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Abstract

A substantial number of experimental studies on stereotype threat explores perfor-
mance of girls in mathematics. Only few concentrated on gender differences favor-
ing girls in language performance. However, gender differences in a reading test
in the Program for International Student Assessment are three times larger than in
mathematics. Considerable research indicates that gender differences in achievement
and academic attitudes are partly explained by stereotype threat. In this study, using
structural equation modeling on representative data from a sample of schoolboys in
three age cohorts, we examined the associations of repeated experiences of stereo-
type threat and two outcome variables: language achievement and domain identifi-
cation with language arts. We demonstrated that working memory and intellectual
helplessness were predicted by the level of stereotype threat. Moving beyond past
work, we showed that the indirect effect explaining domain identification through
intellectual helplessness was significant in older cohorts. Additionally, the indirect
effect linking stereotype threat and language achievement through working memory
was not significant in the oldest cohort. In this group, language identification sig-
nificantly predicted language achievement. These results offer a tentative support of
our prediction about a cumulative effect of stereotype threat on domain identifica-
tion. The present study enriches a small but growing body of literature examining
stereotype threat in male samples. Moreover, it identifies a new mediational path by
which stereotype threat may be translated into lower domain identification and in
turn lower language achievement.
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1 Introduction and literature overview

Studies on gender differences in mathematical achievement seem to gain much
more publicity in comparison to research explaining the gender gap in reading, or
more broadly in language skills (e.g., Stoet and Geary 2015). This is surprising
as the gender gap in reading observed in data coming from the Program for Inter-
national Student Assessment (PISA) is three times larger than the gender gap in
mathematics (Stoet and Geary 2015). The gap, favoring girls, was present in sam-
ples coming from 70% of countries participating in PISA study in 2009 and it has
grown over the past decade (Stoet and Geary 2015). Analyses conducted at the
level of participating countries examining the sources of gender gaps have led to
the conclusion that gender differences in academic achievement were not related
to political, economic, or social equality (Stoet and Geary 2015), but rather to
student’s attitudes toward different academic domains (Stoet and Geary 2018).

Stereotype threat, defined as the activation of a negative stereotype about one’s
group in a testing situation (Steele and Aronson 1995), may be one of the fac-
tors contributing to the gender gap in school achievement (Steele and Aronson
1995; Spencer et al. 1999; Pansu et al. 2016). For example, the activation of a
stereotype about girls being weak at mathematics is likely to lower math test per-
formance in female group. This stereotype activation may not affect boys since it
does not concern their gender group. Analogously, the activation of a stereotype
about boys being weak at language arts, may lower their verbal test performance,
but not girls’ perfomance. Stereotype threat not only affects test performance
but can also evoke more negative attitudes toward stereotyped domains (Good
et al. 2012). This phenomenon has been increasingly investigated in a wide range
of domains such as mathematics (e.g., Aronson et al. 1999), intelligence (e.g.,
McKay et al. 2002), spatial orientation (e.g., Tarampi et al. 2016) and memory
(e.g., Chasteen et al. 2005). The effect has been shown to occur especially when
the tasks were difficult (Spencer et al. 1999) or required new solving strategies
(Carr and Steele 2009). Stereotype threat research also suggests that the impact of
negative stereotypes is not limited to minority groups, such as African American
students in verbal skills (Steele and Aronson 1995) or women in mathematics
(Spencer et al. 1999), but can be also observed in majority groups such as White
men in mathematics (Aronson et al. 1999).

Explanations of test performance deficits under stereotype threat conditions refer
to working memory impairments that emerge as a consequence of negative beliefs
and emotions activated by stereotypes about one’s group (Schmader et al. 2008). For
example, empirical studies documented that negative stereotype activation reduced
working memory capacity measured by an operational span task (Schmader and
Johns 2003). Similar results were obtained using measures of executive functions
such as antisaccade task (Jamieson and Harkins 2007), Stroop-color naming task
(Richeson and Shelton 2003; Hutchison et al. 2013), or GO/NOGO task (Mrazek
et al. 2011). Additional analyses showed that working memory capacity was a sig-
nificant mediator of performance in mathematical tests in female samples (Schmader
and Johns 2003), confirming its central role in the mechanism of stereotype threat.
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Although researchers have amassed a considerable body of evidence to support
the importance of studying stereotype threat, they mostly investigated minority
samples (women or girls, African American or Latino students). Thus, much less
is known about the experiences, correlates, and mechanisms of stereotype threat in
boys’ or men’s samples, despite the worldwide evidence that boys’ achievement in
reading is much lower than that of girls. Additionally, very few studies examined the
effect of gender stereotypes in verbal tests (Keller 2007; Seibt and Forster 2004).
To our knowledge, there is only one study examining the effects of stereotype threat
in reading performance (Pansu et al. 2016). In this study, in the stereotype threat
condition, the test was presented as diagnostic of language abilities, and this subtle
manipulation was sufficient to evoke gender stereotypes about boys being weak at
language. The present study extends this line of research by investigating the expe-
rience of stereotype threat separately in three age cohorts of boys aged from 14 to
16 years.

Since the beginning of stereotype threat studies, it has been speculated that ste-
reotype threat experience is not an isolated incident but rather it may repeat over
time (Steele and Aronson 1995). Be that as it may, little research has tested the con-
sequences of repeated experiences of stereotype threat on school achievement and
attitudes toward different subjects (e.g., Woodcock et al. 2012).

1.1 Chronic stereotype threat

A large body of research on stereotype threat has traditionally explored the impact
of experimentally activated content of group stereotypes on test performance and
academic achievement. As a side-effect of experimental design, stereotype threat
was perceived rather as a temporary phenomenon limited to the experimental situ-
ation with its effects lasting as long as the stereotype is cognitively activated. The
hidden assumption was that the effects of stereotype threat were reversible. As such,
when negative stereotype activation decreases, individual’s cognitive resources
should return to their initial level (see review: Schmader et al. 2008). We question
this assumption and postulate that in educational settings a stereotype threat experi-
ence does not appear on a single occasion. Due to repeated instances of stereotype
threat, its negative consequences may accumulate over time. Consequently, it can be
posited that these repeated experiences of stereotype threat may have quantitatively
different effects on cognition and motivation compared to the ones triggered by a
single stereotype threat incident.

The effects of repeated experiences of stereotype threat only recently have been
gaining in importance (Woodcock et al. 2012; Kalokerinos et al. 2014). So far, there
is only a scarcity of research examining the correlates of chronic stereotype threat
in educational settings. In one of these few studies, Woodcock et al. (2012) evi-
denced motivational deficits in Latino students who experienced stereotype threat
during their scientific career. More specifically, they observed a significant decline
in intention to persist in science and in the level of scientific identification in this
group of minority students. Domain disidentification also emerged more strongly in
the following years of the study, leading to final domain abandonment. This lack of
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identification with the scientific domain was interpreted as the effect of instances of
coping with stereotype threat.

Although domain disidentification is a well-documented consequence of an acute
stereotype threat (Steele and Aronson 1995; Major et al. 1998; see review: Schmader
et al. 2008) and has been demonstrated to be a significant correlate of chronic ste-
reotype threat (Woodcock et al. 2012), a potential mechanism of domain disidentifi-
cation due to stereotype threat remains unclear. To fill this gap, we propose intellec-
tual helplessness as a mediator linking chronic stereotype threat and lower domain
identification.

1.2 Intellectual helplessness

Intellectual helplessness is a psychological state characterized by two types of defi-
cits, cognitive and motivational. Cognitive deficits can be described as an impair-
ment of more complex processing (e.g., von Hecker and Sedek 1999). Motivational
deficits, on the other hand, lead to impairments in intrinsic and instrumental motiva-
tion and/or lack of interest in the domain (Rydzewska et al. 2017; Sedek and MclIn-
tosh 1998). As a result, intellectual helplessness may lead to lower school achieve-
ments and a lower interest in a particular school subject.

The mechanism explaining the emergence of intellectual helplessness is based
on the cognitive exhaustion model of learned helplessness (e.g., Sedek and Kofta
1990; Kofta and Sedek 1998; von Hecker and Sedek 1999). This model assumes
that when in problem-solving situations, individuals in general tend to spontane-
ously engage in systematic cognitive processing. In a typical, controllable situation
this cognitive mobilization enables the usage of complex cognitive strategies such as
finding important pieces of information, detecting task inconsistencies or integrating
information into mental models. All these activities lead to an effective solution of a
task at hand. However, in uncontrollable circumstances, when the task at hand is not
solvable or a teacher cannot explain the subject matter, such a constructive approach
cannot lead to a real progress in cognitive processing. Consequently, after prolonged
cognitive mobilization without any substantial cognitive gain, a cognitive exhaus-
tion phase appears. In school settings, the state of cognitive exhaustion is known
as intellectual helplessness. Intellectual helplessness is a domain-specific state so
the level of intellectual helplessness in one domain (e.g., mathematics) tends to be
weakly related to the level of intellectual helplessness in another domain (e.g., his-
tory) (Sedek et al. 1993).

2 Aims of the present study

Following Woodcock and colleagues’ reasoning (2012), we posit that stereotype
threat is a dynamic process and its effects accumulate over time. Corroborating a
previous study on chronic stereotype threat in girls in mathematics (Bedyriska
et al. 2018), we use a representative sample of secondary school boys to examine
a path model with chronic stereotype threat as an antecedent of achievement and
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identification with language arts. Similarly to the model proposed by Bedyriska et al.
(2018), we test two parallel indirect effects involving working memory and intellec-
tual helplessness.

The present study advances literature on chronic stereotype threat in two impor-
tant ways. Firstly, the central aim of this study is to deliver a tentative evidence of
the dynamics of chronic stereotype threat by analyzing the model described above in
three age cohorts of 14-, 15-, and 16-year olds. We hypothesize that as experiences
of stereotype threat repeat in educational settings, the cognitive and motivational
effects of chronic stereotype threat are likely to be more pronounced. This should be
especially true for motivational correlates of chronic stereotype threat such as intel-
lectual helplessness and domain identification. Therefore, borrowing the logic from
intellectual helplessness studies, we assume that the indirect effect linking chronic
stereotype threat to domain identification through intellectual helplessness would be
stronger in older cohorts of boys. In contrast, predictions based on the intellectual
helplessness studies lead to the assumption that the cognitive mechanism based on
working memory would be quite stable across age cohorts. Thus, the indirect effect
with working memory as a mediator should be of a relatively similar magnitude in
all age cohorts of boys.

Secondly, our aim is also to test the explanation formulated by Stoet and Geary
(2018) for the weak link between gender gap in academic achievement and political,
economic or social equality in the PISA data. In their results, showing gender-equal-
ity paradox, researchers found that interest in the domain is a factor that explains the
persisting gender gap in more gender-equal countries. Thus, we decided to examine
the link between domain identification and achievement in language arts. We predict
that this association, being a dynamic motivational process, may be also stronger in
older cohorts.

3 Materials and methods
3.1 Participants and procedure

Data from 619 boys from three levels of classes in gender mixed secondary schools
were analyzed in the study. There were 231 first age cohort pupils (M, =13.55,
SD=0.42), 204 s age cohort pupils (Mage=14.5, SD=0.37), and 184 third age
cohort pupils (M,,.=15.54, SD=0.38). The sampling procedure involved two steps.
In the first step, 24 secondary schools were randomly sampled with a stratification
based on a region (two regions of the country) and school location (village, small
city, medium city). In the second step, classes were randomly selected from each
school. All pupils belonging to the class were invited as participants. Around 5%
of the selected pupils did not take part in the study due to their absence at school,
therefore 633 pupils took part in the study. The study was presented as aimed at test-
ing new online educational games. None of the children resigned from the participa-
tion during the study.

The research protocol was approved by the Ethical Committee of the Educa-

tional Research Institute (Warsaw, Poland). The present study was conducted in
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compliance with ethical standards adopted by the American Psychological Associa-
tion (APA 2010). Accordingly, prior to participation pupils were informed about the
general aim of the research and the anonymity of their data. The participation was
voluntary, and the pupils did not receive compensation for their participation in the
study. Additionally, parents signed a written consent for their children to participate
in the study.

Data were collected during regular school hours in a single session that lasted
45 min. After explaining the aim of the study, pupils took a computerized working
memory test and then online questionnaires which among others consisted of scales
measuring chronic stereotype threat, intellectual helplessness, domain identity, lan-
guage achievement and pupils’ attitudes towards school. All survey questions were
administered in the native language.

3.2 Measures
3.2.1 Chronic stereotype threat

Chronic stereotype threat scale was constructed of the scale proposed by Bedyriska
and colleagues (2018). We rephrased the original seven items changing the focus of
the scale from mathematics to language. Examplary items of the scale are: ‘Other
pupils in my class feel that I have a lower language ability because of my gender’,
‘I worry that if I fail my teacher will attribute my poor performance to my gen-
der’, ‘I worry that if I fail during a language test, it will prove that all boys are poor
at language’. Participants provided their answers on a 6-point scale, ranging from
1 (strongly disagree) to 6 (strongly agree). To evaulate the level of chronic stereotyp
threat, student responses were averaged to form a chronic stereotype threat index.
Similarly to Bedyrska et al. (2018), the reliability of the scale was high (x=0.88).
The construct validity tested with confirmatory factor analysis (CFA) indicated that
the scale was unidimensional: X> (12)=60.848, p<0.001, CFI=0.976, TL1=0.958,
SRMR =0.03, RMSEA =0.081, 90% CI (0.061, 0.101), p=0.006.

3.2.2 Working memory

Working memory was measured with a computerized Functional Aspects of Work-
ing Memory Test (Sedek et al. 2016). The test consisted of three tasks that measured
mutually related functions of working memory: simultaneous storage and process-
ing, supervision, and coordination functions. Tasks involved visually attractive natu-
ral objects (ladybugs, balls, cartoon-styled faces). The test was used previously in
educational research and proved its validity in predicting school achievement (Sedek
et al. 2016). The proportion of correct answers was the measure of working mem-
ory. Due to the heterogeneous nature of this test, the working memory measure was
entered to the model as a latent variable, allowing the evaluation of the input of each
of the tasks in the relation between predictor and outcome variables.
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3.2.3 Intellectual helplessness

Intellectual helplessness was evaluated using nine items selected from the Intel-
lectual Helplessness Scale (IHS, Sedek and McIntosh 1998). Boys were asked to
assess on a 6-point Likert type scale (ranging from 1—never to 6—always) to what
an extent they experienced intellectual helplessness symptoms during native lan-
guage class. The statements described feelings and thoughts during native language
classes: ‘I feel tired’; ‘I feel helpless’. Similarly to the full version (Sedek and Mcln-
tosh 1998), the short version of the scale was highly reliable (Cronbach’s aa=0.90).

3.2.4 Language achievement

We used Grade Point Average (GPA) values in language from two semesters
before the study to measure achievement in language. GPA values were averaged.
The higher value reflected higher achievement, with 1 meaning not passing, and 6
excellent.

3.2.5 Domain identification

We used a single-item measure of domain identification (‘It is important for me to
be good at language’) adopted from the work of Aronson et al. (1999). Boys used a
6-point Likert type scale ranging from 1 (strongly disagree) to 6 (strongly agree) to
rate the importance of the native language domain.

3.3 Data preparation and analytical approach

The multi-group structural equation modeling analyses were conducted using Mplus
7.3 (Muthén and Muthén 2015) with a grouping variable defining age cohort. We
used Maximum Likelihood Robust (MLR) approach to deal with continuous but
non-normally distributed variables. Since all data were obtained in classes with boys
being clustered by class membership, this nested structure was defined by using the
function ANALYSIS=COMPLEX in Mplus with class membership as the cluster
variable (Muthén and Satorra 1995). To prepare data for analyses, all classes smaller
than three pupils were excluded (four classes, seven participants) and seven pupils
were excluded due to missing values on at least one of the measured variables. Then,
a preliminary omnibus model with three age groups modelled simultaneously was
constructed with one predictor (chronic stereotype threat), two parallel mediators
(intellectual helplessness and working memory) and two dependent variables: lan-
guage achievement and identification with language. All indirect effects were evalu-
ated using the INDIRECT function in Mplus. The aim of the latter was to examine
intellectual helplessness and working memory as potential mediators of the associa-
tion between chronic stereotype threat and language identification and achievement.
We proposed two mediational paths of chronic stereotype threat to domain identi-
fication with language through (1) intellectual helplessness (2) working memory
and three mediational paths from stereotype threat to language achievement through
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(1) intellectual helplessness, (2) working memory, (3) intellectual helplessness and
domain identification. All indirect effects were examined using 95% confidence
intervals (CI) method with the indirect effect being significant if the CI does not
include zero (MacKinnon et al. 2002).

Evaluation of the structural model was based on robust X statistic and the Root
Mean Square Error Approximation (RMSEA), the Standardized Root Mean Square
Residual (SRMR), the Comparative Fit Index (CFI) and the Tucker-Lewis Index
(TLI) as recommended by Kline (2011). We used the most widely recommended
cut-off values indicative of adequate model fit to the data, respectively: RMSEA and
SRMR < 0.06 and < 0.08, CFI and TLI>0.95 and > 0.90 (Lance et al. 2006).

4 Results
4.1 Descriptive statistics

The relation between variables included in the model and the associated descrip-
tive statistics for three levels of classes are shown in Table 1. Generally, in all three
cohorts, chronic stereotype threat was positively correlated with intellectual help-
lessness, and negatively correlated with working memory.

4.2 Path model with working memory and intellectual helplessness as mediators
4.2.1 Evaluation of the model

Results indicated that the model with intellectual helplessness and working mem-
ory as mediators (see Fig. 1) achieved a good fit to the data. The general test of
fit for the model was non-significant X*>=36.195, df=35, p=0.41. This general fit
was also supported by the values of specific fit indices: CFI=0.997, TLI=0.995,
RMSEA=0.013, 90% CI (0.001, 0.052), p>0.05 (p=0.935). Only SRMR exceeded
the acceptable value of good fit and was 0.133. The model explained around 2% of
variability in domain identification with language (R*=0.017) in the first age cohort,
5.5% (R*=0.055) in the second age cohort, and 2% (R°=0.020) in the third age
cohort. For language achievement, 19% of variability was explained in the first age
cohort (R?=0.194), 26% in the second age cohort (R?=0.260), and 17% in the third
age cohort (R’=0.169). Chi square contributions from each group were the follow-
ing: 8.699 for the first, 17.560 for the second, and 9.936 for the third cohort. The
path coefficients for all three age groups are displayed in Table 2.

4.2.2 Model for the first cohort (13.5 years)

In the first age group, stereotype threat was negatively related to working memory
and to language achievement. Working memory was positively associated with
language achievement. The higher level of stereotype threat was also associ-
ated with a higher level of intellectual helplessness. None of the variables was
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Table 1 Means, standard deviations and correlation matrices for the target variables
1. 2. 3. 4. 5. 6. 7.

First age cohort (13.5 years)
1. Stereotype threat -
2. Intellectual helplessness 0.25%%* -
3. WM storage and process-  —0.18%*  —0.02 -

ing
4. WM supervision —0.15% —0.05 0.44%* -
5. WM coordination —0.13%* —-0.08 0.40%*  0.34%*  —
6. Language identification —0.08 —-0.11 -.01 0.05 -0.08 -
7. Language achievement —0.39%%  —0.18*%*  0.15% 0.20%*  0.21**  0.31 -
Mean 2.220 2.384 0.580 0.846 0.954 3.700  2.853
Standard deviation 1.055 0.867 0.207 0.133 0.033 1.720  0.861
Range (potential) 1-6 1-6 0-1 0-1 0-1 1-6 1-6
Second age cohort (14.5 years)
1. Stereotype threat -
2. Intellectual helplessness 0.25%%* -
3. WM storage and process-  —0.18% —0.07 -

ing
4. WM supervision —-0.12 —0.08 0.30%* -
5. WM coordination —-0.31%*  —-0.03 0.42%*  0.30%*% -
6. Language identification —0.11 -0.23" 0.05 0.15% -.01 -
7. Language achievement —024"™  —022%  023*%  0.15% 031%  21%%  —
Mean 2.289 2.464 0.636 0.872 0.957 3.834 2739
Standard deviation 1.146 0.883 0.210 0.114 0.031 1.579  0.930
Range (potential) 1-6 1-6 0-1 0-1 0-1 1-6 1-6
Third age cohort (15.5 years)
1. Stereotype threat -
2. Intellectual Helplessness 0.46%* -
3. WM storage and process-  —0.08 —0.03 -

ing
4. WM supervision —-0.21%%  —0.11 047+ -
5. WM coordination -0.12 -0.11 048"  046%* -
6. Language identification —0.04 —0.11 0.08 —-0.03 -0.02 -
7. Language Achievement —0.19%%  -0.14 0.30*%*  0.26%*  0.17* 0.15" -
Mean 2.448 2.529 0.640 0.870 0.959 3.878  2.853
Standard Deviation 1.303 0.891 0.228 0.127 0.034 1.690  0.872
Range (potential) 1-6 1-6 0-1 0-1 0-1 1-6 1-6

#p<0.05; **p <0.01

a significant predictor of domain identification with language. To analyze the
mediational role of working memory and intellectual helplessness, statistics for
indirect effects were calculated. The analysis of indirect effects showed that only
one indirect effect was significant in this group—indirect effect from stereotype
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Fig. 1 The full mediational models for three age cohorts predicting language achievement and identifi-
cation by chronic stereotype threat with two mediators: working memory, and intellectual helplessness.
(Non-significant paths are indicated by dashed lines, while significant paths are indicated by solid lines;
all coefficients are standardized solutions; p <0.05)
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Table2 Path coefficients in the multiple mediators model with working memory and intellectual help-
lessness as mediators of domain identification in language and language arts achievement for three age
cohorts

b? bP SE CR p
First age cohort (13.5 years)
Stereotype threat — working memory —0.035 -0.250  0.071 3514  0.001
Working memory — language achievement 1.155 0.197  0.056  3.537  0.001
Working memory — language identification -0.614 —-0.053 0.078  0.675 0.499
Stereotype threat — language achievement -0.261 —-0.318  0.049 6471 0.001
Intellectual helplessness — language achievement —0.087 —0.087  0.059 1462  0.144
Language identification — language achievement 0.001 0.002 0.073 0.027  0.979
Stereotype threat — language identification -0.119 —-0.073 0.090 0.805 0.421
Intellectual helplessness — language identification ~ —0.181 —-0.091 0.064 1.418 0.156
Stereotype threat — intellectual helplessness 0.206 0.250 0.069 3.623 0.001
Second age cohort (14.5 years)
Stereotype threat — working memory —-0.040 -0.365 0.089  4.083 0.001
Working memory — language achievement 3.050 0.417 0.083  5.026  0.001
Working memory — language identification 0.710 0.057 0.100  0.566  0.571
Stereotype Threat —language Achievement —0.035 -0.044 0.072 0.617 0.538
Intellectual helplessness — language achievement —0.146 —-0.140  0.072 1.946  0.052
Language identification — language achievement 0.078 0.134 0.075 1.789  0.074
Stereotype threat — language identification -0.043  —0.031 0.075 0419 0.675
Intellectual helplessness — language identification —-0.374 —-0.210  0.075 2.804  0.005
Stereotype threat — intellectual helplessness 0.188 0.244 0.064  3.808 0.001
Third age cohort (15.5 years)
Stereotype threat — working memory —0.023 —-0.204  0.130 1.574  0.115
‘Working memory — language achievement 1.944 0.336  0.074 4538  0.001
Working memory — language identification 0.255 0.023 0.101 0.244  0.823
Stereotype threat — language achievement -0.073 —-0.109  0.076 1442 0.149
Intellectual helplessness — language achievement —0.038 —-0.039 0.079 0.500 0.617
Language identification — language achievement 0.073 0.142 0.067 2.106  0.035
Stereotype threat — language identification 0.147 0.114  0.097 1.172  0.241
Intellectual helplessness — language identification —0.289 —-0.152  0.076 ~ 2.002  0.045
Stereotype threat — intellectual helplessness 0.312 0.457 0.084 5430  0.001

“Non-standardized path coefficients

bStandardized path coefficients

threat via working memory to language achievement f=—0.049, p=0.007 with
CI (—0.085, —0.013).

4.2.3 Model for the second cohort (14.5 years)

A slightly different pattern of the relationships between the variables was obtained
for pupils in the second age cohort. Again, stereotype threat was negatively related
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to working memory and positively to intellectual helplessness. Both postulated
mediators, intellectual helplessness and working memory, were related to language
achievement—working memory was correlated positively while intellectual help-
lessness negatively. Learned helplessness was a stronger predictor of domain identi-
fication in language than of language achievement. Finally, two indirect effects were
significant: the indirect effect via intellectual helplessness to language identification
[(#=-0.051, p=0.013), CI (—0.091, —0.011)] and the indirect effect via working
memory to language achievement [(f=—0.152, p=0.003), CI (-0.253, —0.051)].
The indirect effect of stereotype threat through intellectual helplessness to lan-
guage achievement was significant at the level of statistical tendency (f=—0.034,
p=0.062).

4.2.4 Model for the third cohort (15.5 years)

Results for the third age cohort showed that stereotype threat was positively associ-
ated with intellectual helplessness but not with working memory. The latter vari-
able was significantly related to language achievement. Domain identification was
predicted negatively by intellectual helplessness. Although weak, there was also a
relation between language identification and language achievement. The only sig-
nificant indirect effect explained language identification via intellectual helplessness
[f=-0.070, p=0.040, CI (—0.137, —0.003)]. Although domain identification was
significantly related to language achievement, this link was too weak to present as a
significant indirect effect with two mediators: intellectual helplessness and domain
identification linking stereotype threat and language achievement.

To sum up, the path model examined in three age cohorts suggested that working
memory was a significant mediator of language achievement in younger groups but
not in the oldest. In contrast, the link between stereotype threat and domain identi-
fication in language was stronger in older cohorts but not in the youngest. It is also
important to notice that the association between stereotype threat and intellectual
helplessness was the strongest in the oldest age group. In this group we can also start
to observe a weak but significant relation of domain identification and achievement
in language.

5 Discussion

Bearing in mind that the experiences of stereotype threat appear repeatedly in
educational settings, it is highly important to understand psychological processes
involved in the theoretical underpinnings of the adaptation to chronic stereotype
threat. We believe that the present research substantially contributes to the debate on
the dynamics of chronic stereotype threat and its mechanisms.

First, we provided an answer to the theoretical and empirical question about a
mechanism that links chronic stereotype threat and domain identification with
the achievement of boys in language arts. Corroborating previous findings which
showed working memory to be associated with chronic stereotype threat (Bedyriska
et al. 2018), this study proposes a preliminary empirical test of a new mechanism
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of domain identification based on intellectual helplessness. We found that chronic
stereotype threat is positively linked to intellectual helplessness which in turn
is negatively related to domain identification with the native language. Thus, our
results support the prediction that intellectual helplessness may transmit an influ-
ence of chronic stereotype threat not only into mathematical underperformance of
the minority group (Bedyrska et al. 2018) but also into disidentification with lan-
guage observed in the majority group. This result enhances the understanding of
the processes underlying the lack of domain identification and domain abandonment
observed in longitudinal studies on chronic stereotype threat in Latino and African
American students (Woodcock et al. 2012).

Second, we offer probably the first empirical comparison of two mediational
paths presented in the literature, that is cognitive (working memory) and motiva-
tional (intellectual helplessness) deficits, in inducing lower domain identification.
The results show that although working memory capacity is related to chronic ste-
reotype threat and language achievement, it is not a significant mediator of domain
identification. This can be interpreted as a preliminary evidence of two parallel and
probably independent mechanisms leading to underachievement and the lack of
identification with a domain. The question remains, however, whether the undera-
chievement can be observed only together with the domain disidentification or is it
possible for students to show disidentification without underachievement. We hope
that this initial evidence about these two processes being separate will provide an
inspiration for future research.

Third, by testing the magnitude of the two mediational paths across three age
cohorts, our work contributes to the understanding of the dynamics of the reactions
to chronic stereotype threat. As mentioned before, the indirect effect involving work-
ing memory linking stereotype threat and language achievement was significant only
in the youngest cohort. This result suggests that the cognitive mechanism is not suf-
ficient in explaining identification with language. A different pattern emerged for
intellectual helplessness which can be perceived as the motivational mechanism.
There was no significant indirect relationship between stereotype threat and lan-
guage identification via intellectual helplessness in the youngest cohort. However,
this path turned out to be significant in the older cohorts. Such a pattern of results
supports the hypothesis about the cumulative nature of the motivational mechanism
of chronic stereotype threat based on intellectual helplessness and explains domain
disengagement (Woodcock et al. 2012).

5.1 Limitations and additional directions for future research

The present findings should be interpreted with respect to some limitations. First,
language identification was estimated with a single-item self-report measure.
Although a single-item measure is widely used in experimental research on stere-
otype threat (e.g. Aronson et al. 1999; Stone 2002), different aspects of this self-
schema may be evaluated, such as the importance and likeability of the subject, hav-
ing high abilities and achievement in the domain or enrolment in particular classes
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(Smith and White 2001). Future research should use more complex measures with
different dimensions of domain identification to provide a broader understanding of
a student’s educational choices.

Second, the study used a correlational and cross-sectional design, thus the abil-
ity to determine the directionality of the effects as well as their temporal order is
limited. Future research should examine the relation between chronic stereotype
threat and domain identification using longitudinal designs to ascertain the change
in magnitude of the proposed mediational paths. Third, the present study would have
benefited from additional information regarding participants’ characteristics identi-
fied in previous research as important moderators of stereotype threat, such as gen-
der identification (Schmader 2002), stereotype endorsement (Schmader et al. 2004)
or test anxiety (Tempel and Neumann 2014). Future investigation should consider
examining or at least controlling some of these variables.

5.2 Conclusions

Despite the aforementioned limitations, the present findings have important theoreti-
cal and practical implications. From the theoretical standpoint, they offer a mean-
ingful insight into a novel mechanism of chronic stereotype threat through intellec-
tual helplessness—a reliable explanation of lower identification with a domain. The
inclusion of this mediational path may be also a valuable source of new hypoth-
eses regarding the dynamics of accumulative changes in motivational and cognitive
aspects of repeated experiences of stereotype threat.

The proposed mechanism is important as well for teachers and policy makers as it
can shape boys’ interest in and a further motivation to pursuit education in humani-
ties and social sciences. Additionally, as language skills are highly correlated with
mathematics and science, they show their relevance for success in STEM domains
(Stoet and Geary 2015).
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