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Abstract

The combined effects of cognitive ability and neuroticism on performance in military assessment centres
were investigated in two separate samples. We hypothesized that individuals with a ‘‘stress intolerant’’ pro-
file of low ability and high neuroticism would perform worst. In Naval (N = 607) and Army (N = 62) sam-
ples this hypothesis was supported: performance ratings were negatively correlated with neuroticism only in
the less cognitively able individuals; in the more cognitively able individuals, neuroticism was uncorrelated
with performance. These data help to explain variation in associations between neuroticism and perfor-
mance in applied fields. Taken together with other studies, results suggest that organisations could obtain
extra predictive validity by measuring interactions between psychometric variables.
� 2005 Published by Elsevier Ltd.
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1. Introduction

Cognitive ability correlates positively with performance in occupational settings (e.g. Schmidt
& Hunter, 1998), but the relationship between the major personality dimension of neuroticism
and applied performance is less clear: despite its presence in most models of personality, as well
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as its widespread clinical significance, neuroticism does not correlate consistently with perfor-
mance in applied settings. For example, in a large-scale analysis Barrick and Mount (1991) found
no significant relationship between emotional stability (low neuroticism) and job performance, ex-
cept amongst professionals. More recently, Barrick, Mount, and Judge (2001), in a review of 100
years of research on personality-performance relationships, found that emotional stability was
significantly related to performance in some occupations but not others.

One possible explanation for this variability is that high neuroticism individuals are prone to
perform poorly in stressful environments (e.g. McFarlane, 1989); however, in stress-free environ-
ments their performance may be unimpaired, or even improved. There is some evidence to sup-
port this contention. For example, Cattell, Eber, and Tatsuoka (1970) found that people
employed in five hazardous occupations (policeman, fireman, electrical engineer, airline pilot
and hostess) tended to be less apprehensive, less tense, less imaginative and more emotionally sta-
ble than people employed in five non-hazardous occupations (janitor, nun, priest, foreman and
artist). Hallam and Rachman (1980) found that bomb disposal operators were not only signifi-
cantly more stable than the general population but also the most successful operators were signif-
icantly more stable than their lower performing colleagues. In addition, Bartram and Dale (1982)
found that, whilst military pilot applicants as a group scored significantly lower on neuroticism
than the general population, less neurotic individuals were more likely to pass pilot training - this
trend seems to be a product of the additional stress of military aviation rather than flying per se,
as civilian amateur pilots tend to be much closer to the general population norms in terms of aver-
age neuroticism scores than their military counterparts (Bartram, 1995).
2. The cognitive buffering hypothesis

These studies support the idea that high levels of neuroticism are debilitating in stressful occu-
pational settings. They cannot, however, account for a subset of people who succeed in stressful
occupational settings despite apparently high levels of neuroticism. A well-known historical exam-
ple of such a person is Sir Winston Churchill who led Britain successfully through the Second
World War despite a trait tendency to suffer from the characteristic signs of neuroticism, namely,
anxiety, depression, hypochondria and fear of public speaking (Moran, 1966). Contemporary ac-
counts suggest that Churchill may have succeeded because his cognitive resources buffered his
neuroticism. For example, Churchill moderated his fear of public speaking with an elaborate rou-
tine of preparation (Jenkins, 2001), fought depression with physically creative pastimes such as
bricklaying and painting, and reduced his tendency to worry with a primitive form of cognitive
behaviour therapy that he described to his doctor in 1944: ‘‘It helps to write down half a dozen
things which are worrying me. Two of them, say, disappear; about two nothing can be done,
so it is no use worrying, and two perhaps can be settled’’ (Moran, 1966, p. 167). At an anecdotal
level, these accounts of Churchill vividly suggest that cognitively able individuals may have a
higher level of stress tolerance than their level of neuroticism might indicate.

In support of this possibility, Eysenck (1947) found that the cognitive ability scores of 5000 sol-
diers invalided out of the British Army for psychiatric reasons during World War II (the so called
�war neurotics�) were on average significantly lower than the scores of 3665 normal soldiers. Ey-
senck was aware of the potential importance of ability in defining stress tolerance in interaction
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with neuroticism, suggesting that ‘‘. . .army training imposes a considerable stress on the dull per-
son, who may find difficulties in understanding and following instructions; this strain may lead to
break-down in persons constitutionally disposed towards neuroticism’’ (Eysenck, 1947, p. 112).
Unfortunately, Eysenck could not test this hypothesis because his subjects� cognitive ability scores
were obtained after they became ill and may have been an outcome rather than a cause of their
breakdown. In recent years, however, this methodological problem has been rectified by several
studies that related the incidence of posttraumatic stress disorder (PTSD) amongst Vietnam vet-
erans to their cognitive ability scores measured prior to the onset of illness. These studies show
that high pre-morbid ability seems to buffer PTSD (Macklin et al., 1998; McNally & Shin,
1995; Pitman, Orr, Lowenhagen, Macklin, & Altman, 1991; Watson, Davenport, Anderson, Men-
dez, & Gearhart, 1998).

If the evidence presented so far is taken as valid, and both high neuroticism and low ability re-
duce stress tolerance, then the poorest performers in stressful occupational environments should
have a ‘‘stress intolerant’’ psychological profile of both low ability and high neuroticism (see
Fig. 1). Three studies conducted in occupational environments have produced results consistent
with this hypothesis. Allender and Greig (2000) found a statistically significant cognitive abil-
ity · neuroticism interaction in a sample of trainee army officers, showing that neuroticism signif-
icantly correlated (�.460, p < .05) with performance, but only in the officers in the bottom 25% on
cognitive ability; for officers in the next 50%, the correlation between neuroticism and perfor-
mance declined to .07 (p > .05); and for those in the top 25% on cognitive ability, neuroticism
and performance were unrelated.

Corr and Gray (1995) found a significant interaction between ability and negative attributional
style (a facet of neuroticism linked to self-blame and pessimism) on sales performance. This cross-
over interaction revealed that high negative attributional style damaged sales in low ability sales-
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Fig. 1. Hypothetical relationship between stress tolerance, cognitive ability and neuroticism.



4 A.M. Perkins, P.J. Corr / Personality and Individual Differences xxx (2005) xxx–xxx

ARTICLE IN PRESS
men but boosted sales in high ability salesmen. Perkins and Corr (2005) found a significant inter-
action between ability and worrying in a sample of financial sector managers. As in Corr and
Gray (1995), this interaction was also of a crossover type: high worrying damaged performance,
but only in low ability managers; in high ability managers, performance was boosted. In each of
these three studies, the worst performers occupied the high neuroticism and low ability quadrant.

We here hypothesize that the worst performers in two samples of military officer candidates
attending two different assessment centres will possess a ‘‘stress intolerant’’ profile of low ability
and high neuroticism. This performance criterion, whilst inherently less meaningful than actual
job performance, has the practical advantage of sampling the behaviour of individuals undergoing
an intensive 3 day job selection process that is more objective and closely monitored than the or-
dinary workplace and that is generally regarded as one of the most useful and valid predictors of
subsequent job performance (e.g. Gaugler, Rosenthal, Thornton, & Bentson, 1987).
3. Study 1

3.1. Sample

Participants were 607 candidates attending the Admiralty Interview Board (a well-validated
assessment centre used to select Royal Navy officers). They were 98% white, 90% male, and aged
between 17 and 26 years, with an average age of 22. During the assessment centre, as part of a
research program, officer candidates also completed a paper-and-pencil measure of personality
that did not count towards their performance ratings. All candidates possessed at least two A lev-
els (roughly equivalent to graduating from high school), making this sample somewhat range re-
stricted with respect to ability.

3.2. Psychometric predictors

3.2.1. Cognitive ability
Cognitive ability was measured with a written test battery comprising verbal reasoning, non-

verbal reasoning, and spatial ability questions. Scores on this test have been shown to correlate
around 0.30 (p < .01) with later academic performance at the Britannia Royal Naval College,
the training establishment for Royal Navy Officers (Jarman & Abram, 1998).

3.2.2. Personality
The Trait Self-Description Inventory (TSDI; Collis & Elshaw, 1998; Roberts, Zeidner, & Mat-

thews, 2001) measures the Big Five personality dimensions of Openness, Conscientiousness,
Extraversion, Agreeableness, and Neuroticism (Tupes & Christal, 1961). TSDI consists of 172
items in two sections, the first containing 62 trait descriptive adjectives such as ‘‘cautious’’ to
which the participant responds using a seven point scale where 1 represents ‘‘extremely not char-
acteristic of me’’ and 7 represents ‘‘extremely characteristic of me’’. The second section contains
110 statements (e.g. ‘‘I get rattled when I am under time pressure’’) and the participant responds
using a nine-point scale where 1 represents ‘‘very strongly disagree’’ and 9 represents ‘‘very
strongly agree’’. Internal consistency coefficients (Cronbach�s alpha) for TSDI lie between .80
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and .96 (O�Keefe, 1999) with test-retest reliabilities of around 0.75 when administered over a 9
month interval in the UK (Schmit, 1997). Elshaw (unpublished analysis) found substantial over-
lap between scores on TSDI and the Gordon Personal Profile-Inventory (GPP-I): conscientious-
ness (TSDI) and responsibility (GPP-I) correlated .86, extraversion (TSDI) and sociability (GPP-
I) correlated .69, agreeableness (TSDI) and personal relations (GPP-I) correlated .69, neuroticism
(TSDI) and emotional stability (GPP-I) correlated �.58 and openness (TSDI) and original
thinking (GPP-I) correlated .57. O�Keefe (1999) found some evidence for overlap with the
NEO-PI-R in terms of predictive validity: the neuroticism factor of both questionnaires correlated
negatively with performance in Canadian armed forces officer cadets (�.42 TSDI and �.19 NEO-
PI-R).

3.3. Performance criterion

The assessment centre used to measure performance in this study originated early in the second
world war, when the generally poor combat performance of British officers relative to their Ger-
man counterparts had led the British authorities to suspect that the interviews then used for officer
selection had worse validity than the assessment centre methods used by the German armed
forces. In response to this situation, the British armed forces created their own group exercise-
based assessment centre that has gone on to be refined into the present sophisticated 3 day pro-
cedure that uses interviews, group exercises and standardised cognitive ability tests to generate a
final mark that is a moderately valid predictor of overall performance during Royal Navy officer
training (r = .37, p < .01; Jarman & Abram, 1998). This final mark is unsuitable as a performance
criterion because it takes into account the cognitive ability scores that form one of the predictor
variables in this study. Instead, the mean of performance ratings on the two assessment centre
group exercises (the command task and the group discussion) was used as the performance crite-
rion. This variable has the benefit of not incorporating cognitive ability scores and yet has a very
strong association with the final assessment centre mark (r = .91, p < .01).

The raters in the assessment centre were experienced officers from the Royal Navy and Royal
Marines who received training in assessment best practice and used behaviourally anchored rating
scales covering oral communication, problem solving, direction/influence that have acceptable in-
ter-rater reliabilities of around .85 (Thomas, 1999). These procedures render the group exercises
more objective than the interviews (known to be subject to many biases) that also feature in this
assessment centre and so interview performances were not used in the criteria. Using this perfor-
mance criterion rather than AC dimension scores had the additional advantage of avoiding the
well-known problem with assessment centres whereby ratings of different AC dimensions tend
to converge within exercises but not across the whole assessment centre (for a review, see Lievens
& Klimowski, 2001).

3.3.1. Command task
This exercise directly examined skills required for work as an officer, through the completion of

a series of tasks requiring each candidate to lead a team across a physical obstacle under stress
caused by time pressure. For example, a typical command task might require a candidate to lead
a team and a burden, such as a weighted stretcher, across a gap of five yards (representing a river),
using only limited bridging materials such as ropes and wooden poles. Each candidate had 15 min
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to plan a solution to the problem and 8 min to implement that plan. The quality of each candi-
date�s plan and ability to direct and motivate the team was rated by the assessment personnel.

3.3.2. Group discussion exercise
This exercise was a leaderless task, assessing the extent to which a candidate could influence and

take command of an unorganised/unstructured situation and help the group to reach a satisfac-
tory solution to a set problem such as an imaginary survival situation arising from a plane crash
on a deserted island. The candidates had 15 min to study the problem, 15 min to discuss it, 5 min
to plan a presentation of their solution and 2 min to give that presentation. During the group dis-
cussion candidates had to solve time and distance problems as well as communicate effectively
with other candidates and were rated on these behaviours by the assessment personnel.

3.4. Statistical analysis

Hierarchical multiple regression was used to test for the cognitive ability · neuroticism interac-
tion with cognitive ability and personality predictors being entered in step one and the hypothes-
ised interaction term in step two of the analysis. Three-dimensional surface graphs were used to
plot the interactions. Prior to analysis all data were standardised (Cohen, 1968) and then the inter-
action term was calculated; thus in step two of the hierarchical multiple regression, the predictive
power of the interaction could be determined relative to the additive terms by inspection of the
unstandardised B coefficient.

3.5. Results

Table 1 presents descriptive statistics and inter-correlations for personality, cognitive ability
and performance ratings. Significant correlations were observed between performance and cogni-
tive ability, extraversion, and agreeableness. There are also significant correlations among the per-
sonality dimensions, as well as between cognitive ability and personality (although these
coefficients were modest in magnitude).

Table 2 presents the results of the hierarchical multiple regression analysis. Highly significant
(p < .01) main effects of cognitive ability, extraversion, and agreeableness were observed, as well
Table 1
Descriptive statistics and inter-correlations for predictors and performance ratings in Study 1

Variable M SD 1 2 3 4 5 6

1. Openness 119 21 –
2. Conscientiousness 157 18 .193** –
3. Extraversion 32 21 .013 .209** –
4. Agreeableness 152 20 .167** .418** .350** –
5. Neuroticism 127 27 .019 �.265** �.339** �.257** –
6. Cognitive ability 140 24 .123** �.138** �.112** �.179** .026 –
7. Performance 4.4 1.2 �.054 .001 .161** �.099* .013 .321**

Note: N = 607.
* p < .05.

** p < .01.



Table 2
Hierarchical multiple regression of predictor variables with performance in Study 1

Predictor of performance B coefficients

Step 1

Cognitive ability .342**

Openness �.100*

Conscientiousness .088*

Extraversion .257**

Agreeableness �.130**

Neuroticism .086*

Step 2

Cognitive ability · Neuroticism .071*

Note: N = 607.
Adjusted R2 for Step 1 = .16, Adjusted DR2 for Step 2 = .01 (p < .05).
* p < .05.

** p < .01.
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as smaller effects of openness, conscientiousness, and neuroticism. The hypothesized cognitive
ability · neuroticism interaction was also statistically significant (p < .05).

3.5.1. Cognitive ability · neuroticism interaction
Fig. 2 suggests that the lowest rated performers possessed high levels of neuroticism and low

cognitive ability. This was confirmed by statistical testing which revealed a significant negative
relationship between neuroticism and performance for officer candidates scoring in the lowest
25% on cognitive ability, F(2,156) = 4.72, p < .01. For the remaining 75% of candidates, scoring
higher on cognitive ability, the interactive impact of neuroticism declined and no further signifi-
cant relationships were found.
4. Study 2

The main aim of Study 2 was to replicate the cognitive ability · neuroticism interaction found
in Study 1 in a separate military sample using different performance criteria.

4.1. Sample

Participants were 62 candidates who attended the Regular Commissions Board, a well-vali-
dated assessment centre used to select British Army officers. They were 95% white, 79% male,
and aged between 17 and 26 years, with an average age of 20. As with Study 1, participants at-
tended the assessment centre for 3 days during which they completed the interviews, group exer-
cises and pencil-and-paper measures of cognitive ability that make up the officer selection process.
During this period, as part of a research program, officer candidates also completed a paper-and-
pencil measure of personality. The sample was moderately range restricted on ability as all can-
didates possessed at least two A levels (roughly equivalent to graduating from high school).



Fig. 2. Cognitive ability · neuroticism interaction on performance ratings in Study 1.
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4.2. Psychometric predictors

4.2.1. Ability
Cognitive ability was measured using a written test similar to that used in Study 1.

4.2.2. Personality
As with Study 1, neuroticism was measured with the TSDI personality inventory, however time

limitations required that a short scale version of TSDI be used, consisting of 62 adjectives. This
has not been used before but has an acceptably reliable neuroticism scale (Cronbach�s al-
pha = .79). A factor analysis carried out during the initial development of OCEAN (N = 1279)
and quoted in the OCEAN manual (Collis & Elshaw, 1998) shows that all but two of the adjec-
tives used in the neuroticism scale had loadings of .5 or above on factor 1 (neuroticism), suggest-
ing it measures similar qualities to the full scale.
4.3. Performance criterion

A composite of ratings obtained on exercises similar to those in Study 1 formed the perfor-
mance criterion (further description would add little to that given in Study 1). These ratings cor-
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relate around 0.35 with later officer performance (Elshaw, Abram, & Weston-Lovelock, 1997),
and have moderate to good (.4–.9) levels of inter-rater reliability (Weston-Lovelock & Abram,
1996). As with Study 1, the assessors were experienced officers who assessed the participants over
3 days and used behaviourally anchored scales (BARS) for ratings: the main difference between
the two assessment centres is that the assessors in Study 2 placed greater emphasis on physical
strength and fitness, reflecting the less sedentary nature of the army officer role compared to that
of a naval officer.

4.4. Statistical analysis

Inclusion of the complete big five personality model in the regression in Study 1 permitted the
assessment of the predictive power of the cognitive ability · neuroticism interaction relative to the
factor space of personality defined by the five factor model, and to discount the possibility that the
significant cognitive ability · neuroticism interaction might be more parsimoniously explained by
variance in one or more of the other four factors. This procedure however has a cost: the inclusion
of four personality factors other than neuroticism inflated the experiment-wise error rate in this
regression. The hierarchical multiple regression used in this replication study therefore contained
only cognitive ability and neuroticism (in step one) and the hypothesised interaction term (in step
two) in order to provide a much lower experiment-wise error rate than Study 1 and so a more
rigorous test of our interaction hypothesis. All other statistical procedures were the same as Study
1.

4.5. Results

Table 3 presents descriptive statistics and inter-correlations for neuroticism, cognitive ability
and performance. There was a significant (p < .01) correlation between cognitive ability and per-
formance. Table 4 presents the results of the hierarchical regression analysis. A significant main
effect of cognitive ability was observed (p < .01). The cognitive ability and neuroticism interaction
was also statistically significant (p < .05).

4.5.1. Cognitive ability · neuroticism interaction
As in Study 1, low levels of performance were associated with a combination of high neuroti-

cism and low cognitive ability (the graph is omitted to save space). Statistical testing showed that
Table 3
Descriptive statistics and inter-correlations for predictors and performance ratings in Study 2

Variable M SD 1 2 3

1. Neuroticism 35 9 –
2. Cognitive ability 4.2 1.4 �.022 –
3. Performance 3.2 1.7 .012 .468* –

Note: N = 62.
* p < .01.



Table 4
Hierarchical multiple regression of predictor variables with performance in Study 2

Predictor of performance B coefficients

Step 1

Cognitive ability .416**

Neuroticism .009

Step 2

Cognitive Ability · Neuroticism .255*

Note: N = 62.
Adjusted R2 for Step 1 = .19, Adjusted DR2 for Step 2 = .07 (p < .05).
* p < .05.

** p < .01.
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there was a significant negative relationship between neuroticism and leadership potential only in
officer candidates scoring in the lowest 25% on cognitive ability, F(1,13) = 4.28, p < .05.
5. General discussion

Our aim was to test the hypothesis that the poorest levels of performance in military officer
selection, which is a good predictor of operational performance, would be associated with a
‘‘stress intolerant’’ profile of low ability and high neuroticism. Support for this hypothesis was
found in two separate samples, in which neuroticism was negatively correlated with ratings of per-
formance only in candidates at the lower end of the ability scale. Overall these results suggest that
individuals with low cognitive ability and high levels of neuroticism are less suited to stressful
occupational environments, especially military ones, than individuals with other combinations
of cognitive ability and neuroticism.

These findings are in broad agreement with the view of Claridge and Davis (2001), who ar-
gue that neuroticism acts mainly in interaction with other psychological variables, as well as
with earlier studies showing significant interactions between cognitive ability and negative emo-
tion (e.g. Allender & Greig, 2000; Corr & Gray, 1995). However, these studies show variation
in the specific shape of the interaction, suggesting that other factors, possibly the situation,
may play a role in determining the precise effect on performance of ability and neuroticism
factors.

A possible causal mechanism for interactions between ability, neuroticism and situational fac-
tors is provided by findings that anxiety has an adverse effect on cognitive performance, particu-
larly in complex tasks that require the use of working memory under stressful conditions (Darke,
1988; Dutke & Stoebber, 2001; Eysenck, 1985; MacLeod & Donnellan, 1993; Sorg & Whitney,
1992). If individuals scoring lower on tests of ability do indeed have fewer cognitive/intellectual
resources (e.g. working memory) with which to absorb the cognitive load imposed by anxiety
(e.g., rumination and worry) and still leave sufficient resources to attend to the task, low ability
individuals� performance should be more impaired by neuroticism under stressful conditions than
that of higher ability individuals.
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Why then, are cognitive ability and neuroticism interactions not commonly reported in occu-
pational samples? Aside from the obvious reason that few studies have looked for them, a prob-
lem in typical employment situations is the effect of non-random attrition, whereby
underperforming employees are selectively removed from the sample over time. Thus, if a study
is undertaken several years after recruitment, this non-random attrition may increase the homo-
geneity of the sample with regard to performance-related individual differences variables so that
these variables no longer possess sufficient variance to predict performance (this especially applies
to interactive effects that may require greater statistical power than additive effects to be detected;
Aguinis & Stone-Romero, 1997; Wahlsten, 1990). In the present samples, such attrition was not a
problem as assessment centre performance was measured during selection.

In summary, results from two separate studies reveal a statistically significant and practically
useful interaction between two of the most important psychological variables that predict organ-
isational behaviour better than additive effects alone, with the interaction terms accounting for 1%
incremental variance in Study 1 and 7% in Study 2 (values as low as 1% have utility in large scale
selection scenarios, Schmidt & Hunter, 1998). We have not investigated the causal processes
underlying these factors, which call for further research. We predicted and confirmed the cognitive
ability · neuroticism interaction and then replicated it on a different sample. We suggest that fu-
ture validation studies may also benefit from testing this interaction, especially in stressful set-
tings, where ‘‘stress intolerant’’ individuals may impair organisational performance.
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