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Practitioner Points

e People with dyslexia are often stereotyped as having low intelli-
gence which may make them vulnerable to stereotype threat
(ST) effect.

e ST occurs when there is added pressure of being judged on the
basis of one's group membership.

e People with dyslexia may perform worse on intelligence tests
due the fear of confirming low intelligence stereotype.

e People with developmental dyslexia should be made aware of
ST effect and trained on how it could be alleviated.

e |[nstructions preceding intelligence tests should be neutral or
frame test as measuring learnable skills to assure fairness of job

selection.

1 | INTRODUCTION

Developmental dyslexia (DD) is primarily seen as a reading difficulty that persists into adulthood and is independent
of intelligence level (IDA, 2007). Yet, there is a prevailing stereotype that people with dyslexia have low intelligence
(Shifrer, 2013; Tanner, 2009). This has potential consequences for their job prospects. In 2016 the unemployment
rate for people with learning difficulties (including dyslexia) was 14.6% which markedly contrasted with 5.2% of gen-
eral UK population (ONS, 2016). Some research showed that people with DD work in jobs below their qualifications
and earn less than those without DD (De Beer et al., 2014). Our understanding of how potential candidates with DD
approach challenges related to job application processes is minimal. As it is a common practice to include intelligence
tests as part of job selection process, people with DD may be disadvantaged due to their concern of being judged on
the basis of their group membership, a phenomenon known as stereotype threat (ST). ST effect has been found in
many stereotyped groups (Hough et al, 2001; Jensen, 1998; Ramist et al., 1994; Roth et al., 2001; Sackett
et al., 2001; Valencia & Suzuki, 2001) but has not been explored in people with dyslexia.

1.1 | Dyslexia and low intelligence stereotype

Individuals with dyslexia can show a combination of difficulties affecting their learning processes (British Dyslexia
Association, 2007) but research shows that these difficulties occur independently of their intelligence
(Pennington, 2006; Shaywitz et al., 1992; Stuebing et al., 2002). Further, DD is associated with a range of social and
emotional consequences that go beyond the disorder itself (Livingston et al., 2018). Individuals affected by DD
report challenges related to negative perception of dyslexia because western societies particularly value intellect and
ability (Leitdo et al., 2017). Some suggest that stereotyping is more emotionally damaging than the primary difficul-
ties with reading (McNulty, 2003; Nalavany et al., 2011).

Individuals with DD would make assumptions on how others see them and hence they would underestimate
their own abilities (Lockiewicz et al., 2014; Shifrer, 2013). This may start early in school where teachers' negative
implicit attitude towards struggling readers may lead to harsher marking, unwillingness to help (Hornstra et al., 2010)
or even changes to the way they teach (Gwernan-Jones & Burden, 2010). Poor readers reported being put into ‘spe-
cial classes’ with kids who had intellectual impairments as their teachers believed dyslexia was an intellectual disabil-
ity (Tanner, 2009). Family and peer mocking of DD's intelligence has been also reported (Tanner, 2009). Such
reactions are internalised often having long-term negative impacts on people's sense of power, ability and self-
esteem (Humphrey, 2002; Reeve, 2006; Tanner, 2009).
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1.2 | Stereotype threat

ST is the fear of confirming a negative stereotype attached to a group one belongs to or associates with
(Schmader, 2010). Such a threat may occur in evaluative situations (Steele, 1997; Steele & Aronson, 1995) and it
may result in decreased performance on tasks that are difficult and in which people are negatively stereotyped
(Nguyen & Ryan, 2008). An actual stereotype does not have to be held by others; the sole concern that one may be
stereotyped is enough to experience ST (Kalokerinos et al., 2014). Test instructions reminding people about the ste-
reotype or even asking them to indicate their group membership before engaging in setereotype-relevant activity
may trigger ST (Steele et al., 2002; Stricker, 1998).

Several underlying mechanisms explaining ST effect have been suggested in literature. When reminded of a ste-
reotype, individuals become aware that their group membership, and the specific stereotype that is attached to that
group, may be relevant in a given context. Then they may become more attentive to the environment in case there
was any potential for discrimination against them (Casad & Merritt, 2014). Both consideration and appraisal of the
situation at cognitive and emotional level may increase their awareness of the stereotype which then may lead to
the increased sense of threat (Inzlicht, Good, et al., 2006) and vigilance that may be manifested by physiological
response such as increased blood pressure or constriction of blood vessels (Blascovich et al., 2001; Croizet
et al., 2004; Murphy et al., 2007). For one to overcome ST they have to put a lot more effort, motivation, attention
and self-control to maintain the same level of performance (Inzlicht, McKay, et al., 2006; Inzlicht & Kang, 2010;
Muraven et al., 1998; Muraven & Baumeister, 2000).

Steele et al. (2002) suggested that the theory of ST refers to a universal reaction of members of any stigmatised
social group and that findings can be generalised from one group to another. This effect has indeed been found
across a range of contexts and groups. The most researched are race and ethnic minority groups who are stereo-
typed as less able and intelligent (Hough et al., 2001; Jensen, 1998; Roth et al., 2001; Sackett et al., 2001). Other
investigated groups and their stereotyped abilities include women's maths ability (Gresky et al., 2005), women's driv-
ing (Yeung & von Hippel, 2008), White men's athletic ability (Stone et al., 1999) and older people's memory (Hess
et al., 2003). Marginal differences were also found in students with learning disabilities (also including those with
dyslexia but not only) performing verbal reasoning task (May & Stone, 2010) but no research has been conducted
thus far on dyslexia.

Understanding of ST effect helps explain performance gaps between stereotyped and non-stereotyped groups,
but it may also lead to helpful interventions. One way of alleviating the ST effect is to reframe the task and its
instructions. Research shows that by removing references to threatening and stigmatising aspects of the tasks
(e.g., intelligence), explicitly stating that the task is non-diagnostic or fair or that it is a measure of a malleable skill
rather than of a stable trait such as intelligence (Hong et al., 1999; Johns et al., 2005; Steele & Aronson, 1995) may
reduce the impact of ST. Training people to attribute their difficulties to external, rather than internal, factors has
also shown positive effects of alleviating ST (Casad & Bryant, 2016; Walton & Cohen, 2007; Wilson et al., 2002).

1.3 | Use of intelligence tests in selection processes

Research on selection processes showed that intelligence tests are strongly predictive of job performance and train-
ing success for most occupations (Gottfredson, 2002; Hunter, 1983; Hunter & Hunter, 1984; Murphy, 2002;
Ones, 2005; Ree et al., 1994; Salgado, 2017; Salgado et al., 2003; Salgado & Anderson, 2003; Salgado &
Moscoso, 2019; Schmidt, 2002; Schmidt & Hunter, 1998; Wagner, 1997) which translates to practitioners' practices
as the latest survey showed that 37% of companies use verbal and/or intelligence assessments in their selection pro-
cesses (CIPD, 2020). Research, however, shows that intelligence test results may favour some groups of applicants
over others (Hough et al., 2001; Jensen, 1998; Roth et al., 2001; Sackett et al., 2001; Valencia & Suzuki, 2001). As
selection processes should be based on fair and relevant criteria through which best candidates are selected, it is piv-

otal to investigate how some potentially irrelevant criteria, such as learning difficulty, may affect these processes.
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Indeed, issues around diversity and equality have been amongst the biggest challenges in organisations (Caven &
Nachmias, 2018). CIPD survey (2020) reported that only 28% of companies adjust their recruitment processes to be
more inclusive of minority groups and yet this inclusivity mostly focuses on issues of gender and race, not invisible
disabilities such as dyslexia.

14 | The current study

Given that individuals with dyslexia are stereotyped as less intelligent, stereotype threat has potential to hinder their
performance on intelligence tests that are typically used in selection processes. This is investigated here using
established paradigm of tailoring test instructions to trigger (emphasising intelligence diagnosticity of the test) or
reduce (emphasising the problem-solving focus of the test) stereotype threat and compare them to neutral test
instructions (control). For comparison, individuals with and without DD participated. The key hypothesis was

formulated:

H1. There will be an interaction between group (individuals with and without dyslexia) and instruction

condition (designed to trigger or reduce ST or act as control) in relation to intelligence scores.

2 | METHODS
21 | Participants

Overall, 63 participants took part in the study (47 females, 13 males, 3 non-binary; mean age = 33.70; SD = 13.70).
Thirty participants that formed ‘dyslexic group’ had formal diagnosis of dyslexia (on average diagnosed at the age of
21; SD = 12.12). Thirty-three participants reported no reading problems and therefore formed ‘non-dyslexic group’.
There was no significant difference in intelligence score between different educational levels, Fs49) = 2.208;
p = 0.068. Further demographic details are provided in Table 1. Participants were randomly assigned to one of three
test instruction conditions. Participants were recruited through various social media (Twitter, Facebook) and adver-

tising via dyslexia charity websites (e.g., Dyslexia Action and Dyslexia Scotland).

3 | DESIGN

The study utilised a between-subjects quasi-experimental 2 x 3 design. There were two independent variables:
IV,—group (dyslexia vs. no dyslexia); IV,—test instructions (ST = Stereotype Threat; RT = Reduced Threat;

C = control). The dependent variable was intelligence test total score.

3.1 | Materials
3.1.1 | Experimental manipulation: Test instructions

Test instructions for three conditions were based on those used by Ployhart et al. (2003) and May and Stone (2010).
To trigger ST, the test was presented as diagnostic of intelligence. Reduced threat (RT) condition included informa-
tion about problem-solving which is not a stereotype-relevant ability and is seen as a malleable rather than a stable
trait (May & Stone, 2010; Ployhart et al., 2003). Control group was presented with neutral instructions. Instructions

started with the general information (same for all conditions): “You are invited to take a test on the next page. Please
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TABLE 1 Participant demographic information presented by group and instruction condition.

Participants with DD (N = 30) Participants without DD (N = 33)
Condition STIN=7) RT(N=13) C(N=10) ST (N = 14) RT (N =7) C(N=12)
Age in years 39.14 30.62 28.60 34.57 38.29 34.42 (17.98)
mean (SD) (17.01) (11.36) (12.13) (12.36) (10.97)
Gender 3F,3M,1 10F,3M 8F,1M,1 9F,4M,1 6F,1M 11F, 1M
non- non- non-
binary binary binary
Highest level of 4 UG 3 HS 3 HS 2 HS 2 HS 5HS
education 1PG 8UG 4UG 4UG 2UG 3UG
20 1PG 2 PG 8 PG 3 PG 2 PG
10 10 20
Ethnicity 6 White, 1 9 White, 4 6 White, 4 9 White; 5 7 White 6 White; 1 British
no no no no Indian; 5 no
response response response response response

Abbreviations: DD, developmental dyslexia. Condition: C, control; RT, reduced threat; ST, stereotype threat. Levels of
education: HS, high school; O, reported as ‘other’; PG, postgraduate; UG, undergraduate, no further details were provided
by participants.

imagine that you take this test as a part of a recruitment process for a job that you really want. Please read the fol-
lowing instructions carefully’. Details on the instruction conditions are provided in Table 2.

3.1.2 | Intelligence tests

Intelligence tests were adapted from Graduate Record Examination (GRE; Educational Testing Service, 2002, 2017)
and free online Practice Aptitude Tests website (https://www.practiceaptitudetests.com/free-logical-reasoning-test-
questions-and-answers/). Questions relating to analytical reasoning and quantitative reasoning were used. Specifi-
cally, 13 questions required participants to use their mathematical knowledge, read, understand and solve a problem
that involved either an actual or an abstract situation (adapted to work context where possible); these questions
tapped into verbal reasoning skills. Two questions required manipulation of coloured geometric designs; these
tapped into nonverbal reasoning and cognitive flexibility. The choice of these measures was motivated by their use
in similar studies (Ployhart et al., 2003) but also to minimise the risk of participants' familiarity with tests such as
those from Wechsler Intelligence Scale (Wechsler, 1997) as they are used in dyslexia assessments. Overall, 15 ques-
tions were presented in set order of increasing difficulty. Some questions had multiple choice answers, some were

open-ended. Scores were dichotomous (O—incorrect; 1—correct). A total score was calculated.

3.1.3 | Demographics questionnaire

Participants were asked basic demographic information.

3.2 | Procedure

Study was conducted online using Qualtrics. First, participants were presented with the information and consent
forms. Participants were randomly assigned to one of the test instruction conditions and presented with the appro-

priate instructions which were followed by the intelligence tests.
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TABLE 2 Details on the instructions used in each condition.

PIOTROWSKA and BARRATT

Condition Manipulation explanation Instructions
ST— Emphasis here is on intelligence and This test is designed to understand your
Stereotype diagnosticity of the test; Personal (you will intelligence, which means your general
threat find...) quantitative, reasoning skills. Some questions
Emphasis on high intelligence expectations will seem difficult—this is to allow us to get a
Based on Ployhart et al. (2003, p. 241) and real picture of the strengths and limitations of
May and Stone (2010, p. 106) you as a candidate: you will find some questions
difficult. As a fast-paced organisation, we want
to ensure that we have a high level of
intelligence represented in our staff.
RT—Reduced Focus on problem-solving This test is designed to allow us to understand
threat Less personal (everybody) what is your approach to problem-solving. Some
Emphasis on diversity and diverse thinking (in questions will seem difficult—this is to allow us
line with research and common to get a real picture of the strengths of all our
understanding that some DDs are more candidates: everybody will find some questions
creative). difficult. As a diverse organisation, we want to
Based on May and Stone (2010, p. 106) ensure that we have diverse ways of thinking
represented in our staff.
C—Control Instructions with neutral background ‘Please complete the test. The test is difficult’.

information

Note: Parts of the instructions were italicised here for explanation purposes; italics were not used in the instructions given
to participants.

3.3 | Ethical considerations
The project was conducted in line with the Code of Ethics and Conduct (BPS, 2018) and received ethical approval
from a University in central England. Participation was voluntary.

4 | RESULTS

4.1 | Preliminary analyses

Overall, the mean for intelligence tests was 8.92 (SD = 3.27). Participants correctly answered 59% of questions on
average rendering the test challenging which is in line with previous research (Spencer et al., 1999). There was no
significant gender difference in intelligence scores (males' score = 10.700, SD = 3.233; females = 8.556,
SD = 3.279; t(13.440) = —1.892; p = 0.080).

4.2 | Effects of group and instruction condition on intelligence scores

A 2 x 3 between-subjects ANOVA was carried out to determine the interaction of group (dyslexia vs. no dyslexia)
and the type of instructions they were presented with (ST, RT or control) on intelligence test performance. Main
effects were also analysed and reported. Visual exploration of boxplots (no outliers or extreme scores) and results
from Shapiro-Wilk test of normality (all p > 0.05) indicated that the data met ANOVA assumptions of normality.
Assumption of equality of variances was also met (Levene's test p = 0.920). Descriptive statistics are presented in
Table 3.
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TABLE 3 Descriptive statistics for intelligence test scores by group and test condition.

Group
Dyslexia No dyslexia
Condition Mean (SD) Mean (SD) Condition marginal means
Stereotype threat 5.429 (3.207) 9.929 (3.222) 8.429 (3.815)
N=7 N =14 N=21
Reduced threat 9.539 (3.230) 6.857 (2.268) 8.600 (3.152)
N=13 N=7 N=20
Control 10.100 (2.923) 9.333(2.774) 9.682 (2.801)
N =10 N=12 N =22
Group marginal means 8.767 (3.556) 9.061 (3.041)
N =30 N =33

Line graph illustrating the significant interaction between group (DD vs nonDD) and in-
struction condition (ST vs RT vs Control condition)
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FIGURE 1 Line graph illustrating the significant interaction between group (developmental dyslexia [DD] vs. non-
DD) and instruction condition (stereotype threat vs. reduced threat vs. control condition).

There were no significant main effects for group, F157=0.199, p=0.657 or instruction condition,
Fi257) = 2.549, p =0.087. There was a statistically significant group x instruction interaction, Fs7) = 7.147,
p = 0.002; np2 = 0.200 (large effect size) which provides evidence in support of the stated hypothesis (see Figure 1,
for graphical presentation of the interaction).

Simple main effect analyses showed that people with dyslexia scored significantly lower on intelligence test than

people without dyslexia when they were presented with stereotype threat evoking instructions F(; 57 = 10.474;
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TABLE 4 Pairwise comparisons showing differences in intelligence scores between dyslexia and no dyslexia
participants across three conditions.

Group 95% Confidence interval for difference
Condition a b Mean difference (a-b) SE p value® Lower band Upper band
ST DD NoDD  —4.500* 1.390  0.002 —7.284 -1.716
RT DD NoDD 2.681 1.408  0.062 —-0.139 5.501
Control DD NoDD 0.767 1.286  0.553 —1.809 3.342

Abbreviations: DD, developmental dyslexia; RT, Reduced threat; SE, standard error; ST, Stereotype threat.
2Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).
*Mean difference significant at the 0.05 level.

TABLE 5 Pairwise comparisons showing differences in intelligence scores among three instruction conditions
across participant groups.

Condition 95% confidence interval for difference
Group a b Mean difference (a-b) SE p value® Lower band Upper band
Dyslexia ST RT —4.110* 1.408 0.005 —6.930 —-1.290

ST C —4.671* 1480  0.003 —7.636 -1.707

C RT 0.562 1.263 0.658 -1.968 3.092
No dyslexia ST RT 3.071° 1.390 0.031 0.287 5.856

ST C 0.595 1.182 0.616 -1.771 2.962

C RT 2.476 1.429 0.088 —0.385 5.337

Abbreviations: C, control; RT, Reduced threat; SE, standard error; ST, Stereotype threat.

2Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).

bAlthough this p value is below 0.05 threshold, univariate test showed no significant difference for this group [Fos7) = 2.517;
p = 0.090]. As univariate tests account for multiple comparisons the result presented in table is likely to be due Type 1 error
therefore it is interpreted as non-significant here.

*Mean difference significant at the 0.05 level.

p = 0.002; np2 = 0.155 (large). When instructions designed to reduce stereotype threat (RT condition) were used,
there were no significant differences between individuals with dyslexia and those without dyslexia F(; 57) = 3.626;
p = 0.062. Control condition showed no significant differences between groups F(; 57y = 0.355; p = 0.553. Further,
there were significant differences in dyslexia group, F(2,57) = 5.737; p = 0.005; np2 = 0.168 (large), where test per-
formance was poorer in ST condition than in RT or control conditions. No significant differences across instruction
conditions in the non-dyslexia group were found, Fz 57 = 2.517; p = 0.090. Pairwise comparisons are presented in
Tables 4 and 5.

5 | DISCUSSION

This study investigated if ST effect, previously found in different stereotyped groups, can be extended to individuals
with developmental dyslexia. Participants with and without dyslexia were assigned to one of three conditions each
offering a different set of instructions to see their performance on stereotype-relevant task (intelligence test).
Results provided evidence for the hypothesised interaction between group (dyslexia vs. no dyslexia) and instruction
condition (stereotype threat, reduced threat and control) in how they affected the intelligence scores. DD partici-

pants who were presented with stereotype threatening instructions performed significantly poorer than those DD
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individuals who were shown instructions that were designed to reduce the threat or were included as a control con-
dition (i.e., neutral instructions). When presented with stereotype threat instructions participants with DD performed
poorer than those with no dyslexia who were presented with the same instructions. The type of instruction pres-
ented to the individuals without dyslexia did not influence their performance which confirms that there was no prev-
ailing stereotype in that group that could have been triggered by appropriately designed instructions. Overall, these
results provide preliminary evidence for ST effect in individuals with dyslexia. This needs to be further confirmed
with bigger sample.

ST effect typically occurs when the negative stereotype is relevant to the given task (Aronson et al., 1999;
Blascovich, et al., 2001; Spencer et al., 1999). The findings here are in line with this assumption. When the task was
made relevant by the means of explicitly stating that it is a test for intelligence (stereotype-relevant ability), it
became relevant to the group of DD participants who are stereotyped as having low intelligence but not to those
who are not negatively stereotyped (individuals without dyslexia). When instructions defined the task as problem-
solving focused, so not relevant to the low intelligence stereotype of dyslexia, there was no stereotype threat effect
found.

In line with previous research on ST and the mechanisms behind the effect, it is suggested here that the specific
instructions that included information about intelligence and a company's desire to recruit those of high intelligence
(ST instruction condition) made DD participants aware of their group membership which became relevant to this par-
ticular context. In line with previous work this could have made participants more attentive in case there was a
potential for discrimination against them (Casad & Merritt, 2014) and increased their sense of threat (Inzlicht, Good,
et al., 2006). The ST instructions could have made them more vigilant (Blascovich et al., 2001; Croizet et al., 2004;
Murphy et al., 2007). Beyond this, tests were cognitively demanding, and under ST the limited reasoning resources
were used up for self-regulating and navigating through the stressful situation rather than on the task at hand
(Inzlicht, McKay, et al., 2006; Muraven et al., 1998; Muraven & Baumeister, 2000). The consequence being insuffi-
cient recourses remaining to perform to their true ability. Further research is needed to confirm the relevance of the
mechanisms that are at play in this specific group of individuals.

Overall, current research contributed to knowledge on potential struggles of people with dyslexia going beyond
aspects directly linked with this learning difficulty. Our understanding of what impact low intelligence stereotype
may have on DD individuals applying for jobs and completing typical intelligence tests has been extended. These
findings, if confirmed, would have important practical implications for individuals with DD as they could be provided
with attribution training to alleviate ST effect (Casad & Bryant, 2016; Walton & Cohen, 2007; Wilson et al., 2002) as
well as for job selection specialists who should make sure that tests they administer as part of recruitment process
should not contain instructions with information that is potentially triggering stereotype threat such as the test will

measure one's intelligence. Minimal and neutral instructions should be used.

5.1 | Limitations and directions for further research

It is not certain whether the found decrease in performance of individuals with dyslexia while under stereotype
threat would generalise to real-world situations and it would be unethical to replicate the study in real-life high-
stakes situations where experimental manipulation may affect individuals' lives and job prospects (Steele
et al., 2002). However, the effects of perceived face validity of job selection tests could be explored (Ployhart
et al., 2003). Along with this, further research should incorporate 1Q measures from age-normed and population-
validated test batteries such as Wechsler Adult intelligence Scale or RAVEN'S Standard Progressive Matrices to ver-
ify the current results. Further research investigating the effect in larger samples would help to validate the current
findings. Research could also investigate mechanisms underlying stereotype threat and explore the extent to which
individual differences, such as group identity or domain identification (Osborne, 2001; Steele et al., 2002), affect or
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moderate ST effects. Further research looking into how stereotype threat could be reduced would have a potential
to help close employment gap between people with dyslexia and those without.

Poorer performance of job candidates has been associated by different factors such as test anxiety, evaluation
apprehension, self-doubt, memory, emotion regulation (Kit et al., 2008). In particular, levels of motivation and anxiety
have been investigated in the context of racial subgroup underperformance (Ryan & Ployhart, 2000; Ployhart
et al., 2003). None of these was included in current research which makes it difficult to conclude that the differences

found here are solely due to stereotype threat.

6 | CONCLUSION

The main focus of current research was on stereotype threat, which is the fear of confirming a negative stereotype
attached to the group one belongs to or associates with (Schmader, 2010), and its effect on individuals with develop-
mental dyslexia who are often stereotyped as having low intellectual abilities (Lisle, 2011; Lisle & Wade, 2014;
Riddick et al., 1999; Riddick, 2000, 2010; Shifrer, 2013). As intelligence tests are often used in selection processes, it
was paramount to investigate potential impact of stereotype threat in this group of individuals given previously
reported evidence in other stereotyped groups (Hough et al., 2001; Jensen, 1998; Roth et al., 2001; Sackett
et al., 2001). Here, a group of individuals with dyslexia and a control group, without any reading difficulties, com-
pleted difficult intelligence tests and were asked to imagine that it was part of a recruitment process for a job they
really wanted. Those DD individuals who were instructed that the test was diagnostic of their intelligence
(ST condition) performed significantly poorer than participants without dyslexia in the same condition and individuals
with dyslexia who were informed the test was measuring problem-solving, a skill that is learnable and not relevant to
the negative stereotype DDs are subjected to. Current research provides preliminary evidence that people with dys-
lexia when threatened by stereotype attached to their group may perform suboptimally and if intelligence tests are
used as part of job selection process their job prospects may be diminished. This study shed light on one possible
barrier of people with DD who are seeking employment. For the first time the effect of ST was investigated and
found in dyslexic population.
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