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Abstract

Background: Determining the variables influencing students’ academic performance is one of the main preoccupations in medical
colleges. Therefore, this study examined the effect of the Big Five personality traits on medical students’ academic performance,
considering the mediating role of self-efficacy.

Methods: We applied a cross sectional research design using a PLS-SEM approach. A total of 249 medical students participated in
this study. Two valid and reliable questionnaires, including Big Five Inventory (BFI-10) and New General Self Efficacy (GSE) were
used. Data were analyzed using both SPSS 18 and PLS2 software.

Results: The validity and reliability of the questionnaires were confirmed by confirmatory factor analysis. The results revealed that
openness (f= 0.16, p<0.001), conscientiousness (f=0.22, p<0.001), agreeableness (f=0.19, p<0.001), and self-efficacy (=0.24,
p<0.001) had a significant positive and direct effect on academic performance. Neuroticism (f=-0.21, p<0.001) had a significant negative
and direct effect on academic performance. Also, openness (=0.47, p<0.001) and conscientiousness ($=0.33, p<0.001) had a direct
positive effect on self-efficacy. Neuroticism (=-0.15, p<0.001) had a direct negative effect on self-efficacy. Moreover, the results
showed an indirect positive effect of conscientiousness (=0.08, p<0.001) and openness (f=0.11, p<0.001) on academic performance
through self-efficacy. In addition, the results showed that neuroticism (f=-0.03, p<0.001) had an indirect negative effect on academic
performance through self-efficacy.

Conclusion: This study discovered the relationships between personality traits, self-efficacy, and academic performance of medical
students. The results showed that individual differences in personality traits directly and indirectly play an essential role, through self-
efficacy, in contributing to the students’ academic performance.

Keywords: Personality, Self-efficacy, Performance, Medical student

Conflicts of Interest: None declared
Funding: Shiraz University of Medical Sciences (Grant No. 95-12938)

*This work has been published under CC BY-NC-SA 1.0 license.
Copyright© Iran University of Medical Sciences

Cite this article as: Hayat AA, Kohoulat N, Amini M, Faghihi SAA. The predictive role of personality traits on academic performance of medical
students: The mediating role of self-efficacy. Med J Islam Repub Iran. 2020 (11 Jul);34:77. https://doi.org/10.47176/mjiri.34.77

Introduction

One of the most important goals of students at all levels
is to achieve good grades and to have a high level of aca-
demic success that has significant positive outcomes for
both students and the community. Thus, one of the major
preoccupations of educational systems and educational
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psychologists is to identify the factors that influence stu-
dents' academic performance (1-3). Students’ academic
performance is de pendent on a variety of factors not re-
stricted to intelligence, teaching methods, gender, socioec-
onomic status, daily study hours, and study techniques (4-

1What is “already known” in this topic:

In addition to educational variables, students’ ability and
intelligence, personality variables are seen as essential factors in
students’ performance in universities.

— What this article adds:
This study revealed that students with different personality traits

have different performances at the university. In other words,
some personality traits directly and indirectly, through self-
efficacy, can affect students’ academic performance.
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6). Accordingly, in the last decades, great attention has
been paid to personal determinants of academic perfor-
mance (7). Studies have shown that in addition to ability
and intelligence, personality variables also have an im-
portant role in predicting academic performance (8). Re-
searchers believed that among other factors, personality
traits (conceptualized as Big Five trait theory) (7, 9-16) and
self-efficacy beliefs (conceptualized as social cognitive
theory) (17, 18) were significant predictors of academic
performance. For example, the results of a meta-analysis
showed that among the five factors, the strongest predictor
for academic performance is conscientiousness. Other di-
mensions have shown smaller or no relationship with
achievement (9). In other dimensions, occasionally, open-
ness is a positive predictor and extraversion is a negative
predictor of academic achievement (8, 19, 20). However,
many investigations consider conscientiousness as a robust
predictor of achievement (13, 15, 21, 22).

In addition, studies showed that high levels of self-effi-
cacy could directly and indirectly influence motivation and
successful performance (10, 15, 17, 23, 24). This concept
is related to the individual’s beliefs about their competence
to do a specific duty and influences the cognitive and affec-
tive dimensions of the learning process (25). Some schol-
ars believe that students who possess higher self-efficacy
show superior performance and obtain better evaluation
(206).

While the literature review shows that the relationship
between self-efficacy and Big Five traits with performance
is well-established, most studies have only examined the
role of such predictors in the students’ performance inde-
pendently (24). Subsequently, they have led to a poor un-
derstanding of this relationship (15). Previous studies re-
vealed that just focusing on the diversities between person-
ality traits and self-efficacy may obstruct the integration of
the theories that examine these factors (24). The operation
levels of personality traits and self-efficacy are diverse.
Whereas personality traits describe the person’s intrinsic
traits (27), self-efficacy characterizes a person’s behavior
regulated in confrontation to the environment (25). Accord-
ingly, self-efficacy can permit intrinsic personality charac-
ters to be explicit as behavior, proposing a mediating role
for self-efficacy. In this regard, some studies have shown
that the association between personality traits and academic
achievement may be mediated by students’ self-efficacy
(24, 28, 29). For example, Giunta et al (2013) indicated
that the role of conscientiousness in predicting students’
achievement was completely mediated by self-efficacy
(29). In general, in medical education, considering the ef-
fect of personality traits on performance based on Big Five
traits and self-efficacy as a mediator variable is much lower
than other areas. Some researchers believe that there are
conflicting findings regarding the relationship between per-
sonality traits and academic performance in medical con-
text (30). Therefore, this study aimed to determine if self-
efficacy mediates the correlation between these factors and
academic achievement in the context of medical sciences.

Methods
This was a quantitative cross sectional study. Participants
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were medical students at Shiraz University of Medical Sci-
ences. Although for SEM, various rules-of-thumb have
been introduced, a sample larger than 200 is acceptable;
some also suggested 20 samples per variable (31, 32). How-
ever, in this study, to determine the sample size, we fol-
lowed the instructions by Hair, Hult, Ringle, and Sarstedt
(33), which are based on significance level, statistical
power, and the number of independent variables. Since our
model comprised 6 independent variables (openness, con-
scientiousness, extroversion, agreeableness, neuroticism,
and self-efficacy) serving as predictors of the ultimate de-
pendent variable (academic performance), the minimum
sample size of 180 was required to secure a statistical
power of 80% for detecting R2 values of at least 0.10 in any
of the endogenous variables for the significant level of 5%.
Our sample size satisfied both views. Hence, 249 students,
who were selected through convenience sampling, properly
completed and returned the questionnaires. To collect data,
we used 2 valid and reliable questionnaires.

Big five inventory

Big five inventory evaluates Big Five personality dimen-
sions, including extraversion, neuroticism, openness,
agreeableness, and conscientiousness (34). We used the
Rammstedt and Johns’ short version (10-item) personality
traits questionnaire with 5 point Likert scale (strongly dis-
agree to strongly agree) (35). The reliability and validity of
the questionnaire were confirmed in Iran (36). In addition,
we used the confirmatory factor analysis (CFA) to check
the validity and reliability of BFI. First, we used Cronbach's
alpha and composite reliability (CR) to test the internal con-
sistency of Big Five Inventory, and the values were over
the recommended criterion of 0.7 for all constructs (Table
1). Second, we applied the factor loadings and average var-
iance extracted (AVE) to determine convergent validity.
According to the results of confirmatory factor analysis, all
the items yielded a loading higher than 0.7 on their corre-
sponding construct with appropriate AVE, ranging from
0.76 to 0.87. (0.55). Hence, the validity and reliability of
the questionnaire was approved (Table 1).

General Self-efficacy

Another measurement was the New General Self-Effi-
cacy Scale (GSE).

The GSE consists of 8 items developed and validated by
Chen et al (2001) and consists of 8 items designed on Likert
scale (5 point) (37). Some scholars reported positive psy-
chometric evidence for this measure (37). The reliability
and validity of this questionnaire was confirmed in Iran
(38). In addition, to assess the internal consistency reliabil-
ity of the GSE, we used composite reliability (CR) and
Cronbach's alpha, and to determine convergent validity, we
used average variance extracted (AVE) and factor loadings.
According to the findings, Cronbach's alpha and composite
reliability (CR) were greater than 0.7, and internal con-
sistency was confirmed. Also, all the items indicated a load-
ing higher than 0.7 on their corresponding construct with
appropriate AVE (0.55). Hence, the validity and reliability
of the GSE were achieved (Table 1).
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Table 1. CR, Factor loadings, a, and AVE (n=249)
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Variables Items Loadings CR o AVE Convergent Validity

Openness Q5 0.91 0.90 0.80 0.83 Confirmed
Q6 0.90

Conscientiousness Q3 0.92 0.93 0.86 0.87 Confirmed
Q4 0.94

Extraversion Q9 0.99 0.92 0.90 0.86 Confirmed
Q10 0.85

Agreeableness Q7 0.90 0.91 0.81 0.84 Confirmed
Q8 0.93

Neuroticism Ql 0.84 0.86 0.69 0.76 Confirmed
Q2 0.90
Q11 0.72 0.90 0.80 0.55 Confirmed
Q12 0.73

Self-efficacy Q13 0.74
Q14 0.69
Ql6 0.75
Q17 0.79
Q18 0.78
Q19 0.72

Note: CR = composite reliability; AVE = average variance extracted; o = Cronbach’s alpha coefficients.

Academic performance
The students’ academic performance was measured by
their total grade of previous terms.

Statistical analysis

We analyzed the data using SPSS18 (mean, SD, and
Pearson correlation) and Smart-PLS 3.0, with a signifi-
cance level of p<0.05. To analyze the relationship between
the variables, Structural Equation Modeling (SEM) with
Partial Least Squares (PLS) approach was applied. The
popularity of PLS-SEM has been rapidly growing among
scholars and in various disciplines (39). PLS-SEM involves
a 2-stage process (Hair et al, 2014; Sarstedt et al, 2014;
Henseler & Fassott, 2010). The first stage involves evalu-
ating the reliability and validity of the measures in the
measurement models. The measurement model exhibits the
relationships between the indicator/observable variables
and their relevant constructs. In other words, we assessed
the constructs through composite reliability and convergent
and discriminant validity by several criteria. In the second
stage, after checking the reliability and validity of the meas-
urement, the researchers moved on to the assessment of the
structural model to examine whether the hypotheses were
confirmed. The structural model was evaluated by 3 neces-
sary measures: R2; path coefficient, which should be statis-
tically significant (path-analysis of bootstrapping); and Q2
(predictive relevance). (Hair et al, 2017; Hair et al, 2014;
Sarstedt et al, 2014; Sarstedt, Ringle, Hair, 2017). Finally,
to measure the overall model fit for PLS-SEM, we used the
goodness-of-fit (GOF) as an index for validating the PLS
model globally.

Ethical considerations
First, we obtained ethical approval from the Ethics Com-
mittee of Shiraz University of Medical Sciences; then, we

acquired informed consent and asked the students to com-
plete the anonymous questionnaires. We also assured them
that their data would remain confidential and anonymous.

Results

The age range of participants was 18-32 years (mean
20.3, SD 2.4). Also, 163 (65.46%) of participants were fe-
males and 86 (34.53%) were males. The results showed that
openness, conscientiousness, and agreeableness had a sig-
nificant positive correlation with self-efficacy and aca-
demic performance (p<0.001). Moreover, self-efficacy had
a significant positive relationship with academic perfor-
mance (p<0.001). Also, findings showed that neuroticism
had a significant negative correlation with self-efficacy and
academic performance (p<0.001) (Table 2).

The measurement model

According to the results of confirmatory factor analysis,
all the items of construct showed loadings higher than 0.6
with acceptable AVE (AVE > 0.5). Also, CR values were
higher than 0.8 (Table 1).

The findings also showed that all intercorrelation values
between the constructs were lower than the square roots of
average variance extracted (AVE) (Table 3) and discrimi-
nant validity was confirmed. Therefore, the validity and re-
liability of the research constructs were confirmed.

The structural model

The results showed that all predicting variables possessed
a VIF value lower than 0.3, and their tolerance was higher
than 0.2; therefore, there was no multiple collinearity. To
test the causal relationship between personality traits, self-
efficacy, and academic performance, we used the structural
model assessment (Fig. 1).

Table 2. The Pearson correlation between self-efficacy, Big Five Personality Traits, and academic performance

Agreeableness  Conscientiousness Openness Extraversion Neuroticism Academic performance
Self-efficacy 0.43%%* 0.60** 0.66** 0.001 -0.25%* 0.65%*
Academic performance 0.54** 0.62%** 0.56** 0.017 -0.34%* 1
**Significant correlation
http://mjiri.iums.ac.ir
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Table 3. The results of discriminant validity.

Construct Agreeableness Conscientiousness Extraversion Neuroticism Openness Self-efficacy
Agreeableness 0.91
Conscientiousness 0.52 0.93
Extraversion 0.02 -0.04 0.92
Neuroticism -0.09 -0.31 0.03 0.87
Openness 0.47 0.45 0.11 -0.17 0.91
Self-efficacy 0.44 0.62 -0.01 -0.34 0.67 0.74
Openness
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Fig.1. PLS-Path Analysis

Based on the obtained results, openness (B=0.16,
p<0.001), conscientiousness (f=0.22, p<0.001), agreeable-
ness (B = 0.19, p < 0.001), and self-efficacy (p=0.24,
p<0.001) had a significant positive and direct effect on stu-
dents’ performance. Neuroticism (f=-0.21, p<0.001) had a
negative, meaningful, and direct effect on students’ perfor-
mance. In addition, conscientiousness (=0.33, p<0.001)
and openness (f=0.47, p<0.001) had a significant positive
and direct impact on self-efficacy (Table 1). Moreover, the
Sobel test and mediation test indicated the positive and in-
direct effect of openness (p=0.114, p<0.001) and conscien-
tiousness ($=0.081, p<0.001) on students’ performance
through self-efficacy. Also, the results showed that neurot-
icism had a negative indirect effect on academic perfor-
mance through self-efficacy ($=-0.0361, p<0.001) (Fig. 1,
Table 4).

Table 4. Path coefficients for hypothesis testing

Also, 57% of the variance in academic performance was
explained by openness, conscientiousness, agreeableness,
neuroticism, and self-efficacy. Furthermore, the findings
revealed that openness, conscientiousness, and neuroticism
explained 60% of the variance in self-efficacy. The predic-
tive quality of the model was confirmed by obtained Q? that
ranged between 0.269 and 0.546. The obtained GOF was
0.473, which means the proposed model is globally fit.

Discussion

The research indicated the association among personality
traits, self-efficacy, and academic achievement of medical
students. The results showed that individual differences in
personality traits, such as conscientiousness, openness, and
agreeableness, played an essential function in contributing

Hypotheses Path Direct effects Indirect effects Total effects Decision
On academic performance via
H, Conscientiousness 0.225 0.081 0.306 Supported
H, Openness 0.164 0.114 0.279 Supported
H; Extraversion 0.020 -0.072 0.027 Unsupported
Ha Neuroticism -0.21 -0.036 -0.253 Supported
Hs Agreeableness 0.192 0.007 0.199 Supported
On academic performance via
He Self-efficacy 0.240 - 0.240 Supported
On self-efficacy via

H, Conscientiousness 0.339 - 0.339 Supported
Hs Openness 0.479 - 0.479 Supported
Ho Extraversion -0.03 - -0.03 Unsupported
Hio Neuroticism -0.15 - -0.15 Supported
Hy Agreeableness 0.033 - 0.033 Unsupported
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to students’ academic success, in accordance with the liter-
ature (8, 9, 13, 21, 24); also, conscientiousness was the
most powerful predictor of academic achievement. This
finding is in agreement with the results of previous studies
(15, 40). This factor is related to goal-setting and sustained
effort, both of which contribute to academic achievement
(41), time management in learning, and effort regulation
(42). In other words, conscientious persons are defined as
achievement-oriented, industrious learners, and highly re-
sponsible. These specifications make the learners deter-
mined to obtain excellent academic achievement (43).

Our results about openness were in line with previous
studies. The researchers stated that “Openness appears to
reflect the ideal student,” due to its relationship with re-
sourceful, intelligent, and being foresighted. In the Five-
Factor model, openness was positively associated with
learning motivation approach to learning (44) and critical
thinking (42) and was negatively correlated with absentee-
ism (40). Also, the results indicated that agreeableness had
a positive correlation with students’ performance. This re-
sult is in line with that of previous studies (45). These stu-
dents with such characteristics trust others and have a great
sense of cooperation. Therefore, they emphasize communi-
cation and collaboration with other students, which makes
them more cooperative and collaborative in schooling. In
addition, agreeableness helps the students to establish and
maintain a suitable and beneficial relationship with their
classmates and agreement with teacher instructions (45).
Also, some believe that these individuals are good rational
thinkers and can focus on the task at hand, which leads to
better academic performance. In line with some previous
studies (15), the results indicated a negative relationship be-
tween neuroticism and performance. Some researchers be-
lieve that this relationship can be related to anxiety features
of neurotic personalities, and thus lower performance level
(46). Also, the results showed that the self-efficacy of stu-
dents could positively predict academic performance. This
finding is in line with several previous studies (10, 15, 17,
24, 29). In these studies, because of the impact on effort,
persistence, goals, resourcefulness, and use of cognitive
strategies, self-efficacy was the constant predictor of aca-
demic achievement (47-49). For example, Abouserie
(1995) states that weak or strong levels of self-efficacy may
be correlated with involvement with failure or success, and
these relationships can characterize the performance of uni-
versity students (50). Also, Frey and Determan (2004) be-
lieve that students with higher capability show higher
achievement and obtain higher evaluations. These students
have less anxiety and higher self-efficacy (26). In fact, re-
searchers claim that high academic achievement could be
linked with enhancement of confidence in people’s potency
and higher responsibility for successful completion of pro-
jects (51).

Based on the structural equation model (SEM) analyses,
the association between personality traits (conscientious-
ness, openness, and neuroticism) and academic achieve-
ment was mediated by self-efficacy. Caprara et al (2011)
claimed that a person who believes in him/herself transfers
these fundamental dispositions into behavior (24). There-
fore, self-efficacy can be considered as a contributor to the
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regulation and development of behaviors, which are identi-
fied as personality traits (48). Hence, self-efficacy may
guide intrinsic characteristics of conscientiousness and
openness (29) in preparing and performing the task at hand.
An acceptable description for this proposition is that in-
creased motivation, persistence and interest, which are as-
sociated with upper levels of self-efficacy (52), can pro-
duce fundamental characteristics of a person’s conscien-
tiousness and openness (eg, self-discipline and organiza-
tion, ability to progress, intellectual curiosity (27), and abil-
ity to achieve higher levels of learning and performance).
About the mediating role of self-efficacy between neuroti-
cism and academic performance, the suitable explanation is
that the learner who has anxiety and worry may have low
academic self-concepts, which may result in discontinua-
tion of learning.

When interpreting the results of this study, potential lim-
itations must be considered. First, using self-reported ques-
tionnaires such as new general self-efficacy and Big Five
Inventory may cause social desirability and method bias.
To decrease this potential effect, we explained to the re-
spondents that their information would only be used for
study goals. Second, the generalizability of the results was
limited to medical students at Shiraz University of Medical
Sciences. Therefore, the study results should be confirmed
using different samples and various cultural contexts.

Conclusion

The results of this study showed that students’ personal-
ity traits, directly and indirectly, through self-efficacy, can
affect their academic performance. These findings con-
firmed those of previous studies. Therefore, it can be con-
cluded that students who have specific personality traits
such as conscientiousness, openness, and agreeableness
will have better performance in college.

Implications

As highlighted by researchers in recent years, attention to
cognitive abilities for selecting students and predicting their
performance in academic and clinical contexts is not suffi-
cient; therefore, given the above-mentioned point and the
results of the present study, it is suggested that medical
schools use cognitive and noncognitive factors such as per-
sonality traits tests in their assessments. Moreover, consid-
ering the fact that counseling programs are performed in
universities, the results of this study can be used by the
counselors at universities. For example, personality tests
can be used as an instrument for primary interventions to
help the counselors detect those students at risk of academic
failure. This helps the students receive the best counseling
and educational services in their schooling. Moreover, the
findings of this study will help medical school authorities
to focus on the students’ self-efficacy, which is of utmost
importance. The results revealed that self-efficacy could
serve as an effective mechanism in the association of per-
sonality traits and academic achievement. In addition to
early detection of the students who are potentially at risk
and performing interventions in this regard, an increase in
students’ self-efficacy can be a practical measure to change
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and improve the students’ achievements. Personality traits
are usually stable, while self-efficacy can be changed
through appropriate interventions. Thus, there are various
educational approaches that can be used to change self-ef-
ficacy status. First, since students’ self-efficacy is affected
by stressful and competitive contexts, a peaceful and sup-
portive environment created by medical teachers can re-
duce students’ stress. Also, medical teachers can stimulate
positive emotions in students by using interactive tech-
niques in classrooms, giving supportive, appropriate and
positive feedback, and encouraging cooperation instead of
competition.

Moreover, teaching quality can affect students’ domi-
nance and self-efficacy and thus impact students’ achieve-
ment indirectly. Therefore, teaching quality and expression
of emotions can affect students’ learning, which can be an
essential element for increasing students’ self-efficacy.
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