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Abstract

This study has aimed to identify the relationship of self-efficacy in science
with academic achievement amongst national secondary school students in
the Rompin district. This study is a quantitative research using the survey
method through a questionnaire. A total of 191 students from 4 schools in the
Rompin were involved in this study. The data were analysed using descriptive
and inferential statistics methods. This study found that practical work was
the highest contributing factor to student self-efficacy (M = 3.77, SD = 0.572)
whilst cognitive skills were the lowest contributor (M = 3.13, SD = 0.437). An
independent sample t-test analysis showed that there were significant differ-
ences in the self-efficacy of science between male and female students. The
study found that female students’ self-efficacy (M = 3.49, SD = 0.363) was
higher than for males (M = 3.28, SD = 0.384). The Pearson correlation test
showed that there was no significant relationship between self-efficacy and
academic achievement, where r = 0.124 and p = 0.09. The implication of the
findings from this study can assist the Ministry of Education Malaysia (MOE),
schools, and teachers, especially science education teachers, in developing
strategies to enhance student science self-efficacy and thus, increase students’
participation in Science streams.
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1. Introduction

Science and Technology can influence our daily lives in many ways (e.g. health,

climate, work) and provide job opportunities; as well, it is pivotal in promoting
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economic growth (Henriksen et al., 2015). According to the US Department of
Commerce (2011) in Baker (2013), Science, Technology, Engineering, and Ma-
thematic (STEM) areas have greater job opportunities and salaries than the
non-STEM fields. Therefore, maximising the number of students pursuing the
STEM fields has become the main objective in initiatives and reformation made
by many countries in order to ensure that the students are ready and qualified to
participate in STEM careers (McDonald, 2016). However, in recent years, there
have been concerns regarding the declining participation and interest in science
amongst students (Wilson & Mack, 2014; Lyons & Quinn, 2010). Therefore, this
declining phenomenon can be a threat to any developing country including Ma-
laysia.

In Malaysia, to achieve the country’s goal of producing experts in science and
technology, the National Science, Technology, and Innovation Policy has been
aiming at implementing science, technology, and innovation practices in every
community (MOSTI, 2016). However, community involvement, especially amongst
students, in science has not been satisfactory. Yee & Fah (2014) stated that stu-
dent participation in science at schools and universities is low. The number of
students pursuing the science stream amongst secondary school students in Ma-
laysia is only 29% and it is far from the goal of the Ministry of Education Malaysia
to set a target of 60% of student participation in Science/Technical and 40% in the
Art stream (Halim & Meerah, 2016; Nazirah et al., 2013). Based on the Pro-
gramme for International Student Assessment (PISA) 2015, Malaysia showed an
increase in the score for the Science domain which was 443 compared to 420 in
the PISA 2012. However, the score did not achieve the average OECD score
which was 493. In addition, compared to other developing countries, such as
China and Vietnam, science performance amongst Malaysian students is still far
behind (Da Wan et al., 2018).

The deterioration of the science achievement amongst students has sparked
numerous studies to investigate the causes of the issue. Phang et al. (2014) ana-
lysed the contributing factors to bring about a decline in the trend of students’
participation in the science stream from 2001-2010 and they found that the con-
tributing factors were attitude, interest, perception, student anxiety, and motiva-
tion for science learning. Furthermore, Adnan and Ghazali (2011) stated that, stu-
dents’ motivation for science learning can be influenced by their self-efficacy. Ac-
cording to Abu-Tineh, Khasawneh, and Khalaileh (2011), the level of self-efficacy
can influence the attitudes in learning exhibited by students. In Malaysia, several
studies on self-efficacy have been conducted in the context of education. Most
recent studies have focused on the degree of self-efficacy amongst the teachers.
For example, a study on teacher leadership styles and teacher effectiveness levels
was conducted by Baharin (2018) whilst Ali et al. (2017) conducted a study on
the self-efficacy of physical education teachers in the implementation of teaching
physical education subjects. In addition, a study on the professional learning
community and the self-efficacy of secondary school teachers was conducted by
Ismail, Yen & Abdullah (2017). Although there were studies on self-efficacy
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amongst students, such as the studies conducted by Adnan & Ghazali (2011),
Sawari et al. (2015) and Sawari et al. (2013), the studies focused on rural students
as well as language subjects, such as English, Arabic, and Malay but not science
subjects.

Andrew (1998) in Aurah (2017) believed that students’ course selections can
be explained by self-efficacy. The researcher’s opinion was based on a study that
identified the factors influencing students’ retention and attrition in a nursing
course. One of the findings reported that academic self-efficacy was predictive to
course withdrawal (Harvey & McMurray, 1994). Aurah (2017) stated that if the
female student has a low self-efficacy to succeed in Science, it can lead to a low
achievement and she will tend to avoid the science courses. Nevertheless, female
students’ participation in science at the university level in Malaysia is higher
than for male students. In a study by Tienxhi (2017) on the gender gap in public
universities in Malaysia, researchers found that the number of women is higher
than the number of male students in seven fields of study, including areas where
women have traditionally been less involved, such as math and science.

There were numerous studies reporting a significant relationship between
self-efficacy and academic achievement (Nasir & Igbal, 2019; Ramnarain & Ra-
maila, 2017; Kamalimoghaddam et al., 2016; de Fatima Gouldo, 2014). Academic
achievement can influence students not only on the choice of academics at the
high school level but also on the selection of college and university admissions
(Mbathia, 2005). According to Halim & Meerah (2016), the students’ enroll-
ments in science from rural schools in Malaysia were critically low. The factor
contributing to the low enrollment might be cause by students’ low self-efficacy
and achievement in science which lead to their avoidance in science stream at
upper secondary and tertiary level. Ardura & Galan (2019) stated that the re-
search works on the effect of self-efficacy on academic achievement in science at
secondary level were scarce. Therefore, considering the issues from the related
literature, the purpose of this study is to investigate the relationship between the
self-efficacy and achievement of science subjects amongst rural secondary school

students in the Rompin district.

2. Literature Review
2.1. Definition of Self-Efficacy

Self-efficacy is one aspect of the social cognitive theory defined as someone’s be-
lief in his or her own ability to achieve a certain level of achievement or perfor-
mance (Bandura, 1977). In addition, Schunk (1982) defined self-efficacy as a
personal judgment towards to what extent their own ability plays in an achieve-
ment that may include unpredictable and stressful elements. Perceptions of
self-efficacy can influence a person’s behaviour in decision making, help assess
how much effort and resilience a person puts into a given task and influence an
individual’s thinking and reaction to emotions (Pajares & Miller, 1995).

Generally, self-efficacy is divided into two stages, namely high self-efficacy
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and low self-efficacy. Bandura (1997) reported that individuals with high levels
of self-efficacy would prefer to perform more challenging tasks. When perform-
ing these tasks, individuals with high self-efficacy will put more effort into them
than individuals with low self-efficacy. Schunk (1981) further stated that indi-
viduals with high levels of self-efficacy will maintain their involvement in a task
whilst for individuals with low self-efficacy, they will have less self-efficacy in
performing the task.

2.2. Factors Influencing Self-Efficacy

Bandura (1977) explained that an individual’s self-efficacy can be influenced by
four main factors which are performance outcomes, vicarious experiences, ver-
bal persuasion, and physiological condition. The performance factors can affect
self-efficacy as they are based on one’s experiences or achievements. The expe-
rience of success can increase the perception or expectation of mastery, whilst
the experience of failure will reduce it. However, if high self-efficacy is shaped by
repeated success, the negative response to failure will be diminished and over-
come by strong effort and strong self-motivation.

The vicarious experiences factor can influence individual self-efficacy through
social modelling. Self-efficacy can be shaped by seeing people in the surround-
ings, with the same situation, capable of success or mastering skills, such as peers
who finished the job well or got good results in the test. By making the people
around them as models, they can increase their confidence towards their own
abilities to achieve the same success.

Furthermore, individuals who are verbally convinced that they have the ability
to master a given activity or task may put greater effort than individuals who
have self-doubt and are over-thinking on their self-lacking (Bandura, 1994). With
regard to the school environment, verbal persuasion can be explained by the role
of teachers in motivating students to learn (Sawari et al., 2015). Through verbal
persuasion and guidance from teachers in performing a task, students will be
more motivated to perform the task well (Margolis & McCabe, 2006).

Self-efficacy can also be influenced by the psychological situation and emotional
state of an individual. Positive emotional states can enhance one’s self-efficacy
whilst negative emotions can lower one’s self-confidence. According to Sawari et
al. (2015), a peaceful school environment can generate positive moods and emo-

tions.

2.3. Self-Efficacy and Gender

Studies on the effects of self-efficacy and gender have been conducted by many
researchers from various fields of knowledge. The findings that showed signifi-
cant differences between the level of self-efficacy and gender have been reported
in many studies. McKenzie (1999) used the Pearson Correlation test analysis,
using the Statistical Package for the Social Sciences (SPSS) software to investigate
the correlation between self-efficacy and self-esteem amongst students. The

analysis reported that self-efficacy had a significant positive relationship with
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gender. Weisgram & Bigler (2006) studied the role of self-efficacy in shaping
students’ interests in science and also reported similar findings when they found
that the male students in the control group had higher self-efficacy than the fe-
male students. In addition, Aurah (2017) conducted a study on the relationship
of self-efficacy beliefs in science, gender, and achievement amongst high school
students in Kenya. This study found that there was a significant difference be-
tween gender and self-efficacy in science and academic achievements. The re-
sults of this study revealed that the female students achieved better achievements
than the male students in both science self-efficacy and academic achievement.
In addition, this study also emphasised that the findings of the study were not in
line with previous research reports which found that the female students often
achieved lower achievements than the male students in science-related fields and
assignments.

In Malaysia, Mahyuddin et al. (2006) also conducted research that examined
the self-efficacy and gender. In their study of the relationship of self-efficacy
between students and English achievement, the result showed that there were
significant differences in the self-efficacy between girls and boys in English
where the females students exhibited higher self-efficacy than the males. In addi-
tion, Sawari et al. (2013) also reported that the Pearson Correlation analysis
showed that there was a positive and significant relationship between self-efficacy
and gender. However, the strength of the relationship was weak (r = 0.361). Sa-
wari et al. (2015) reported that there was a significant difference between the
self-efficacy of learning and gender. This study found that the female students
had higher levels of self-efficacy than the male students. However, the scarcity of
published studies on self-efficacy and gender for the science subject in Malaysia
has made it difficult for the researcher do a review. Nevertheless, there were
some studies relevant to self-efficacy and gender in the science related field
found. Students’ motivation can be influenced by self-efficacy (Jansen, Scherer,
& Schroeders, 2015; Adnan & Ghazali, 2011). A comparative study on students’
motivation towards science learning in secondary schools in Oman and Malaysia
by Salih et al. (2016) reported that there was a significant difference in motiva-
tion scores for females (M = 114.54, SD = 13.14) and males (M = 108.29, SD =
17.87); t (3.76), df = 319, p= 0.00).

Besides that, there are several studies that reported no significant differences
between self-efficacy and gender. Amongst them is Kiran & Sungur (2012) who
studied the self-efficacy of middle school science students and their sources in
the context of gender. This study reported that there was no significant differ-
ence in the self-efficacy of science between the male and female secondary school
students. Shkullaku (2013), in his study of the relationship between self-efficacy
and academic achievement in the context of gender amongst Albanian students,
reported similar findings where there were no differences in the self-efficacy
amongst students of different genders. Meanwhile, in Malaysia, a study on the

motivation and achievement of Malaysian students in studying Matriculation
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Biology was conducted by Yeoh and Ierardi (2015). The study found that the
male students had higher self-efficacy than the females, however there was no
significance difference reported. Saleh (2014), in her study on Malaysian stu-
dents’ motivation towards Physics learning, reported a similar finding which was
that there were no significant differences found between the male and female

students’ motivation.

2.4. Self-Efficacy and Academic Achievement

Studies on the relationship of self-efficacy and achievement have gained atten-
tion from worldwide researchers. Self-efficacy is one of the affective factors often
associated with academic achievement (Ramnarain & Ramaila, 2017). Kamali-
moghaddam et al. (2016) conducted a study on the influence of mathematical
beliefs on mathematics achievement through mathematical self-efficacy in four
schools in Shiraz, Iran. The findings of the study reported that the students who
had strong beliefs in mathematics had higher self-efficacy and this led to higher
math achievements. A study on the perceptions of academic self-concept and
academic self-efficacy in six twice-exceptional (2e) students from a Singapore
secondary school was conducted by Wang & Neihart (2015). This study reported
that although 2e students struggled with some subjects that required memorable
understanding and reading skills, they had positive academic self-concept and
academic self-efficacy that could influence their academic achievements. In ad-
dition, this study also found that the students’ self-efficacy of the 2e was influ-
enced by external factors from parents, teachers, peers, and past achievement. In
addition, Caprara et al. (2011) conducted research on the contribution of perso-
nality traits and self-efficacy beliefs to academic achievement amongst Italian
students. This study reported that openness and self-efficacy at the age of 13
contributed to junior high school achievement. Junior high school achievement
contributed to academic self-efficacy at the age of 16, which indirectly contri-
buted to higher academic achievement. Their findings also showed that academ-
ic self-efficacy was a contributing factor to personality traits and academic
achievement.

In Malaysia, several studies on self-efficacy and achievement have been con-
ducted. Adnan and Ghazali (2011) conducted a study on students’ perceptions of
the use of language learning strategies and self-efficacy of university students in
peninsular Malaysia. This study reported that there was a significant relationship
between language learning strategies and academic achievement. In addition, the
study also found that self-efficacy was significantly associated with learning
strategies. Yusuf (2011), in his study on the effects of self-efficacy, motivation
achievement, and learning strategies on academic achievement, also reported
that self-efficacy significantly affected learning achievement. A study by Amin et
al. (2016) on predictors of academic achievement in online peer learning
amongst undergraduate students in public universities also reported that there

was a significant relationship between academic self-efficacy, peer involvement,
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social influence, peer feedback, and cooperation with academic achievement
amongst the respondents.

Although there were many studies that reported that there was a significant
relationship between self-efficacy and achievement, there were some studies that
reported the opposite findings. Baanu et al. (2018) conducted a self-efficacy study
and academic achievement of north-central high school chemistry students in
Nigeria. The findings showed that no significant relationship existed between the
self-efficacy and academic achievement of chemistry students. Ramos-Sdnchez
and Nichols (2007) studied whether self-efficacy mediated the relationship of gen-
eration status and two indicators of academic achievement amongst 192 college
students. The findings of this study reported that self-efficacy had no relationship

between generation status and academic achievement.

3. Methodology
3.1. Research Design

This study was a quantitative research using the survey method to study the rela-
tionship of science self-efficacy with students’ achievement in the science sub-
ject. Creswell (2014) stated that quantitative methods are an appropriate ap-
proach for explaining the relationships between variables in a research. This

method also explains how one variable can influence another variable.

3.2. Research Population, Sample and Sampling Technique

In this study, the selected population were Form 4 students taking Science at the
National Secondary School located in the rural area of Rompin, Pahang. Rompin
was selected as the site of this study because the area is located near the re-
searcher’s residential area indirectly providing the researcher with the opportu-
nity to collect the survey data easier. The rationality of choosing Form 4 students
as specific research subject for this research is because they already took Form 3
Assessment (PT3) for science subject. PT3 is a national assessment that measur-
ing students’ achievement level throughout 10 years of schooling. Therefore, this
study intends to see the connection between Form 4 students’ self-efficacy and
their PT3 achievement in science.

The sampling technique used to obtain the sample for this research is cluster
sampling method. This method was selected as sampling technique because it is
difficult to identify the exact number of population. In addition, this method is
the most time and cost efficient compared to other random sampling method
(Alvi, 2016). There are 13 national secondary schools that located at rural area in
Rompin. Out of 13 schools, four schools were randomly selected to obtain the
final sample for this study. All students in four schools selected are heterogeneous.

Therefore, a total of 191 Form 4 students were involved as the sample in this study.

3.3. Research Instrument

The instrument used in this study was a questionnaire on student self-efficacy in

DOI: 10.4236/ce.2019.1011179

2515 Creative Education


https://doi.org/10.4236/ce.2019.1011179

N. L. Jamil, S. N. D. Mahmud

the subject of Science. This questionnaire was constructed based on a study
conducted by Lin et al. (2013) based on previous studies, such as Baldwin et al.
(1999) and Aydin & Uzuntiryaki (2009). The items in these instruments were
translated into Malay and modifications were made by the researchers to im-
prove the quality of the research results. The questionnaire comprised two sec-
tions, section A and section B.

Section A contained the students’ demographic information using the nominal
scale and section B contained the questionnaire items related to student self-efficacy
in the Science subject using the Likert scale. Students’ academic achievement was
collected through the information given in section A on their past achievement
in PT3. The questionnaire items for section B were divided into five constructs
based on the study by Lin et al. (2013) which were conceptual understanding
(there were two items, for example: “I know the definition of basic scientific
concepts (e.g. gravity, photosynthesis, etc.)”), higher-order cognitive skills (five
items, for example: “I can critically evaluate scientific problem solving”), prac-
tical work (four items, for example: “I know how to provide experimental
equipment in the laboratory”), daily application (six items, for example: “I can
explain everyday life using the scientific theory”), and science communication
(five items, for example: “In science class, I can express my own ideas clearly”).
In addition, the science learning constructs were added in this study to assess the
students’ confidence in science achievement. This component was important
because the self-efficacy of learning can represent the individual’s beliefs and
expectations about performing the task and achieving a specific outcome
(Bandura, 1997).

3.4. Pilot Test

A 26-item questionnaire was administered to 90 respondents from three sec-
ondary schools in the Rompin district. A pilot study was performed to obtain the
reliability of the instrument based on the Alpha Cronbach value. The pilot study
found that the item reliability index was 0.89. Therefore, the questionnaire used

was appropriate for use in this study.

3.5. Data Analyses

The data from this study were analysed using descriptive and inferential statis-
tics methods. According to Abdullah and Ahmad (2013), a descriptive statistical
analysis is used to create, present, and summarise information from the data to
facilitate the readers’ understanding. The data, analysed and summarised, has
been presented in the form of graphs, charts or tables. The descriptive statistical
analysis of the study was used to obtain frequency and percentage reports for the
demographic findings of the respondents, whilst the mean and standard devia-
tions were obtained from section B’s findings, which included six construct of
the students’ Science self-efficacy.

An inferential statistical analysis was performed to determine the relation-
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ships, differences, and linear relationships between the study variables (Pallant,
2011). The dependent variable in this study was students’ academic achievement,
whilst the independent variable was self-efficacy in science. The inferential sta-
tistical analyses used in this study were two independent sample t tests and the
correlation test. The two independent sample t tests were used to test the differ-
ences in self-efficacy and academic achievement amongst the students based on
gender. Meanwhile, the correlation test was used to identify the relationship be-

tween self-efficacy and academic achievement.

4. Result

4.1. Descriptive Analyses

Demography

A total of 191 students from 4 schools were involved in this study. Meanwhile,
only 187 students were successful in completing the questionnaire. From 187
respondents, 45.5% (n = 85) were male and 54.5% (n = 102) were female stu-
dents (Table 1).

Levels of Students Science Self-efficacy

The descriptive analyses of the six constructs of science self-efficacy amongst
secondary school students in Rompin have been shown in Table 2. The self-efficacy
of practical work showed the highest mean scores (M = 3.77, SD = 0.572).
Therefore, practical work was the highest construct that contributed to the
science self-efficacy of the students compared to conceptual understanding,
higher-order cognitive skills, daily application, science communication, and
science learning. Whereas, high-order cognitive skills were the lowest construct
contributing to the students’ science self-efficacy (M = 3.13, SD = 0.437). Overall,

Table 1. Respondent demography.

Frequency (N) Percentage (%)
Male 85 45.5
Female 102 54.5
Total 187 100

Table 2. Descriptive analyses of the six constructs of science self-efficacy.

N Minimum  Maximum M SD
Conceptual Understanding 187 1.50 4.50 3.22 0.521
Higher-order Cognitive Skills 187 1.50 4.17 3.13 0.437
Practical Work 187 2.00 5.00 3.77 0.572
Daily Application 187 2.33 4.67 3.43 0.528
Science Communication 187 2.00 4.75 3.45 0.521
Science Learning 187 1.75 4.75 3.39 0.496
Science Self-Efficacy 187 2.38 4.46 3.39 0.387
DOI: 10.4236/ce.2019.1011179 2517 Creative Education
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the level of self-efficacy of science amongst the secondary school students in
Rompin was high (M = 3.93, SD = 0.387).

Table 3 presents the descriptive statistics for the science self-efficacy based on
gender. This study found that the self-efficacy of the female students (M = 3.49,
SD = 0.363) was higher than for the males (M = 3.28, SD = 0.384).

Students Science Achievement

Table 4 shows the student achievement levels based on the Form 3 Assess-
ment results (PT3). The study found that the majority of the students obtained
an E grade in the Science subject at PT3 with 30.48% (n = 57) and that was fol-
lowed by the grade D, which was 29.95% (n = 56). Only 3.21% (n = 6) obtained
grade A and 2.67% (n = 5) received grade B. In addition, there were also stu-
dents who obtained grade F with 14.97% (n = 28).

Table 5 shows the descriptive statistics for student academic achievement
by gender. The study found that the academic achievement of the female
students (M = 1.83, SD = 1.29) was higher than that of the men (M = 1.61,
SD = 1.06).

4.2, Inferential Statistics

Differences in Science Self-efficacy and Academic Achievement amongst Stu-
dents of different genders
Two independent sample t-test analyses were used to determine the mean dif-

ference in the self-efficacy of science based on gender. Prior to the t-test analysis,

Table 3. Descriptive statistics for science self-efficacy based on gender.

Gender N M SD
Male 85 3.28 0.384
Science Self-efficacy
Female 102 3.49 0.363

Table 4. Students’ academic achievements.

Science Achievement No. of Students Percentage (%)
A 6 3.21
B 5 2.67
C 35 18.72
D 56 29.95
E 57 30.48
F 28 14.97

Table 5. Academic achievement based on gender.

N M SD
Male 85 1.61 1.06
Academic achievement
Female 102 1.83 1.29
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normality tests were performed to meet the statistical assumptions for two inde-
pendent sample t tests. The independent sample t-test analysis revealed that
there was a significant difference in the self-efficacy of science between male
students (M = 3.28, SD = 0.384) and female students (M = 3.49, SD = 0.363), t
(185) = —3.926; p < 0.05 [95% CI = —0.323 to —0.107] (Table 6). Whereas, there
was no significant difference in academic achievement between the male stu-
dents (M = 1.61, SD = 1.059) and the female students (M = 1.83, SD = 1.290), t
(185) = —1.267; p> 0.05 [95% CI = —0.567 to —0.123].

The relationship between Science self-efficacy and academic achievement

Based on Table 7, the Pearson correlation coefficient revealed that there was a
weak positive relationship between the self-efficacy of science and student aca-
demic achievement (r = 0.124). The relationship between self-efficacy and aca-
demic achievement was not significant at the significance level of 0.05, where p =
0.09. Therefore, it can be concluded that there was no significant relationship
between science self-efficacy and academic achievement amongst the secondary

school students in Rompin.

5. Discussion

The purpose of this study was to investigate the science self-efficacy amongst the
secondary school students in the Rompin district. Students’ science self-efficacy
encompassed six constructs, namely conceptual understanding, higher-order
cognitive skills, practical work, daily application, science communication, and

science learning. The descriptive statistics obtained by the students in this study

Table 6. T-test analysis for self-efficacy of science and academic achievement by gender.

t test 95% CI
Gender N M SD
df t pvalue Lower Upper

Science Male 85 328 0.384

185 3926 0.000 -0.323 —0.107
self-efficacy  pemale 102 349 0363

Academic Male 85 1.61 1.059

iy 185 -1267 0207 -0.567 —0.123
achievement  popale 102 1.83  1.290

Table 7. Pearson Correlation between Science Self-efficacy and Academic Achievement
among Secondary School Students in Rompin.

Academic achievement Science self-efficacy

Academic achievement  Pearson correlation 1 0.124
Sig. (2-tailed) 0.09
N 187 187
Science self-efficacy Pearson correlation 0.124 1
Sig. (2-tailed) 0.09
N 187 187
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were in line with the findings from previous studies that measured similar con-
structs with this study (Ramnarain & Ramaila, 2017; Ferrell, Phillips, & Barbera,
2016). The mean values for all the constructs in the science self-efficacy scale
ranged from 3.13 to 3.77 and the overall mean was 3.39. These results demon-
strated that the students had positive expectations in their science achievement
(Ramnarain & Ramaila, 2017).

This study found that the students achieved the highest mean scores in the
practical work construct, which were practical activities in the science lab. This
construct was also categorised as psychomotor skills. The findings of this study
were similar to the findings of a study conducted by Ramnarain & Ramaila
(2017), which also measured the dimensions of cognitive skills, psychomotor
skills, and daily applications to test the self-efficacy of Chemistry amongst
first-year chemistry students at a university in South Africa. However, they
found that the students obtained the lowest mean scores in the daily application
construct. Meanwhile, the current study was in contrast to their findings, which
was that the student’s scores were the lowest in the higher-order cognitive skills
construct.

The low scores for the higher-order cognitive skills constructs indicated that
the students’ confidence in their ability to use scientific approaches, such as
scientific inquiry skills, problem solving, and critical thinking, was at a low level.
A study of higher-order thinking skills in science learning amongst secondary
school students was conducted by Saido et al. (2015). The findings also showed
that the majority of the students had low levels of cognitive skills. Researchers
have suggested two factors causing students’ cognitive skills in science learning
to be at a low level; they are science curriculum and learning environment.
Therefore, to enhance the students’ higher-order thinking skills, the science cur-
riculum requires educators to use appropriate teaching and learning methods to
enhance student engagement in the learning process (Gillies et al., 2014).

Overall, the national secondary school students in the Rompin area had the
lowest level of science self-efficacy to the highest. Based on the findings of the
current study, the total mean of the students’ science self-efficacy scores ranged
from 2.38 to 4.46. No student had the lowest mean score in the range of 1 - 1.8.
The majority of the students obtained a moderate level of self-efficacy in science
(57%), with mean scores of 2.7 to 3.4. The total mean of the students’ science
self-efficacy scores was 3.39. The respondents for this study were from a rural
area. Therefore, the findings of this study were in line with Sawari et al. (2015)
finding which found that students in rural areas had moderate levels of
self-efficacy.

Besides that, this study found that 30.48% of the students received grade E in
the PT3 exam for science subjects. According to the School Exam Analysis Sys-
tem (2016), the grades for E were reaching the minimum. Thus, these findings
indicated that the majority of the students had achieved only a minimum level in

science subjects and had not mastered the content of the science curriculum as a
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whole. In addition, the study also found that the percentage of the students who
achieved the excellence level was very low (3.21%) and, surprisingly, there were
also students who had not reached the minimum level, where 14.97% of the stu-
dents had obtained the F grade.

A descriptive analysis of the level of self-efficacy based on gender found that
the female students achieved higher levels of self-efficacy in science than the
male students. Thus, the findings of this study were in contrast to most previous
studies that reported the male students having higher levels of self-efficacy in
science than the females (Tenaw, 2013; de Fatima Gouldo, 2014; Aslam & Ali,
2017). However, the findings of this study were in line with the findings of Louis
& Mistele (2011) and Aurah (2017).

Although Louis & Mistele (2011) presented similar descriptive findings but
statistically, the findings revealed that there was no significant difference in the
level of science self-efficacy between the male students and the female students.
These findings were contrary to the current study where two independent sam-
ple t-test analyses indicated that there were significant differences in the level of
science self-efficacy between the male and female students. As such, these find-
ings were seen to have particular implications, especially for science teachers.
Science teachers need to be aware of the differences in the self-efficacy of learn-
ing between their male and female students whilst designing a restructuring cur-
riculum that has been implemented with a more appropriate approach (Aurah,
2017). Involving students in inquiry-based science whilst in high school can
contribute to the mastery of the skills needed to enhance the strong self-efficacy
of science (Britner & Pajares, 2006).

Furthermore, a descriptive analysis of academic achievement by gender indi-
cated that the female students had higher academic achievement compared to
the male students. However, no statistically significant differences were reported
in this study. The findings of this study were parallel with the findings of Louis
& Mistele (2011) and Shkullaku (2013) who reported no significant differences
between academic achievement and gender. Meanwhile, Oluwatelure (2015), in
her study of “Gender Differences in the Attitudes of Public Secondary Students
in Science”, reported different findings. She found that there was a significant
difference between achievement and gender.

The Pearson correlation was conducted to identify the relationship between
student self-efficacy and academic achievement amongst the secondary school
students in Rompin. This study found that there was no significant relationship
between science self-efficacy and academic achievement. Therefore, this finding
failed to reject the hypothesis used in the study. This study’s findings were in
contrast to the findings of previous studies which reported a significant rela-
tionship between self-efficacy and academic achievement (e.g. Witt-Rose, 2003;
Britner & Pajares, 2006; Wang & Neihart, 2015; Kamalimoghaddam et al., 2016).
Nevertheless, the findings in this study were in line with the study conducted by
Baanu et al. (2018); Sahranavard & Hassan (2012); Zanariah (2010); and Ra-
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mos-Sanchez & Nichols (2007). The failure of this study to prove a significant re-
lationship between science self-efficacy and academic achievement may be due to
the use of non-specific self-efficacy measures and the measures used to measure the
achievement levels (Pajares, 1996). Although the findings of this study did not show
any significant correlation between self-efficacy and academic achievement,
self-efficacy is still believed as a potential variable that influences student
achievement if considering long-term outcomes (Ramos-Sanchez & Nichols, 2007)
Besides that, Baanu et al. (2018) findings suggested that academic achievement
may not be influenced by the students’ self-efficacy levels if other factors that
were much more crucial, were disregarded. Students’ science self-efficacy can be
influenced by many factors. The most crucial variables influencing self-efficacy
are those related to education, families, society, and development (Schunk &
DiBenedetto, 2016).

6. Conclusion, Implication and Future Research

In conclusion, this study examined the levels of science self-efficacy and aca-
demic achievement and the differences in the levels of self-efficacy of science
between male and female students, and it identified the relationship of the stu-
dents’ science self-efficacy with their academic achievement. The mean number
of the students’ self-efficacy scores was found to be moderate at 3.39 whilst the
students’ academic achievement levels only reached the minimum grade E in the
PT3 examination. In addition, this study found that there were significant dif-
ferences in the levels of science self-efficacy between the male and female stu-
dents. Therefore, this study rejected the first null hypothesis that there was no
significant difference in the degree of self-efficacy between male and female stu-
dents, whereas, the findings reported that there was no significant difference in
the academic achievement of the students based on gender. In addition, this
study failed to reject the second null hypothesis of the study since there was no
significant relationship between self-efficacy and academic achievement, where r
=0.124 and p = 0.09.

Based on the findings obtained in this study, there are several significant im-
plications that can assist the Ministry of Education Malaysia (MOE), schools,
and teachers, especially science education teachers, in developing strategies to
enhance student science self-efficacy and thus, increase students’ participation in
Science streams. Firstly, there is necessity for science teacher to consider the
gender differences of science self-efficacy in choosing appropriate instructional
design. Secondly, teachers should engage student with creative learning strate-
gies that include various dimensions of self-efficacy (e.g. higher-order cognitive
skills, communication skills, conceptual understanding, etc.). Next, considering
the critically low of students’ achievement in PT3, this study supports the idea
that students’ enrollment in science stream is influenced by previous achieve-
ment. According to Bandura (1977), previous achievement can influence some-

one’s self-efficacy which lead to their future decision making. In addition, the
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selection system of students’ admission in science stream at upper secondary
level in Malaysia is depending on their PT3 performance.

In order to obtain more accurate findings, replication in carrying out this
study is recommended. In order to improve the research findings, the factors or
constructs that measure student self-efficacy should be more specific and appro-
priate for measuring student academic achievement. In addition, replication of the
study is recommended to make use of a larger study sample. Since the self-efficacy
of cognitive skills had the lowest impact in this study, further studies on cogni-
tive skills are also recommended to identify the cause. Based on the findings of
the study which showed that the achievement of science amongst the students
was only to a minimum, further study to determine the factors or causes of this

situation is strongly encouraged.
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