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Perfectionism, test anxiety, and neuroticism s
determines high academic performance:

a cross-sectional study
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Abstract

Background Academic performance is an important issue for Korean students. Various psychological factors
contribute to academic performance. We aimed to evaluate the psychological factors that affect academic
performance integratively.

Methods A total of 102 academic high achievers and 120 comparison participants were recruited. We evaluated
psychological factors (test anxiety, perfectionism, personality traits, resilience, and self-efficacy) and measured
academic performance using the College Scholastic Ability Test and the current college grade. We compared
psychological factors and academic performance between the academic high achiever and comparison groups.
Multiple linear regression was then conducted to identify the significant psychological factors for high academic
performance. Further, we used cluster analysis to classify the comparison group by the significant psychological
factors and compared them among clusters and academic high achievers to determine the psychological
characteristics of academic high achievers.

Results The academic high achiever group showed lower test anxiety (p=.002), less neuroticism (p=.001), higher
self-efficacy (p=.028), and less socially prescribed perfectionism (p <.001) than the comparison group. Multiple linear
regression results (p=.020) clarified that neuroticism (p =.020), test anxiety level (p=.047), and perfectionism (p=.035)
were important factors predicting better academic performance. Academic high achievers had moderate test anxiety
and perfectionism levels, with the best performance on the College Scholastic Ability Test.

Conclusions Neuroticism, test anxiety levels, and perfectionism are important psychological factors for high
academic performance. Interventions targeting these factors may help to improve academic accomplishments.
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Background

Academic performance is a major concern for South
Korean high school students. This is because Korea’s
social climate recognizes high academic performance in
high school as a pathway to enter a top-ranked university,
medical school or law school as a sign of social success
in South Korea [1, 2]. As a result, high school students
compete fiercely for admission to prestigious universities.
This pressure to perform well on the College Scholastic
Ability Test (CSAT) and other exams has led to a phe-
nomenon known as the “university entrance exam hell”
In this social atmosphere, students experience chronic
academic stress, leading to academic burnout, which
results in psychological difficulties such as exhaustion,
inefficacy, and poor academic performance [1, 3].

Test anxiety is one of the most important factors that
cause academic burnout [4]. It refers to the emotional
response and physiological changes that an individual
experiences in a perceived situation [5]. The factors
related to anxiety are stress from exams, worry about
failure, lack of ability to respond appropriately to one’s
situation, and tendency to react sensitively to others’
judgment [4, 6, 7]. In previous studies, the negative cor-
relation between the test anxiety and academic perfor-
mance is well replicated in other countries [6, 8, 9]. Those
with high test anxiety were found to have a high need for
approval and a perfectionist tendency to avoid tasks than
to make a challenge [10]. People with socially prescribed
perfectionism care excessively for other people’s gaze and
are prone to depression, which also results in excessive
test anxiety [10]. In a meta-analysis, perfectionistic con-
cern is negatively correlated with academic performance,
whereas perfectionistic striving is positively correlated
with academic performance [11]. In addition, among
the five-factor personality traits, conscientiousness and
openness were found to have negative correlations with
test anxiety, whereas neuroticism was positively corre-
lated [12]. Neuroticism, composed of negative psycho-
logical subscales such as anxiety, anger, and depression, is
related to lower academic performance and is the factor
that best explains test anxiety [13].

Previous studies have identified additional psychologi-
cal characteristics necessary for good academic perfor-
mance. Resilience acts as a buffer against test anxiety and
academic burnout. Resilience is the ability to significantly
reduce stress and to be less affected by stressful situations
[4]. Subscales such as self-regulating ability, interpersonal
ability, and positivity constitute resilience [14]. Indi-
viduals with high resilience have the ability to overcome
difficulties, turning them into successful experiences,
resulting in outstanding academic performance [15,
16]. Resilience interventions help improve stress-coping
strategies in college students during increased academic
stress [17]. The stress-coping method is another crucial
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factor for high academic performance [18]. When using
active stress-coping methods rather than passive meth-
ods, students can effectively cope with academic stress
[1]. Active coping has been shown to reduce academic
burnout by suppressing intrinsic problems such as
depression and anxiety [19].

Self-efficacy is an important factor related to aca-
demic resilience [20]. Self-efficacy had a positive effect
on school adaptation and academic performance. Self-
efficacy is the belief that one can organize the actions
required to perform a task [21]. It appears to affect aca-
demic performance by influencing decision-making, per-
sistence, perseverance, and effort in necessary behaviors
[21, 22].

The study aims to comprehensively evaluate the psy-
chological factors affecting academic performance in
medical students with high academic performance. The
study will compare the academic high achiever (AHA)
group to a comparison group of students who are pur-
suing majors other than medicine in a college located
in Seoul. The study hypothesizes that the AHA group
will exhibit better stress coping strategies, lower levels
of neuroticism, test anxiety, and perfectionism, higher
levels of resilience, and higher self-efficacy compared to
the comparison group. The study also hypothesizes that
these psychological factors will correlate with academic
performance.

Methods

Participants

The study included 102 participants in the AHA group,
who were students from the medical school of Seoul
National University (1st and 2nd -grade premedical stu-
dents and medical students from 1st to 4th grade), and
120 comparison participants from universities located
in Seoul (1st to 4th grade) excluding medical schools. In
South Korea, medical school enrollment is allowed only
in the top 0.1% ranking of academic scores. Among them,
the College of Medicine at Seoul National University is
the top-ranked school. Students from the College of
Medicine, Seoul National University, were recruited with
consent from the Student Counsel of the university with
a recruitment notice on ‘Kakao talk, a group chat room
widely used in Korea. The comparison participants were
recruited using online university bulletin boards. We did
not include other medical school students in the com-
parison group because the CSAT scores of other medical
school students are also at the top tier in South Korea.
We posted a research recruitment notice on the app. The
link for the survey was provided by KakaoTalk and online
bulletin boards. The participants were recruited between
November 2020 and January 2021. The study was
approved by the Institutional Review Board for Human
Subjects of the Pusan National University Yangsan
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Hospital (IRB no. 05-2020-195). Informed consent was
obtained from all participants before entering the study.

Assessments

All participants were assessed by online self-report ques-
tionnaires using the Ways of Coping Checklist (WCC),
Big Five Inventory-Korean Version (BFI-K), Revised Test
Anxiety Scale (RTA), Korean Resilience Questionnaire
(KRQ), Multi-dimensional Perfectionism Scale (MPS),
and Academic Self-Efficacy (ASE). Participants reported
their past and current academic performance.

Ways of coping checklist

The WCC is a scale that determines how an individual
copes with stress and is classified into active and pas-
sive coping strategies [23, 24]. Subscales comprised
‘problem-focused coping, ‘seeking social support, ‘emo-
tion-focused coping, and ‘wishful thinking. The first two
subscales are classified into active coping strategies and
the latter two into passive coping strategies. Active cop-
ing means that the target of the effort is directed out-
ward, whereas the effort of passive coping is directed
inward, such as one’s feelings or thoughts. Each item is
on a 4-point scale and consists of 64 items. In a study by
Kim et al., Cronbach’s alpha was 0.67 to 0.95 [24]. In our
study, the value ranged from 0.68 to 0.87.

Big five inventory-Korean version

A total of 44 items in the BFI-K measure different aspects
of personality traits (extraversion, agreeableness, consci-
entiousness, neuroticism, and openness), which measure
the degree of sociality, maintaining harmonious relation-
ships with others, tendency to adhere to social norms,
emotional stability, and pursuit of intellectual stimuli,
respectively [25]. It is scored on a 5-point Likert scale,
and the average value is obtained by summing the origi-
nal score. A higher score indicates a stronger personality
tendency. In a study of BFI-K, internal consistency was
good, and Cronbach’s alpha ranged from 0.89 to 0.94
[26]. In this study, Cronbach’s alpha value of extraversion
was 0.61, and other subscales of the BFI-K ranged from
0.73 to 0.82.

The revised test anxiety scale

This scale was developed to measure test anxiety [27]. It
consists of 20 items with 4 factors:5 items for tension, 6
for worry, 5 for bodily symptoms, and 4 for test-irrelevant
thinking. The tension subscale consists of items on ten-
sion, anxiety, and uneasy feelings related to the test. The
worry subscale consists of thinking about the test results
and comparing them with others. The bodily symptom
subscale assesses physical discomfort. Items such as “I
think about current events during a test” and “During
a test, I find I am distracted by thoughts of upcoming
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events” constitute the test-irrelevant thinking subscale
[27]. The scale is classified into three levels: low (<37
scores), moderate (3850 scores), and high anxiety (=51
scores). The overall reliability of the scale was relatively
high in the original study (Cronbach’s alpha=0.89) [27].
This study had a Cronbach’s alpha of 0.91.

Korean resilience questionnaire

The KRQ consists of 27 items, each evaluated on a
5-point scale [28, 29]. Resilience is defined as a multi-
dimensional ability composed of 9 dimensions: causal
analysis, emotion control, impulse control, gratitude, life
satisfaction, optimism, relationship, communication abil-
ity, and empathy. The total score ranged from 27 to 135,
with higher scores indicating higher resilience. In a vali-
dation study of the KRQ, Cronbach’s alpha was 0.67-0.85
in college students [29]. Our study showed low internal
consistency in causal analysis (Cronbach’s alpha=0.66),
emotion control (Cronbach’s alpha=0.60), and impulse
control (Cronbach’s alpha=0.33). The other subscales
showed good internal consistency ranging from 0.68 to
0.88.

Multi-dimensional perfectionism scale

MPS regards perfectionism as a multi-dimensional con-
struct that includes personal and social aspects [30]. It is
composed of 45 items on a 7-point scale, and the scale
is composed of three subscales: self-oriented, other-
oriented, and socially prescribed perfectionism. Self-
oriented perfectionism refers to setting high standards
and rigorously evaluating one’s behavior to achieve per-
fection. Other-oriented perfectionism is the tendency to
judge others strictly by setting high standards for them
and criticizing and distrusting them. Socially prescribed
perfectionism is related to the belief that an important
person sets unrealistic standards and expects them to
reach the objective. It is known that the higher the score,
the higher the tendency toward perfection. In Hewitt and
Flett’s study, Cronbach’s alpha ranged from 0.74 to 0.88
[30, 31], and in our study, the values were 0.73 to 0.89. In
a validation study of the Korean version of the MPS, the
reliability coefficient of the total scale was 0.86 [32].

Academic self-efficacy (ASE)

The self-efficacy scale measures people’s confidence in
their abilities. The academic self-efficacy scale consists of
three categories: confidence (8 items), self-regulation effi-
cacy (10 items), and task-level preference (10 items) [33].
Confidence refers to the students’ degree of confidence in
their ability to learn. Self-regulation efficacy measures the
expectations of self-observation, self-judgment, and self-
response related to learning. Task-level preferences eval-
uate the tendency to choose challenging goals. The items
were evaluated on a 6-point Likert scale. In the validation
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study of the ASE, Cronbach’s alpha was 0.74—0.84 [33].
Our study showed good internal consistency (Cronbach’s
alpha 0.83-0.90).

Academic performances

Academic performance was evaluated in 2-dimensions,
past and current. The past performance was measured
using CSAT. The examination included Korean, math-
ematics, English, science, and social sciences. Each sub-
ject was graded from 1 (highest level, top 4 percentile) to
9 (lowest level). The total CSAT was calculated by sum-
ming the scores of Korean, mathematics, and English. We
excluded science and social science scores from the total
CSAT scores because students had various sub-subjects
to choose from.

For current academic performance, students were
asked about their perceived academic performance in the
school by the questionnaire “What is the current average
grades in college?”. It was scored on a 5-point Likert scale,
ranging from 1 (very poor) to 5 (very good).

Statistical analyses

Continuous and categorical demographic data were
analyzed using Student’s t-test and Chi-square tests,
respectively, to compare AHA with comparison group.
To compare the group-ratio differences between the two
groups, test anxiety was categorized into three groups:
high, moderate, and low anxiety levels. Based on a previ-
ous paper [6, 34], we calculated the scores by categorizing

Table 1 Demographics and CSAT scores of participants

AHA Comparison  t/x2 Effect p-
size value
(n=102) (n=120)

Age 228430 212+21 t=477 d=063 <0001

Gender 59/43 44/76 ¥’=994 ¢=021 0002

(male/

female)

Academic 37£16  23+12 t=724 d=097 <0001

year

CSAT level

Korean 12405 24+13 t=-856 d=130 <0.001

Mathematics 1.2+0.5 24114 t=-8.04 d=122 <0001

English 1.1+£06 21+£10 t=-784 d=1.15 <0.001

Science or 13406 22+12 t=-6.52 d=098 <0.001

social studies

(M

Science or 15407 24+13 t=-626 d=094 <0.001

social studies

@)

Current 33+09 36+08 t=-274 d=038 0.007

academic

performance

AHA: Academic high achiever. CSAT: College Scholastic Ability Test (Level 1
(highest performance) to Level 9 (worst performance)). Current academic
performance (1 (lowest performance) to 5 (highest performance)). d: cohen’s
d. @: phi coefficient
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them into low, moderate, and high anxiety levels, to pro-
vide meaningful clinical implications.

To adjust for differences in age and gender between
the two groups, we conducted an additional analysis of
covariance. We adjusted for gender in the first model and
both age and gender in the second model. To examine the
essential psychological factors for academic performance,
multiple linear regression was conducted using the past
academic performance of comparison group as a depen-
dent variable and psychological factors as independent
variables. Psychological factors that showed significant
differences between the AHA and comparison groups
were selected as independent variables. We used the
backward method to evaluate the multiple linear regres-
sion model with the significant factors. Further subgroup
analysis was conducted by stratifying the data by gender.
The model revealed by the multiple linear regression
above was applied to each gender group separately.

In addition, we performed a cluster analysis to classify
the comparison groups by the significant psychological
factors (standardized Z-score) revealed by multiple linear
regression. We performed a two-phase cluster analysis.
First, we performed a hierarchical cluster analysis using
Ward’s agglomerative method to classify the comparison
group. The number of clusters was determined using the
dendrogram, agglomeration coefficients, and interpret-
ability of the classification [35]. Next, we used K-means
cluster analysis to confirm the number of groups identi-
fied by hierarchical clustering. Academic performance
was then compared among clusters identified by one-way
analysis of variance. We conducted a post-hoc analysis to
compare total CSAT scores among the groups. The Bon-
ferroni method was used for variables with homogeneous
variances, and the Dunnett T3 method was used for vari-
ables with heterogeneous variances.

All analyses were performed using SPSS version 25.

Results

Demographics and performance characteristics

The AHA group (n=102) was significantly older than
the comparison students (n = 120). The AHA group
comprised more men than the comparison group. Per-
formances in the CSAT scores of the AHA were better
in all subjects: Korean, mathematics, English, science,
and social studies (Table 1). The age, academic year, and
CSAT level of each subject presented heterogeneous
variances.

Psychological factor differences between AHA vs.
comparison

We analyzed the differences in psychological factors
between the AHA and comparison groups (Fig. 1). The
total test anxiety and confidence subscale in self-efficacy
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Fig. 1 Group differences in psychological scores between academic high achievers (AHA, n=102) and comparison group (n=120). The results from the

student t-test are presented as“™*" (p <.05) and “**"(p <.01) on the graph

presented inhomogeneous variance, while other psycho-
logical variables showed homogeneous variances.

Among the stress coping strategies, AHA used less
emotion-focused coping than the comparison group
(t=-4.65, p<.001). The passive coping strategy score, the
sum of wishful thinking and emotion-focused coping
subscales, was also lower in AHA than in the comparison
group (#=-4.05, p<.001). However, the two groups had no
differences in the frequency of active coping strategy use.

The neuroticism personality scores were lower in AHA
(t=-3.49, p=.001). There were no differences in the other
four personality scales.

Regarding test anxiety, the total anxiety score was sig-
nificantly higher in the comparison group. The ratio
of high- to low-level anxiety students was also higher
among comparison group (y2=10.45, p=.001). To be spe-
cific, 12 AHA participants comprised high level anxiety,
41 in moderate level anxiety, and 49 in low level anxiety
group, whereas, the number was 35, 44, and 41 in com-
parison group.

Socially prescribed perfectionism was lower in AHA
(t=-3.63, p<.001). Regarding the academic self-efficacy
scale, the AHA had higher task difficulty scores (¢£=3.32,
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p=.001), meaning they preferred to challenge tasks and
had lower self-confidence.

The psychological factors showed significant differ-
ences between the AHA and comparison groups after
adjusting for gender (all p-values<0.05). The differences
remained significant after adjusting for both gender and
age (all p-values<0.01).

Total KRQ score and three subscales of the scale did
not show differences between the two groups.

Factors Predicting higher academic performance

As independent variables, psychological factors showing
differences between the AHA and comparison groups
(Fig. 2) were included in multiple linear regression analy-
sis, which were passive coping strategy, neuroticism, test
anxiety level, socially prescribed perfectionism, task level
preference, and confidence in self-efficacy. The model
was significant in the comparison group (p=.020), and
the factors predicting better performance in total CSAT
scores were neuroticism, anxiety level, and socially pre-
scribed perfectionism (Fig. 2). Task level preference and
self-control were eliminated in the model using backward

Stress coping strategy

Personality traits
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method. Specifically, higher academic performance is
predicted by lower neuroticism, higher anxiety levels, and
higher socially prescribed perfectionism. Other indepen-
dent variables included in the model were passive stress
coping strategy, task-level preference, and confidence,
which were found to be insignificant. The predictive
model derived from comparison group was not signifi-
cant for AHA (p=.540) and no significant model was cal-
culated with multiple linear regression using backward
method.

The subgroup analyses with gender stratification in the
comparison group utilized the same predictive model
derived from the whole comparison group. Models for
both males and females were found to be insignificant
(p=.107 for males and p=.622 for females).

Cluster analysis and academic performance comparison
among clusters

The hierarchical analysis results suggest a three-cluster
solution classified by neuroticism, test anxiety, and per-
fectionism. The K-means cluster specified solutions with
significant differences in neuroticism, total test anxiety,

Test anxiety

y B=0.185/p=0.079 N

Total CSAT score
Total CSAT score

B=0.272/p=0.018 -

B=-0.261/p=0.045

Total CSAT score

2
100 125 150 175 200 225 250 275 3.00

Passive Neuroticism Anxiety level
Perfectionism Self efficacy
u B=-0.233/p=0.034 M B=-0.152/p=0.207

Total CSAT score
Total CSAT score

2 3 4 5 10 15 20 25 30 35 40 5

Socially prescribed Confidence

Fig. 2 Multivariate linear regression analysis for the prediction of academic performance in the comparison group. Graphs present the relationship be-
tween psychological factors and the total score of the College Scholastic Ability Test (CSAT), where a lower score on the CSAT indicates a higher grade.
CSAT: College Scholastic Ability Test
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and total perfectionism scores (Table 2). Cluster 1 (per-
fectionists with test anxiety) had high levels of all three
characteristics, whereas cluster 3 (no perfectionism
and test anxiety) had low levels of all three characteris-
tics. Analysis of variance revealed that academic perfor-
mances in Korean, English, and total CSAT were inferior
in Cluster 3 compared to Cluster 2 (perfectionists with-
out test anxiety). Furthermore, AHA had lower perfec-
tionism than Cluster 2 and presented the best academic
performance.

Discussion

Our study is the first to compare one of the highest aca-
demic performance groups in South Korea with the com-
parison group to investigate the important psychological
factors for excellent academic performance. We found
that neuroticism, test anxiety levels, and perfectionism
were important psychological factors related to high aca-
demic performance.

Several psychological characteristics of AHA showed
differences compared to the comparison group, which
may be critical psychological characteristics of students
with high academic performance.

AHA had lower neuroticism and emotion-focused cop-
ing scores, which seems to be interrelated. Neuroticism
traits tend to include emotional instability, character-
ized as being anxious, emotional, nervous, and jealous
[36, 37]. Using less emotion-focused coping means they
made less effort to control their stress-induced emotions.
Taken together, it can be interpreted that less neurotic
AHA needed less effort to regulate their emotions than
did the comparison group. Emotional stability, meaning
less neuroticism [36], can help students concentrate on
their studies and achieve better academic performance.
Furthermore, our analyses showed that higher neuroti-
cism predicted lower grades, consistent with previous
studies suggesting a dysfunctional role in performance.

AHA had higher academic self-efficacy than the com-
parison group. Self-efficacy is the belief that one can per-
form a specific task and organize the necessary behavior
to complete the task successfully [21]. It also affects the
ability to persist, persevere, and strive for action [21].
Past successful experiences, such as high CSAT scores,
seem to have contributed to this increased sense of self-
efficacy. However, the AHA group had lower self-control
efficacy than the comparison group. Since self-regulation
is one’s capacity to plan, control, and adapt internal sta-
tus to achieve goals in demanding environments [38], the
result might reflect that AHA have difficulties in emo-
tional adaptation to their academic grades in a highly
competitive medical school environment.

Socially prescribed perfectionism and test anxiety scores
of the AHA group were lower than those of the comparison
group, consistent with previous studies [2, 6]. These results

Table 2 Descriptive statistics and comparison of psychological factors and academic performances

Post-hoc analysis

Partial n2

df p-value

AHA

Cluster 3
n=22

Cluster 2

n=52

Cluster 1
n=38

n=101

SD

SD

511

SD
3.71
7.25

SD
440

=C3=A

026 C1>C2
047 C1>C2

035 C1

2552 <0.001
63.65 <0.001
25.84 <0.001

3,217

5.65
9.97

2248
38.65
170.03

-2.09
-1.72
-3.38

20.78

-0.86
-1.21
1.81

2348
38.07

248
2.34
045

29.95
58.28
193.92

Neuroticism

=A>C3
C2>A>C3

3,217

7.23

32.26
132.87

7.83

Test anxiety

3,217

29.16

23.17

19.88

19147

19.65

Perfectionism

23
3.09
2.77
243
8.05
3.62

58

39

2.26
253
2.21
7.00

2>
2

028 A>C2>C3,A>C1

032 A>CI
026 A>Cl

30.23 <0.001
2295 <0.001
24.82 <0.001
4336 <0.001
3.13 0.026

=C3

A>C2>C3,A>C1

041

0.042 A>C1

=C2=C3

115

1.20

1.28
1.66
0.99
292
0.89

1.25
1.23
091
2.68
091

Korean
Math

223
1.79
6.20
3.74

133
0.99
2.56
0.88

English

1.06

346
331

Total CSAT

3.56

Current grade
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M: mean. SD: standard deviation. Z: standardized Z-score. C1: Cluster 1, C2: Cluster 2, C3: Cluster 3, A: AHA. Total CSAT: sum of Korean, Math, and English scores
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may explain why these lower characteristics are related to
better academic performance. However, linear regression
analyses of the comparison group revealed that the stronger
the characteristics, the higher the academic performance.
These results suggest that the relationships of academic per-
formance with socially prescribed perfectionism and test
anxiety scores are not simply linear. The inverted U-shaped
relationship between test anxiety and academic perfor-
mance, Yerkes-Dodson law [34], partially explains our non-
linear results.

However, our linear regression model was not signifi-
cant for AHA. This might be because the CSAT score is a
categorical variable rather than a continuous one, divided
by nine levels according to the percentage of the rank of a
student. Most of participants in the AHA group received
level 1, the highest level, in most of the subjects in the
CSAT, so it was difficult to distinguish by grade within
the group. Existing studies on the relationship between
socially prescribed perfectionism and academic perfor-
mance are scarce. Still, it can be assumed that this might
also show a similar curve of an inverted U-shape as test
anxiety [6, 34]. However, further studies are needed to
clarify the relationship between socially prescribed per-
fectionism and academic performance.

To specify the results of the regression analysis, we
conducted cluster analysis. Our cluster analysis in com-
parison students showed that cluster 3, which presented
lower total perfectionism and test anxiety scores com-
pared to cluster 2, scored the lowest in total CSAT. These
results suggest that a healthy level of perfectionism and
test anxiety may be essential for academic performance.
AHA had moderate perfectionism and test anxiety,
scoring the highest on the CSAT. Further, AHA had no
differences in neuroticism and test anxiety but lower
perfectionism than Cluster 2 (perfectionists without test
anxiety). Taken together, these results imply that adaptive
levels of test anxiety and perfectionism can help achieve
high academic performance. Further studies are needed
to determine the adaptive levels of test anxiety and per-
fectionism, which can be helpful intervention points for
students.

We hypothesized that students with lower perfection-
ism would exhibit better academic performance. How-
ever, AHA presented a moderate level of perfectionism,
with lower scores in socially prescribed perfectionism
compared to comparisons, which might reflect low per-
fectionistic concerns [39, 40]. People with high perfec-
tionistic striving and low perfectionistic concerns are
regarded as “healthy perfectionists” [39]. People with
high perfectionistic striving are motivated by the desire
to achieve high standards of personal performance [40].
They strive for perfect performance and are often highly
organized in the goal-achievement process [40]. In a
previous study, positive striving perfectionism was an
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important factor in gifted achievers compared to under-
achievers [18]. Conversely, people with perfectionist con-
cerns have the characteristics of self-blame, venting, and
behavioral disengagement [41], which can lead to low
academic performance. Taken together, healthy perfec-
tionism may be a discriminating factor for superior aca-
demic performance.

Our study has several limitations. First, the CSAT is
divided into nine levels according to rank percentage,
which is not a continuous variable. Most participants in
AHA received grade 1 in Korean, English, and mathemat-
ics, so there was a limit to elucidating the significant psy-
chological factors among AHA. Second, the comparison
group included college students from various schools, but
they also showed high average scores on level two. High
school students with good CSAT scores tended to apply
to universities in the capital city of Seoul, which may
have a selection bias. Recruitment was conducted only
in Seoul, so it may be difficult to generalize the results
to the general population. Further studies are needed,
including students in other areas of Korea, to accurately
predict the relationship between academic performance
and psychological factors. Third, we only used self-report
measures in the study, which may have caused recall bias.
However, given the significance of the CSAT score to
high school and college students, it is possible that their
recall is much precise. Further studies with objective
measure of academic performance are needed to con-
firm our results. Fourth, this was a cross-sectional study,
which has limitations in eliciting cause and effect. Nev-
ertheless, it is worth noting that perfectionism, test anxi-
ety, and neuroticism can be considered relatively stable
trait characteristics [42—44], that can influence academic
performance. Therefore, further intervention studies tar-
geting these factors could help validate the causal rela-
tionship between them and academic performance. Fifth,
the AHA and comparison groups showed differences
in gender ratio, which could impact the psychological
characteristics of the groups. However, we conducted
a comparison adjusting for gender, in which the results
remained significant. Furthermore, additional subgroup
analysis using gender stratification in predictive models
was not significant in both gender groups that we could
not conclude the gender effect on our findings. There-
fore, further longitudinal studies with larger sample size
are necessary to explain the relationship between the
identified factors, considering the effect of gender.

Conclusions

This study found that neuroticism, anxiety levels, and
perfectionism are important factors in academic per-
formance. With further analysis, the adaptive levels of
test anxiety and perfectionism may play a crucial role
in achieving high levels of achievement. Therefore,
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interventions such as cognitive-behavioral therapy, bio-
feedback, and relaxation therapy targeting these factors
could help improve academic accomplishments.
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