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a b s t r a c t
This paper reports a study aimed at understanding correlates of self-estimated intelligence. Participants twice estimated their mathematical and spatial intelligence (called domain-masculine intelligence type: DMIQ) on a normal distribution, before and after taking ability tests. They completed a number of short numerical and logical
ability tests after which they estimated their performance at a similar, more difﬁcult task. Males gave higher estimates than females and did better on the tests. As predicted their estimates of their DMIQ reduced on the second occasion after testing. Gender, task score and estimated performance were all signiﬁcant predictors of both
DMIQ scores. Task conﬁdence was the best predictor of both before and after test estimates, over and above gender and test score, explaining 17% and 23% of variance, respectively. This is explained in terms of Dweck's (2007)
mindset theory and Eccles and Wigﬁeld's (2002) motivation theory. Results are discussed in terms of the literature on self-estimated intelligence and stereotype threat.
© 2016 Elsevier Inc. All rights reserved.

1. Introduction
While an extensive body of self-estimated intelligence (SEI) research is available, only few SEI studies have used psychometric measures to compare the accuracy and validity of SEI estimates (Batey,
Chamorro-Premuzic, & Furnham, 2009; Chamorro-Premuzic, Moutaﬁ,
& Furnham, 2005; Holling & Preckel, 2005). To the best of our knowledge, this research is the ﬁrst experimental design in SEI that focuses
on assessing gender differences in self-estimated intelligence using ability tests, repeated measurement as well as investigating the role of task
conﬁdence.
Evidence from more than thirty studies shows that stable and consistent universal gender differences in SEI exist in the general population (Furnham, 2001; Furnham & Shagabutdinova, 2012; Stieger et al.,
2010; von Stumm, Chamorro-Premuzic, & Furnham, 2009). The strongest gender differences observed is on mathematical/logical and spatial
intelligences, followed by overall (g) and verbal intelligence, with signiﬁcantly higher self-estimates provided by males than females
(Furnham, 2001; Rammstedt & Rammsayer, 2002a, 2002b). The magnitude of gender differences in mathematical/logical, spatial, overall and
verbal self-assessed intelligences was further revealed in meta-analytical study (Szymanowicz & Furnham, 2011), with the biggest weighted
mean effect sizes for mathematical/logical (d = 0.44), followed by
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spatial (d = 0.43), overall (d = 0.37) and verbal (d = 0.07) intelligences, with males providing higher estimates in all but verbal
intelligence.
This phenomenon is known as the hubris-humility effect (HHE)
(Beloff, 1992; Storek & Furnham, 2012, 2013a, 2013b, 2014). It is unclear whether HHE correctly depicts male and female understanding
of their cognitive abilities or whether the inﬂated and deﬂated self-perceptions impact one's behaviour and performance. Equally, it remains
unclear whether female humility is a reﬂection of an accurate female
self-estimation or whether it is a direct outcome of negative female
self-assessments, performance expectancies, stereotypical self-beliefs
or low self-conﬁdence. Indeed, female self-estimates were shown to
be signiﬁcantly more accurate than were those of males.
Male self-estimates have been shown to be signiﬁcantly inﬂated
compared to their actual psychometric scores (Reilly & Mulhern,
1995). These ﬁndings were further substantiated by Carr, HettingerSteiner, Kyser, and Biddlecomb (2008), who reported that girls were
more accurate in assessing their mathematical skills and knowledge, despite low math ability conﬁdence. Unsurprisingly, boys were overconﬁdent, with poorer performance.
One possible explanation is that in these studies females experience
stereotype threat which increases their performance anxiety and hence
outcomes both on actual personality tests as well as those examining
self-estimates. It seems possible that people develop, often inaccurate,
general perceptions of their overall ability (“ability self”) over time particularly as a results of schooling, which would impact on their selfrated ability and even test performance. There is a great deal of interest
in the concept of stereotype threat as well as critique of its importance
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(Flore & Wicherts, 2015). Nevertheless, gender differences in intelligence may be mediated by various social and cultural factors that impact on consistent and stable gender-based stereotypic threats when
it comes to anything concerning intelligence and its measurement.
Age has been shown to be related to self-estimated intelligence for various reasons: younger people are often better educated than older people, but older people are often more self-conﬁdent and have received
more feedback about their intelligence. Hence we will control for age
in this study.
To further explore the male-normative perception of intelligence
(Furnham, 2000), the domain-masculine intelligence type (DMIQ),
which is a composite of mathematical/logical and spatial intelligences
(Storek & Furnham, 2012, 2013a, 2013b, 2014), was introduced.
This study was designed to ascertain the determinants of gender differences in the domain-masculine intelligence by introducing a number
of timed psychometric tasks (TCAP) and conﬁdence assessments
(TSP). As in previous research (Storek & Furnham, 2012, 2013a,
2013b, 2014), gender was expected as the best predictor of DMIQ. The
experimental design allowed for in-depth examination of the role gender plays in the repeated measurement of DMIQ as well as in the relationships between DMIQ and task conﬁdence as well as actual scores.
Equally, gender differences in TCAP and TSP were examined in an attempt to understand the conﬂicting claims in current literature and to
clarify whether they have any bearing on the gender differences in the
intelligence type.
The issue of task conﬁdence is important in this literature and relatively unexplored. Storek and Furnham (2013a) examined the relationship between ﬁxed vs growth mindset ideas derived from Dweck
(2007). The suggestion was that those with a growth/incremental/malleable mindset would have greater task conﬁdence over time because of
their belief in their ability to learn. However, they found little evidence
of a signiﬁcant relationship between SEI and mindset. However, this
may have been because the mindset measure was too general, and neither task nor ability speciﬁc. Further, it took not account of speciﬁc feedback from task success or failure. In this study we asked participants to
estimate how they would do in a similar task to the one they had done.
Thus, we expected that entity theorists would tend to be more pessimistic with lower self-conﬁdence than more optimistic incremental theorists. Equally, this self-conﬁdence should relate to effort in subsequent
tests which would be self-fulﬁlling. Indeed task conﬁdence can also be
understood in terms of Eccles expectancy value theory, which suggests
task persistence is a function of subjective task values. That is, initial task
conﬁdence is probably related to subjective task values that are related
to intrinsic motivation, interest and effort.
Gender stereotypes, threats and self-conﬁdence are all likely to play
a role in HHE or the display of male hubris and female humility in estimation of abilities. Participants were asked to undertake a gender stereotype-inducing task, i.e., numerical and reasoning aptitude problems
that are likely to increase hubris and humility as well as general stereotype threats (Betsworth, 1999; Beyer, 1990, 1998; Dar-Nimrod, 2007;
Ehrlinger & Dunning, 2003; Hoffman & Hurst, 1990; Steele & Aronson,
1995) as well as task success estimates or conﬁdence probes that will
enable the assessment of conﬁdence (Burson, Larrick, & Klayman,
2006; Carr et al., 2008; Dunning, Grifﬁn, Milojkovic, & Ross, 1990;
Pallier, 2003). After each block, participants were asked to estimate
their task success conﬁdence.
Various hypotheses were tested some essentially replicating previous studies. It was predicted that HHE will be conﬁrmed on DMIQ at
the pre-task (T1) and post-task (T2) estimating conditions (H1). However, a more important study-speciﬁc hypothesis was that there will
be a signiﬁcant decrease in DMIQ estimates from T1 to T2 following
the gender stereotype-inducing task (H2). This could be seen to be a
manifestation of stereotype threat.
Existing literature suggests that males have higher self-conﬁdence in
general but particularly with respect to intelligence, despite being inaccurate about their (math) skills or underperforming, whereas females

often lack conﬁdence, while being accurate or outperforming males
(Carr et al., 2008; Eccles-Parsons, Adler, & Meece, 1984; Pallier, 2003).
Consequently replicating other research, males are expected to provide
signiﬁcantly higher task success probability estimations (TSP) (i.e., selfconﬁdence) than females (H3).
However, given the controversial evidence about sex differences in
cognitive abilities (Halpern et al., 2007; Hyde, Fennema, & Lamon,
1990; Jackson & Rushton, 2006; Lynn & Irwing, 2004; Novell &
Hedges, 1998; Ogle et al., 2003; Voyer, Voyer, & Bryden, 1995), small
but signiﬁcant sex differences are expected on the numerical and reasoning problems (TCAP), with males providing more correct answers
than females (H4).
The more important experimental hypotheses are these: gender is
expected to be the best predictor of before and after self-estimates,
namely, DMIQ T1 (H5) and DMIQ T2 (H6) over and above TSP and
TCAP. Finally, gender is presumed to inﬂuence the relationship between
TSP and DMIQ T1 (H7) and DMIQ T2 (H8). Gender is also expected to affect the relationship between TCAP and both DMIQ T1 (H9) and DMIQ
T2 (H10).
2. Methods
2.1. Participants
A total of 488 participants from general public took part in this experimental online study. There were 326 females (67%) and 164
males. Their age ranged from 17 to 70 (M = 22.33, SD = 6.86) years.
All participants were ﬂuent in English and no language or other problems were reported.
2.2. Measures
2.2.1. Repeated measure of domain-masculine intelligence type (DMIQ)
Based on the self-estimated intelligence measure (Furnham, 2001),
this shortened version had the same properties and layout, but only included mathematical/logical and spatial intelligences that together form
the domain-masculine intelligence type. Participants were shown a bell
curve with IQ scores and asked to estimate their mathematical/logical
and spatial intelligences, which were provided with detailed descriptions. Participants were asked to estimate their mathematical/logical
and spatial intelligences on two occasions, prior (T1) and post (T2) to
completing a psychometric task (TCAP) and assessing their task success
conﬁdence (TSP). Individual scores for DMIQ were computed. Alphas
for DMIQ T1 and DMIQ T2 were 0.82 and 0.88, respectively.
2.2.2. Psychometric aptitude task—total correct aptitude problems (TCAP)
2.2.2.1. Numerical and reasoning problems (Bryon, 2006). Fifteen numerical and reasoning problems that were taken from an intelligence test
training book were presented in ﬁve blocks of three analogous problems
(Bryon, 2006). Participants were informed that items in each block varied in difﬁculty level, ranging from elementary to difﬁcult. A time limit
of 90 s was given for each block of problems. Participants were advised
to leave unanswered problems blank, in order not to exceed the time
limit, or face disqualiﬁcation. The time limit was set to reﬂect a reallife intelligence-testing situation, with the entire task taking 7.5 min to
complete. Correct answers were available at the end of the survey.
Alpha for the ﬁfteen items was 0.93.
2.2.2.2. Task success probability estimation measure (TSP) (Storek &
Furnham, 2012). After each problem block, participants were asked to
indicate how likely they felt they would succeed on a similar task but
with increased difﬁculty, e.g., “Using the scale, indicate how likely you
are to succeed on the same task, but with increased difﬁculty” using a
rating scale where 1 was very unlikely and 5 very likely. The ﬁve task success probability statements made up the Task Success Probability
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measure, with individual scores computed for all participants. The
Alpha for the ﬁve-item measure was 0.82.
2.3. Procedure
Participants were members of public who were recruited to participate in an online experiment. We used university subject panel volunteers: individuals who volunteer to take part in studies. Many, but not
all, are young and under- or post-graduates. We attempted to get as
wide a range as possible, but supplemented them with undergraduates
at our institution. The data were gathered through an online survey engine and participation was voluntary. Detailed scoring instructions were
given at the beginning of each measure, including timing instructions
for the psychometric problems. Debrief feedback, correct answers and
an opportunity to leave comments about the survey was provided. Appropriate ethical permission was applied for and granted for the study.
3. Results
3.1. Domain-masculine intelligence and the hubris and humility effect in T1
and T2
An independent samples t-tests, t(385) = 6.16, p = 0.001, twotailed, conﬁrmed signiﬁcant differences between males (M = 120.64,
SD = 18.13) and females (M = 108.55, SD = 18.70) in the DMIQ at
T1. The magnitude of differences in the means (means difference =
12.09, 95% CI: 8.23 to 15.95) was large (η2 = 0.09, Hedge's adjustment
d = 0.66).
An independent samples t-tests, t(227) = 4.68, p = 0.001, twotailed, conﬁrmed signiﬁcant differences between males (M = 116.02,
SD = 21.58) and females (M = 102.57, SD = 21.14) in the DMIQ at
T2. The magnitude of differences in the means (means difference =
13.56, 95% CI: 7.79 to 19.12) was large (η2 = 0.09, Hedge's adjustment
d = 0.63). Hypothesis 1 was thus conﬁrmed.
A paired samples t-test was conducted to test whether DMIQ estimates decreased signiﬁcantly from T1 to T2. There was a statistically signiﬁcant decrease in DMIQ from T1 (M = 113.49, SD = 19.40) to T2
(M = 108.21, SD = 22.04), t(224) = 5.66, p b 0.001, two-tailed, r =
0.78, p b 0.001. The mean decrease in domain-masculine intelligence
self-estimates was 5.28 (14.00) with 95% CI: 3.44 to 7.12. Cohen's d statistic (0.38) indicated a small effect size. Hypothesis 2 was thus
conﬁrmed.
3.2. Gender differences in task success probability estimation (TSP) and
psychometric aptitude task (TCAP)
Table 1 gives an overview of independent samples t-tests and effect
sizes for the ﬁve individual TSP probes and the overall TSP measure.
Males providing higher TSP estimates than females. The observed effect
sizes were small. Inspection of the correlational results (see Table 2) revealed a negative correlation between gender and TSP (r = − 0.18,

Table 2
Correlations and partial correlations, means and standard deviations between before and
after estimates (DMIQ T1 and DMIQ T2), gender, total success perceptions (TSP), actual
scores (TCAP) and age.
DMIQ T1

DMIQ T2

G

112.86
(19.37)

108.43
(21.20)

1.66
(0.47)

DMIQ
T1
DMIQ
0.78***
T2
Gender −0.30***
TSP
0.47***
TCAP
0.16**
Age
0.08

−0.30***
0.62***
0.40***
0.01

−0.18**
−0.18***
−0.14**

Controlled for age
DMIQ
T1
DMIQ
0.78***
T2
Gender −0.29***
TSP
0.48***
TCAP
0.15**

−0.30***
0.63***
0.40***

−0.19**
−0.17**

TSP

TCAP

A

3.00
T (0.82)

4.34
(4.45)

22.33
(6.86)

0.43***
−0.06
0.12*

0.44***

Note. N between 198 and 487.
⁎ p b 0.05 (two-tailed).
⁎⁎ p b 0.01 (two-tailed).
⁎⁎⁎ p b 0.001 (two-tailed).

p b 0.01), with males providing higher TSP estimates than females
(MMales = 3.18, SDMales = 0.80; MFemales = 2.88, SDFemales = 0.81). Hypothesis 3 was thus also conﬁrmed.
Equally, inspection of the correlational results (see Table 2) revealed
a small negative correlation between gender and TCAP (r = − 0.18,
p b 0.001), with males correctly solving more problems than females.
An independent samples t-test for TCAP revealed signiﬁcant gender differences t(307) = 3.96, p b 0.001, two-tailed between males (MMales =
5.47, SDMales = 4.60) and females (MFemales = 3.77, SDFemales = 4.27).
The magnitude of the differences in the means (mean difference =
0.43, 95% CI: 0.86 to 2.55) was small (η2 = 0.05; Hedge's adjustment
d = 0.01).
The 2 × 2 χ2 tests and the effect sizes for the 5 × 3 numerical and reasoning problem blocks were computed. Out of ﬁfteen problems, significant gender differences were observed on twelve problems. Despite
the unequal gender distribution (67% of participants were females),
more males solved correctly the psychometric problems. Phi coefﬁcient
effect sizes, using Cohen's effect size criteria (1988), were small. Hypothesis 4 was therefore also conﬁrmed.
3.3. Gender, task success probability (TSP) and total correct aptitude problems (TCAP) as predictors of DMIQ T1 and DMIQ T2
First, the relationships between the DMIQ T1 and DMIQ T2, gender,
TSP and TCAP were explored. Table 2 shows the results of the

Table 1
Independent t-tests and effect sizes for task success probability (TSP) estimation and 5 individual TSP probes.

Total TSP
TSP1
TSP2
TSP 3
TSP 4
TSP 5

Males

Females

M (SD) n

M (SD) n

t(df)

Mean difference

L

U

η2

d

3.18 (0.80) 90
3.61 (1.09) 99
2.81 (1.04) 110
3.43 (1.02) 98
3.40 (0.91) 99
2.67 (1.15) 96

2.88 (0.81) 132
3.32 (1.04) 154
2.54 (1.04) 150
2.97 (1.10) 143
3.20 (1.09) 143
2.31 (1.13) 140

2.75(220)*****
2.11(251)*
2.01(248)*
3.27(237)**
1.51(240)
2.38(234)*

0.30
0.29
0.27
0.46
0.20
0.36

0.09
0.02
0.01
0.18
−0.06
0.06

0.52
0.56
0.54
0.73
0.46
0.66

0.03
0.02
0.02
0.04
0.01
0.02

0.37
0.27
0.48
0.43
0.20
0.31

Note. d = Hedge's adjustment or Cohen's d adjusted for sample size.
⁎ p b 0.05 (two-tailed).
⁎⁎ p b 0.01 (two-tailed).
⁎⁎⁎ p b 0.001 (two-tailed).

95% CI

Effect size
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correlational and partial correlational analyses. DMIQ T1 and DMIQ T2
were strongly intercorrelated (r = 0.78, p b 0.001). Gender correlated
negatively (r = − 0.30, p b 0.001), with DMIQ T1 as well as DMIQ T2
(r = − 0.30, p b 0.001), with females providing lower scores than
males. A positive relationship was observed between DMIQ T1 and
TSP (r = 0.47, p b 0.001) and DMIQ T2 and TSP (r = 0.62, p b 0.001).
DMIQ T1 also correlated positively with TCAP (r = 0.16, p = 0.01) as
did DMIQ T2 (r = 0.40, p b 0.001). The correlations between TSP,
TCAP and DMIQ T2 were stronger than with DMIQ T1. A medium positive correlation was observed between TSP and TCAP (r = 0.43,
p b 0.001).
As in previous studies (Storek & Furnham, 2012, 2013a, 2013b), the
role of age in the DMIQ estimation process was examined. Despite the
wide age range (53 years), no signiﬁcant relationships were observed
between age and DMIQ T1 and DMIQ T2. A positive relationship between age and TCAP (r = 0.12, p = 0.01) indicated that older participants solved more TCAP problems which is contrary to assertions that
ﬂuid cognitive ability declines with age (Beier & Ackerman, 2001,
2003; Deary et al., 2003). The correlations were re-run, with age
partialled out, but this had little impact on the strength of the observed
relationships, with values slightly higher. It is likely however that social
class and education is likely to have more of an effect on the variables
used in this experiment, but which were not measured and therefore
available for examination.
Subsequently, the data were split per gender and the correlational
analysis recomputed. The results are presented in Table 3. TSP displayed
a strong positive relationship with DMIQ T1 and DMIQ T2 for both genders, with stronger correlations between TSP and DMIQ T2 than between TSP and DMIQ T1. Medium positive correlations were observed
between TCAP and DMIQ T2 for both genders, but no signiﬁcant relationships were observed between TCAP and DMIQ T1. These ﬁndings indicate that the relationships between TSP and TCAP and DMIQ became
stronger following the task.
3.4. Gender as the best predictor of DMIQ T1 and DMIQ T2
To determine the best predictor of DMIQ T1 and DMIQ T2, simultaneous multiple regressions were performed. Results are reported in
Table 4. The ﬁrst model predicting DMIQ T1 was signiﬁcant with the
overall model explaining 27% of total variance. Gender and TSP were
signiﬁcant predictors of DMIQ T1, with gender accounting for 5% and
TSP for 17% of variance. TCAP did not signiﬁcantly contribute to the prediction of DMIQ T1. Contrary to prediction, TSP and not gender was the
best predictor of the DMIQ T1. Hypothesis 5 was not supported. The second model, predicting DMIQ T2, was also signiﬁcant with the overall
model explaining 44% of total variance. Gender, TSP and TCAP were signiﬁcant predictors, explaining 3%, 23% and 1% of variance, respectively.
As in DMIQ T1, TSP, and not gender, was the best predictor of DMIQ
T2. Hypothesis 6 was also not supported.
Table 3
Correlations, means and standard deviations between before and after estimates (DMIQ
T1 and DMIQ T2), total success estimates (TSP), actual scores (TCAP) and age—per gender.*, **
Males

Females

DMIQ T1

DMIQ T2

DMIQ T1

DMIQ T2

M (SD)

120.64 (18.13)

116.02 (21.58)

108.55 (18.70)

102.57 (21.14)

DMIQ T1
DMIQ T2
TSP
TCAP
Age

0.64***
0.49***
0.14
0.01

0.65***
0.44***
0.08

0.83***
0.41***
0.10
0.07

0.57***
0.31***
−0.07

N between 47 and 321.
⁎ p b 0.05 (two-tailed).
⁎⁎ p b 0.01 (two-tailed).
⁎⁎⁎ p b 0.001 (two-tailed).

Table 4
Beta coefﬁcients for simultaneous multiple regressions of gender, total success estimates
(TSP) and actual scores (TCAP) onto before and after estimates (DMIQ T1 and DMIQ T2).
DMIQ T1

DMIQ T2

Dependent variable

β

Gender
TSP
TCAP
Regression model
R2
R2 Change
Adj. R2
f2

−0.23
−3.83***
0.46
7.07***
−0.08
−1.20
F(3, 212) = 26.48***
0.27
0.27
0.26
0.37

t

β

t

−0.18
−3.26**
0.54
9.17***
0.14
2.34*
F(3, 205) = 53.43***
0.44
0.44
0.43
0.79

Note. Signiﬁcant values are in bold.
⁎ p b 0.05.
⁎⁎ p b 0.01.
⁎⁎⁎ p b 0.001.

3.5. Impact of gender on the relationship between TSP and DMIQ T1 and
DMIQ T2
Two 2-way between-groups analysis of variance were conducted to
explore whether gender inﬂuences the relationship between TSP and
DMIQ T1 and DMIQ T2. Results are presented in Table 5. The interaction
effect between gender and TSP estimation conditions was not signiﬁcant, F(2210) = 0.30, p = 0.74, η2p = 0.00. There was a statistically signiﬁcant main effect for TSP, F(2210) = 19.56, p b 0.001, η2p = 0.16 with
large effect size. The main effect for gender was also signiﬁcant,
F(1210) = 13.26, p b 0.001, η2p = 0.06, with medium effect size.
Planned contrasts revealed signiﬁcant differences between Group 1
and Group 2 (contrast estimate − 13.68, p b 0.001) and between
Group 2 and Group 3 (contrast estimate − 10.93, p b 0.001). Post hoc
comparisons using the Games–Howell test indicated that the mean
score for Group 1 (≥3) was signiﬁcantly different from Group 2 (3–4)
as well as Group 3 (≤ 4). The mean score for Group 2 was also signiﬁcantly different from Group 3. Hypothesis 7 was partially conﬁrmed.
For DMIQ T2, the interaction effect between gender and TSP was not
signiﬁcant, F(2203) = 0.16, p = 0.86, η2p = 0.00. There was a statistically
signiﬁcant main effect for TSP, F(2203) = 34.82, p = 0.00, η2p = 0.26,
with large effect size, and for gender, F(1203) = 11.10, p b 0.01, η2p =
0.05, with medium effect size. Planned contrasts revealed signiﬁcant
differences between Group 1 and Group 2 (contrast estimate −21.46,
p b 0.001) and between Group 2 and Group 3 (contrast estimate
− 12.47, p b 0.001). Post hoc comparisons using the Tukey HSD and
Bonferroni tests indicated that the mean score for Group 1 (≥3) was signiﬁcantly different from Group 2 (3–4) as well as from Group 3 (≤ 4).
Group 2 mean scores were also signiﬁcantly different from Group 3. Hypothesis 8 was partially conﬁrmed.

3.6. Impact of gender on the relationship between TCAP and DMIQ T1 and
DMIQ T2
Two 2-way between-groups analyses of variance were conducted to
explore whether gender inﬂuences the relationship between TCAP and
DMIQ T1 and DMIQ T2. For DMIQ T1, the interaction effect between gender and TCAP was signiﬁcant, F(2381) = 3.26, p b 0.05, η2 = 0.02, with
small effect size. The main effect for TCAP, F(2381) = 19.56, p = 0.00,
η2 = 0.09, was also signiﬁcant, with medium effect size. The main effect
for gender, F(1381) = 26.49, p = 0.00, η2 = 0.07, was also signiﬁcant,
with medium effect size. Planned contrasts revealed signiﬁcant differences between Group 2 and Group 3 (contrast estimate − 14.73,
p b 0.001).
Post hoc comparisons using the Tukey HSD and Bonferroni tests indicated that the mean score for Group 1 (≥0) was signiﬁcantly different
from Group 2 (1–8). Group 1 also signiﬁcantly differed from Group 3
(≤9). Group 2 mean scores were also signiﬁcantly different from Group 3.
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Table 5
Two-way ANOVA (TSP and gender) on before and after estimates (DMIQ T1 and DMIQ T2).*
Mean score (SD)

F-score

Variable

TSP groups

Total

Males

Females

TSP

Gender

TSP × Gender

DMIQ T1

G1 (L)
G2 (M)
G3 (H)
G1 (L)
G2 (M)
G3 (H)

104.43 (20.17)
113.76 (16.17)
125.33 (15.69)
94.56 (23.04)
111.01 (15.90)
124.04 (16.24)

111.21 (23.80)
117.47 (16.23)
130.34 (12.75)
101.38 (27.69)
115.02 (15.55)
128.98 (13.05)

100.98 (17.28)
111.15 (15.78)
120.13 (16.95)
91.33 (19.97)
108.14 (15.71)
119.11 (17.78)

19.56***

13.26***

0.30

34.82***

11.10**

0.16

DMIQ T2

Note. DMIQ T1 = domain-masculine intelligence type at pre-task estimation condition; DMIQ T2 = domain-masculine intelligence type at post-task estimation condition; TSP = task success probability estimation condition.
⁎ p b 0.05 (two-tailed).
⁎⁎ p b 0.01 (two-tailed).
⁎⁎⁎ p b 0.001 (two-tailed).

As the main interaction effect was signiﬁcant, further investigation
of the relationship was warranted. Simple effects analysis was conducted. The data were split per gender and two one-way between-groups
analyses of variance were conducted. For males, the one-way between-groups analysis of variance for DMIQ T1 was signiﬁcant,
F(2135) = 16.01, p b 0.001, η2 = 0.19, with large effect size. The robust
tests of equality of means, Welch (2, 72) = 12.83, p b 0.001; Brown–
Forsythe (2, 97) = 14.67, p b 0.001 were also signiﬁcant. Post hoc comparisons using the Tukey HSD and Bonferroni tests revealed signiﬁcant
differences in mean scores between Group 1 (≤0) (M = 122.50, SD =
16.05) and Group 2 (1–8) (M = 107.41, SD = 19.70) as well as between
Group 2 (1–8) and Group 3 (≤9) (M = 126.73, SD = 14.60).
The Levene's test of equality of error variance was signiﬁcant
(p b 0.05) in the female sub-sample. As a result, a more stringent significance level, i.e., p = 0.01, was set for evaluating the results of the analysis. For females, the one-way analysis of variance was also signiﬁcant, F
(2246) = 5.87, p b 0.01, η2 = 0.05, with medium effect size. The robust
tests of equality of means, Welch (2, 160) = 7.55, p b 0.01; Brown–
Forsythe (2227) = 6.14, p b 0.01 were signiﬁcant. The post hoc comparisons using the Games–Howell test revealed signiﬁcant differences between Group 1 (≤ 0) (M = 107.65, SD = 18.70) and Group 3 (≥ 9)
(M = 114.69, SD = 13.38) and between Group 3 and Group 2 (1–8)
(M = 114.69, SD = 13.54). Hypothesis 9 was conﬁrmed.
For DMIQ T2, the interaction effect between gender and TCAP was
not signiﬁcant, F(1225) = 0.01, p = 0.94, η2 = 0.00. The main effect
for TCAP, F(1225) = 28.35, p b 0.001, η2 = 0.11, was signiﬁcant, with
medium effect size. The main effect for gender, F(1225) = 12.99, p =
0.00, η2 = 0.06, was signiﬁcant with medium effect size. Planned contrasts revealed signiﬁcant differences between Group 1 and Group 2
(contrast estimate − 15.18, p b 0.001). Post hoc comparisons were
not computed, as for TCAP, only two categories were available, i.e.,
Group 2 and Group 3 were available. Hypothesis 10 was partially
conﬁrmed.
Thus, hypotheses 1, 2, 3, 4, and 9 were conﬁrmed and hypotheses 5
and 6 were not conﬁrmed. Hypotheses 7, 8, and 10 were partially
supported.
4. Discussion
The results conﬁrmed the existence of gender differences on the numerical–spatial factor of SEI. A signiﬁcant decrease in estimates was observed from the pre-task to post-task estimation condition (d = 0.38).
The results also revealed signiﬁcant gender differences in the task success probes, with males providing higher task success estimates than females. Yet males also solved correctly more psychometric problems
than did females. The observed effect sizes for both conﬁdence and
test scores were small.
The ﬁndings also revealed a stronger relationship between conﬁdence, test score and later self-estimates compared to the initial estimate. This pattern was also observed when the data were split per

gender. Interestingly, for both genders, test scores only correlated
with the second self-estimate and not the ﬁrst. These results appear to
indicate that task conﬁdence already played a role in the estimation process, indicating the individuals rely on their conﬁdence before they are
prompted to do so. In this sense, conﬁdence may be self-fulﬁlling:
those who believed they were good at the task took it more seriously
and put in more effort than those who believed they would not do
well and conﬁrmed their beliefs.
This result may be explained in terms of Eccles expectancy value
theory of motivation (Eccles & Wigﬁeld, 2002). Thus, continued conﬁdence is a function of expectation of doing reasonably well at the task,
which has a mixture of attainment, intrinsic, utility and cost value. It is
thus an index of sustained effort and motivation to do well in the experimental tasks.
As in previous studies, gender was expected to be the best predictor
of self-estimated intelligence. The results failed to validate this claim,
with test conﬁdence conﬁrmed as the best predictor of before and
after estimates, over and above gender and actual scores, explaining
17% and 23% of variance, respectively. Thus, it appears that task conﬁdence/motivational factor plays an important role in the prediction of
the intelligence type. Interestingly, this variable as not been much examined in the self-estimated intelligence literature and may prove to
be a most important mediating and moderating factor.
For the initial self-estimated intelligence type, results revealed signiﬁcant task success effect, with signiﬁcant differences between the
lowest, average and high task success groups. The lowest estimates
were provided in the lowest conﬁdence group, average estimates in
the average conﬁdence group and the highest estimates in the highest
conﬁdence estimates group. Equally, a signiﬁcant gender effect revealed
that males were more conﬁdent than females across the three groups.
These results provided further support for the role of conﬁdence in
the self-estimation process as well as for male hubris. The results were
identical for the second estimate of intelligence.
For the initial self-estimate, the results revealed a signiﬁcant interaction effect as well as signiﬁcant test score and gender effects. Signiﬁcant
differences between the three scoring groups were observed; with lowest estimates provided by the group that solved an average number of
psychometric problems, average estimates by the group that did not
solve any problems and the highest estimates by the group that solved
most psychometric problems. Identical estimation patterns were observed for males and females, respectively. These results provided additional support for the role of better-than-average effect and worsethan-average effect biases in the self-estimation process (Alicke, Klotz,
Breitenbecher, Yurak, & Vredenburg, 1995; Kruger & Dunning, 1999).
Further, males provided higher initial estimates than females in all
three groups, similar to all other studies (Furnham, 2001). Further analyses showed that males' initial self-estimates were signiﬁcantly different in the lowest and medium test-scoring groups as well as between
the medium and the highest test-scoring groups. Signiﬁcant differences
were also observed for females, with initial estimates signiﬁcantly
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different in the lowest and highest as well as between medium and
highest test-scoring groups.
For the latter, second self-estimates of this intelligence type the results revealed a signiﬁcant test-scoring effect, with ﬁndings identical
to the ﬁrst estimation pattern. Equally, a signiﬁcant gender effect revealed that males provided higher second estimate than females across
the three groups, providing further support for the hubris-humility effect in self-estimated intelligence (Furnham, 2001).
Thus, while gender differences exist in self-estimated intelligence,
and in particular in the domain-masculine intelligence type, one's conﬁdence in ability to succeed on a gender stereotype-inducing task was
a better determinant of performance than gender itself. Equally, contrary to some assertions (Ehrlinger & Dunning, 2003; Johnson &
Bouchard, 2007; Kruger & Dunning, 1999), the results demonstrated
that individuals were capable of making accurate self-estimates that
match their conﬁdence levels. Likewise, the existence of the hubris-humility effect, and in particular of the male hubris, was established in the
pre- and post-task conditions. It would be very interesting to see if this
effect could be replicated on a female-favouring stereotypic task, namely, than females would have greater conﬁdence than males.
The repeated measurement of self-estimated ability aimed to ascertain that hubris-humility effect can be manipulated or reduced following the psychometric and task success task, based on the assertions
that repeated measures affect mood, conﬁdence and behaviour
(Bartsch & Nesselroade, 1973; Ryckman, Gold, & Rodda, 1971). The results of the study conﬁrmed the existence of this effect in the pre- and
post-task domain-masculine intelligence estimates as well as signiﬁcant
reduction in the intelligence type estimates from pre- to post-task estimation condition. The effect sizes for effect's occurrence on, before and
after self-estimates, ranged from medium to very large and the effect
sizes for the intelligence estimate reduction ranged from small to medium. These results validated the ﬁndings of the previous studies (Storek
& Furnham, 2012, 2013a, 2013b, 2014) as well as provided further support for the role gender plays in hubris-humility and self-estimated
intelligence.
The main limitation of this study was the fact that the intelligence
type was assessed through a single estimate that could have been inﬂuenced by numerous factors, such as mood ﬂuctuation, fatigue, lack of
concentration, socially desirable responding and stress, at the time of
estimation. As such, it is possible that the acquired estimates were not
only subjective but also unreliable. Still, numerous studies about the accuracy of “subjective” assessments have shown that individuals are capable of accurate self-assessments of ability and that the current selfestimate measures are valid proxies of intellectual competence
(Ackerman, Beier, & Bowen, 2002; Chamorro-Premuzic, Harlaar,
Greven, & Plomin, 2010; Swim, 1994). Equally, the introduction of multiple measurements of domain-masculine intelligence estimates was
intended to reduce the possible effects of “subjective” measurement.
The experimental ﬁndings replicated the earlier correlation results
(e.g., Storek & Furnham, 2012, 2013a, 2013b), providing further support
for the observed results.
One important omission in this study, which is alas very common in
experimental psychology, is to not explore the participants experience
in a debrieﬁng session. It may have been possible to explore further
the whole issue of stereotypic threat and even the possible effect of
the experimental manipulation even though it was explained. Further,
studies in this area may well beneﬁt from investigating participant's
general beliefs about ability and intelligence as well as their speciﬁc experiences/motivations while taking part in these studies to understand
fully the processes involved in self-estimated intelligence.
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