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Abstract

The purpose of this research was to investigate the relationship between
conscientiousness and math academic achievement with the mediation of
emotional intelligence and the moderating role of autonomy. The current
research was correlational. The statistical population of this research was all
the female students of the first secondary level in the 14th district of Tehran in
the academic year of 2001-2001 (N = 8858). A voluntary sampling method
was used. All of them completed Neo's five-factor personality questionnaire
(Costa & McCare, 1985), Schering's emotional intelligence (1996),
Psychological Need Satisfaction Scale (La Guardia et al., 2000), and Pham and
Taylor's (1994) academic achievement questionnaire. Hypotheses were tested
with a path analysis model and conditional process analysis. The findings
showed that conscientiousness had a direct structural effect on emotional
intelligence and academic achievement in mathematics. Emotional intelligence
had a direct structural effect on math academic achievement. Emotional
intelligence played a mediating role in the relationship between
conscientiousness and math achievement. The moderating role of autonomy in
the relationship between conscientiousness and math achievement was
confirmed. The highest relationship between conscientiousness and academic
achievement was at low levels of autonomy. As autonomy increased, the
relationship between conscientiousness and mathematical achievement
became weaker. As a result, the antecedents of mathematical progress have
complex structural relationships. Emational intelligence and autonomy along
with conscientiousness played an effective role in math progress. The practical
implications of the findings were discussed.
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Introduction

Several factors influence learning in mathematics and, in general, the
success of students, one of which is personality traits (Roudini, 2022).
The Five-Factor Model of personality by McCrae and Costa divides
individuals into five dimensions: neuroticism, extraversion,
conscientiousness, agreeableness, and openness (Soto & Jackson,
2013). Conscientious individuals are efficient, organized, responsible,
and exhibit a high degree of order and precision in their affairs,
adhering to their ethical commitments (Booth-kewley & Vickers,
1994). These individuals are responsible and goal-oriented,
demonstrating perseverance in their tasks. Among the five personality
traits, only conscientiousness is significantly related to academic
achievement (Conrad & Patry, 2012).

Another influential factor in academic achievement is emotional
intelligence. Emotional intelligence helps individuals protect
themselves from the adverse effects of stress, manage their stress
better, and resolve conflicts (Serrat, 2017). In an educational context,
these traits are crucial for overcoming academic obstacles. It seems
that conscientious individuals with high emotional intelligence are
likely to achieve higher academic success compared to those who are
conscientious but possess lower emotional intelligence.

One of the other variables affecting academic achievement is the
need for autonomy. Deci and Ryan (2004) believe that three
psychological needs—autonomy, competence, and relatedness—are
basic needs of humans. When individuals feel autonomous, they
perceive their behavior as stemming from an understanding of internal
causality, will, and choice (Reeve, 2015). Some studies suggest that
motivation can explain the relationship between personality traits and
academic achievement (Ryan & Deci, 2020). When the need for
autonomy is low, conscientious individuals are likely to achieve high
progress by performing relevant tasks, and when the need for
autonomy is high, there should not be a strong relationship between
conscientiousness and achievement. The moderating role of the need
for autonomy in the relationship between conscientiousness and
mathematical achievement has not been given much attention in the
background. Therefore, the aim of the present study was to examine
the mediating role of emotional intelligence and the moderating role
of the need for autonomy in the relationship between
conscientiousness and academic achievement.
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Methodology

The present study is correlational in nature. The statistical population
consisted of all female students in the first secondary level in District
14 of Tehran during the academic year 2021-2022 (N = 8858). The
participants were 370 female students selected through voluntary
sampling. Participants completed The NEO Five-Factor Personality
Inventory. This questionnaire was standardized in Iran by
Garousifarshchi (2001). The short form of the personality inventory
(NEO-FFI) is a 60-item questionnaire used to assess the five main
personality factors. Responses are rated on a Likert scale. The
Cronbach's alpha coefficient for each of the five personality traits:
openness, extraversion, agreeableness, conscientiousness, and
neuroticism was 0.74, 0.55, 0.27, 0.38, and 0.77, respectively.
Schering's Emotional Intelligence Questionnaire (1999) contains 33
items that measure 5 components of emotional intelligence, namely
self-awareness, self-control, self-regulation, empathy, and social
skills. A five-point Likert scale was used. Mansouri (2001) reported
the reliability of the emotional intelligence questionnaire for all
questions as 0.85, and Rahimi (2017) reported the Cronbach's alpha
coefficient for all questions as 0.78. Austin et al. (2010) reported the
reliability of the emotional intelligence tool as 0.85. In this study, the
Cronbach's alpha for the emotional intelligence variable was
calculated as 0.79. Autonomy Need Scale was developed by LaGuardia
et al. (2000). It consists of 21 items rated on a 7-point Likert scale. The
range of Cronbach's alpha for this scale is between 0.76 and 0.79
(Ghorbani & Watson; 2004). In this research, Cronbach's alpha for the
autonomy variable was obtained as 0.91. The Academic Achievement
Questionnaire of Pham and Taylor (1994) was developed by Pham and
Taylor in 1994. In the present study, a modified version was used,
meaning that changes were made in the phrasing of the items to
measure academic achievement in mathematics. This questionnaire
contains 48 questions. A five-point Likert scale from none to very
much was used. Reeve and Tseng (2011) reported the factorial validity
of this questionnaire at a satisfactory level. The reliability for self-
efficacy was 0.82, emotional effects 0.94, planning 0.88, motivation
0.78, and lack of outcomes control was reported as 0.79. Moradian
(2013) obtained the reliability of the questionnaire using Cronbach's
alpha as 0.82.
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Results

The highest age of female students (30.6%) is 13 years, and the lowest
(3.5%) is 12 years. Similarly, 39.3% were in seventh grade, 26.6% in
eighth grade, and 34.1% in ninth grade. Academic achievement scores
showed the strongest correlation with autonomy (r = 0.39). The
strength of the relationship between emotional intelligence and
conscientiousness with academic achievement was approximately the
same (Table 1). Path analysis was used to test the hypotheses
(Figurel).

Table 1. order correlation-Mean, standard deviation, and zero between

variables
Variables 1 2 3 4
1. Emotional intelligence 1
2. Conscientiousness 0.23™ 1
3. Academic achievement 0.31™ 0.31™ 1
4. The need for autonomy 0.19" 0.21™ 039" 1
Average 3.03 3.41 3.18 2.95
Standard deviation 0.57 0.46 0.57 0.50

*p<0.05 **p<0.01
Figure 1. Final tested model
Emotional
0.3?.. intelligence \0.1‘3.
Conscientiousness / Academic
- = achievement
0.60°

* standardized coefficients are reported

The mediating role of emotional intelligence in the relationship
between conscientiousness and academic achievement was examined
using the Sobel test. The mediating role of emotional intelligence in
the relationship between conscientiousness and academic achievement
was significant (z = 2.286, p < .05). 39.6% of the total effect of
conscientiousness on academic achievement was explained indirectly
through the mediating variable of emotional intelligence. The
moderating role of the need for autonomy in the relationship between
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conscientiousness and academic achievement was examined using
conditional process analysis (Hayes, 2017). In this model, in addition
to the moderating variable, an interaction term between the moderating
variable and the predictor variable was created (Table 2).

Table 2. Summary of Conditional Process Analysis

Model Coefficient Standard t p
error

Emotional intelligence 0.21 0.05 3.93 .0001

Conscientiousness 0.95 0.25 3.74 .0002

The need for autonomy 1.51 0.26 4,39 .0001

The interaction of conscientiousness -0.24 0.08 -3.04 .0026

with the need for autonomy

The findings indicated that the interaction effect, which represents
the moderating role of the need for autonomy in the relationship
between conscientiousness and academic achievement, was
significant. To clarify the interaction effect, the scores of the need for
autonomy were divided into three categories (mean, one standard
deviation above and below the mean). The findings showed that at a
low level of the need for autonomy, the relationship between
conscientiousness and academic achievement had a slope of 0.37, at
the mean level a slope of 0.25, and at high levels, this slope was 0.13.
As the need for autonomy increased, the slope of the relationship
between conscientiousness and academic achievement weakened.
Thus, the strongest relationship between conscientiousness and
academic achievement occurs at low levels of the need for autonomy.

Conclusion
The initial findings of this study revealed a direct structural effect of
conscientiousness on mathematical academic achievement. This
finding aligns with some previous results (Shabani et al., 1397;
Yekaneh et al., 1396; Ghasemi et al., 1395; Novickova et al., 2020; &
Othman et al., 2020). To explain this finding, it can be stated that
conscientiousness, more than anything else, embodies high levels of
self-control and self-regulation for achieving goals. Individuals who
score low in conscientiousness have less self-control, often act
impulsively, and are less consistent in pursuing their goals. This can
lead to failure and frustration for them.

Furthermore, the findings indicated a direct structural effect of
conscientiousness on emotional intelligence. This finding aligned with
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the results of Ahmad et al. (2019). Othman et al. (2020) also stated that
students with this personality trait are more capable of controlling their
emotions and interests, meaning they have higher emotional
intelligence. Individuals who score high in conscientiousness have
better control over their general behaviors and emotions, including
negative emotions, and can regulate their negative emotions to achieve
a specific goal.

Another finding of this study showed that emotional intelligence
has a direct structural effect on mathematical academic achievement.
This finding aligns with some previous results. Saheb and Amiri
(1399), Azarnioosh (1395), Tam et al. (2021), and Othman et al. (2020)
have also mentioned emotional intelligence as one of the factors
affecting academic achievement in their research. In contrast, some
studies, such as Partido and Stafford (2018) and Gregg et al. (2016),
have not reported any direct relationship between emotional
intelligence and academic achievement. To explain this finding, one
can say that individuals with high emotional intelligence act
effectively in regulating and managing their emotions; they are more
likely to experience positive emotions and, even when experiencing
negative emotions, can better manage and regulate them, becoming
less agitated.

Another finding of this study demonstrated that emotional
intelligence plays a mediating role in the relationship between
conscientiousness and mathematical academic achievement. This
result is consistent with the findings of Ahmad et al. (2019). The results
of Othman et al (2020) also show that emotional intelligence mediates
the relationship between conscientiousness and intuitive decision-
making styles. In explaining this finding, we can say that conscientious
individuals have greater impulse control and perform better in school
and work, and especially if they have higher emotional intelligence,
they have better control over their emotions, resulting in greater
academic achievement.

Finally, the research findings indicate the moderating role of
autonomy need in the relationship between conscientiousness and
academic achievement. This means that with increasing autonomy
needs, the slope of the relationship between conscientiousness and
academic achievement becomes weaker. Zhu (2015) showed that
autonomy need completely moderates the relationship between
personality traits and students' academic performance. Pakmanesh and
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colleagues (2022) also demonstrated a direct correlation between
autonomy need and academic performance. In explaining these
findings, it can be stated that when students have little autonomy
(choice of assignment type, study duration, study method),
conscientious students are likely to have higher achievement.
However, as the need for autonomy increases, conscientiousness
shows a weaker correlation with academic achievement. This result
suggests that, at least in the current educational context, there should
be limitations on granting autonomy. If too much attention is paid to
the need for autonomy, other factors besides conscientiousness will
likely explain achievement. In other words, in the current classroom
structures of the national education system, not enough attention is
paid to the need for autonomy; this habit of controlled structures has
likely created a context where conscientious individuals achieve
achievement through timely and punctual completion of assignments.
Limitations of this research include restricting the study population
to female students in the first year of middle school in Tehran's District
14, limitations in measuring and examining all variables affecting math
achievement, and time constraints in conducting the cross-sectional
study. It is recommended that this study be repeated in other
educational districts in Tehran to provide evidence for the
generalizability of the findings. The findings cannot be generalized to
male students, therefore, it is recommended that the study be repeated
with male students to provide evidence for the generalizability of the
findings. Given the moderating role of the need for autonomy, it is
suggested that by controlling this variable, the role of non-cognitive
variables such as interest in predicting achievement be studied
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