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Abstract. Academic achievement is defined as the capacity to study, recall infor-
mation or facts, and transmit knowledge in written or verbal form. It is one of
the most essential measures of comprehension and learning in all educational sys-
tems. It is crucial to identify the factors that would affect students’ achievement
to enhance their achievement in academics. Hence, this research was intended to
determine the significant factors that contribute to educational success. This study
included internal factors such as self-esteem, emotional intelligence, intelligence,
and the students’ personalities, whereas parental education and household income
were used as the external factors. Students’ academic success was measured using
their cumulative grade point average. This study involved 327 final-year under-
graduate students from the Faculty of Science and Natural Resources and was
selected through a stratified sampling method. The data were analysed using step-
wise multiple linear regression. Three regression models have been developed:
the internal factors model, the external factors model, and the combined inter-
nal and external factors model. The three models were compared for the iden-
tification of significant contributing factors. The internal factors model exposed
that self-esteem and intelligence were significant factors in educational achieve-
ment while the external factors model showed that only maternal education was
a significant factor in students’ performance. The combined internal and exter-
nal factors model discovered that maternal education together with self-esteem
were significant factors affecting students’ achievement. The findings indicated
that self-esteem, intelligence, and maternal education were significant factors in
students’ learning outcomes. Therefore, it is highly recommended for the gov-
ernment to collaborate with university administration, educators, and parents to
develop strategies or programs focusing on these three factors to improve students’
academic performance.
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1 Introduction

Academic achievement is defined as the capacity to study, recall information or facts, and
transmit knowledge in written or verbal form [1]. It is one of the most essential measures
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of comprehension and learning in all educational systems [2]. Due to the development
of science and technology, society and the world are changing rapidly which leads to
competition in academics in order to complywith this advancement [3]. Furthermore, the
academic achievement of students has become one of the biggest interests of parents,
educators, and authorities. Thus, efforts have been initiated to prevent students from
failing in their academics [4]. Hence, it is crucial to identify the factors that would
affect students’ achievement to enhance their educational achievement. As a result, the
objective of this study was to determine the significant internal and external factors that
contribute to students’ success.

Internal factors and external factors were two types of factors focused on in this
research. Internal factors are factors that came from the students themselves [5]. This
study included internal factors such as self-esteem, emotional intelligence, intelligence
(IQ), and the students’ personalities. Self-esteem is defined as a person’s inner appraisal
or evaluation of himself or herself [3]. Prior studies conducted by [2, 6, 7] revealed
students’ self-esteem was positively associated with their academic performance. This
suggested that students with higher self-esteem are more likely to excel academically
than those with lower self-esteem [1]. [6, 8] found self-esteem was one of the relevant
factors in educational success.

Emotional intelligence is another factor constantly mentioned by many researchers
[4]. It is described as the ability to recognize, analyse, and transmit emotions [9]. Stu-
dents with higher academic success showed higher levels of emotional intelligence [10].
Studies led by [11, 12] discovered that emotional intelligence is positively associated
with students’ educational success. Otherwise, [4, 13, 14] found that emotional intelli-
gence did not significantly associate with students’ academic achievement. Besides, the
majority of studies have found that IQ was a significant contributing factor for learn-
ing outcomes [15]. General intelligence, often known as fluid intelligence, is frequently
tested using inductive and deductive reasoning tests [16]. It represents a person’s capacity
to ponder, think, solve a range of complex problems, and draw conclusions.

To put it another way, IQ is the ability to recognize complex relationships and solve
problems. Studies by [15–19] revealed that IQ was positively associated with students’
educational achievement. Some researchers [15–18] discovered that students’ IQ has
become a predictor of their performance. Additionally, personality traits is another fac-
tor that would affects students’ academic achievement [20]. Personality can be defined
as the way a person thinks, speaks, behaves, and sustains that expresses her or his differ-
ences [21]. The Big Five theory proposes five core traits: openness, conscientiousness,
agreeableness, neuroticism, and extraversion [22, 23].

Openness is associated with being inventive, insightful, inquiring, artistic, and inter-
ested in a variety of issues while conscientiousness is defined as being dependable,
organized, responsible, detail-oriented, self-control, and diligence [22]. Being sympa-
thetic, attentive, altruistic, and behaving helpful in a way that expects others to behave
equally is the characteristic of agreeableness [23]. The term neuroticism relates to a
person’s level of emotional stability, anxiety, and impulsive control meanwhile extraver-
sion is characterized by a higher level of assertiveness, sociability, and talkativeness [24].
Conscientiousness consistently became one of the factors that are relevant to educational
success [18]. This meant that students who scored high on conscientiousness were more
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likely to obtain higher grades in their academics. In contrast, [25] have exposed that
personality traits did not significantly predict students’ success. Nevertheless, [22] dis-
covered that students that scored high on conscientiousness and openness will be more
successful at university.

Socioeconomic status, such as parental education and household income, were exter-
nal factors focused on in this study. There was an effect of parental education on their
children’s academic success [26]. [27] discovered that maternal education was one of
the contributing factors to students’ educational achievement. The study conducted by
[28] revealed that household income significantly affects students’ performance.

2 Methodology

2.1 Population and Sampling

This research was carried out on the main campus of Universiti Malaysia Sabah (UMS)
in Kota Kinabalu, using undergraduate students from the Faculty of Science and Natural
Resources as the target group. The study’s sample size was determined by Krejcie and
Morgan (1970) [29] and 327 final-year students who graduated in 2021 were selected
using a stratified sampling method.

2.2 Instruments

The questionnaires consisted of five sections. The first section aimed to determine stu-
dents’ demographic profiles such as gender, parental education, household income, and
academic achievement (CGPA).The second section aimed to assess students’ self-esteem
by using theRosenberg Self-EsteemScale [30]. It consisted of ten itemswith a four-point
scale and Cronbach’s Alpha for this instrument was 0.83.

The third section was the Wong and Law Emotional Intelligence Scale [31] which
aimed to evaluate students’ emotional intelligence. It consisted of 16 items and had
a seven-point Likert scale. The Cronbach’s Alpha for emotional intelligence and its
dimension exceeded 0.80. The fourth section consisted of an IQ test and it was roughly
structured following Raven’s Progressive Matrices [32]. It consisted of 25 items, each
of which has a visual geometric design with a missing component that the respondents
have to identify. Cronbach’s Alpha for this instrument was 0.82.

The last section consisted of the Big Five Inventory (BFI) which aimed to exam-
ine students’ personality characteristics. It was created by John [33] and each item had
a five-point Likert scale and the Cronbach’s Alpha for conscientiousness, agreeable-
ness, extraversion, openness, and neuroticism were 0.73, 0.69, 0.69, 0.78, and 0.74
respectively.
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2.3 Statistical Analysis

The data were analyzed with SPSS version 28. Descriptive analysis was used to present
some information about specific variables and to describe the respondents’ demo-
graphic background. To discover the significant factors affecting students’ academic
achievement, stepwise multiple linear regression was used.

Stepwise Multiple Linear Regression
Stepwise multiple regression was employed to identify the internal and external factors
that are relevant to academic performance. This approach combines forward and back-
ward selection methods, allowing researchers to go in both directions while adding and
deleting variables at various stages [34]. There were three types of regression models
that have been developed which consisted of the internal factors model, the external fac-
tors model, and the combined internal and external factors model. The internal factors
model consisted of four main factors which were self-esteem, emotional intelligence,
IQ, and the facets of personality traits as the independent variables. The external factors
model comprised parental education and household income, and the third model was the
combination of both internal and external factors.

The internal factors model:

y =β0 + β1xSE + β2xEI + β3xIQ + β4xEX + β5xNEU
+ β6xAG + β7xCONS + β8xOP + ε (1)

where y is academic achievement, β0 is the regression intercept, β1, β2, β3, . . . , β8 are
the regression coefficients, xSE is self-esteem, xEI is emotional intelligence, xIQ is IQ, xEX
is extraversion, xNEU is neuroticism, xAG is agreeableness, xCONS is conscientiousness,
xOP is openness, and ε is the error term.

The external factors model:

y =β0 + β1xSE + β2xEI + β3xIQ + β4xEX + β5xNEU
+ β6xAG + β7xCONS + β8xOP + ε (2)

where y is academic achievement, xFP is paternal education (primary), xFS is paternal
education (secondary), xFT is paternal education (tertiary), xMP is maternal education
(primary), xMS is maternal education (secondary), xMT is maternal education (tertiary),
xHI2 is income (RM1000-RM3000), xHI3 is income (RM3001-RM5000), xHI4 is income
(>RM5000). The variable no formal education and household income (<RM1000)
became the reference groups.

In simple matrix form,

y = Xβ + ε (3)
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Using the OLS method, the regression coefficient:

β
∧

=
(
X TX

)−1
X TY (5)

where n is the number of observations, k is the number of parameters,X T is the transpose
of matrix X , and

(
X TX

)−1
is inverse of X TX .

To test the overall significance of the regression coefficient in themodel, the following
test was performed. The hypothesis testing for this test is shown below.

H0 : β1 = β2 = β3 = · · · = βk = 0

H1 : at least oneβi �= 0 for i = 1, . . . , k

Test statistic value:

Fs =
∑n

i=1

(
ŷi − ȳ

)2
/k−1∑n

i=1

(
yi − ŷi

)2
/n−k

(6)

Follow F-distribution with k − 1 and n − k df. The hypothesis null was rejected if
the Fs > F∗

k−1,n−k,α . y
∧

i is the fitted value of yi, y is the mean value, k is the number of
estimated parameters including constant term.

Then, hypothesis testing on individual regression coefficients was carried out to
determine the significant variable in the model. The hypothesis testing for this test is
shown below.

H0 : βi = 0, H1 : βi �= 0 for i = 1, . . . , k

Test statistic value:

ts = β
∧

i − βi

s
β
∧

i

(7)

Follow t-distribution with n − k df.
The null hypothesis was rejected if the ts > t∗n−k, a2

or ts < −t∗n−k, a2
.

where βi is the hypothesized value (0), β
∧

i is the least square estimator of βi, and s
β
∧

i

is

the standard error.
The model fitness was assessed by using MSE, RMSE, and adjusted R2. The best

model among candidate models is the one that yields the smaller value of MSE, RMSE,
and the larger adjusted R2 [35].

The formula for MSE:

MSE =
∑n

i=1

(
yi − y

∧

i

)2
n − k

(8)

The formula for RMSE:

RMSE = √
MSE (9)
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The goodness of fit is usually measured by R2, however, the problem exists where the
addition of a new independent variable (whether or not it is significant to the model) will
increase the value of R2[36]. Therefore, the adjusted R2 used to penalize the addition
of new variables that are not significant for the model. The formula for adjusted R2 is
shown in Eq. (10).

= 1 −
(
n − 1

n − k

)(
1 − R2

)
(10)

where

R2 = 1 −
∑n

i=1

(
yi − y

∧

i

)2
∑n

i=1 (yi − y)2
(11)

The multicollinearity was assessed by using the variance inflation factor (VIF) and
tolerance value. The formula of tolerance and VIF are shown below.

Tolerance = 1 − R2 (12)

VIF = 1

1 − R2 (13)

3 Research Findings

3.1 Descriptive Analysis

The frequency and percentage of socio-demographic factors are shown in Table 1. This
study comprised 327 undergraduate students, with females accounting for 75.2% of the
respondents and males accounting for just 24.8%. Many of the students hailed from
low-income families with both parents having a secondary education.

3.2 Multiple Linear Regression

Therewere three types of regressionmodels that have been developedwhich consisted of
the internal factorsmodel, the external factorsmodel, and the combination of internal and
external factors model. Table 2 summarizes the result of multiple regression analysis for
the three models. The first model of internal factors model revealed that self-esteem was
a significant factor in students’ achievement and the regression equation for this model
was significant (F(1, 325) = 6.528, p = 0.011, R2 = 0.020, R2

adj= 0.017). The second
model showed that self-esteem and IQ were the significant factors that contribute to
students’ grade which reached statistical significance (F(2, 324) = 5.462, p= 0.005, R2
=0.033,R2

adj=0.027). The regression equation for external factorsmodelwas significant

(F(1, 325) = 7.148, p = 0.008, R2 = 0.022, R2
adj= 0.019). This indicated that maternal

secondary education was a significant factor in students’ academic achievement.
Besides, the first model of the combined internal and external factor model revealed

that maternal secondary education level was a significant factor for students’ CGPA and
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Table 1. Study participants’ demographic characteristics (n = 327)

Variables Frequency (%)

Sex Female 246 (75.2%)

Male 81 (24.8%)

Paternal Education No Formal 16 (4.9%)

Primary 39 (11.9%)

Secondary 138 (42.2%)

Tertiary 134 (41.0%)

Maternal Education No Formal 15 (4.6%)

Primary 38 (11.6%)

Secondary 151 (46.2%)

Tertiary 123 (37.6%)

Household Income <RM1000 50 (15.3%)

RM1000 - RM3000 132 (40.4%)

RM3001 - RM5000 69 (21.1%)

>RM5000 76 (23.2%)

Table 2. Summary of results of stepwise multiple regression.

Model SS df MS F P-Value R2 R2adj RMSE

Internal
Factor

1 Regression 0.663 1 0.663 6.528 0.011 0.020 0.017 0.319

Residual 33.026 325 0.102

Total 33.689 326

2 Regression 1.099 2 0.549 5.462 0.005 0.033 0.027 0.318

Residual 32.590 324 0.101

Total 33.689 326

External
Factor

1 Regression 0.725 1 0.725 7.148 0.008 0.022 0.019 0.318

Residual 32.964 325 0.101

Total 33.689 326

Internal
and
External
Factor

1 Regression 0.725 1 0.725 7.148 0.008 0.022 0.019 0.318

Residual 32.964 325 0.101

Total 33.689 326

2 Regression 1.490 2 0.745 7.497 <0.001 0.044 0.038 0.315

Residual 32.199 324 0.099

Total 33.689 326

Note. SS: Sum of sequence, MS: Mean Squares, R2adj: Adjusted R
2
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the regression equation for this model was significant (F(1, 325) = 7.148, p= 0.008, R2
= 0.022,R2

adj = 0.019). The secondmodel showed that thematernal secondary education
together with students’ self-esteem were significant factors for students’ achievement
which reached statistical significance (F(2, 324) = 7.497, p< 0.001, R2= 0.044, R2

adj=
0.038). Among the three models, the second model of internal and external factor model
was the best model since it has a lower value of MSE, RMSE, and higher adjusted R2
as compared to others.

Table 3 shows the non-standardized and standardized regression coefficients. Based
on the table, the equation for the internal factor model is shown in Eq. (14) and Eq. (15).
The external factor model is shown in Eq. (16), whereas the combination of internal and
external factor models are shown in Eq. (17) and Eq. (18).

y = 3.143 + 0.010xSE (14)

y = 3.039 + 0.009xSE + 0.008xIQ (15)

y = 3.263 + 0.094xMS (16)

y = 3.263 + 0.094xMS (17)

y = 3.084 + 0.101xMS + 0.010xSE (18)

Table 3. Regression coefficients

Model Variable Unstandardized
Coefficient (B)

Standard
Error

Standardized
Coefficient
(β)

t P-Value

Internal
Factor

1 Constant 3.143 0.066 47.305 <0.001

xSE 0.010 0.004 0.140 2.555 0.011

2 Constant 3.039 0.083 36.614 <0.001

xSE 0.009 0.004 0.130 2.376 0.018

xIQ 0.008 0.004 0.114 2.081 0.038

External
Factor

1 Constant 3.263 0.024 135.936 <0.001

xMS 0.094 0.035 0.147 2.674 0.008

Internal
and
External

1 Constant 3.263 0.024 135.936 <0.001

xMS 0.094 0.035 0.147 2.674 0.008

2 Constant 3.084 0.069 44.800 <0.001

xMS 0.101 0.035 0.157 2.884 0.004

xSE 0.010 0.004 0.151 2.774 0.006
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Table 4. VIF and tolerance value.

Model Variable Tolerance VIF

Internal Factor 1 Constant

xSE 1.0 1.0

2 Constant

xSE 0.992 1.008

xIQ 0.992 1.008

External Factor 1 Constant

xMS 1.0 1.0

Internal and External 1 Constant

xMS 1.0 1.0

2 Constant

xMS 0.995 1.005

xSE 0.995 1.005

Table 5. Normality Test for Standardized Residual

Standardized Residual Kolmogorov-Smirnov

Statistic df P-Value

Internal Model 0.043 327 0.200

External Model 0.043 327 0.200

Internal and External Model 0.045 327 0.200

3.3 Multicollinearity and Normality Test of the Models

The model’s assumption of multicollinearity was evaluated using VIF and tolerance
value. VIF value less than 10 and a tolerance value more than 0.1 indicates no
multicollinearity issues [37].

According to Table 4, all the VIF and tolerance values were in the acceptable range.
As a result, it is possible to infer that the models were free from multicollinearity
problems.

Then, the normality test was carried out to check the normality of the residuals.
According to Table 5, the Kolmogorov-Smirnov test showed that all the models have
a p-value of 0.200 which is greater than 0.05. Therefore, it can be concluded that the
standardized residuals are normally distributed.
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4 Discussion

The current study’s goal was to identify the significant contributing factors to students’
educational performance. In order to achieve the study’s goal, stepwise multiple regres-
sion was used. There are three regression models that have been developed which were
the internal factorsmodel, the external factorsmodel, and the combinedmodel of internal
and external factors model. The internal factors model generated two models, the first
model demonstrated that only self-esteem was a major contributing factor to students’
learning outcomes. The secondmodel revealed that both self-esteem and IQwere signifi-
cant factors affecting learning outcomes. Both of these models indicated that self-esteem
and IQ were significant factors contributing to students’ achievement in academics.

The external factors model found that maternal secondary education has a signifi-
cant impact on students’ academic achievement. Two models were developed from the
combination of internal and external factors model. The first model revealed that only
maternal secondary education was a significant factor in students’ learning outcomes.
Besides, the second model exposed that maternal secondary education together with
self-esteem significantly contributed to students’ success. Both of these models showed
that maternal secondary education and self-esteem were contributing factors to educa-
tional achievement. The second model of internal and external factor model was the best
model among the others since it had a lower value of MSE, RMSE, and higher adjusted
R2.

Based on the findings of this study, students’ self-esteem, IQ, andmaternal education
were significant contributing factors to their high academic achievement. Higher self-
esteemwill lead to better academic performance. Studentswho aremore self-assured and
trust in their abilities will perform better in academics. This finding was consistent with
[6, 8], whereby self-esteem has been discovered as one of the significant contributing
factors to students’ educational outcomes. Furthermore, the findings were in line with
[15–18], who discovered that students’ intelligence has become one of the relevant
factors that lead to higher academic achievement.

Additionally, findings revealed that maternal secondary education was a significant
factor in students’ achievement as compared to other levels of education. Students whose
mothers have a secondary level of education tend to outperform others in terms of
academic achievement. This might be because they were highly driven to improve their
finances and self-promote further education through scholarships, as the majority of
students in this research came from low-income households. This study confirmed the
findings of [27], who discovered that maternal education is one of the factors that affect
students’ learning outcomes.

Nevertheless, this finding was in disagreement with [38, 39] whereby maternal edu-
cation was found as an insignificant factor in students’ educational grades. The current
study also revealed that paternal education was not a significant factor contributing
to students’ performance. It seems that maternal education was important to students’
performance since the mother spent more time with the children than the father [38].

The value for R2 and adjusted R2 for all the models were low which means that the
model did not achieve a good fit. This illustrates that the factors included in the model
did not explain the response variable well. There might be another independent variable
that more or might explain students’ performance better. However, the result of ANOVA
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tests was sufficient enough to support the significance of the models which indicated
that academic achievement can be modelled by the tested factors. Besides, it is still
possible to make a conclusion since the significance level showed that self-esteem, IQ,
and maternal education were statistically significant factors in academic achievement.

The significant coefficients still represent the change in academic achievement for
one unit of change in the independent variables (self-esteem, IQ, maternal education).
These factors have demonstrated their importance in determining students’ academic
success because the R2 and adjusted R2 continued to increase when the variables were
taken into account, despite the fact that the contribution was small. Moreover, prior stud-
ies [28, 40, 41] also reported very low values of R2 and adjusted R2 [28] which revealed
that 9.9% of students’ performance was explained by conscientiousness, extraversion,
and parents’ income.

Furthermore, [40] discovered the dimensions of emotional intelligence explained
8.7% of students’ achievement and 3% of students’ performance was explained by self-
esteem instability [41]. It shows that the R2 values of less than 20% are common in
various social science and psychology contexts [28, 40–42]. This is due to the fact
that the factors in the models are latent variables and do not directly contribute to the
estimation of CGPA itself.

Besides, multiple regression has a limitation in considering latent variables where it
assumed all variables are observable and have no measurement error [43]. As a result,
structural equationmodelling should be employed in the future since it allows researchers
to include latent variables and measurement errors in the analyses, assisting them in
addressing complex relationships [44]. To add, the aim of this study was to identify the
significant contributing factors for academic achievement that was represented by the
CGPA and not for the purpose to regress the CGPA using the model.

5 Conclusion

The current study’s findings indicated that self-esteem, IQ, and maternal education were
major contributors to higher academic achievement. As a result, the government, par-
ents, educators, and university administration should collaborate to establish methods
or programs that focus on these three factors to improve students’ achievement. For
future research, it is recommended to employ structural equation modelling to exam-
ine the direct and indirect effect of the variables on students’ academic achievement.
Besides, it is suggested to add more variables that might be affecting students’ academic
achievement such as study habits, time management, attendance, and many more.
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