reformulated into ‘mentor’ to better fit the target group. The original

items rated on a 4-point Likert scale were changed into 5-point

answering categories to match the answering categories of most other

measures used.

Challenge seeking

The willingness to seek challenges was assessed at 6 months follow-

up by registering youth's choice of one of three puzzles using the

experimental task ‘puzzles’. This task was based on the measure ‘chal-
lenge-seeking: hypothetical scenario’ (Yeager et al., 2016) and ‘hidden
figure puzzles’ (Koestner et al., 1995). Participants were presented

with three envelopes containing three puzzles with different challenge

levels (0 = ‘easy’, 1 = ‘middle’ and 2 = ‘difficult’) and asked to

choose one of them. The choice of challenge level and the reason

why that specific puzzle was chosen were reported by the research

assistant. Participants did not need to complete the puzzle.

Intervention satisfaction

At the end of each session, participants in the intervention group

were asked to grade their satisfaction with a score from 1 (very low)

to 10 (very high). The mean of the satisfaction grade scores of the six

sessions was taken to construct an overall mean intervention satisfac-

tion grade. In addition, participants were asked to complete four

statements of the Dutch translation and adaptation of the Session

Rating Scale (SRS, Duncan et al., 2003): ‘The assistant listened to me

today’ (relationship), ‘What we did today is important to me’ (goals
and topics), ‘I liked what we did today’ (approach and method) and ‘I
hope next time we will do something similar’ (overall). The original

10-cm visual analogue scale was replaced by a 5-point Likert scale.

The mean score of these items was taken as an indicator of the satis-

faction with each session (session SRS). The mean was taken of the

session satisfaction scores of the six sessions. Finally, participants

answered two open questions as a qualitative measure of session sat-

isfaction: ‘What did you like about today's session?’ and ‘What did

you not like about today's session?’.

2.6 | Statistical analyses

To assess possible differences at pre-test in background variables and

study outcome variables between the two groups, we used indepen-

dent-sample t tests and chi-square tests (see Table 1). Quantitative

and qualitative analyses were carried out to provide insight into par-

ticipants' satisfaction with the intervention. For the quantitative analyses

we reported descriptive statistics of the satisfaction grades and SRS scores

given at the end of each session. For the qualitative analyses, we

categorised participants' responses on the two open questions into

specific themes.

To examine intervention effectiveness, after performing prelimi-

nary ANOVA analyses, we performed linear regression models using

Mplus Version 7 (Muthén & Muthén, 1998-2012). We determined

immediate post-test effects (i.e., changes from pre-test to post-test),

and follow-up effects (i.e., changes from pre-test to follow-up at

3 and 6 months, respectively) between the intervention and control

group for primary and secondary outcome variables. In each of the

analyses, we controlled for earlier test scores. On top of that, we con-

trolled for sex, age and total IQ. To handle missing data, we used the

WLSMV, which is a robust estimator, which does not assume normally

distributed variables (Brown, 2006). The WLSMV uses pairwise pre-

sent for missing (Muthén & Muthén, 1998-2012). In total, we

assessed 45 separate outcome measures in the full intention-to-treat

analyses. The ‘CLUSTER’ command was used to take in account the

non-independence of data due to children receiving school or care at

different treatment locations, which could otherwise artificially inflate

the standard errors of the parameter estimates. As a consequence, we

used the MLR-estimator. MLR (Maximum likelihood with robust stan-

dard errors) takes clustering of cases into account and estimates with

standard errors and a chi-square test statistic (when applicable) that

are robust to non-normality and non-independence of observations

when used with ‘TYPE = COMPLEX’. Finally, the Benjamini–

Hochberg false discovery rate correction was used to correct for

chance capitalization (Benjamini & Hochberg, 2005). The p values

after this correction are presented in Section 3.

Furthermore, we performed paired sample t tests to analyse the

mean level differences over time in the control and intervention

groups. Data were analysed in accordance with the intention-to-treat

principle (i.e., all participants regardless the number of completed ses-

sions). In addition, a completers-only analysis was conducted (i.e., only

participants who completed five or six sessions (n = 56). Magnitude

of intervention effects between groups were estimated using Cohen's

d (Cohen, 1988). The analyses were reported in accordance with the

CONSORT Statement (Schulz et al., 2010).
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3 | RESULTS

3.1 | Preliminary analyses

There were no potential outliers that influenced the outcomes.

Intention to treat and completers-only analyses yielded the same

results, therefore only intention to treat analyses are presented.

At pre-test, we found no significant differences between the interven-

tion and control group concerning age, gender, IQ and comorbidity

(all p > .10, see Table 1). In addition, no significant differences appeared

in the pre-test scores of study outcome variables (all p > .10). The inter-

vention and control group were thus successfully randomised.

3.2 | Intervention satisfaction

Intervention satisfaction scores on both quantitative measures indi-

cated an overall positive evaluation of TGF. In particular,

participants rated TGF with a mean intervention grade of 7.5

(SD = 1.53, range 1–10), and a mean overall intervention SRS score

of 3.8 (SD = 0.72, range 1–5). In addition, to explore participants'

satisfaction with the newly developed TGF, we categorised partici-

pants' answers on two open questions. Overall, participants'

responses to ‘What did you like about today's session?’ reflected
on participants' feelings of competence (‘I think that I am more confi-

dent now and learned how to deal with others’ and ‘Interesting, that
by learning new things, connections [in my brain] multiply’), enter-
tainment value (‘Nice, especially the stories in the video clips’),
design (‘That you could fill things in’), level (‘It was clear’) and a non-

specific positive evaluation (‘Everything’). In contrast, responses on

the question ‘What did you not like about today's session?’ mainly

reflected on the design of the intervention (‘The repetitions were

boring’), level (‘It was hard’ and ‘A little bit too easy’), entertainment

value (‘That I was almost sleeping’), technical errors (‘Problems with

the video clips’) and a non-specific negative evaluation (‘Every-
thing’). However, approximately 40% of all responses on this

TABLE 3 Means and standard deviations for intervention and control group at pre- and post-test and 3 and 6 months follow-up

Variable

Intervention groupa Control groupb

T0 T1 T2 T3 T0 T1 T2 T3

M SD M SD M SD M SD M SD M SD M SD M SD

Mindset

Mindset EB 3.75 0.61 3.83 0.45 3.92 0.55 3.92 0.49 3.59 0.61 3.78 0.63 3.78 0.52 3.75 0.52

Mindset IQ 3.11 0.76 3.30 0.80 3.34 0.80 3.41 0.83 3.02 0.96 3.05 0.86 3.02 0.93 3.06 0.88

Perseverance 3.76 0.57 4.06 0.41 4.08 0.52 4.03 0.48 3.86 0.54 3.84 0.55 3.90 0.65 3.93 0.58

Empowerment

Total 3.62 0.54 3.66 0.47 3.68 0.54 3.76 0.40 3.55 0.48 3.59 0.53 3.67 0.48 3.69 0.53

Intrapersonal 3.54 0.63 3.59 0.55 3.64 0.65 3.71 0.47 3.44 0.52 3.49 0.59 3.60 0.52 3.64 0.56

Interactional 3.74 0.52 3.76 0.47 3.75 0.55 3.84 0.49 3.72 0.58 3.73 0.59 3.78 0.61 3.76 0.63

Mental health problems

Total 1.66 0.36 1.52 0.35 1.48 0.33 1.44 0.30 1.59 0.32 1.58 0.37 1.56 0.35 1.46 0.34

Internalising 1.66 0.47 1.47 0.40 1.41 0.42 1.41 0.32 1.58 0.46 1.57 0.50 1.55 0.44 1.40 0.40

Externalising 1.50 0.43 1.42 0.38 1.41 0.37 1.32 0.34 1.44 0.35 1.41 0.40 1.43 0.42 1.34 0.37

Attention 1.86 0.49 1.68 0.46 1.63 0.45 1.62 0.42 1.77 0.50 1.79 0.50 1.73 0.50 1.68 0.50

Externalising 1.50 0.43 1.42 0.38 1.41 0.37 1.32 0.34 1.44 0.35 1.41 0.40 1.43 0.42 1.34 0.37

Self-esteem 3.02 0.50 3.07 0.40 3.15 0.37 3.00 0.49 3.01 0.50 3.12 0.43

Motivation

Total 2.98 0.92 2.71 0.85 2.46 0.76 2.79 0.79 2.71 0.81 2.57 0.79

Problem recognition 2.71 0.96 2.50 0.94 2.27 0.89 2.48 0.81 2.52 0.79 2.33 0.82

Treatment readiness 3.35 1.10 2.99 0.93 2.71 0.96 3.20 1.01 2.96 1.15 2.90 1.05

Alliance

Total 2.82 0.52 2.82 0.39 3.00 0.43 2.75 0.52 2.67 0.57 2.87 0.50

Collaboration 2.84 0.54 2.89 0.45 3.08 0.44 2.77 0.52 2.68 0.57 2.92 0.54

Bond 2.80 0.58 2.76 0.45 2.94 0.48 2.73 0.63 2.66 0.66 2.84 0.55

Challenge seeking 2.26 0.63 2.17 0.71

aT0 n = 60; T1 n = 55; T2 n = 55; T3 n = 54.
bT0 n = 59; T1 n = 58; T2 n = 55; T3 n = 52.

224 VERBERG ET AL.
Published for the British Institute of Learning Disabilities  

 14683148, 2022, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jar.12941 by U

va U
niversiteitsbibliotheek, W

iley O
nline L

ibrary on [26/01/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



question referred to the category ‘nothing’, indicating participants

evaluated the intervention positively (‘Nothing, I liked it!’).

3.3 | Intervention effectiveness

3.3.1 | Immediate post-test intervention effects

We tested the immediate effectiveness of TGF on mindset of

emotion and behaviour, mindset of intelligence and perseverance

at post-test (see Tables 3 and 4). There were no significant differ-

ences between the intervention and control group in mindset of

emotion and behaviour and mindset of intelligence (p > .05). How-

ever, there was a significant immediate post-test effect of TGF on

perseverance (d = 0.43).

In addition, we tested the immediate post-test effects of TGF on

the secondary outcomes empowerment, mental health problems, self-

esteem, treatment motivation, therapeutic alliance and challenge

seeking (see Tables 3 and 4). We found significant immediate post-

test effects on internalising (d = �0.39), attention (d = �0.40) and

total mental health problems (d = �0.38). In addition, there was a

significant immediate post-test effect on TGF on self-esteem

(d = 0.08). Finally, we found a significant immediate post-test effect

on collaboration with the mentor (i.e., subscale of therapeutic alliance;

d = .26). No direct effects of TGF were found on empowerment,

externalising problems, treatment motivation, therapeutic alliance

(i.e., affective bond and total) and challenge seeking (p > .05). Overall,

we found that TGF was effective in increasing perseverance and self-

esteem, in decreasing internalising, attention and total mental health

problems, and in maintaining participants' collaboration with their

mentor immediately after the intervention.

3.3.2 | Follow-up intervention effects

Furthermore, we explored whether the intervention showed effects

at follow-up, and whether immediate post-test intervention effects

sustained over time (see Tables 3 and 4). With regard to the primary

outcomes, additional analyses revealed that there was a significant

effect of TGF on mindset of intelligence at 3 months follow-up

(d = 0.26), which sustained at 6 months follow-up (d = 0.30). In addi-

tion, at 6 months follow-up, there was a significant effect on mindset

TABLE 4 Effects of The Growth Factory at post-test, and follow-up at 3 and 6 months

Variable

T0–T1 T0–T2 T0–T3

B SE B p B SE B p B SE B p

Mindset

Mindset Emotion and Behaviour �0.027 0.079 .730 0.107 0.169 .526 0.149 0.045 .001

Mindset Intelligence 0.104 0.065 .108 0.148 0.058 .010 0.148 0.054 .006

Perseverance 0.225 0.077 .000 0.152 0.066 .020 0.085 0.044 .052

Empowerment

Total 0.035 0.072 .622 �0.040 0.090 .654 0.060 0.056 .290

Intrapersonal 0.036 0.069 .607 �0.005 0.114 .968 0.050 0.077 .512

Interactional 0.023 0.061 .702 �0.041 0.057 .479 0.051 0.082 .397

Mental health problems

Total �0.164 0.032 .000 �0.181 0.034 .000 �0.090 0.063 .152

Internalising �0.161 0.045 .000 �0.215 0.053 .000 �0.064 0.081 .426

Externalising �0.043 0.038 .263 �0.060 0.058 .306 �0.053 0.050 .286

Attention �0.167 0.047 .000 �0.138 0.050 .006 �0.083 0.050 .092

Self-esteem 0.054 0.015 .000 0.025 0.077 .690

Treatment motivation

Total �0.083 0.058 .034 �0.141 0.074 .055

Problem recognition �0.088 0.036 .015 �0.106 0.084 .207

Treatment readiness �0.041 0.051 .420 �0.135 0.079 .090

Therapeutic alliance

Total 0.089 0.068 .192 0.053 0.106 .616

Collaboration 0.154 0.056 .006 0.106 0.109 .336

Affective bond 0.036 0.063 .5674 0.015 0.079 .852

Challenge seeking 0.069 0.058 .230

Note: T0 = pre-test; T1 = post-test; T2 = follow-up at 3 months; T3 = follow-up at 6 months; B = standardised regression coefficient; p values are

corrected with Benjamini–Hochberg False Discovery Rate correction.
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of emotion and behaviour (d = 0.02). However, regarding persever-

ance, the difference at post-test between the intervention and control

group was no longer significant at 3 and 6 months follow-up.

In addition, with regard to the secondary outcomes, TGF had

sustained effects at 3 months follow-up on internalising (d = �0.47),

attention (d = �0.38) and total (d = �0.44) mental health problems, but

not at 6months follow-up. This seemed to be due to the fact that the con-

trol group showed a steep decrease in mental health problems from pre-

test to 6 months follow-up. Regarding collaboration, the difference at

post-test between the intervention and control group was no longer sig-

nificant at 6 months follow-up. No sleeper effects—effects that only

become visible at a follow-up assessment—of TGFwere found on empow-

erment, externalising problems, treatment motivation, therapeutic alliance

(i.e., affective bond and total) at 3 and 6 months follow-up, nor on chal-

lenge seeking at 6 months follow-up (p > .05). In sum, TGF had follow-up

effects in increasing mindset of intelligence (3 and 6 months) and mindset

of emotion and behaviour (6 months). In addition, TGF had sustained

effects in decreasing internalising, attention and total mental health prob-

lems until 3 months after the intervention, but at 6 months follow-up

these effects did not sustain due to improvements in the control group.

4 | DISCUSSION

This study demonstrated that participants were satisfied with TGF inter-

vention, as indicated by positive scores and comments on both quantita-

tive and qualitative satisfaction measures. TGF was effective in

increasing perseverance and self-esteem, decreasing internalising, atten-

tion and total mental health problems, and neutralising a decrease in par-

ticipants' collaboration with their mentor at post-intervention. The

effects on mental health problems sustained at 3, but not at 6 months

follow-up due to improvements in the control group. Furthermore, TGF

had follow-up effects on mindset of intelligence at 3 and 6 months, and

mindset of emotion and behaviour at 6 months after the intervention.

TGF did not have significant effects on empowerment, externalising

problems, treatment motivation, therapeutic alliance (i.e., affective bond

and total) and challenge seeking.

Our findings are in linewith previous research on the effects ofmindset

interventions for youth without intellectual disabilities, indicating that

mindset interventions can be effective for youthwith intellectual disabilities

(e.g., Burnette et al., 2020; Miu & Yeager, 2015; Mrazek et al., 2018). The

intervention effects are particularly important for our target group of youth

with intellectual disabilities, as their mental health needs are multiple, com-

plex and persistent and often inadequatelymet (Kolaitis, 2008). Additionally,

our findings extend previous research indicating a positive impact on the

therapeutic relationship in a special education or care setting. This suggests

that TGF is a promising approach to maintain a positive alliance between

youth with intellectual disabilities and their mentor, which may subse-

quently enhance treatment outcomes (Shirk& Saiz, 1992).

In contrast to previous intervention studies, our study did not show

that TGFwas effective in increasing growthmindsets immediately after

the intervention (e.g., Paunesku et al., 2015; Yeager et al., 2016), how-

ever, the most interesting results are the effects on mindsets at 3 (intel-

ligence) and 6 months (intelligence and emotion and behaviour) follow-

up. The null effects onmindsets immediately after the intervention sup-

port the hypothesis that because mindsets tend to be deeply held

(Robins & Pals, 2002) and thinking, processing information and learning

occur at a slower rate in people with intellectual disabilities, mindset

effects need more time to be internalised by this population leading to

gradually increased intervention effects over time, the so-called

sleeper-effect (Van Aar et al., 2017). Moreover, previous research dem-

onstrated the alternate possibility that mental health problems may

also predict increases in fixed mindsets (Schleider & Weisz, 2016a).

Therefore, it may be possible that the immediate, as well as sustained

effects of TGF on decreasingmental health problemsmay have contrib-

uted to the development of increasing growth mindsets at follow-up. It

is noteworthy that the 6 months follow-up effects on mindset of emo-

tion and behaviour only had a very small effect (d = 0.016), however,

due to scarce literature on long-term mindset effects after 4 months

follow-up it is largely unknown how initial null-effects or modest posi-

tive effects develop overtime after a mindset intervention.

In line with the few available studies on long-term outcomes of

mindset interventions, TGF effects were sustained until 3 months

follow-up, suggesting that TGF had a short to midterm effect. However,

it should be taken into consideration that the null effects at 6 months

follow-up were not driven by an increase in mental health problems in

the intervention group, but driven by a remarkable decrease in mental

health problems in the control group at 6 months follow-up. Research

investigating the effectiveness of institutional general care suggests that

mental health problems tend to weaken during care (Geurts et al., 2010;

Knorth et al., 2008), therefore the present results suggest that TGF may

have accelerated this normative development in a special education or

care setting.

While previous research showed mindset interventions might be

effective in decreasing externalising problems, increasing empowerment,

improving challenge seeking and treatmentmotivation, our results demon-

strated null-effects on these outcome variables (e.g., Miu & Yeager, 2015;

Schleider &Weisz, 2016b). One potential reason for this is that the effect

of shifting mindsets was not strong enough to lead to downstream

changes in feelings of empowerment and treatment motivation (Burnette

et al., 2018). Another potential explanation could be the focus of TGF,

which was aimed at promoting a growth mindset and perseverance and

also explicitly addressing the potential beneficial effects on emotions and

behaviours, but not on the other outcomes (Burnette et al., 2018). Finally,

despite individual reports on successful mindset interventions, and apart

from the initial results of the meta-analysis of Burnette et al. (2020), it is

noteworthy that a recent meta-analysis (Sisk et al., 2018) of experimental

effects (29 studies, 43 effects; N = 57,155) demonstrated that mindset

interventions overall only have a very small effect (d= 0.08)—although it is

hard to make direct comparisons as the majority of these interventions

focussed on academic achievement.

4.1 | Strengths and limitations

Several limitations of this study need to be considered. One is that our

findings are based exclusively on participants' self-reports. Due to a lack

of statistical power for the mentor-reports these data could not be
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analysed. Another limitation is that we did not measure the impact of

TGF on academic achievement. The reason for this is that standardised

testing is exceedingly complex in this context—it is not always the stan-

dard in special education. Moreover, extended follow-up data are

needed to draw conclusions on intervention effects in the long-run.

Additionally, the subscale mindset of emotion and behaviour had only

modest internal reliability. Consequently, a higher measurement error

may have occurred, resulting in biased estimates of intervention effects

and a loss of power to detect them. Finally, as this study was conducted

along a certain time path, and recruitment of participants with intellec-

tual disabilities is known to be challenging and time consuming, no time

was left to recruit more participants with intellectual disabilities acting

like an active control condition and/or invent active control material.

Although previous research showed that a mindset intervention was

more effective than both a passive (no intervention) as well as an active

control condition (Aronson et al., 2002; Yeager et al., 2013), we cannot

exclude the possibility that perhaps effect sizes of TGFwould have come

out differently had we, in this particular study, used an attention-

matched control group. Notwithstanding these limitations, our study

was the first randomised trial evaluating the impact of an online mindset

intervention developed for youth with intellectual disabilities, with four

measurements. Other strengths were that we measured the degree of

beneficial effects of TGF in a ‘real-world’ setting, working with an ade-

quate and diverse sample size of youth.

4.2 | Clinical implications and future research

Our outcomes highlight potential clinical implications. First, in order to

motivate youth with intellectual disabilities it may be useful for clini-

cians [e.g., psychologist, (group)mentor, therapist], to directly elicit

and address clients' mindset about the degree to which their problem-

atic and distressing emotions are malleable through their efforts, by

seeking help from others, and by trying new strategies (Burnette

et al., 2020). Second, the incorporation of mentors, parents and others

in mindset interventions and creating supportive peer climates may be

an effective way to foster growth mindsets and promote sustained

effects (Fraser, 2018; Yeager et al., 2019; Yeager & Walton, 2011).

Potential areas for future research are the necessity for youth with

intellectual disabilities to receive the sessions at a higher level of

intensity and implement additional and extended booster sessions to

boost and uphold the initial intervention effects and engender long-

term changes (Campbell et al., 2014). Third, it is important to create a

more in depth understanding for whom mindset interventions work

(moderators) and why by investigating the working mechanism (medi-

ators) of TGF (Verberg et al., 2021). Fourth, future research should

replicate our initial exploratory factor analysis using larger youth sam-

ples with intellectual disabilities to confirm the psychometric proper-

ties of the mindset and perseverance questionnaire. Finally, future

studies should use an active, attention-matched control condition to

draw more conclusive evidence and ensure the effects can be

uniquely ascribed to the intervention.

5 | CONCLUSION

This study features the first RCT investigating a novel, online mindset

intervention developed specifically for youth with intellectual disabil-

ities. The findings demonstrate that a mindset intervention can be

used in this vulnerable group to accelerate improvements in mindsets

and mental health.
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APPENDIX

TABLE A1 Outline of the online mindset intervention The Growth Factory

Session Content

1. Learning something new Plasticity of the brain. The brain is like a muscle that gets stronger and works better the more it is exercised.

Every time you practise, your brain forms new connections and connections get stronger.

Assignment 1: Practice with the brain (e.g., ‘The brain consists of a lot of connections. Click on a connection

in the head’, and ‘What would you like to improve? Or would you like to learn something new? Click on

the brain and form new connections’).
Assignment 2: Answer ‘How is it possible we can learn something new or become better?’

2. Mindset The concept of mindset and the difference between a fixed and growth mindset in terms of the role of

effort, and reactions to setbacks and criticism from others.

Assignment 1: Choose between sentences related to either a growth or fixed mindset .

Assignment 2: What mindset do you have? Choose between ‘growth’, ‘fixed’ and ‘a bit of both’.
Assignment 3: Write down 2 or 3 things you have learnt since you grew up.

3. Growth Mindset: Effort,

setbacks and criticism

Benefits of a growth mindset: a different perspective on effort, setbacks and criticism from others. The term

‘growth thoughts’ is introduced. Peer role models: video clips Mycha and Tim.

Assignment 1: Practise with growth thoughts about effort, setbacks and criticism from others.

Assignment 2: Choose between two sentences and pick the growth thought of Mycha and Tim.

Additional exercise based on the principles of cognitive behavioural therapy: Practice with a situation to

learn the different impact of a ‘growth and fixed thought’ on feelings and behaviour.

(Continues)
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TABLE A1 (Continued)

Session Content

4. Recipe for Growth, part

1 + 2:

Effort and good strategies

Becoming aware of the need of effort and finding an adequate strategy to develop and accomplish goals.

Peer role models: video clips Floor and Patrick.

Assignment 1: Click on all words related to effort and answer the question ‘Describe a situation where you

tried different strategies to reach your goal’.
Assignment 2 (Floor): Can you think of a strategy for yourself that makes you calm?

Assignment 3 (Patrick): Write down what setback you have ever had. ‘Which growth thoughts could help

you deal with your adversity?’ and ‘Which strategy could help you deal with this setback?’
Additional exercises based on the principles of cognitive behavioural therapy: Practise with a situation of

your own by changing a fixed thought into a growth thought to see the impact on feelings and behaviour.

Select three of six statements that are true about thoughts and growth thoughts.

5. Recipe for Growth,

part 3:

Help from others

Becoming aware that sometimes it is necessary and can be rewarding to ask for help, and learn to ask for

help in an appropriate way using the 5-step plan. Peer role models: video clips Janka and a compilation

video where youth discuss the benefits of asking for and accepting help.

Assignment 1: Choose the growth mindset sentences related to asking for help and pick these sentences

helpful for yourself.

Assignment 2 (Janka): Choose between ‘making a difficult assignment for school’ or ‘not getting angry so

quickly’ and practise with the 5-step plan to ask for help.

Assignment 3: Answer the questions ‘Where did you ever get help with?’, ‘Whom did you ask for help?’,
‘Did you get help immediately?’ and ‘Did you like to get help?’

Assignment 4: Explain to others why it is good if you can ask for and accept help from others. Additional

exercise: Practise with the 5-step plan to ask for help in a role play.

6. Freshen up Repetition of the most important information through a compilation of the previous sessions.

Assignment 1: Click on all terms belonging to a growth mindset. Drag them to the stairs and climb

to your goal.

Assignment 2: Answer ‘What would you like to learn?’ and reach this goal by using each step of the

growth recipe.

Assignment 3: Write down as many things as possible that you have learned and want to remember

from TGF.

7. Booster session Repetition of session 6.
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