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Abstract

Educational achievement and gender differences: The role of the interaction between 
emotional stability and conscientiousness*

The personality traits emotional stability and conscientiousness as well as the concept 
of gender are known to be predictive of educational achievement. Nevertheless, the 
interaction between these two traits and their relationship with both educational 
achievement and gender heterogeneity therein are far less explored and understood. 
We addressed this issue by using rich data from the British Cohort Study 1970 (BCS70) 
to targeting the relationship between personality as measured in adolescence and 
educational achievement in adulthood. We found that emotional stability was positively 
related to education outcomes for females, while conscientiousness was able to further 
boost their educational achievement. By contrast, these findings also indicated that 
less emotional stability was positively related to education outcomes for conscientious 
males. Our results suggest that an isolated examinations of the relationship between 
either emotional stability or conscientiousness and educational achievement while 
neglecting gender heterogeneity within these relations is likely misleading.
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1 Introduction

Previous economic studies have used personality traits to predict educational out-

comes. Results have typically shown that both emotional stability and conscientious-

ness are predictive of educational achievement. In addition, the literature points to

important gender heterogeneity in education outcomes, which has partly been found

to be related to gender differences in personality traits. However, little is known about

the interaction effect between emotional stability and conscientiousness in the context

of the relationship with educational achievement and any gender differences therein.

It is important to obtain additional insight into these relationships because an iso-

lated examination of one personality trait or the habit of neglecting the heterogeneous

gender effects will likely achieve misleading results that may jeopardise the success of

related (school) interventions.

This article discusses the interaction effect between emotional stability and con-

scientiousness among individuals aged 16 as it applies to educational achievement at

the age of 30. We also explore the relationship between shifted emotional stability

and conscientiousness between the ages of 10 and 16 in relation to education out-

comes in adulthood. Importantly, gender differences were analysed in each of these

relationships. This was accomplished using data from the rich British Cohort Study

1970 (BCS70), which allowed us to trace individual history from birth to adulthood

and included measurements for personality traits1, cognitive ability, socioeconomic

background in childhood, and educational achievement.

Our results confirmed the findings of previous studies. That is, emotional stability

was positively related to education outcomes for females and conscientiousness signifi-

cantly boosted educational success for both females and males. These findings suggest

that emotional stability is less important for males than it is for females. Regard-

1 We assessed personality using the prominent Big-5 personality inventory (Goldberg, 1993; Mc-
Crae & John, 1992), which contains the five following personality traits (OCEAN): Openness
(O), conscientiousness (C), extraversion (E), agreeableness, (A) and neuroticism (N). Here, emo-
tional stability is defined as the reverse of neuroticism. Both terms are used throughout this
article.
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ing the interaction effect between emotional stability and conscientiousness, we found

that conscientiousness was able to mitigate some of the negative effects associated

with lesser emotional stability among females. However, our results also indicate that

less emotional stability is likely to boost educational achievement for conscientious

males. An examination of the personality changes that occur in adolescence indicates

that, for females, an increase in conscientiousness is particularly useful when there is

less emotional stability. For conscientious males, however, we observed that an in-

crease in emotional stability in adolescence was related to a decrease in educational

achievement.

This study’s contribution to the economic literature was twofold. First, we specifi-

cally addressed the interaction effect between emotional stability and conscientiousness

in relation to educational achievement, which has not been studied within the current

literature to our knowledge. Second, we explored gender differences in regard to this

relationship. The resulting insight into this interaction effect and the related gender

differences furthered our understanding of heterogeneity in educational success. As

females and males exhibit different relationships between personality and educational

achievement, our results also provided important input for policymakers. It may be

more useful to implement policies that are specifically tailored for females and males.

These should further consider individual levels of emotional stability and conscientious-

ness in adolescence. For instance, our findings indicate that it may be detrimental to

boost emotional stability for more conscientious males in effort to improve educational

achievement. This emphasises that, in order to understand educational outcomes, the

role of personality and gender must be disentangled. It could thus be argued that

educational policies and/or (school) interventions should not be developed as gender

neutral or targeted at all personality types. Rather, they should take both person-

ality and gender differences into account. However, an experimental study is needed

to support this claim. In the next sections, we discuss the previous economic and

psychological literature. We then introduce the data and present our results. Finally,

we discuss our findings and provide a conclusion.
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2 Literature

2.1 Personality and Educational Achievement

Educational achievement is not only the result of cognitive ability among students, but

is also related to their non-cognitive skills, including their personality traits. Studies

on investments in (early) childhood education have shown the existence of a secondary

dimension next to cognitive ability that is crucial for understanding the development

of educational performance as well as the future success and behaviour of children.

This includes labour market success, risky behaviour, and health (Borghans, Golsteyn,

Heckman, & Humphries, 2011; Campbell et al., 2014; Frijters, Johnston, & Shields,

2014; Heckman, Humphries, & Kautz, 2014; Heckman, Pinto, & Savelyev, 2013;

Lundborg, Nystedt, & Rooth, 2014; Poropat, 2009, 2014; Spengler et al., 2015;

Spengler, Damian, & Roberts, 2018).

The educational and psychological literature yields more information on the exact

aspects of the non-cognitive factors that contribute to childhood educational achieve-

ment. Empirical studies have shown that the ability to plan and organise tasks, self-

discipline, future goal orientation, the self-concept, daily learning routines, coping with

stress, test anxiety, and control expectations are related to school performance (Corker

& Donnellan, 2012; Dignath & Büttner, 2008; Hodis, Meyer, McClure, Weir, &

Walkey, 2011; Johnson & Bloom, 1995; Lee, McInerney, Liem, & Ortiga, 2010;

McClure et al., 2011).

For example, some psychological theories point to varied coping styles (i.e., problem-

solving thoughts and actions). Ursin and Eriksen’s Cognitive Activation Theory of

Stress, for example, contemplates that individuals react with arousal when they are

confronted with a stimulus that is defined as the discrepancy between what the indi-

vidual expects and what actually happens. The extent of stress and the way it affects

student learning behaviours in school depends on individual stimuli and response out-

come expectancies, which are based on previous experiences and learning; these are

expected to differ between students with different personalities, including the elements
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of emotional stability and conscientiousness (Cervone & Pervin, 2014; Connor-Smith

& Flachsbart, 2007).

Low emotional stability (or neuroticism) relates to the degree to which a person

experiences the world as threatening. There are several important facets to this issue,

including anxiety, angriness, hostility, depression, self-consciousness, impulsiveness,

and vulnerability (Hogan & Hogan, 2007; Matthews, Deary, & Whiteman, 2009).

Persons with less emotional stability are more likely to report low self-esteem, worrying,

insecurity, and nervousness (Cervone & Pervin, 2014). They may also have heightened

stress-reactivity and use emotion-focused coping strategies such as procrastination or

avoidance (Campbell-Sills, Cohan, & Stein, 2006; Connor-Smith & Flachsbart, 2007).

These coping strategies may reduce negative emotions and produce relief, which can

be considered short-term gains.

For instance, a student with lower emotional stability is probably more stressed

about living up to their teachers’, parents’, or own expectations and is thus expected

to experience a higher level of arousal with respect to schoolwork and exams. This

leaves the student with an uneasy feeling; they are also likely to engage in distracting

activities to eliminate uncomfortable arousal (i.e., reduced concentration or avoid-

ance). This reaction to stressful situations is based on short-term gain, but is likely

to be outweighed by long-term costs (i.e., lower grades due to less effective school-

work preparation). Thus, a self-fulfilling prophecy is created. Individuals with less

emotional stability may be trapped in destructive patterns regarding expectations,

feelings, and behaviours that are related to ineffective learning strategies and wors-

ened educational outcomes (Wehner, 2018). Indeed, empirical studies have shown

that less emotional stability is negatively related to student grades and participation

(Almlund, Duckworth, Heckman, & Kautz, 2011; Fouarge, Schils, & de Grip, 2013;

Golsteyn & Schils, 2014; Lundberg, 2013; Mendolia & Walker, 2014; Poropat,

2009, 2014; Ryan, Delaney, & Harmon, 2013).

By contrast, conscientious students are more likely to apply problem-focused and

engaged coping strategies (Connor-Smith & Flachsbart, 2007). These students are
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also considered organised, persistent, and ambitious (Cervone & Pervin, 2014). Here,

conscientiousness refers to the degree to which a person is willing to comply with

conventional rules. The most important facets in this context are competence, order,

dutifulness, achievement, striving, self-discipline, and deliberation (Hogan & Hogan,

2007; Matthews et al., 2009). Conscientious students are more likely to establish

and refine an appropriate work organisation and engage in proper time management.

They also have the self-discipline to realise their plans.

For example, a more conscientious student is more likely to complete and organise

their learning materials, have a schedule prepared that splits learning content into

smaller and better-digestible pieces, and stick to their learning schedule. The same

student is thus more likely to have sufficient time to clarify open questions. Con-

scientiousness seems more related to behaviour rather than emotion and contributes

to both effective learning strategies and higher school performance (Almlund et al.,

2011; Golsteyn & Schils, 2014; Lundberg, 2013; MacCann, Lipnevich, Burrus, &

Roberts, 2012; Mendolia & Walker, 2014; Poropat, 2009, 2014; Ryan et al., 2013;

Saklofske, Austin, Mastoras, Beaton, & Osborne, 2012).

While these studies have demonstrated a great deal of knowledge on the relation-

ship between single personality traits and educational achievement, less is known about

the interaction between different personality traits. For example, increased levels of

conscientiousness may mitigate the negative relationship between less emotional sta-

bility and educational outcomes that apply to a higher probability of engagement and

problem-focused coping. To our knowledge, these issues have not yet been systemati-

cally studied. This study therefore approached them accordingly.

2.2 Emotional Stability, Conscientiousness, and Gender

Gender differences are apparent when addressing educational outcomes. Many studies

have reported that gender differences in educational achievement are related to specific

subjects (e.g., math or reading) (Bedard & Cho, 2010; Cornwell, Mustard, & van

Parys, 2013; Ellison & Swanson, 2010; Fryer & Levitt, 2010; Husain & Millimet,
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2009; Lai, 2010). Other studies have reported the existence of gender differences

in test scores in relation to the importance of the test, with boys showing a larger

difference in performance between low and high stakes tests than girls (Attali, Neeman,

& Schlosser, 2011).

Not only are gender differences observable in educational achievement, research

has also indicated important gender differences in emotional stability and conscien-

tiousness (Else-Quest, Hyde, Goldsmith, & van Hulle, 2006; Fischer, Schult, & Hell,

2013; Schmitt, Realo, Voracek, & Allik, 2008). In general, conscientiousness levels

are reported to be higher among females than males, especially for facets of consci-

entiousness that relate to increased organisation and diligence. Furthermore, females

generally show lower levels of emotional stability than males. This includes lower levels

of self-confidence and higher levels of anxiety. The extent of the observed gender differ-

ences change with the age of the observed population. Moreover, some non-cognitive

skills (e.g., self-discipline or self-control) have been found to partially mediate gender

differences in educational achievement (Cornwell et al., 2013; Duckworth & Selig-

man, 2006; Duckworth et al., 2015; Spinath, Eckert, & Steinmayr, 2014; Spinath,

Freudenthaler, & Neubauer, 2010; Steinmayr & Spinath, 2008).

Some studies have examined gender differences in the relationship between emo-

tional stability, conscientiousness, and physical health (Friedman, Kern, & Reynolds,

2010). On one hand, Suls and Bunde (2005) found that less emotional stability may

be considered a risk factor for physical health problems (e.g., cardiovascular disease)

related to anger, anxiety, and depression. On the other hand, Lee, Wadsworth, and Ho-

topf (2006) argued that anxiety may be protective because individuals exhibiting this

condition may be particularly anxious and attentive about their health. This resulted

in attention to the issue of how interaction between emotional stability and conscien-

tiousness is a better predictor for physical health than emotional stability alone. Both

Roberts, Smith, Jackson, and Edmonds (2009) and Turiano, Mroczek, Moynihan, and

Chapman (2013) found that the combination of less emotional stability and more con-

scientiousness was positively related to physical health, particularly for males. This
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is because males exhibiting these behaviours are more likely to seriously consider the

risk factors for physical health and initiate proper actions to prevent problems.

There is also a question as to whether similar gender differences are observed

in the interaction between emotional stability and conscientiousness with respect to

educational achievement. Following the lines of these articles on physical health, one

may alternatively argue that less emotional stability may increase the fear of exam

failure and therefore boost actions to prevent this risk among conscientious people.

This issue is analysed in this paper.

3 Data

This article is based on the BCS70.2 Our analysis relied on a working sample restricted

to cases with available information on cognitive ability among individuals aged 10,

personality among those aged 10 and 16, educational achievement among those aged

30, gender, socioeconomic background, the region in which individuals lived at birth,

and the age of the mother. Only individuals with no missing values were considered

for analysis, thereby resulting in 4,203 observations.

The issue of possible sample selection was addressed by comparing the working

sample with the unrestricted sample, as seen in Table 1. The procedure yielded that

the working sample was selective. On average, people in the working sample were more

emotionally stable and more conscientiousness, had higher cognitive ability, were from

advantaged socioeconomic backgrounds, and had slightly older mothers. We thus likely

estimated lower bound results so that these associations may have been even larger in

the unrestricted sample.3

2 The following BCS70 waves were used: [dataset] Chamberlain, Chamberlain, and University of
London (2013) (birth), [dataset] Butler, Bynner, and University of London, Institute of Educa-
tion, Centre for Longitudinal Studies (2014) (age 10), [dataset] Butler, Bynner, and University
of London, Institute of Education, Centre for Longitudinal Studies (2013) (age 16), [dataset]
University of London, Institute of Education, Centre for Longitudinal Studies (2013) (age 30).

3 A multiple imputation of missing values with regard to the personality trait variables was per-
formed to test the robustness of the results. Personality items were imputed if there were five or
fewer missing values out of the 22 total items. The imputation of missing values resulted in an
increase of the sample size to 4,908 observations. These results were consistent with the main
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Table 1: Descriptive Statistics

Working Sample Unrestricted Sample

Variable Names N Mean SD Min Max N Mean SD Min Max

Highest NVQ Level (Age 30) 4203 2.69 1.38 0.00 5.00 7704 2.56 1.42 0.00 5.00

Low Edu. Qualification (Age 30) 4203 0.17 0.38 0.00 1.00 7704 0.20 0.40 0.00 1.00

Academic Degree (Age 30) 4203 0.37 0.48 0.00 1.00 7704 0.34 0.48 0.00 1.00

Emotional Stability (ES, Age 16) 4203 0.06 0.95 -4.60 0.85 6768 0.00 1.00 -4.60 0.85

Conscientiousness (C, Age 16) 4203 0.06 0.94 -4.76 0.71 6768 -0.00 1.00 -4.76 0.71

Agreeableness (A, Age 16) 4203 0.07 0.90 -7.69 0.52 6768 0.00 1.00 -8.29 0.52

Extraversion (E, Age 16) 4203 0.03 0.96 -5.49 0.98 6768 0.00 1.00 -5.49 0.98

More ES, More C (Age 16) 4203 0.50 0.50 0.00 1.00 6768 0.48 0.50 0.00 1.00

More ES, Less C (Age 16) 4203 0.13 0.34 0.00 1.00 6768 0.13 0.34 0.00 1.00

Less ES, More C (Age 16) 4203 0.17 0.38 0.00 1.00 6768 0.17 0.38 0.00 1.00

Less ES, Less C (Age 16) 4203 0.20 0.40 0.00 1.00 6768 0.22 0.41 0.00 1.00

Male 4203 0.46 0.50 0.00 1.00 10046 0.50 0.50 0.00 1.00

Cognitive Ability (Age 10) 4203 0.15 0.93 -3.51 2.18 8586 -0.00 1.00 -4.10 2.18

Higher SES Parents (Birth) 4203 0.20 0.40 0.00 1.00 10033 0.19 0.39 0.00 1.00

Region (Birth) 4203 5.66 2.71 1.00 10.00 10046 5.69 2.64 1.00 11.00

Age Mother (Birth) 4203 22.64 3.94 14.00 46.00 9989 22.33 3.96 13.00 47.00

Source: BCS70, own calculations. SES refers to the term socioeconomic status.

3.1 Educational Achievement

We focused on educational achievement at the age of 30 because most individuals

achieve their highest educational degree by that time. A total of three dependent

variables were used in the analysis. First, the highest National Vocational Qualifi-

cation (NVQ) at the age of 30 was analysed. The NVQ considers both vocational

and academic qualifications. An NVQ score of 0 indicates that no qualification level

was reached, while an NVQ score of 1 equals a low Ordinary Level (O level) or a

Certificate of Secondary Education (CSE) between grades 2 through 5, an NVQ score

of 2 includes a good O level, two or more AS (Advanced Subsidiary) levels, or one A

results and are available upon request.
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Figure 1: National Vocational Qualification (NVQ) scores by the Age of 30
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Source: BCS70. Own calculations, n = 4203 (females = 2279; males = 1924).

(Advanced) level, an NVQ score of 3 equals more than one A level, an NVQ score of

4 refers to a bachelor’s or master’s degree or Postgraduate Certificate in Education

(PGCE), and an NVQ score of 5 indicates higher degrees (e.g., doctorates) (Dodgeon,

Hancock, Johnson, & Parsons, 2011).

Second, we created the binary variable ‘low educational qualification’ to specifically

account for low educational achievers. The variable was measured 1 if respondents had

only reached an NVQ score of 0 or 1, while it was measured at 0 if respondents had

reached an NVQ score of 2 or higher by the age of 30. Finally, a binary measure

for obtaining an ‘academic degree’ was constructed. The variable was set to 1 if

respondents had reached an NVQ score of 4 or 5, while it was set to 0 if respondents

had reached an NVQ score of 0, 1, 2, or 3 by the age of 30.

Figure 1 provides descriptive information about the distribution of educational

achievements at the age of 30. It reveals that, on average, 17% of the working sample
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respondents had only reached NVQ scores of 0 or 1, while 46% had reached NVQ

scores of 2 or 3, and 37% had reached NVQ scores of 4 or 5 by the age of 30.4 The

percentage of females reaching low educational qualification (NVQ scores of 0-1) was

slightly higher than that for males. However, both genders were equally likely to

obtain academic degrees (NVQ scores of 4-5).

3.2 Personality Traits

We focused on the personality traits of neuroticism and conscientiousness because

they are known to be predictive of educational achievement. Following Matthews et

al. (2009), neuroticism was defined as ‘the degree to which a person experiences the

world as threatening. Lower-order facets are anxiety, anger, hostility, depression, self-

consciousness, impulsiveness, and vulnerability’ (p.25). The dimensions anxiety and

impulsiveness were of particular interest because they are linked to emotion-focused

problem solving, feelings of arousal, and pessimistic expectations. They are measured

by the items ‘irritable’, ‘miserable and tearful’, ‘requests must be met immediately’,

‘sullen or sulky’, ‘changes mood quickly and drastically’, or ‘outburst of temper un-

predictable’ (see Table 2).

Following Matthews et al. (2009), conscientiousness was defined as ‘the degree to

which a person is willing to comply with conventional rules. Low-order facets are

competence, order, dutifulness, achievement, striving, self-discipline, and deliberation’

(p.25). The dimensions ‘self-discipline and deliberation’ were of particular interest

because they are linked to problem-focused coping strategies, finishing tasks, and

reaching one’s own goals. They were measured by the items ‘cannot settle’, ‘inatten-

tive, easily distracted’, ‘fails to finish things’, and ‘difficulty concentrating on task’

(see Table 2).

4 The working sample was compared with data from Eurostat (2017) to check the plausibility of
the results. Eurostat data from 2010 indicate that 22% of those aged 35 to 45 years had reached
less than primary or lower secondary education, while 37% had finished tertiary education.
Differences with regard to low achievers may be explained by the positive selection of respondents
in the working sample.
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Table 2: Personality Traits at the Ages of 10 and 16

Personality Correlation Explained Cronbach’s Items

Trait Age 10-16 Variance Alpha

Emotional Stability

Age 10 52.90% 0.82 R8. Irritable.

Age 16 0.40 55.40% 0.84 R9. Miserable and tearful.

C8. Requests must be met.

C12. Sullen or sulky.

C16. Changes mood quickly.

C17. Temper unpredictable.

Conscientiousness

Age 10 66.08% 0.83 R15. Cannot settle.

Age 16 0.42 63.85% 0.81 C3. Easily distracted.

C13. Fails to finish things.

C19. Difficulty concentrating.

Agreeableness

Age 10 48.04% 0.82 R3. Destroys belongings.

Age 16 0.35 42.32% 0.77 R4. Frequently fights.

R10. Takes others’ belongings.

R14. Often disobedient.

R18. Often tells lies.

R19. Bullies other children.

C11. Interferes with others.

Extraversion

Age 10 37.13% 0.56 R5. Not much liked by others.

Age 16 0.34 36.28% 0.57 R6. Often worried.

R7. Rather solitary.

R16. Afraid of new things.

R17. Fussy or over-particular.

Source: BCS70, own calculations based on working sample n = 4203.

Note: Items are stated in original terms, but were reversely used in the analysis.

The BCS70 does not directly provide information about the personality traits of

emotional stability, conscientiousness, agreeableness, or extraversion. In order to assess

the personality of the individuals in the analysis, this study followed Prevoo and

ter Weel (2015), who used BCS70 mother-rated behavioural items at the age of 16

and extracted emotional stability, conscientiousness, extraversion, and agreeableness

from an initial set of 38 behavioural items. A principle component factor analysis
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Figure 2: Personality Traits at the Age of 16
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was calculated using the proposed 22 standardised items to test the validity of the

personality trait structure. The first four factors had eigenvalues larger than one

and most items loaded highly on their respective factors. Each trait was assessed by

extracting the first principle component from the set of items belonging to it. An

overview of the reliability measures that correspond to the four personality traits is

provided in Table 2. The results were comparable to those reported by Prevoo and

ter Weel (2015).

This analysis used personality traits in three ways. First, they were used as contin-

uous variables. Figure 2 presents the distribution of the personality traits according

to gender at the age of 16. The graph shows that females scored higher in conscien-

tiousness, but scored lower in emotional stability at the age of 16 when compared to

males; this is well-established in the literature (Schmitt et al., 2008). By contrast,
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we did not find gender differences in emotional stability at the age of 105. Table 2

shows a rank-order stability of around 0.40 for emotional stability and conscientious-

ness, which is lower than those reported by Robins, Fraley, Roberts, and Trzesniewski

(2001). This may be due to the immense psychological, physical, and environmental

changes individuals experience during puberty.

Second, four personality types were created to capture differences in emotional

stability and conscientiousness at the age of 16. Thereby, the distribution of the stan-

dardised variables emotional stability and conscientiousness were split at the mean

(i.e., at zero). In addition, four above- and below-mean combinations of emotional

stability and conscientiousness were constructed, as follows: (1) More emotionally sta-

ble and more conscientious, (2) more emotionally stable and less conscientious, (3) less

emotionally stable and more conscientious, and (4) less emotionally stable and less con-

scientious. The procedure yielded that females and males represented the same share

in the groups of (1) more emotional stability, more conscientiousness (both 50%) and

(4) less emotional stability, less conscientiousness (both 20%). However, some known

gender differences were observed in the other two groups. That is, relatively more

females were in group (3) less emotionally stable, but there were more conscientious

individuals (21% females versus only 13% males), while relatively more males were in

group (2) more emotionally stable, but there were less conscientious individuals (only

9% females versus 17% males).

Finally, we examined changes in personality trait types between the ages of 10

and 16. We thus used the four emotional stability and conscientiousness combinations

described above and also based them on personality traits measured at age 10. Figure

3 presents the personality type change pattern. It shows that many individuals under-

went personality characteristic changes between the ages of 10 and 16; this is in line

with the current literature (Robins et al., 2001). The extent of change depended on

which personality types we examined. Here, we found some interesting gender differ-

5 The distribution of personality traits at the age of 10 is available upon request or in Wehner
(2018), p. 49.
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Figure 3: Personality Trait Changes between Ages 10 and 16
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(2) More ES, Less C (Age 10)
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(1) More ES, More C (Age 10)

(2) More ES, Less C (Age 10)

(3) Less ES, More C (Age 10)

(4) Less ES, Less C (Age 10)

(4) Less Emotional Stability, Less Conscientiousness (Age 16)
(3) Less Emotional Stability, More Conscientiousness (Age 16)
(2) More Emotional Stability, Less Conscientiousness (Age 16)
(1) More Emotional Stability, More Conscientiousness (Age 16)

Source: BCS70. Own calculations, n = 4203 (females = 2279; males = 1924).

ences. When looking at group (4) with less emotionally stable and less conscientious

individuals, we observed that about 40% of both males and females remained in this

group at the age of 16, while about 30% of each gender developed both traits, and some

individuals changed in one trait. The figure depicts that females in this group were

more likely to improve in conscientiousness, while males were more likely to improve

in emotional stability.

This gender difference was also observed for group (3) with less emotionally stability

and more conscientiousness at the age of 10. Males were more likely to improve in

emotional stability between the ages of 10 and 16 than females. Females were more

likely to remain in this group. For those who exhibited the opposite combination

at age 10 (i.e., group (2) more emotional stability and less conscientiousness), we

observed that about 40% of both males and females increased in conscientiousness.

In both groups (2) and (1), we observed that females were more likely to decrease in
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emotional stability compared to males. In short, we primarily observed improvements

in emotional stability for males, but less for females. Both seemed to improve in

conscientiousness, but this was a bit more common among females.

3.3 Additional Controls

In addition to the measures discussed above, controls were included for the mother’s

age, mother’s age squared, parental socioeconomic status, region of living at birth,

and cognitive ability. Parental socioeconomic status was a binary variable (a value

of 1 or 0). It was coded as 1 if the highest parental occupational status was non-

manual, managerial, technical, or professional, but was coded as 0 if the child had a

non-working single parent, parents who were unskilled or partly-skilled, or when the

highest occupational status of the parents involved manual work. All variables are

presented in Table 1.

Table 3: Cognitive Ability Measures at the Age of 10

Educational Test Components

British Abilities Scale (BAS) Self-completion; Non-verbal: Recall of digits

(34 items), matrices (28 items); Verbal: Word

definitions (37 items), word similarities (42

items).

Shortened Edinburgh Reading Test (ERT) Self-completion (64 items).

Friendly Maths Test (FMT) 72 multiple choice questions.

Pictorial Language Comprehension Test (PLCT) Vocabulary items, sequencing items, sentence

comprehension items (100 items).

Diagnostic Test Reading (108 items) and spelling test (50

items).

Source: BCS70, SN3723: [dataset] Butler et al. (2014).

Following Prevoo and ter Weel (2015), cognitive ability was measured by using

test scores at the age of 10 because it can be considered rank-order stable at that
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time (Lebel & Beaulieu, 2011). Table 3 provides all test scores available at the age

of 10. Results were analysed based on the Shortened Edinburgh Reading Test (ERT),

the Friendly Maths Test (FMT), the Pictorial Language Comprehension Test (PLCT),

and the diagnostic spelling test. This is because these tests contain the lowest numbers

of missing values and measure a broad range of skills. The measure of cognitive ability

was assessed according to a calculation of the share of correct answers per test. A

standardised score (i.e., a mean of 0 and standard deviation of 1) was thus achieved

out of these four shares per person.

4 Results

First, we present our results about the relationship between emotional stability, con-

scientiousness, and educational achievement. Second, we show the interaction effects

between emotional stability and conscientiousness regarding education outcomes. We

finalise the section by looking at personality trait changes in relation to educational

success. We investigate gender differences in all subsections.

This analysis used ordinary least square (OLS) regression models for the continuous

dependent variable ‘NVQ’ and linear probability regression methods for the binary de-

pendent variables of reaching low educational qualification and obtaining an academic

degree. In all regressions, controls were included for the respondent’s other personality

traits of agreeableness and extraversion at the age of 16, cognitive ability as measured

at the age of 10, parental socioeconomic background and region of living at birth,

mother’s age, and mother’s age squared. Robust standard errors were calculated to

account for the possible problem of heteroscedasticity.
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4.1 Personality and Educational Achievement

Table 4: Correlation between Personality and Educational Qualifications

Personality Trait Female Male

NVQ Low Edu Academic NVQ Low Edu Academic

(0-5) (1=0,1) (1=4,5) (0-5) (1=0,1) (1=4,5)

Emotional Stability

Age 16 .17 -.12 .14 .06 n.s. .07

Conscientiousness

Age 16 .24 -.15 .21 .23 -.12 .21

Source: BCS70, own calculations based on working sample n = 4203 (females = 2279; males = 1924).

Note: The reported Spearman correlation coefficients were significant at the 5% level or higher; n.s.

= not significant. NVQ = National Vocational Qualification (Scale 0-5), Low Edu = Low Educational

Qualification (Binary: 1=0,1), Academic = Academic Degree (Binary: 1=4,5) at the age of 30.

Table 4 provides an initial idea about the correlation between emotional stability

as well as conscientiousness in adolescence and educational achievement in adulthood.

It indicates that emotional stability was more positively correlated with educational

achievement for females than for males. This was particularly observed when look-

ing at only reaching low educational qualification. Conscientiousness was positively

correlated with educational outcomes at nearly equal rates for both genders.

Table 5 shows that emotional stability in adolescence was significantly and posi-

tively related to educational achievement in adulthood among females. Females who

scored 1 standard deviation higher in emotional stability at the age of 16 reached

a 0.09 higher NVQ level, had an almost two percentage-point lower probability of

reaching low educational qualification and a two percentage-point higher probability

of holding an academic degree at the age of 30. However, the emotional stability male

interaction terms indicated that emotional stability was significantly less related to

NVQ level and low educational qualification for males when compared to females. For

males, emotional stability only seemed to play a role in obtaining an academic degree.
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Table 5: Emotional Stability, Conscientiousness and Educational Qualification

Education Level (Age 30) ... NVQ Low Edu Academic

(Scale: 0-5) (Binary: 1=0,1) (Binary: 1=4,5)

Emotional Stability (Age 16) 0.086** -0.019* 0.020*

(0.013) (0.088) (0.070)

Conscientiousness (Age 16) 0.151*** -0.024** 0.049***

(0.000) (0.030) (0.000)

Emotional Stability × Male (Age 16) -0.134*** 0.036** -0.024

(0.008) (0.021) (0.168)

Conscientiousness × Male (Age 16) -0.011 0.007 -0.008

(0.799) (0.646) (0.608)

Male 0.133*** -0.038*** 0.021

(0.000) (0.000) (0.124)

Cognitive Ability (Age 10) 0.488*** -0.103*** 0.136***

(0.000) (0.000) (0.000)

Higher SES Parents (Birth) 0.341*** -0.048*** 0.142***

(0.000) (0.000) (0.000)

N 4203 4203 4203

R2 0.247 0.124 0.183

Source: British Cohort Study (BCS70), own calculations.

Note: p-values in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01. OLS (NVQ) and linear probabil-

ity (Low Edu, Academic) regression methods using robust standard errors. The regressions included

controls for mother’s age, mother’s age squared, region of living at birth, and the personality traits

of agreeableness and extraversion as measured at the age of 16.

For all females and individuals who had obtained academic degrees (regardless of

gender), these results were in line with both the theoretical considerations and previous

findings. School life is full of challenging situations and different stakes. In this context,

less emotional stability is likely to be related to higher arousal, procrastination, and

even avoidance. This likely forms an important channel for negative school experiences

and earlier school dropout (De Paola & Scoppa, 2015; Johnson & Bloom, 1995).

However, an alternative mechanism seemed to play a role for low-achieving males.
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This issue is further discussed in the next subsection.

By contrast, conscientiousness in adolescence was positively associated with edu-

cational achievement in adulthood for both genders. Students who scored 1 standard

deviation higher in conscientiousness at the age of 16 reached a 0.15 higher NVQ level,

had a 2.4 percentage-point lower probability of reaching low educational qualification,

and an almost 5 percentage-point higher probability of holding an academic degree at

the age of 30. These findings were in line with the literature (e.g. Almlund et al., 2011;

Egan, Daly, Delaney, Boyce, & Wood, 2017; Prevoo & ter Weel, 2015; Roberts,

Walton, & Bogg, 2005) already showing that conscientiousness is a key to success in

many domains of life, including education.

Finally, our results revealed that cognitive ability and parental socioeconomic sta-

tus were positively related to educational achievement. This is a well-established result

and therefore not discussed here in detail.

4.2 Interaction Effect between Emotional Stability and Con-

scientiousness

We will discuss the interaction effect between emotional stability and conscientious-

ness with respect to educational achievement using multivariate regression methods.

However, we first present the correlation coefficients between the personality trait com-

binations at the age of 16 – (1) more emotional stability, more conscientiousness, (2)

more emotional stability, less conscientiousness, (3) less emotional stability, more con-

scientiousness, and (4) less emotional stability, less conscientiousness – and education

outcomes at the age of 30.
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Table 6: Personality Types and Mean Educational Qualification

Personality Type All Female Male

NVQ Low Acad NVQ Low Acad NVQ Low Acad

More Emotional Stability, 2.92 0.14 0.45 2.93 0.14 0.45 2.91 0.14 0.45

More Conscientiousness

More Emotional Stability, 2.35 0.22 0.26 2.32 0.23 0.25 2.37 0.21 0.26

Less Conscientiousness

Less Emotional Stability, 2.76 0.16 0.40 2.62 0.18 0.37 3.02 0.11 0.45

More Conscientiousness

Less Emotional Stability, 2.25 0.25 0.23 2.16 0.28 0.22 2.35 0.20 0.25

Less Conscientiousness

All 2.69 0.17 0.37 2.65 0.18 0.37 2.72 0.16 0.38

Source: BCS70, own calculations based on working sample n = 4203.

Note: NVQ = National Vocational Qualification (Scale 0-5). Low = Low Educational Qualification

(binary variable (1: 0-1; 0: 2-5)). Acad = Academic Degree (binary variable (1: 4-5; 0: 0-3)).

Table 6 presents the mean educational achievement by the four personality trait

combinations. It illustrates that, on average, less emotionally stable and less conscien-

tious females had the lowest educational achievement, while more emotionally stable

and more conscientious females and males belonged to the group with the highest ed-

ucational outcomes in adulthood. Interestingly, the educational achievement levels of

less emotionally stable and more conscientious males slightly exceeded the outcomes

for both more emotionally stable and more conscientious males regarding both NVQ

and risk of low educational qualification. This again indicates that less emotional sta-

bility does not seem to be a penalty, but may actually be an advantage for males with

more conscientiousness. To the contrary, we observed that less emotionally stable but

more conscientious females had a lower probability of obtaining academic degrees and

a higher probability of only reaching low educational qualifications when compared to

both emotionally stable and conscientious females.
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Table 7: Interaction Effect between Emotional Stability and Conscientiousness

Education Level (Age 30) ... NVQ Low Edu Academic

(Scale: 0-5) (Binary: 1=0,1) (Binary: 1=4,5)

Emotional Stability (Age 16) 0.097*** -0.021** 0.023*

(0.003) (0.046) (0.030)

Conscientiousness (Age 16) 0.196*** -0.034*** 0.063***

(0.000) (0.007) (0.000)

Emotional Stability × Male (Age 16) -0.134*** 0.040*** -0.019

(0.004) (0.004) (0.235)

Conscientiousness × Male (Age 16) -0.045 0.016 -0.017

(0.322) (0.304) (0.279)

Emotional Stability × 0.056*** -0.013** 0.017***

Conscientiousness (Age 16) (0.003) (0.046) (0.004)

Emotional Stability × -0.044 0.020** -0.007

Conscientiousness × Male (Age 16) (0.137) (0.047) (0.425)

Male 0.160*** -0.048*** 0.027*

(0.000) (0.000) (0.067)

N 4203 4203 4203

R2 0.247 0.124 0.183

Source: British Cohort Study (BCS70), own calculations.

Note: p-values in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01. OLS (NVQ) and linear probabil-

ity (Low Edu, Academic) regression methods used robust standard errors. The regressions included

controls for mother’s age, mother’s age squared, region of living, and parental socioeconomic back-

ground at birth, the personality traits of agreeableness and extraversion as measured at the age of

16, and cognitive ability as measured at the age of 10.

Table 7 shows a significant interaction effect between the continuous variables of

emotional stability and conscientiousness on educational achievement among females.

This means that the positive association between emotional stability and educational

achievement was stronger with increasing conscientiousness. Alternatively, conscien-

tiousness was able to compensate for low emotional stability. For males, the interaction

effect between emotional stability and conscientiousness was only significant for ob-
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taining an academic degree.

Table 8: Personality Types and Educational Qualification

Education Level (Age 30) ... NVQ Low Edu Academic

(Scale: 0-5) (Binary: 1=0,1) (Binary: 1=4,5)

More Emotional Stability, -0.357*** 0.044 -0.133***

Less Conscientiousness (Age 16) (0.000) (0.143) (0.000)

Less Emotional Stability, -0.184*** 0.022 -0.046*

More Conscientiousness (Age 16) (0.009) (0.261) (0.071)

Less Emotional Stability, -0.405*** 0.085*** -0.130***

Less Conscientiousness (Age 16) (0.000) (0.001) (0.000)

More Emotional Stability, 0.120 -0.030 0.043

Less Conscientiousness × Male (Age 16) (0.329) (0.436) (0.305)

Less Emotional Stability, 0.310*** -0.053* 0.060

More Conscientiousness × Male (Age 16) (0.005) (0.075) (0.159)

Less Emotional Stability, 0.184 -0.093** 0.036

Less Conscientiousness × Male (Age 16) (0.113) (0.011) (0.368)

Male 0.032 -0.006 0.001

(0.569) (0.684) (0.969)

N 4203 4203 4203

R2 0.247 0.124 0.185

Source: British Cohort Study (BCS70), own calculations.

Note: p-values in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01. OLS (NVQ) and linear probabil-

ity (Low Edu, Academic) regression methods used robust standard errors. The regressions included

controls for mother’s age, mother’s age squared, region of living and parental socioeconomic back-

ground at birth, the personality traits of agreeableness and extraversion as measured at the age of

16, and cognitive ability as measured at the age of 10.

In Table 8, the interaction effect between emotional stability and conscientiousness

is further explored by looking at the four personality types combining less versus

more emotional stability and less versus more conscientiousness. The reference group

includes more emotionally stable and more conscientious individuals.

For females, the results suggest that all combinations involving less emotional sta-
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bility or less conscientiousness yield lower NVQ levels and a lower probability of obtain-

ing an academic degree when compared to the reference group. This is particularly

likely to hold if females are less conscientious. For instance, more emotionally sta-

ble and less conscientious females scored 0.36 lower in the NVQ level and had a 13

percentage-point lower probability of obtaining an academic degree by the age of 30.

When less emotional stability was combined with less conscientiousness, even the prob-

ability of only reaching low educational qualification at the age of 30 was 9 percentage

points higher than for the reference group. By contrast, less emotionally stable and

less conscientious males had a 9 percentage-point lower risk of having low educational

qualifications when compared to females with the same personality type.

Interestingly, except for obtaining an academic degree (where we found no signif-

icant gender differences), less emotionally stable but more conscientious males had

significantly higher education outcomes when compared to females with the same per-

sonality characteristics. Their education outcomes were also slightly better than for

males in the reference group (i.e., more emotionally stable and more conscientious

males). This suggests that less emotional stability may even be beneficial for males

when combined with more conscientiousness. Linking this result to the previously dis-

cussed findings about the relationship between emotional stability, conscientiousness,

and physical health as cited by Friedman et al. (2010), Roberts et al. (2009), Suls and

Bunde (2005), and Turiano et al. (2013), one could argue that less emotional stability

seems to be a protective factor for conscientious males. This is because those individ-

uals may be particularly anxious and attentive about their educational achievements,

are more likely to take the risk factors for educational failure seriously, and tend to

initiate proper action to prevent low educational achievement.

4.3 Personality Change and Educational Achievement

Table 9 provides the results on the relationship between a change in the emotional

stability-conscientiousness combination between the ages of 10 and 16 and educational

outcomes at the age of 30. We only highlighted the changes that were considered most
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important with respect to educational outcomes as based on earlier results.

Model A shows the results for those in the group of less emotional stability and

less conscientiousness at the age of 10. For both genders, findings show that a simul-

taneous improvement in both emotional stability and conscientiousness is associated

with higher educational achievement when compared to those who do not improve in

these personality traits. An improvement in emotional stability was related to a lower

probability of reaching low educational qualification for both genders by itself, while

an increase in conscientiousness was related to a higher probability of obtaining an

academic degree.

Models B and C (i.e., for groups with less of one personality trait and more of the

other at age 10) did not reveal many significant coefficients related to the boost in the

lower personality trait and educational achievement. The only exceptions were males

who were low in emotional stability but high in conscientiousness at age 10 and who

improved in emotional stability between the ages of 10 and 16. Our results suggest

that these males are likely to experience a decline in their NVQ when compared to

females with the same personality change, but also in comparison to less emotional

stable but more conscientious males.

Finally, Model D shows the results for more emotionally stable and more consci-

entious individuals at the age of 10. It illustrates that a decrease in both personality

traits between the ages of 10 and 16 was negatively related to educational achievement

at the age of 30. In line with our previous results, we again observed that a decline

in emotional stability in adolescence was associated with a higher NVQ at age 30 for

conscientious males.
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Table 9: Personality Trait Change and Educational Qualification

Education Level (Age 30) ... NVQ Low Edu Academic

(Scale: 0-5) (Binary: 1=0,1) (Binary: 1=4,5)

Model A: Less Emotional Stability (ES), Less Conscientiousness (C) at Age 10

Change to More ES, More C (Age 16) 0.509*** -0.112** 0.140***

(0.001) (0.032) (0.004)

Change to More ES, Less C (Age 16) 0.314 -0.127* 0.037

(0.109) (0.068) (0.573)

Change to Less ES, More C (Age 16) 0.199 -0.033 0.090**

(0.216) (0.563) (0.048)

Change to More ES, More C (Age 16) -0.184 0.071 -0.036

× Male (0.367) (0.292) (0.594)

Change to More ES, Less C (Age 16) -0.349 0.114 -0.028

× Male (0.175) (0.190) (0.742)

Change to Less ES, More C (Age 16) 0.263 -0.062 -0.026

× Male (0.264) (0.419) (0.748)

Male 0.354*** -0.131*** 0.066*

(0.008) (0.006) (0.098)

R2 0.222 0.113 0.176

N 891

Model B: Less Emotional Stability (ES), More Conscientiousness (C) at Age 10

Change to More ES, More C (Age 16) 0.154 -0.002 0.041

(0.285) (0.965) (0.461)

Change to More ES, More C (Age 16) -0.427* 0.058 -0.125

× Male (0.068) (0.335) (0.154)

Male 0.316* -0.033 0.080

(0.068) (0.446) (0.236)

R2 0.223 0.115 0.178

N 683

Continued on next page ...
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... Table 9 continued

Education Level (Age 30) ... NVQ Low Edu Academic

(Scale: 0-5) (Binary: 1=0,1) (Binary: 1=4,5)

Model C: More Emotional Stability (ES), Less Conscientiousness (C) at Age 10

Change to More ES, More C (Age 16) 0.282 -0.032 0.095

(0.183) (0.632) (0.205)

Change to More ES, More C (Age 16) 0.069 -0.023 0.048

× Male (0.790) (0.775) (0.601)

Male -0.019 -0.031 -0.060

(0.924) (0.642) (0.375)

R2 0.215 0.149 0.163

N 593

Model D: More Emotional Stability (ES), More Conscientiousness (C) at Age 10

Change to More ES, Less C (Age 16) -0.559*** 0.089* -0.211***

(0.000) (0.053) (0.000)

Change to Less ES, More C (Age 16) -0.119 0.006 -0.029

(0.198) (0.809) (0.393)

Change to Less ES, Less C (Age 16) -0.279** 0.054 -0.111***

(0.016) (0.153) (0.009)

Change to More ES, Less C (Age 16) 0.402** -0.073 0.137**

× Male (0.038) (0.230) (0.031)

Change to Less ES, More C (Age 16) 0.334** -0.045 0.077

× Male (0.035) (0.252) (0.234)

Change to Less ES, Less C (Age 16) 0.122 -0.082 0.019

× Male (0.504) (0.138) (0.771)

Male 0.010 0.004 0.004

(0.876) (0.791) (0.870)

R2 0.245 0.135 0.173

N 2036

Source: British Cohort Study (BCS70), own calculations.

Note: p-values in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01. OLS (NVQ) and linear probabil-

ity (Low Edu, Academic) regression methods used robust standard errors. The regressions included

controls for mother’s age, mother’s age squared, region of living and parental socioeconomic back-

ground at birth, and cognitive ability as measured at the age of 10.
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5 Discussion and Conclusion

Both economic and psychological studies have shown that differences in education

outcomes are related to gender and personality traits such as emotional stability and

conscientiousness. Findings indicate that the observed gender differences in educa-

tional outcomes largely depend on the specific circumstances under analysis, including

the subject tested, importance of the test, and age at which the tests are taken. It

is further shown that less emotional stability is predominantly negatively related to

educational outcomes, while conscientiousness is almost seen as a guarantor of desir-

able results. However, less is known about the interaction effect between emotional

stability and conscientiousness in relation to educational achievement and the gen-

der differences therein. This study directly addressed this knowledge gap. Improved

insight into these relationships could enhance our knowledge of gender differences as

they relate to educational outcomes. This information can also be used to develop

tailored (school) interventions that consider personality and gender differences when

providing support to low educational achievers.

First, our results were mainly consistent with those in the established education

literature. Interestingly, our analysis showed that the bivariate relationship between

emotional stability and educational outcomes was stronger for females than for males.

For males, this relationship was only observed in relation to obtaining an academic

degree; it seemed less valid in preventing low educational qualification. In other words,

some degree of emotional instability may help males move into the middle group

instead of the bottom group of the educational achievement distribution scale. By

contrast, we found no gender differences in the observed bivariate positive association

between conscientiousness and educational outcomes.

Second, our results revealed a significant interaction effect between the continu-

ous variables of emotional stability and conscientiousness on educational achievement

among females. That is, the positive association between emotional stability and

educational achievement was stronger with increased conscientiousness. This is likely

related to a lower tendency to procrastinate, improved problem-solving skills and more
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self-discipline in challenging situations (De Paola & Scoppa, 2015; Johnson & Bloom,

1995). For males, the interaction effect of conscientiousness was only observed at the

upper end of the ability distribution.

We also analysed the interaction effect between emotional stability and conscien-

tiousness by constructing four different personality types at the age of 16, as follows:

(1) More emotional stability, more conscientiousness, (2) more emotional stability,

less conscientiousness, (3) less emotional stability, more conscientiousness, and (4) less

emotional stability, less conscientiousness. Our findings suggest that females with less

conscientiousness at age 16 in combination with less emotional stability have the lowest

educational outcomes at the age of 30. The highest educational achievement at the age

of 30 was observed for emotionally stable females who reported more conscientiousness

at the age of 16, which again points to an important interaction effect between emo-

tional stability and conscientiousness among these individuals. For males, we found

that less emotional stability may even be beneficial for educational achievement when

combined with more conscientiousness.

Finally, we analysed personality changes between the ages of 10 and 16 and their

relationship to educational achievement. Here, we found increased emotional stability

among males, but less such among females. Both males and females were likely to

increase in conscientiousness (this was slightly more common among females). More-

over, we generally observed that an increase of one or both personality traits was

related to an increase in educational achievement among less emotionally stable and

less conscientious individuals. Those that reported more of both traits at age 10 were

best kept in this group at age 16. This is because any reduction of one or both traits

was negatively related to educational outcomes at the age of 30 for both males and

females. The only exceptions were more emotionally stable and more conscientious

males, who were likely to experience increased educational achievement after decreas-

ing in emotional stability between the ages of 10 and 16. Conversely, our results also

indicated that an increase in emotional stability during this life phase was related to

decreased educational achievement among initially less emotionally stable and more
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conscientious males.

Our study yielded three important insights for educational research and related

policies. First, our findings reemphasised the important role of conscientiousness for

the educational achievements of both females and males. Our results also indicated an

underestimated importance of improving skills related to conscientiousness if analysed

in isolation. This is due to a neglection of the benefits that accrue through positive in-

teractions with emotional stability in the higher educational achievement distributions

for males and, in general, for females.

Second, our analysis revealed heterogeneity in the relationship between emotional

stability and educational achievement according to gender and the ability distribu-

tion. On the one hand, our findings suggested that increased emotional stability was

likely beneficial in terms of educational outcomes among females. This was especially

interesting given the fact that, on average, females reported lower levels of emotional

stability when compared to males at the age of 16. The mechanism behind this find-

ing may be that females are more likely to respond to low emotional stability with

avoidance or procrastination behaviours in school. On the other hand, interventions

aimed at improving emotional stability should not target more conscientious males

at the lower end of the ability distribution. It seems that more emotionally stable

and more conscientious males have a higher risk of (early) school dropout than less

emotionally and more conscientious males. An explanatory approach for this finding

may be found based on how less emotionally stable males tend to work harder and

prepare more carefully in challenging school situations because they are more likely to

fear negative results or exam failures. This is in line with current health literature and

is especially relevant for interventions (e.g., those for (early) school dropout, where

males are strongly overrepresented).

Third, females and males showed different relationships between personality and

educational achievement. Thus, tailored gender-based interventions should consider

individual levels of emotional stability and conscientiousness in adolescence. This may

boost educational outcomes better than gender and personality interventions that are



32

more neutral. However, an experimental study is needed to support this claim.

Regardless, results indicate that adolescence is an age of opportunity. Findings

from neuroscience studies demonstrate that this life phase is also important in terms

of brain plasticity. This is especially true for elements related to cognitive develop-

ment such as planning and reasoning, thereby suggesting that school interventions may

raise educational achievements in both adolescence and adulthood (Reyna, Chapman,

Dougherty, & Confrey, 2012; Steinberg, 2014). School interventions also guarantee

high and long-term coverage in addition to lower costs because they enable the joint

use of different public services (see e.g. Carta, Di Fiandra, Rampazzo, Contu, & Preti,

2015). Future research can build on our findings. Future related studies should conduct

random controlled trails to develop effective and efficiently tailored school programs.

It is also important to remember that the practice of transferring research-oriented

studies into school settings is not always unproblematic. For instance, teachers may

not understand all interventional features and different school environments may not

necessarily fit the study design (Borghans, Schils, & de Wolf, 2016). Careful interdis-

ciplinary guidance is thus essential during development processes, empirical analyses,

and the implementation of school programs.
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