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Social perception: relationships with general intelligence,
working memory, processing speed, visual-spatial ability,
and verbal comprehension
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ABSTRACT
Social perception is important because it can affect the way intel-
ligence is expressed during social interactions at school, home,
and work. This study (N¼ 800) of adolescents and adults (age
range ¼ 16–91) examined which specific aspects of intelligence
are associated with social perception (a composite of affect label-
ling, linking prosody to facial expressions, and interpreting the
intent of a speaker). Women scored higher on social perception
than men. Verbal comprehension (VC), perceptual reasoning (PR),
working memory (WM), and processing speed (PS) accounted for
20% of the social perception variation, significantly (p< .05) more
than did Full Scale IQ alone. VC had the largest effect on social
perception, followed by PS and PR. WM had a non-significant
effect on social perception. Implications for theory and research
on intelligence and emotional intelligence are discussed along
with implications for educational practice.
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Social perception is the process through which we form impressions of and make
inferences about other people. Social perception is an important aspect of psycho-
logical well-being and is an aspect of emotional intelligence (Mayer & Geher, 1996).
Adolescent students with higher social perception of emotions experience more posi-
tive affect due to mastery goals than students with lower social perception (Vassiou,
Mouratidis, Andreou, & Kafetsios, 2016). Furthermore, among adolescents, social per-
ception predicts listening comprehension and reading comprehension, which are core
academic skills (Froiland & Davison, 2019). Adults with autism, schizophrenia, antisocial
behaviour, and opiate use have significantly lower levels of social perception than
non-clinical controls (Addington, Saeedi, & Addington, 2006; Green et al., 2008; Marsh
& Blair, 2008; McDonald, Darke, Kaye, & Torok, 2013).
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The importance of specific intellectual abilities in predicting social perception

In their megamodel of talent development, Olszewski-Kubilius, Subotnik, and Worrell
(2016) posit that both general intelligence and specific abilities (e.g. verbal intelli-
gence) are important for talent development. Importantly, adolescents and adults do
not optimally develop their talent if they do not develop psychosocial strengths, such
as emotional intelligence and intrinsic motivation. However, more research is needed
to find out how specific abilities and general intelligence work in concert to promote
psychosocial strengths and talent development (Olszewski-Kubilius et al., 2016). Social
perception can be viewed as an expression of cognitive intelligence that depends
upon the understanding of verbal concepts (sad, happy, disgusted), memory for inter-
personal events, perception of facial expressions, and rapid processing of social events.
Emotional intelligence is important for everyday life because it entails ‘hot’ information
processing, which is processing information about the things that matter the most to
many people such as relationships, social interactions, and related feelings. People
often experience significant psychological distress and social difficulty when they
struggle with social perception, understanding emotions, or other aspects of emo-
tional intelligence (Mayer, Caruso, & Salovey, 2016). This makes understanding factors
that promote emotional intelligence all the more important. Schneider, Mayer, and
Newman (2016) argued for the merging of CHC theory with their model of hot and
cool intelligences. Based upon their model, working memory (WM) predicts managing
emotions, but not social perception. Likewise, their model posits that visual-spatial
ability predicts social perception, but that processing speed (PS) and verbal compre-
hension (VC) do not. It is important to test this model, because we posit that PS is
vital to social perception, in that many social-emotional cues are presented to people
in real time and faster processing helps one keep up with it all. Likewise, VC may be
the strongest intellectual predictor of social perception, which has been found in the
past (MacCann, Joseph, Newman, & Roberts, 2014), because people often reason ver-
bally through social and emotional information and language gives us a way of analy-
sing emotions.

Green et al. (2008) found that social cognition mediates the positive effect of cogni-
tion on social functioning. McDonald et al. (2013) found that intelligence is a moder-
ate predictor of social perception. Although they measured various aspects of
intelligence, they only used a general intelligence score in their analyses. Most studies
that examine the relationship between social perception and intelligence measure a
few subtests of intelligence tests or use a brief intelligence test, rather than a full intel-
lectual battery (Ibanez et al., 2013). Although these findings are valuable and it may
save time to test one aspect of intelligence, a comprehensive battery with all of the
major index scores provides the opportunity to examine the extent to which different
aspects of intelligence better predict social perception. For instance, Agnoli et al.
(2012) found a small positive relationship between Raven’s matrix reasoning scores
and emotional intelligence but did not examine other key aspects of intelligence, such
as VC, WM, and PS. On the other hand, other researchers have solely studied how ver-
bal intelligence predicts social perception and related constructs, such as emotional
intelligence and social cognition. For instance, Hogan et al. (2010) found that
verbal intelligence is moderately positively associated with emotional intelligence
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(e.g. understanding emotions and understanding others) among 192 high school stu-
dents in Canada. As an example of the advantage of studying multiple facets of intelli-
gence and social perception (Holdnack, Goldstein, & Drozdick, 2011) found that
adolescents and adults with autism have lower VC, PS, and social perception than
non-clinical adults. Interestingly, many clinicians have long thought that visual-spatial
ability is the strongest intellectual predictor of social perception due to the idea that
much of communication is nonverbal. Yet, people with high functioning autism often
have better visual-spatial ability, at least when dealing with simple information (Caron,
Mottron, Rainville, & Chouinard, 2004). Prima facie, this seems to contradict the finding
that adolescents and adults with autism have lower social-emotional intelligence than
non-clinical samples (Celani, Battacchi, & Arcidiacono, 1999; Holdnack et al., 2011).
However, the current study could shed light on this issue by examining which aspect
of intelligence is the best predictor of emotional intelligence. If VC and PS better pre-
dict emotional intelligence than visual-spatial ability, it would make sense that youth
and adults with autism often have lower emotional intelligence. The current study is
the first to comprehensively examine the specific relationships between various
aspects of cognitive intelligence and social perception among a nationally representa-
tive sample of adolescents and adults.

Social perception as a vital aspect of emotional intelligence

Mayer and Salovey’s (1997) four branch model of emotional intelligence includes social
perception (accurately perceiving emotions in others) as part of one of the four branches.
Intertwined with that branch is accurately perceiving one’s own emotions. The other three
branches of emotional intelligence include facilitating thought with emotions, understand-
ing emotions, and managing emotions. MacCann et al. (2014) found that a three-pillar
model better fits the data, such that social perception, understanding emotions, and man-
aging emotions are the three core aspects of emotional intelligence. Their research based
upon CHC theory indicates that social perception has a modest positive relationship with
Gc (VC) and Gf (fluid intelligence), while having weaker yet significant relationships with
quantitative reasoning, visual processing, and retrieval ability (MacCann et al., 2014).
However, that study did not control for socio-economic status and it relied upon self-
ratings of social perception. Accurate social perception helps one to better understand
and manage emotions. Importantly, social perception and other aspects of emotional intel-
ligence can be objectively measured via ability tests, much like cognitive intelligence
(Mayer & Salovey, 1997). Namely, much like psychologists are often trained to measure
fluid reasoning and vocabulary, psychologists can also measure emotional intelligence by
seeing how well people perform various tasks (e.g. recognising the emotions behind tone
of voice and facial expression; identifying the intent of someone speaking in a social situ-
ation; Mayer et al., 2016).

Model of intelligence

The Wechsler Adult Intelligence Scale (WAIS) is the most used intellectual test in the
world. It is used by educational, school, clinical, and neuropsychologists serving
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adolescents and adults of all ages (Hartman, 2009). The WAIS-IV measures four key
aspects of intelligence: VC, PS, WM, and Perceptual Reasoning (PR) (a mix of Fluid
Reasoning and Visual-Spatial Ability; Wechsler, 2008). The WAIS-IV measures four of
the CHC theory broad abilities as follows: VC measures Crystallized Intelligence (Gc);
PR measures Fluid Intelligence (Gf) and Visual Processing (Gv); WM measures Short-
Term Memory (Gsm); and PS measures PS (Gs) (Alfonso, Flanagan, & Radwan, 2005).
Therefore, the WAIS-IV measures four of CHC’s broad intellectual abilities, while not
including others, such as Long-Term Storage and Retrieval (Glr) or Auditory Processing
(Ga) (Schneider & McGrew, 2012). Although the WAIS-IV does not measure as many
factors as measures derived from CHC theory, the four-factor model is more in line
with CHC theory than the previous three-factor model (Taub et al., 2004). The
Wechsler model of intelligence posits that the four aspects of intelligence are usually
more clinically and educationally informative than the Full Scale IQ (FSIQ, Wechsler,
2008), yet prior studies either studied only one aspect of intelligence (e.g. verbal abil-
ity) or FSIQ in relation to social perception. Findings with the WAIS will be especially
relevant to practitioners because it is likely that they have the WAIS readily available
and/or regularly use it with their students or clients.

The current study

Intelligence is one of the strongest predictors of academic performance (Deary, Strand,
Smith, & Fernandes, 2007), only rivalled in magnitude by prior individually assessed
achievement (Froiland & Davison, 2016; Froiland & Oros, 2014). However, emotional
intelligence is important for success and happiness in school, work, and life. Gaining
more insight into the relationships between intelligence and social perception
(an important aspect of emotional intelligence) could help educational psychologists
better understand what contributes to social perception. For instance, if VC is a strong
predictor of social perception, future studies may wish to examine whether rigorous
vocabulary interventions help students improve in social perception. Furthermore,
most school psychologists in the USA either do not assess emotional intelligence or
they assess it with self-report questionnaires. By linking a rigorous psychologist
administered test of emotional intelligence to insights from the most commonly used
cognitive intelligence test in the USA, school psychologists, neuropsychologists, and
educational psychologists are more likely to gain insights into what contributes to the
emotional intelligence of adolescents and adults.

The current study was designed to address the dearth of studies involving a com-
prehensive IQ assessment and the lack of research within the general adolescent and
adult population in the USA. More research is needed concerning whether the rela-
tionships between social perception and IQ remain after controlling for such things as
gender, ethnicity, and education. Gender is an important variable to control because
women usually have somewhat higher levels of emotional intelligence than men, per-
haps due to a higher degree of socialisation towards recognising and valuing the
emotions of others (Mayer, Caruso, & Salovey, 1999; Puccioni, Baker, & Froiland, 2019;
Van Rooy, Alonso, & Viswesvaran, 2005). We used regression to examine our hypothe-
ses. The regression models included intelligence (VC, PR, WM, and PS), education level,
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sex, and ethnicity. We hypothesised that (1) women would have stronger social per-
ception than men even after accounting for differences in intelligence, education level,
and race/ethnicity, (2) each aspect of intelligence would be positively associated with
social perception, and (3) that the aspects of intelligence (VC, PR, WM, and PS) would
account for social perception better than FSIQ. Race/ethnicity was a control variable
but not a focus of study.

Method

Participants

This study involved 800 adolescents and adults proportionally representative of the US
population in terms of ethnicity and education level. This is the standardisation data
from the Advanced Clinical Solutions (ACS) for the WAIS-IV, data which was obtained
with permission from the publisher (Pearson Assessment, 2009). The average age was
50.27 years (SD ¼ 22.5; range ¼ 16–91). Race/ethnicity was distributed as follows:
2.5% Asian American; 11.5% African American; 12.1% Latino American; 72.1%
European American; and 1.8% other ethnicity. Fifty-three percent of participants were
female and 47% were male.

Measures

Wechsler Adult Intelligence Scale-fourth edition
The WAIS is known for excellence in measuring overall intelligence (i.e. FSIQ), as well
as high reliability and validity for each of the Index scores: VC (vocabulary, verbal rea-
soning, and fund of information); PR (a mix of fluid reasoning with visual-spatial abil-
ity); PS (how quickly simple information is processed); and WM (e.g. ability to hold and
manipulate digits and letters within working memory; Wechsler, 2008). Scale scores
were used for FSIQ and each of the four indices. Each of these standardised scale
scores is age-normed.

Advanced clinical solutions for WAIS-IV and WMS-IV
Social perception is a composite of the following: affect labelling (i.e. identifying which
of seven emotions is exhibited on pictures of faces); linking prosody to facial expres-
sions (i.e. matching the tone of on an audio clip to the pictures of faces displaying
eight different emotions); and interpreting the intent of a speaker during social inter-
action (i.e. indicating the true intent of a speaker based on tone of voice, facial expres-
sion, and body language). The measure covers perception of both facial and vocal
expression of emotion (Cecilione et al., 2017; Kring & Sloan, 2007; Schlegel, Grandjean,
& Scherer, 2014; Young et al., 2017). The social perception measure has shown evi-
dence of adequate validity (Kandalaft et al., 2012); for example, it has distinguished
between adults with autism (Holdnack et al., 2011), schizophrenia (Pearson
Assessment, 2009) and non-clinical controls. Social perception was also significantly
positively correlated with multiple aspects of memory on the Wechsler Memory Scale,
Fourth Edition (e.g. Pearson Assessment, 2009). Across ages 16–90, the reliability
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coefficients averaged 0.78 for social perception (range ¼ 0.70 to 0.84). Test-retest reli-
ability over the course of a few weeks is adequate (r¼ 0.70).

Control variables
Gender was coded such that 1¼ Female and 0¼Male. Education level was coded as
follows: 1¼Never attended high school; 2¼Attended but did not graduate high
school; 3 ¼High school graduate or equivalent; 4¼ Some college; and 5¼College
degree or beyond. For examinees ages 16–19, parent education was utilised. The edu-
cation variable was used as an indicator of family socio-economic status. Race/ethni-
city was coded into four dichotomous variables designating Asian, Black, Hispanic, and
White race/ethnicities, respectively.

Data analysis plan: hypotheses 2 and 3

The analysis for Hypothesis 1, a sex difference in social perception controlling for the
covariates, is familiar and will not be explained here. Next, we regressed social percep-
tion onto FSIQ and the covariates to examine whether there was an association
between FSIQ and social perception after controlling for the covariates.

Then we examined Hypothesis 2 by running four separate regressions, one for each
index VC, PR, WM, and PS. For each analysis, the predictors included one index and
the covariates. Here, we were interested in whether social perception was related to
each of the indices separately controlling for the covariates.

Finally, we examined our third hypothesis. Here we were interested in whether all
of the social perception variations accounted for by intelligence could be accounted
for by FSIQ alone, without including any of the indices, or whether the four indices
would account for more variation than FSIQ alone. Essentially, we were interested in
whether a full model including the four indices as predictors, would account for more
variation than a reduced model with only one predictor FSIQ. To examine this ques-
tion, one must test the hypothesis that the variation accounted for by the full and
reduced models is the same: H0 : R2F ¼ R2R where R2F and R2R are the multiple correla-
tions for the full and reduced models, respectively. In order to test this hypothesis, we
substituted the total score T ¼ VRþ PRþWMþ PS for FSIQ as the correlation between
T and FSIQ was 0.996 and, for purposes of correlational analysis, T and FSIQ are virtu-
ally equivalent. From Davison and Davenport (2002), the model that includes only the
predictor T is a hierarchically embedded special case of the model that includes the
four indices as predictors. Therefore, if one defines the full model as before, a model
that includes the four indices as predictors, and the reduced model as one that
includes only the total score T (in place of FSIQ) as a predictor, one can test the
hypothesis H0 : R2F ¼ R2R using the F-statistic

F ¼ R2F � R2R
1� R2F

� N�P� 1
P� 1

(1)

where R2F and R2R are the squared multiple correlations for the full and reduced model,
N is the sample size, and P is the number of predictors in the full model. This
F-statistic will have (P� 1, N – P� 1) degrees of freedom. A reader interested in more
information about the F-test should consult Davison and Davenport (2002) description
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of Criterion-Related Profile Analysis (CRPA). Thus, we examined Hypothesis 3 by com-
paring two models, a full model that included the four indices as predictors and a
reduced model with only T as a predictor (in place of FSIQ). This analysis is similar to
that of Wiernik (2016) who used regression to analyse the components of the Big Five
personality trait Openness much as we have analysed the components of FSIQ. We
also compared the full and reduced models using the Akaike Information Criterion
(AIC; a smaller AIC is better), the Bayesian Information Criterion (BIC; a smaller BIC is
better), the adjusted multiple correlations, and cross-validated multiple correlations.

Results

Preliminary statistics

Table 1 shows the means, standard deviations, and correlations among several varia-
bles in this study. The correlations of social perception with each of the four index
scores were as follows: .38 (p< .001) for VC, .32 (p< .001) for PR, .28 (p< .001) for WM,
and .35 (p< .001) for PS. In Table 1, the correlation between FSIQ and social
perception was r¼ 0.42 (p< .001). Age was not significantly related to social percep-
tion (r ¼ �0.05, p¼ .17). Furthermore, age had weak relationships with intelligence
index scores, the strongest relationship being with WM (r ¼ �0.13, p< .01), which is
quite small. Because the standard scores used for all measures in the study are age-
normed and there is no significant relationship between age and social perception,
age was not included in subsequent analyses.

Sex differences in social perception

In accordance with Hypothesis 1, females had stronger social perception than males,
with social perception means and standard deviations (in parentheses) of 10.43 (3.08)
and 9.47 (3.05), respectively, differed significantly (t798 ¼ 4:42, p < :001, g ¼ 0 :07),
but the effect size g¼ 0.07 was small. The difference remained significant after control-
ling for FSIQ or for the four intelligence indices VC, WM, PR, and PS. It still remained
significant (p< .001) controlling for the four aspects of intelligence, education level,
and race/ethnicity. The data supported a gender difference favouring females, a differ-
ence that could not be attributed to intelligence, education level, or race/ethnicity.
This result suggests that social perception may be an expression of intelligence

Table 1. Means, standard deviations, and correlations of education intelligence and social percep-
tion variables.

Mean SD Ed FS VC PR WM PS SP

Ed 3.53 1.17 1 0.53�� 0.54�� 0.35�� 0.44�� 0.35�� 0.22��
FS 100.25 14.43 0.53�� 1 0.84�� 0.85�� 0.81�� 0.70�� 0.42��
VC 100.34 14.70 0.54�� 0.84�� 1 0.57�� 0.61�� 0.42�� 0.38��
PR 100.50 14.50 0.35�� 0.85�� 0.57� 1 0.60�� 0.49�� 0.32��
WM 100.08 14.45 0.44�� 0.81�� 0.61�� 0.60�� 1 0.46�� 0.28��
PS 99.90 14.36 0.35�� 0.70�� 0.42�� 0.49�� 0.46�� 1 0.35��
SP 9.99 3.09 0.22�� 0.42�� 0.38�� 0.32�� 0.28�� 0.35�� 1

SD: standard deviation; Ed: education; FS: Full Scale IQ; VC: verbal comprehension; PR: perceptual reasoning; WM:
working memory; PS: processing speed; SP: social perception.�p< .05, ��p< .01.
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variables, but it is something more, in that there are systematic effects on the social
perception variable that are unrelated to intelligence.

Full Scale IQ

When we regressed social perception onto FSIQ adding the several control variables
of female, education level, and race/ethnicity the FSIQ effect remained significant
(p< .001). The regression weights and squared multiple correlation for this analysis are
shown in Table 2. Female was the only control variable with a significant effect in the
model, which confirms the first hypothesis. Thus, there was an association between
social perception and FSIQ that cannot be attributed to sex, education level, or
race/ethnicity.

Intelligence index scores

In order to investigate Hypothesis 2, we regressed social perception onto each of the
four indices separately controlling for female, education level, and race/ethnicity.
Table 2 shows the regression weights and squared multiple correlations for each of
these analyses. In each of these four analyses, the effect of the index was statistically
significant (p< .05). Female was a significant effect (p< .01) in all four models.
Education had a significant effect in the models including PR and WM, but not those
including VC and PS. The results in Table 2 support our second hypothesis that all
four aspects of intelligence are related to social perception even after controlling for
female, education, and race/ethnicity. These associations in Table 2 indicate that vari-
ous aspects of cognitive IQ are positively associated with social perception.

Full Scale IQ and the four indices as predictors of social perception

The intelligence model of the WAIS-IV is hierarchical with general intelligence indexed
by FSIQ at the top and the four aspects of intelligence at the second level down
indexed by VC, PR, WM, and PS (Wechsler, 2008). This leads naturally to the question
of whether we need the four constructs at the second level to account for the associa-
tions between social perception and intelligence or whether FSIQ alone is sufficient to
account for those relationships. This question corresponds to our third hypothesis, and
we have predicted that FSIQ alone is not sufficient.

To address this question, we turned to analysis, CRPA (Davison, Davenport, Chang,
Vue, & Su, 2015; Davison & Davenport, 2002) described above. At first glance, this ana-
lysis does not seem appropriate, since it is designed to test the null hypothesis that a
total test score, the simple sum of subtest scores, is sufficient to account for relation-
ships between test performance and an outcome criterion so that subtest scores are
not needed to account for those relationships. In our situation, it would be used to
test the hypothesis that the simple sum (VCþ PRþWMþ PS) is sufficient to account
for relationships with social perception so that the separate scores are not needed.
However, in our situation, for correlational purposes, FSIQ and the total
(VCþ PRþWMþ PS) are virtually equivalent, because they are almost perfectly linearly
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related. The correlation between FSIQ and the total is 0.996. Therefore, to test the
hypothesis that FSIQ is sufficient to account for the relationships with social percep-
tion, we used CRPA to test the hypothesis that the simple total score is sufficient to
account for relationships with social perception; the separate index scores are not
needed. From this test, we can draw conclusions about whether FSIQ is sufficient
since, from a correlational perspective, it is virtually equivalent to the total score.

As described above, CRPA involves fitting two models. The first is a reduced model
with the total score T as the only predictor, Model 1b in Table 3. For comparison, we
have also included results for a model that includes FSIQ, instead of T, Model 1a in
Table 3. For the reduced model, the correlation was R2 ¼ 0:175 (p< .001). This
compares to the correlation R2 ¼ 0:174 (p< .001) for the model with FSIQ, rather
than T.

The second CRPA model, the full model, involves regressing social perception onto
the four indices VC, PR, WM, and PS, Model 2 in Table 3. As shown by Davison and
Davenport (2002), our reduced model, Model 1b, is a hierarchically embedded special
case of the full model, Model 2. For the full model (Model 2 in Table 3), R2 ¼ 0.20.
Since the reduced model (Model 1b) is hierarchically embedded in the full model
(Model 2), one can test the null hypothesis that R2F ¼ R2R using the F in Equation (1)
above. In our data, F3, 788 ¼ 6.86 (p< .001) leading to rejection of the null hypothesis
that the reduced and full models account for equal amounts of variation in social
perception. By rejecting the null we are rejecting the hypothesis that FSIQ by itself is
sufficient for predicting social perception.

To further compare the reduced and full models, we computed adjusted squared
multiple correlations for both 0.17 and 0.19 for the reduced and full models, respect-
ively. On double cross-validation, the squared correlations were 0.15 and 0.18 for the
reduced and full models, respectively in the first sample. In the second sample, the
corresponding figures were 0.20 and 0.22 for the reduced and full models,
respectively. These cross-validation results also favour the full model.

Finally, we computed AIC (smaller is better) and BIC (smaller is better) statistics for
the reduced and full models. As shown in Table 3, the AIC was smaller for Model 2

Table 3. Results of fitting the full model of Equation (2) with four index variables (Model 2), and
the restricted models of equation with either Full Scale IQ (Model 1a) or Total IQ (Model 1b).

Model 1a Model 1b Model 2

B SE(B) b B SE(B) b B SE(B) b

Intercept 1.021 0.701 �1.137 0.865 �1.387 0.861
FSIQ 0.089�� 0.007 0.417
Tot IQ 0.028�� 0.002 0.418
VC 0.055�� 0.009 0.260
PR 0.018� 0.009 0.086
WM �0.006 0.010 �0.027
PS 0.046�� 0.008 0.216

R2 0.174�� 0.175�� 0.196��
Adj. R2 0.173 0.174 0.191
AIC 1641.17 1640.76 1626.48
BIC 1650.52 1650.11 1649.86

B: unstandardised regression weight; SE(B): standard error of B, b: standardised regression weight; Ed: education; FS:
Full Scale IQ; VC: verbal comprehension; PR: perceptual reasoning; WM: working memory; PS: processing speed; SP:
social perception; AIC: Akaike information criterion; BIC: Bayesian information criterion. �p < .05, ��p < .01.
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(full model) than Model 1b (reduced). While the BIC was also smaller for the full
model, there was little difference between the BICs for the two models. With the pos-
sible exception of the BIC, the statistical test in Equation (1), the adjusted R2 values,
the cross-validated R2 values, and the AIC all favour the full model over the reduced
model and lead us to reject the hypothesis that FSIQ is a sufficient statistic for predict-
ing social perception. Social perception is better accounted for by the four indices; VC,
PR, WM, and PS; than by FSIQ alone.

In Model 2, the regression weight for WM was not significant (p> .05). This sug-
gests that any effect of WM on social perception may be an indirect effect mediated
by one or more of the other indices. The two indices VC and PS had larger regression
weights than did either PR or WM. This means that conditional on a Total IQ score (or
FSIQ), the pattern of IQ scores matters in that two people with the same Total IQ or
FSIQ will not necessarily have the same expected social perception score. As explained
in more detail elsewhere (Culpepper, 2008; Davison et al., 2015; Davison & Davenport,
2002), people with relative strengths in the areas with larger regression weights, VC
and PS, will have higher expected social perception scores than those with relative
strengths in the areas with smaller regression weights, PR and WM. To illustrate this
conclusion given the intercept and regression weights for Model 2 in Table 3, consider
two hypothetical score profiles (VC ¼ 110, PR ¼ 100, WM ¼ 95, and PS ¼ 105) and
(VC¼ 95, PR ¼ 105, WM ¼ 110, and PS ¼ 100), both of which have the same sum 410
and probably very similar FSIQ. Given the Model 2 intercept and regression weights in
Table 3, these profiles have different predicted social perception scores 10.72 and
9.45, respectively. Despite the fact that both profiles would have equal sums and
nearly equal FSIQ, the first profile with relative strengths in VC and PS, would have a
higher predicted social perception score than the second profile with relative
strengths in PR and WM. Conditional on FSIQ, the pattern of scores on VC, PR, WM,
and PS does matter in prediction of social perception. The importance of VC may
reflect the fact that verbal communication is central to social interaction. The import-
ance of PS may reflect the fact that events in social interactions occur in real time and
therefore must be processed quickly.

Discussion

Like prior studies (Agnoli et al., 2012; Hogan et al., 2010), we found an association
between IQ and social perception. Going beyond prior studies, we found that all four
aspects of intelligence; VC, PR, WM, and PS; were associated with social perception to
varying degrees. When all four IQ aspects were used to predict social perception, VC,
PR, and PS were significant predictors, but not WM. We confirmed Pearson
Assessment’s (2009) findings of an association with WM by itself, but not after control-
ling for the other aspects of intelligence. Our finding is consistent with Schneider
et al. (2016) model that integrates CHC theory with emotional intelligence. They posit
that WM will help with the managing of emotions, but not with social perception. WM
effects on social perception may be mediated by other aspects of intelligence.
Counter to Schneider et al. (2016) model, we found that VC and PS both predicted
social perception, suggesting that their model needs to be refined. Strong VC enables
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people to label emotions and analyse them verbally in thought, writing, and during
discussions. Likewise, high PS enables people to keep up with all of the social and
emotional cues available in real time in various social situations at school, home, and
work. In accordance with previous studies (Mayer et al., 1999; Van Rooy et al., 2005),
we also found that women had a small but significant advantage in social perception
over men. This finding is important because we studied a nationally representative
sample of adolescents and adults across the United States.

The fact that VC and PS were much stronger predictors of emotional intelligence
than visual-spatial ability (PR), sheds light on part of the reason that people with aut-
ism often have lower emotional intelligence. Whereas people with Autism have higher
visual-spatial ability when dealing with simple information (Caron et al., 2004), they
have lower verbal ability and PS (Holdnack et al., 2011). Verbal ability gives one a way
to label emotions and social information and think through them systematically, while
PS helps one to keep up with all of the quick real-time information that is available in
social settings.

The fact that VC was the strongest predictor of social perception gives educational
psychologists and educators even more impetus for developing and applying
research-based vocabulary interventions for adolescents and young adults. Namely, it
is possible that future studies will find that vocabulary interventions will lead to
increases in social perception as well as vocabulary, which is a key component of VC.
While vocabulary interventions have been somewhat successful with adolescents and
adults (Torgerson, Porthouse, & Brooks, 2005), they are often much more successful
with children (Fehr et al., 2012) and parent-child shared reading is a robust predictor
of vocabulary development (Froiland, Peterson, & Davison, 2013). If studies with chil-
dren replicate the associations in our findings, future home literacy and vocabulary
studies may wish to examine whether vocabulary increases are positively associated
with enhanced social perception among children.

Many educational programmes attempt to support the development of emotional
intelligence; however, relatively few use science-based prevention programmes to pro-
mote emotional intelligence (Mayer & Cobb, 2000). Recent studies indicate that well
designed emotional intelligence intervention programmes help to create a positive
classroom climate, promote autonomous motivation to learn, support prosocial behav-
iour, and stronger achievement outcomes (Brackett, Rivers, & Salovey, 2011;
Nathanson, Rivers, Flynn, & Brackett, 2016). However, achievement outcomes for emo-
tional intelligence programmes are often modest. Because we found that vocabulary
and other forms of VC are significantly linked to emotional intelligence above and
beyond FSIQ, we suggest that future emotional intelligence interventions could be
paired with effective vocabulary and reading comprehension interventions, in order to
potentially strengthen academic achievement and emotional intelligence outcomes. It
is also possible that autonomy-supportive home-based parent involvement will pro-
mote the development of academic engagement, reading achievement and emotional
intelligence simultaneously (Froiland, 2014; Froiland, 2015; Puccioni, Froiland, &
Moeyaert, 2020).

Using the multiple regression analysis of profiles (Davison et al., 2015; Davison &
Davenport, 2002) and the fact that FSIQ and the sum of the four indices were virtually
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equivalent variables for correlational purposes, we rejected the null hypothesis that
FSIQ accounted for as much variance as did the four IQ indices. The multiple regres-
sion analysis of profiles also leads to the conclusion that conditional on the sum (or
FSIQ), people with different patterns of the four IQ indices (VC, PR, WM, and PS) have
different expected levels of social perception. Conditional on the sum (or FSIQ), those
with relative strengths in the areas of VC and PS have higher predicted social percep-
tion scores than do those with relative strengths in PR and WM. For purposes of
researching relations of social perception and intelligence, a single Full IQ score by
itself does not seem adequate. In accordance with both the Wechsler model and CHC
theory, understanding a person’s various broad intellectual abilities helps psychologists
better understand his or her risk for lower emotional intelligence or likelihood of hav-
ing higher emotional intelligence. Researching relationships of social perception and
IQ may require a full battery of measures rather than a screener that yields only on
overall IQ score. Likewise, practicing educational and school psychologists who find
cognitive profiles with low vocabulary and PS may want to assess social perception,
because people with such profiles are at-risk for lower social perception.

Limitations and future directions

This study involved one wave of data. Future studies should longitudinally examine
the relationship between aspects of intelligence and social perception. This could pro-
vide insight into whether the relationship between different aspects of intelligence
and social perception is bi-directional. Previous studies indicate that social perception
and other signs of emotional intelligence (e.g. self-motivation) contribute to achieve-
ment and emotional health (Froiland, 2018; Froiland & Oros, 2014; Froiland & Worrell,
2017; Kowalski & Froiland, 2020; Vassiou et al., 2016). Therefore, future studies may
also wish to examine whether higher verbal intelligence, PS, and visual-spatial ability
predict achievement and emotional health via social perception, above and beyond
the effects of motivation. Future studies may want to include more than four of the
CHC theory broad abilities, which could be done by using a measure directly derived
from CHC theory, such as the Woodcock Johnson-IV Test of Cognitive Abilities
(Schrank, McGrew, & Mather, 2014). In addition, the current study focussed on the rela-
tionships between analytic forms of intelligence and social perception. Based upon
the triarchic theory of intelligence, it is also worthwhile to investigate the relationships
between creative intelligence, practical intelligence, and social perception
(Sternberg, 2000).

Conclusion

The importance of VC and PS in predicting social perception is important for educa-
tional researchers and practitioners to consider. VC may be particularly important
because verbal communication plays a major role in social interactions, which are an
important part of the learning process in high school, college, and during training at
work. Furthermore, rigorous vocabulary interventions could lead to improvements in
social perception. PS, the second strongest predictor of social perception, may be
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particularly important because social interaction involves a continuous flow of events
requiring rapid processing of events as those events appear only for an instant and
are quickly followed by subsequent events. For instance, imagine all of the social cues,
facial expressions, tones of voice, and affect-laden verbal content that a college stu-
dent might encounter during a group debate in class. Students who score low in VC
and PS are at-risk for low social perception scores. Thus, educational and school psy-
chologists who notice such a cognitive profile may be wise to administer a measure
of social perception (e.g. the ACS) or a broader measure of Emotional Intelligence,
such as the Multifactor Emotional Intelligence Scale (MEIS; Mayer et al., 1999).

Disclosure statement

No potential conflict of interest was reported by the author(s).

ORCID

John Mark Froiland https://orcid.org/0000-0002-2700-3987

References

Addington, J., Saeedi, H., & Addington, D. (2006). Facial affect recognition: A mediator between
cognitive and social functioning in psychosis? Schizophrenia Research, 85, 142–150. doi:10.
1016/j.schres.2006.03.028

Agnoli, S., Mancini, G., Pozzoli, T., Baldaro, B., Russo, P. M., & Surcinelli, P. (2012). The interaction
between emotional intelligence and cognitive ability in predicting scholastic performance in
school-aged children. Personality and Individual Differences, 53, 660–665. doi:10.1016/j.paid.
2012.05.020

Alfonso, V. C., Flanagan, D. P., & Radwan, S. (2005). The impact of the Cattell-Horn-Carroll theory
on test development and interpretation of cognitive and academic performance. In D. P.
Flanagan & P. L. Harrison (Eds.), Contemporary intellectual assessment: Theories, tests, and issues
(2nd ed., pp. 185–202). New York, NY: Guilford Press.

Brackett, M. A., Rivers, S. E., & Salovey, P. (2011). Emotional intelligence: Implications for per-
sonal, social, academic, and workplace success. Social and Personality Psychology Compass,
5(1), 88–103. doi:10.1111/j.1751-9004.2010.00334.x.

Caron, M.-J., Mottron, L., Rainville, C., & Chouinard, S. (2004). Do high functioning persons with
autism present superior spatial abilities? Neuropsychologia, 42, 467–481. doi:10.1016/j.neuro-
psychologia.2003.08.015

Cecilione, J. L., Rappaport, L. M., Verhulst, B., Carney, D. M., Blair, R. J. R., Brotman, M. A., …
Hettema, J. M. (2017). Test–retest reliability of the facial expression labeling task. Psychological
Assessment, 29, 1537–1542. doi:10.1037/pas0000439.

Celani, G., Battacchi, M. W., & Arcidiacono, L. (1999). The understanding of the emotional mean-
ing of facial expressions in people with autism. Journal of Autism and Developmental
Disorders, 29(1), 57–66.

Culpepper, S. A. (2008). Conducting external profile analysis with multiple regression. Practical
Assessment, Research, and Evaluation, 13(1), 1–8.

Davison, M. L., & Davenport, E. C., Jr. (2002). Identifying criterion-related patterns of predictor
scores using multiple regression. Psychological Methods, 7, 468–484. doi:10.1037/1082-989X.7.4.468

Davison, M. L., Davenport, E. C. Jr., Chang, Y.-F., Vue, K., & Su, S. (2015). Criterion-related validity:
Assessing the value of subscores. Journal of Educational Measurement, 52, 263–279. doi:10.
1111/jedm.12081

14 J. M. FROILAND AND M. L. DAVISON

https://doi.org/10.1016/j.schres.2006.03.028
https://doi.org/10.1016/j.schres.2006.03.028
https://doi.org/10.1016/j.paid.2012.05.020
https://doi.org/10.1016/j.paid.2012.05.020
https://doi.org/10.1111/j.1751-9004.2010.00334.x
https://doi.org/10.1016/j.neuropsychologia.2003.08.015
https://doi.org/10.1016/j.neuropsychologia.2003.08.015
https://doi.org/10.1037/pas0000439
https://doi.org/10.1037/1082-989X.7.4.468
https://doi.org/10.1111/jedm.12081
https://doi.org/10.1111/jedm.12081


Deary, I. J., Strand, S., Smith, P., & Fernandes, C. (2007). Intelligence and educational achieve-
ment. Intelligence, 35(1), 13–21. doi:10.1016/j.intell.2006.02.001

Fehr, C. N., Davison, M. L., Graves, M. F., Sales, G. C., Seipel, B., & Sekhran-Sharma, S. (2012). The
effects of individualized, online vocabulary instruction on picture vocabulary scores: An effi-
cacy study. Computer Assisted Language Learning, 25(1), 87–102. doi:10.1080/09588221.2011.
586640

Froiland, J. M. (2014). Inspired childhood: Parents raising motivated, happy, and successful students
from preschool to college. Seattle, WA: Amazon. Retrieved from http://www.amazon.com/dp/
B00LT4OX5O

Froiland, J. M. (2015). Parents’ weekly descriptions of autonomy supportive communication:
Promoting children’s motivation to learn and positive emotions. Journal of Child and Family
Studies, 24(1), 117–126. doi:10.1007/s10826-013-9819-x

Froiland, J. M. (2018). Promoting gratitude and positive feelings about learning among young
adults. Journal of Adult Development, 25, 251–258. doi:10.1007/s10804-018-9294-0

Froiland, J. M., & Davison, M. L. (2016). The longitudinal influences of peers, parents, motivation,
and mathematics course-taking on high school math achievement. Learning and Individual
Differences, 50, 252–259. doi:10.1016/j.lindif.2016.07.012

Froiland, J. M., & Davison, M. L. (2019). Emotional intelligence, listening comprehension, and
reading comprehension among diverse adolescents. Journal of Child and Family Studies,
Advance online publication. doi:10.1007/s10826-019-01557-8

Froiland, J. M., & Oros, E. (2014). Intrinsic motivation, perceived competence and classroom
engagement as longitudinal predictors of adolescent reading achievement. Educational
Psychology, 34, 119–132. doi:10.1080/01443410.2013.822964

Froiland, J. M., Peterson, A., & Davison, M. L. (2013). The long-term effects of early parent
involvement and parent expectation in the USA. School Psychology International, 34(1), 33–50.
doi:10.1177/0143034312454361

Froiland, J. M., & Worrell, F. C. (2017). Parental autonomy support, community feeling and stu-
dent expectations as contributors to later achievement among adolescents. Educational
Psychology, 37, 261–271. doi:10.1080/01443410.2016.1214687

Green, M. F., Penn, D. L., Bentall, R., Carpenter, W. T., Gaebel, W., Gur, R. C., … Heinssen, R.
(2008). Social cognition in schizophrenia: An NIMH workshop on definitions, assessment, and
research opportunities. Schizophrenia Bulletin, 34, 1211–1220. doi:10.1093/schbul/sbm145.

Hartman, D. E. (2009). Wechsler Adult Intelligence Scale IV (WAIS IV): Return of the gold stand-
ard. Applied Neuropsychology, 16(1), 85–87. doi:10.1080/09084280802644466

Hogan, M. J., Parker, J. D., Wiener, J., Watters, C., Wood, L. M., & Oke, A. (2010). Academic success
in adolescence: Relationships among verbal IQ, social support and emotional intelligence.
Australian Journal of Psychology, 62(1), 30–41. doi:10.1080/00049530903312881

Holdnack, J., Goldstein, G., & Drozdick, L. (2011). Social perception and WAIS-IV performance in
adolescents and adults diagnosed with Asperger’s syndrome and autism. Assessment, 18,
192–200.

Ibanez, A., Huepe, D., Gempp, R., Guti�errez, V., Rivera-Rei, A., & Toledo, M. I. (2013). Empathy, sex
and fluid intelligence as predictors of theory of mind. Personality and Individual Differences,
54, 616–621. doi:10.1016/j.paid.2012.11.022

Kandalaft, M. R., Didehbani, N., Cullum, C. M., Krawczyk, D. C., Allen, T. T., Tamminga, C. A., &
Chapman, S. B. (2012). The Wechsler ACS social perception subtest: A preliminary comparison
with other measures of social cognition. Journal of Psychoeducational Assessment, 30, 455–465.
doi:10.1177/0734282912436411

Kowalski, M., & Froiland, J. M. (2020). Parent perceptions of elementary classroom management
systems and their children’s motivational and emotional responses. Social Psychology of
Education, doi:10.1007/s11218-020-09543-5

Kring, A. M., & Sloan, D. M. (2007). The facial expression coding system (FACES): Development,
validation, and utility. Psychological Assessment, 19, 210–224. doi:10.1037/1040-3590.19.2.210

Mayer, J. D., Caruso, D. R., & Salovey, P. (2016). The ability model of emotional intelligence:
Principles and updates. Emotion Review, 8, 290–300. doi:10.1177/1754073916639667

EDUCATIONAL PSYCHOLOGY 15

https://doi.org/10.1016/j.intell.2006.02.001
https://doi.org/10.1080/09588221.2011.586640
https://doi.org/10.1080/09588221.2011.586640
http://www.amazon.com/dp/B00LT4OX5O
http://www.amazon.com/dp/B00LT4OX5O
https://doi.org/10.1007/s10826-013-9819-x
https://doi.org/10.1007/s10804-018-9294-0
https://doi.org/10.1016/j.lindif.2016.07.012
https://doi.org/10.1007/s10826-019-01557-8
https://doi.org/10.1080/01443410.2013.822964
https://doi.org/10.1177/0143034312454361
https://doi.org/10.1080/01443410.2016.1214687
https://doi.org/10.1093/schbul/sbm145
https://doi.org/10.1080/09084280802644466
https://doi.org/10.1080/00049530903312881
https://doi.org/10.1016/j.paid.2012.11.022
https://doi.org/10.1177/0734282912436411
https://doi.org/10.1007/s11218-020-09543-5
https://doi.org/10.1037/1040-3590.19.2.210
https://doi.org/10.1177/1754073916639667


Mayer, J. D., Caruso, D. R., & Salovey, P. (1999). Emotional intelligence meets traditional stand-
ards for emotional intelligence. Intelligence, 27, 267–298. doi:10.1016/S0160-2896(99)00016-1.

Mayer, J. D., & Cobb, C. D. (2000). Educational policy on emotional intelligence: Does it make
sense? Educational Psychology Review, 12, 163–183. doi:10.1023/A:1009093231445

Mayer, J. D., & Geher, G. (1996). Emotional intelligence and the identification of emotion.
Intelligence, 22, 89–113. doi:10.1016/S0160-2896(96)90011-2

Mayer, J. D., & Salovey, P. (1997). What is emotional intelligence? In P. Salovey & D. Sluyter
(Eds.), Emotional development and emotional intelligence: Educational implications. New York,
NY: Basic Books.

Marsh, A. A., & Blair, R. J. R. (2008). Deficits in facial affect recognition among antisocial popula-
tions: A meta-analysis. Neuroscience and Biobehavioral Reviews, 32, 454–465. doi:10.1016/j.neu-
biorev.2007.08.003

MacCann, C., Joseph, D. L., Newman, D. A., & Roberts, R. D. (2014). Emotional intelligence is a
second-stratum factor of intelligence: Evidence from hierarchical and bifactor models.
Emotion, 14, 358–374. doi:10.1037/a0034755

McDonald, S. M., Darke, S., Kaye, S., & Torok, M. (2013). Deficits in social perception in opioid
maintenance patients, abstinent opioid users and non-opioid users. Addiction, 108, 566–574.
doi:10.1111/add.12040

Nathanson, L., Rivers, S. E., Flynn, L. M., & Brackett, M. A. (2016). Creating emotionally intelligent
schools with RULER. Emotion Review, 8, 305–310. doi:10.1177/1754073916650495

Olszewski-Kubilius, P., Subotnik, R. F., & Worrell, F. C. (2016). Aiming talent development toward
creative eminence in the 21st century. Roeper Review, 38, 140–152. doi:10.1080/02783193.
2016.1184497

Pearson Assessment. (2009). Advanced clinical solutions for the WAIS-IV/WMS-IV. San Antonio, TX:
Pearson Assessment.

Puccioni, J., Baker, E. R., & Froiland, J. M. (2019). Academic socialization and the transition to kin-
dergarten: Parental beliefs about school readiness and involvement. Infant and Child
Development, 28, e2154. doi:10.1002/icd.2154

Puccioni, J., Froiland, J. M., & Moeyaert, M. (2020). Preschool teachers’ transition practices and
parents’ perceptions as predictors of involvement and children’s school readiness. Children
and Youth Services Review, 109, 104742. doi:10.1016/j.childyouth.2019.104742

Schlegel, K., Grandjean, D., & Scherer, K. R. (2014). Introducing the Geneva Emotion Kenny
Recognition Test: An example of Rasch-based test development. Psychological Assessment, 26,
666–672. doi:10.1037/a0035246

Schneider, W., Mayer, J., & Newman, D. (2016). Integrating hot and cool intelligences: Thinking
broadly about broad abilities. Journal of Intelligence, 4(1), 1–25. doi:10.3390/
jintelligence4010001

Schneider, W. J., & McGrew, K. S. (2012). The Cattell-Horn-Carrol model of intelligence. In D. P.
Flanagan & P. L. Harrison (Eds.), Contemporary intellectual assessment: Theories, tests, and issues
(3rd ed.). New York, NY: Guilford Press.

Schrank, F. A., McGrew, K. S., & Mather, N. (2014). Woodcock-Johnson IV Tests of Cognitive
Abilities. Rolling Meadows, IL: Riverside.

Sternberg, R. J. (2000). Patterns of giftedness: A triarchic analysis. Roeper Review, 22, 231–235.
doi:10.1080/02783190009554044

Torgerson, C., Porthouse, J., & Brooks, G. (2005). A systematic review of controlled trials evaluat-
ing interventions in adult literacy and numeracy. Journal of Research in Reading, 28(2),
87–107. doi:10.1111/j.1467-9817.2005.00256.x.

Van Rooy, D. L., Alonso, A., & Viswesvaran, C. (2005). Group differences in emotional intelligence
scores: Theoretical and practical implications. Personality and Individual Differences, 38,
689–700. doi:10.1016/j.paid.2004.05.023

Vassiou, A., Mouratidis, A., Andreou, E., & Kafetsios, K. (2016). Students’ achievement goals, emo-
tion perception ability and affect and performance in the classroom: A multilevel examination.
Educational Psychology, 36, 879–897. doi:10.1080/01443410.2014.950192

16 J. M. FROILAND AND M. L. DAVISON

https://doi.org/10.1016/S0160-2896(99)00016-1
https://doi.org/10.1023/A:1009093231445
https://doi.org/10.1016/S0160-2896(96)90011-2
https://doi.org/10.1016/j.neubiorev.2007.08.003
https://doi.org/10.1016/j.neubiorev.2007.08.003
https://doi.org/10.1037/a0034755
https://doi.org/10.1111/add.12040
https://doi.org/10.1177/1754073916650495
https://doi.org/10.1080/02783193.2016.1184497
https://doi.org/10.1080/02783193.2016.1184497
https://doi.org/10.1002/icd.2154
https://doi.org/10.1016/j.childyouth.2019.104742
https://doi.org/10.1037/a0035246
https://doi.org/10.3390/jintelligence4010001
https://doi.org/10.3390/jintelligence4010001
https://doi.org/10.1080/02783190009554044
https://doi.org/10.1111/j.1467-9817.2005.00256.x
https://doi.org/10.1016/j.paid.2004.05.023
https://doi.org/10.1080/01443410.2014.950192


Wechsler, D. (2008). Wechsler Adult Intelligence Scale (4th ed.). San Antonio, TX: Pearson
Assessment.

Wiernik, B. M. (2016). Intraindividual personality profiles associated with realistic interests.
Journal of Career Assessment, 24, 460–480. doi:10.1177/1069072715599378

Young, K. S., Parsons, C. E., LeBeau, R. T., Tabak, B. A., Sewart, A. R., Stein, A., … Craske, M. G.
(2017). Sensing emotion in voice: Negativity bias and gender differences in a validation study
of the Oxford Vocal (‘OxVoc’) sounds database. Psychological Assessment, 29, 967–977. doi:10.
1037/pas0000382

EDUCATIONAL PSYCHOLOGY 17

https://doi.org/10.1177/1069072715599378
https://doi.org/10.1037/pas0000382
https://doi.org/10.1037/pas0000382

	Abstract
	Outline placeholder
	The importance of specific intellectual abilities in predicting social perception
	Social perception as a vital aspect of emotional intelligence
	Model of intelligence
	The current study

	Method
	Participants
	Measures
	Wechsler Adult Intelligence Scale-fourth edition
	Advanced clinical solutions for WAIS-IV and WMS-IV
	Control variables

	Data analysis plan: hypotheses 2 and 3

	Results
	Preliminary statistics
	Sex differences in social perception
	Full Scale IQ
	Intelligence index scores
	Full Scale IQ and the four indices as predictors of social perception

	Discussion
	Limitations and future directions

	Conclusion
	Disclosure statement
	References


