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Abstract

The study aimed at finding out the level of Mathematics self-efficacy and its relationship with the
Mathematics performance of tenth-grade students. The study used a quantitative method. The data was
collected from one middle secondary school and three central schools under the Pemagatshel district from
3 March to 16™ March 2020. A total of 300 students comprising 150 males and females each were
included for the study. The data was collected using Mathematics Self-Efficacy Scales and analyzed
using SPSS. The overall finding indicated that students had an average level of Mathematics self-efficacy
(M=3.25; SD= 0.60). Among the four sources of self-efficacy, the study revealed that the students had
high Mathematics self-efficacy in vicarious experience (M= 3.67; SD= 0.62). The Pearson correlation
indicated a moderate positive correlation (r= .467, P=.05) between Mathematics self-efficacy and
Mathematics performance. Higher the Mathematics self-efficacy, better the Mathematics performance,
and lower the Mathematics self-efficacy, poorer the Mathematics performance. Therefore, it is imperative
to strengthen the skills and strategies that enhance the Mathematics self-efficacy of the students.

Keywords: Mathematics, self-efficacy,; performance; students; mastery experience, vicarious experience;
social persuasion; physiological state.

*Corresponding author: E-mail: pemnorbu00@education.gov.bt;



Norbu and Dukpa; ARJOM, 17(2): 34-46, 2021, Article no.ARJOM.66587

ABBREVIATIONS

BCSE  : Bhutan Certificate for Secondary Education.

BCSEA : Bhutan Council for School Examinations and Assessment.
MSE  : Mathematics Self-Efficacy.

MSES  : Mathematics Self-Efficacy Scales.

SD : Standard Deviation.

SPSS  : Statistical Package for Social Sciences.

STEM  : Science, Technology, Engineering and Mathematics.

1 Introduction

1.1 Background

Education is one of the nation’s most important investments in her people. It increases productivity,
creativity, encourages entrepreneurship, and technological advancements [1]. In Bhutan, with the beginning
of planned development, the modern education system commenced in 1961 [2]. Since then, education has
played a very important role in the pursuit of the country's political, cultural, environmental, and socio-
economic development to give a different identity as a small, peaceful, progressive, and happy nation [3].

Throughout the country, various schools have been established. Over the years, the number of schools and
students grew rapidly. In the early 1960s, there were only a few hundred students, however, in 2014 the
number of students in about 600 schools and institutions has increased to about 200,000 [3]. Moreover, there
were 256,216 students in 1,860 schools in 2018, including non-formal education, early learning centers, and
institutions [2]. The yearly increase in the number of schools and students shows that the Ministry of
Education is placing importance on Education.

There is widespread public concern over a decline in the quality of education despite the Ministry of
Education placing importance on Education. According to the Pupil Performance Report of Bhutan Council
for School Examinations and Assessment [BCSEA] [4], the pass percentage of Bhutan Certificate for
Secondary Education (BCSE, Class: 10) in 2011, 2012, 2013, and 2014 is 97.04%, 96.88%, 95.93%, and
93.73% respectively. The gradual decrease in student's pass percentage over the years is one of the
indications of poor performance in academics.

Many factors are affecting the students’ performance. They are socioeconomic status [5], parental support
[6], conducive learning environment [7], and self-efficacy of the students [8,9] to mention a few. Among all,
self-efficacy appears to be an important factor because it affects the motivation and learning of students
while other factors seemed to influence student’s self-efficacy [10]. Therefore, Self-efficacy is one of the
effective factors related to student's academic performance.

1.2 Problem Statement

Mathematics is the science of structure, order, and relationship that has evolved from the basic practices of
counting, measuring, and describing object shapes [11]. It prepares learners with reasoning power, creativity,
critical thinking, and the ability to solve problems. To be successful in the twenty-first century, all nations
require people who have a good understanding of logic, problem-solving, data handling, and creativity [12].

Despite the importance of Mathematics in personal and national development, the student's interest in
Science, Technology, Engineering, and Mathematics (STEM) careers has declined over the years [13].
Similarly in our country, the number of students in middle secondary schools is 52,023, however, it was
decreased in higher secondary schools to 37,983 [2]. This is one of the indications that the number of
students taking Mathematics is declining as they move to higher schools.
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Mathematics has been and continues to be one of the mandatory subjects in Bhutan from pre-primary till
middle secondary school. The subject’s mandatory status, however, has done little motivation in student’s
performance. Although, findings by Dukpa [14] revealed that the attitude of Bhutanese students towards
Mathematics was medium, yet their performance was unsatisfactory. According to the National Education
Assessment conducted by BCSEA [15], the overall performance of the class X students in the Mathematics
test was 38.03 out of 100 which was much lower than other subjects. Similarly, the performance of
Mathematics was the lowest among all the subjects in class X BCSE [16,17].

Human intelligence is not only a factor affecting academic performance. Self-efficacy also plays a crucial
role in the student’s academic performance [8, 9]. It acts as an effective output precursor [18]. Students with
a high self-efficacy towards Mathematics perform well and opt for a technical and scientific career compared
to those with low self-efficacy [19]. Therefore, the study investigated the level of tenth-grade students’ self-
efficacy in Mathematics and its impact on Mathematics performance.

2 Literature Review

2.1 Self-efficacy and its Sources

According to Bandura [20] who originally proposed the concept of self-efficacy defined as the beliefs of
individuals about their ability to produce designated performance levels. He further developed four major
influencing sources of self-efficacy. They are Mastery Experience; it refers to the people’s beliefs in their
ability gained from their own experiences, Vicarious Experience; it refers to the people’s beliefs in their
ability gained from the observation of the conduct and performance of the people around them, Social
Persuasion; it refers to the people’s belief in their ability gained from the feedback provided by the people
around them, and Physiological State; it refers to the people’s belief in their ability gained from the
physiology and mental state.

2.2 Relationship between Self-efficacy and Mathematics Performance

Self-efficacy affects the performance of all the subjects. It is widely accepted as being both the cause and
effect of academic achievement [21]. The level of self-efficacy beliefs varies among the subjects. Dullas [22]
found that student's performance in Mathematics posed a highly significant relationship with their self-
efficacy beliefs. On the other hand, there was a moderate relationship between their self-efficacy and
academic performance in English. However, there were significant relations between the self-efficacy of
Mathematics and Science to their academic performance. The relation between the self-efficacy of these two
subjects is correlated with their academic performance [23].

Self-efficacy is one of the key factors for effective teaching of Mathematics [24]. Many studies have shown
that this was correlated to the performance of Mathematics in such a way that students with higher self-
efficacy in Mathematics will have higher performance [21,25,26]. It has a direct effect on Mathematics
attitude and anxiety and thus has an impact on the performance of Mathematics [27]. Additionally, Stevens
et al., [28] have also found that it predicts motivational orientation and Mathematics performance. The study
also revealed a strong relationship between prior Mathematics achievement and self-efficacy. However,
Hackett and Betz [29] found that Mathematics performance was moderately correlated with Mathematics
self-efficacy.

2.3 Relationship between Self-efficacy Sources and Mathematics Performance

In terms of the relationship between self-efficacy sources and Mathematics performance, it was found that
there are high and medium-level significant relations between them [30]. The study also revealed that among
the sources, Mastery experiences, Social persuasions, and Physiological states are significant predictors of
Mathematics achievement, whereas vicarious experiences have not a significant effect on it. However, a
study conducted by Brand and Wilkins [31] found that Mastery experience is most influential in
Mathematics achievement.
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3 Methods

Since the study was intended to find out the level of Mathematics self-efficacy in Bhutanese tenth-grade
students in the Pemagatshel district, it requires a large number of participants to survey. Therefore the study
was carried out using the quantitative method.

3.1 Research Site and Participants

This study was conducted in Nangkor Central School, Pemagatshel Middle Secondary School, Yurung
Central School, and Yelchen Central School in the Pemagatshel district. The research site was selected based
on the convenience of the researcher. The study involved a total of 300 tenth-grade students comprising of
150 males and females each.

3.2 Data Collection Tools

3.2.1 Survey questionnaire

The study adopted the 24-item sources of Mathematics Self-Efficacy Scale (MSES) developed by Usher and
Pajares [32]. It consists of four dimensions namely; Mathematics Self-Efficacy from Mastery experiences (6
items, item no: 1, 2, 3, 4, 5 & 6), Mathematics self-efficacy from vicarious experiences (6 items, item no: 7,
8,9, 10, 11 & 12), Mathematics self-efficacy from social persuasion (6 items, item no: 13, 14, 15, 16, 17 &
18) and Mathematics self-efficacy from physiological state (6 items, item no: 19, 20, 21, 22, 23 & 24). Mean
values were interpreted as per the following table.

Table 1. Interpretation of mathematics self-efficacy score

Self-Efficacy Level Mean Range Interpretation
Very Poor 1.00-1.80 Very Low
Poor 1.81-2.60 Low

Average 2.61-3.40 Average

Well 3.41-4.20 High

Very Well 4.21-5.00 Very High

Mathematics Self-Efficacy interpretation was adapted from the study done by Saligumba and Segumpan [33]
on “Mathematics Performance and Self-Efficacy of Grade-9 Students”. The study is similar to the present
study and both used the same MSES questionnaire. Since the study had adopted a 5-point Likert-type scale
where 1 refers to “strongly disagree” and 5 refers to “strongly agree’, the highest level of Mathematics self-

efficacy which can be recorded using the questionnaire is 5 and the lowest is 1. Therefore, there should be 5
Maximum Value—Minimum Value 5-1

=—-=08to interpret

classes with an interval of 0.8 (Class Interval =
no.of classes

the different level of Mathematics self-efficacy.
3.2.2 Test score
Test scores were collected from their respective subject teacher in the form of annual exam marks for each

participant and mentioned in the questionnaire itself. It was used to assess the relationship with their self-
efficacy and draw inferences on the performance impact.

3.3 Validity and Reliability of Instrument

The Mathematics Self-Efficacy Scale used in this study was a pre-established standardized instrument used
by many Mathematics self-efficacy researchers. It is presumed to have high validity. Usher, and Pajares, [32]
the developer of MSES claimed that the items were validated and refined in three phases and finally came up
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with 24-items. This final model was invariant across gender and ethnicity and results suggest that it is
psychometrically sound and could be adapted for use in other domains as well.

Since MSES was a pre-established standardized instrument, it is presumed to have high reliability.
According to the developer, Usher and Pajares, [32], the six items in each of the four sub-scales showed
adequate internal consistency with Cronbach’s alpha coefficients above the cut-off of .80 recommended by
Henson [34]. .88 for mastery experience, .84 for vicarious experience, .88 for social persuasions, and .87 for
the physiological state.

3.4 Data Analysis Procedure

The survey questionnaire completed by the participants was documented. To analyze the data, separate
numeric codes were encoded to the data of the student participants. The data were punched in the statistical
package for social sciences (SPSS) and analyzed using appropriate descriptive and inferential statistics.
Using descriptive statistics, means and standard deviations were calculated to find the level of Mathematics
self-efficacy. Using inferential statistics, Pearson correlation was done to find the relationship between self-
efficacy and Mathematics performance.

4 Results

The data obtained from the survey questionnaire are presented using tables for easy interpretation. The
mean, standard deviation, and Pearson correlation were used to interpret the results. The results are
presented as follows;

4.1 Mathematics Self-Efficacy (MSE)

MSE indicates student’s self-beliefs in their ability to understand, solve, explain, apply, and overcome
Mathematics problems. Data analysis revealed that the overall MSE level of students was in the average
category with a mean = 3.25 and SD = 0.60 as reflected in Table 2. Among the four sources of self-efficacy,
it was found that student participants had a high level of Mathematics self-efficacy from vicarious
experience with a mean = 3.67 and SD = 0.64 as indicated in Table 2.

Table 2. Comparison of overall mathematics self-efficacy with four sources of self-efficacy

Sources of Mathematics Self-Efficacy N Mean SD Level
Mathematics Self-Efficacy from Mastery Experiences 300 3.23 0.65 Average
Mathematics self- Efficacy from Vicarious Experiences 300 3.67 0.62 High
Mathematics Self-Efficacy from Social Persuasions 300 2.81 0.78 Average
Mathematics Self-Efficacy from Physiological State 300 3.29 0.78 Average
Overall Mathematics Self-Efficacy (MSE) 300 3.25 0.60 Average

(Note: 1.00-1.80 = Very Low, 1.81-2.60 = Low, 2.61-3.40 = Average, 3.41-4.20 = High, and 4.21-5.00 = Very High)
4.1.1 Mathematics self-efficacy from vicarious experience
As apparent in Table 3, all the items of vicarious experience were rated in the high category with the highest
mean score in item 9 “Seeing kids do better than me in Mathematics pushes me to do better” and lowest in

item 111 imagine myself working through challenging Mathematics problems successfully”. Similarly, the
standard deviation of item 12 is the highest and item 11 the lowest.
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Table 3. Comparison of mean and SD of vicarious experience items

Items Mean SD Level
7. Seeing adults do well in Mathematics pushes me to do better. 3.78 0.88 High
8. When I see how my Mathematics teacher solves a problem, I can 3.70 0.91 High

picture myself solving the problem in the same way.
9. Seeing kids do better than me in Mathematics pushes me to do 3.84 0.89  High
better.

10. When I see how another student solves a Mathematics problem, I 3.52 0.88 High
can see myself solving the problem in the same way.

11. Timagine myself working through challenging Mathematics 3.47 0.85 High
problems successfully.
12. T compete with myself in Mathematics. 3.71 0.94 High
(Note: N= 300, 1.00-1.80 = Very Low, 1.81-2.60 = Low, 2.61-3.40 = Average, 3.41-4.20 = High, and 4.21-5.00 = Very
High)

4.1.2 Mathematics self-efficacy from physiological state

Among the six items of physiological state, item 19 “Just being in Mathematics class makes me feel calm
and relax” has the highest mean score, and item 24 “My whole body becomes relax when I have to do
Mathematics” has the lowest. Likewise, the standard deviation of item 20 is the highest and item 19 the
lowest as shown in Table 4.

Table 4. Comparison of mean and SD of physiological state items

Items Mean SD Level
19. Just being in Mathematics class makes me feel calm and relax. 3.51 0.92  High
20. Doing Mathematics work gains all of my energy. 322 1.06  Average
21. I start to feel energized as soon as I begin my Mathematics work.  3.27 0.94  Average
22. My mind gets a lot of ideas and I am able to think clearly when 3.34 1.00  Average
doing Mathematics work.
23. I get to relax when I think about learning Mathematics. 3.25 0.99  Average
24. My whole body becomes relax when I have to do Mathematics. 3.17 1.04  Average
(Note: N= 300, 1.00-1.80 = Very Low, 1.81-2.60 = Low, 2.61-3.40 = Average, 3.41-4.20 = High, and 4.21-5.00 = Very
High)

4.1.3 Mathematics self-efficacy from mastery experience

Among the six items of mastery experience, item 3 “When I study very hard, I do Mathematics very well”
has the highest mean score and item 6 “I do well on even the most difficult Mathematics assignments” has
the lowest. Likewise, the standard deviation of item 2 is the highest, and item 5 the lowest as reflected in
Table 5.

Table 5. Comparison of mean and SD of mastery experience items

Items Mean SD Level
1. Imake excellent grades on Mathematics tests. 3.10 0.83  Average
2. Thave always been successful in Mathematics. 3.13 0.91  Average
3. When I study very hard, I do Mathematics very well. 392 0.82  High
4. Tgot good grades in Mathematics on my last report card. 3.06 0.96  Average
5. 1do well on Mathematics assignments. 3.46 0.81  High
6. 1do well on even the most difficult Mathematics 2.68 0.84  Average

assignments.
(Note: N= 300, 1.00-1.80 = Very Low, 1.81-2.60 = Low, 2.61-3.40 = Average, 3.41-4.20 = High, and 4.21-5.00 = Very
High)
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4.1.4 Mathematics self-efficacy from social persuasion

All the items of social persuasion were rated in the average category with the highest mean score in item 16
“I have been praised for my ability in Mathematics” and lowest in item 14 “People have told me that I have
a talent for Mathematics” and 15 “Adults in my family have told me what a good Math student I am”. Also,
the standard deviation of item 17 and 18 are the highest, and item 16 the lowest as indicated in Table 6.

Table 6. Comparison of mean and SD of social persuasion items

Items Mean SD Level

13. My Mathematics teachers have told me that I am good at learning 2.90 0.93  Average
Mathematics

14. People have told me that I have a talent for Mathematics. 2.63 0.99  Average

15. Adults in my family have told me what a good Math student I am. 2.63 0.99  Average

16. Thave been praised for my ability in Mathematics. 3.01 091  Average

17. Other students have told me that [ am good at learning 2.98 1.01  Average
Mathematics.

18. My classmates like to work with me in Mathematics because they 2.73 1.01  Average

think I am good at it.

(Note: N= 300, 1.00-1.80 = Very Low, 1.81-2.60 = Low, 2.61-3.40 = Average, 3.41-4.20 = High, and 4.21-5.00 = Very
High)

4.2 Relationship between MSE and Mathematics Performance

Pearson correlation product revealed a moderate positive correlation and statistically significant between
Mathematics Self-efficacy and Mathematics performance (r = .467, P=.05) as shown in Table 7.

Table 7. Correlation between mathematics self-efficacy and mathematics performance

MP

Pearson Correlation 4677
MSE Sig. (2 — tailed) .000
N 300

** Correlation is significant at the 0.01 level (2—tailed)
5 Discussion

5.1 Mathematics Self-Efficacy and Sources of MSE

Among the four sources of self-efficacy, the vicarious experience has the highest level of MSE. The other
three sources of self-efficacy such as physiological state, mastery experience, and social persuasion have an
average level of MSE thus resulting the overall level of MSE in an average level. Therefore, the tenth-grade
students had an average level of MSE.

Bandura [35] mentioned that vicarious experience originates from the observation of the people around us,
particularly those regarded as role models. The Bhutanese always look at their predecessors who have been
very successful in their life and are regarded as role models. They get encouraged and try to follow in their
footsteps. Even the parents and teachers advise their children to look at their friends who are doing well in
their studies. Bhutanese value the advice provided by the elders, as it is one of the Bhutanese etiquettes.
Therefore, once children see their friends doing well in Mathematics, they get encouraged to learn and thus
develop more self-efficacy in Mathematics. His Majesty the king always emphasizes the importance of
Bhutanese values and etiquettes. Lamzang [36] reported that on the joint convocation of the two education
colleges of the Royal University of Bhutan, His Majesty emphasized that;
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Culture is our unique way of life, manners, etiquette, and thoughtfulness — the characteristics that define us
as Bhutanese. Right thoughts, actions, and speech combined with respect and regard for the feelings of
others — these qualities have brought unity and cohesion in our small society.

Since the establishment of modern education in Bhutan, the education system in the country has developed
gradually over the years. In the past few years, there has been a dramatic change in the education sector. The
education system puts more emphasis on the learning needs of learners in the 21%-century. However, when it
comes to real classroom teaching, teachers still dominates lesson in the primary classrooms [37]. Similarly,
Dolma [38] also found the presence of an authoritarian concept of teaching Mathematics and the knowledge
transferred by teachers through prolonged talks. Teachers tend to focus on what they do, not on what
students do. The teacher-dominated teaching method, therefore, make students believe that the teacher is
always right and regard them as their role model, thus developing MSE through the observation of their role
models.

However, Loo and Choy [39] and Yurt [30] found that mastery experience is one of the most influential
predictors of Mathematics performance. According to their studies, student's judgment was framed mainly
based on the experience they had while solving Mathematics problems and not so much on how they feel
about their ability. Their findings also support Bandura’s [20] theory that the most effective way of instilling
a strong sense of efficacy is through mastery experiences. On the other hand, Lau et al., [40] revealed that
social persuasions are the most influential predictor of Mathematics performance for third, fourth, and fifth-
grade students of U.S. International Baccalaureate Schools. The variations in the result could be due to
different grades, age groups, social, and cultural backgrounds of the students.

Among the six items of vicarious experience, finding suggested that; “Seeing Kids do better than me in
Mathematics pushes me to do better”, has the highest mean score. Therefore, students gain more self-
efficacy in Mathematics from vicarious experience when they see kids or friends younger than them perform
better in Mathematics.

Similarly, from the physiological state; "Just being in Mathematics class makes me feel calm and relax" has
the highest mean score as indicated in the findings. It means that the classroom environment must be
conducive, friendly, stress-free, and safe. Hence, students gain more self-efficacy from the physiological
state, when the classroom environment is conducive and safe.

“When I study very hard, I do Mathematics very well” has the highest mean score among the six items of
mastery experience. It means that good performance in the past develops higher self-efficacy. Therefore,
students gain more self-efficacy in Mathematics from mastery experience when they perform well in
Mathematics.

Finally, “I have been praised for my ability in Mathematics” has the highest mean score among the six items
of social persuasion. Thus, students gain more self-efficacy in Mathematics from social persuasion when
they were praised for their ability in Mathematics. Further, it was supported by Rumfola [41] that positive
reinforcement benefits students in the classroom if it is effectively implemented.

5.2 Relationship between Mathematics Self-Efficacy and Mathematics Performance

The study demonstrates a moderate positive correlation between student’s Mathematics self-efficacy and
their Mathematics performance. Therefore, it was concluded from the findings that students who had higher
MSE perform better in Mathematics.

The findings were consistent with the study done by Chowdhury and Shahabuddin [42]; Hackett and Betz
[29]; Kaya and Bozdag [43] where students had a moderate positive correlation between Mathematics self-
efficacy and Mathematics performance. Similarly, Dullas [22] found that Mathematics self-efficacy
significantly correlated with Mathematics performance. The findings supported Bandura's [44] theory of
self-efficacy where the higher the level of induced self-efficacy, the higher the performance accomplishment
and lower the emotional arousal. Therefore, self-efficacy is one of the factors influencing the performance of
Mathematics.

41



Norbu and Dukpa; ARJOM, 17(2): 34-46, 2021, Article no.ARJOM.66587

6 Conclusion

The findings of this study showed that tenth-grade students had an average level of Mathematics Self-
efficacy. Among the four sources of self-efficacy, students gain more MSE from vicarious experience. There
was a moderate positive correlation between Mathematics self-efficacy and Mathematics performance.
Higher the MSE, better the Mathematics performance, and lower the MSE, poorer the Mathematics
performance.

This study, therefore, recommends Ministry of Education to strengthen different strategies to enhance the
MSE of the students. Teachers and parents may provide enough opportunities for students to observe their
friends’ successful performance, create a safe and conducive classroom environment, and provide positive
reinforcement while doing Mathematics tasks.

The findings of this study may not be generalized to other students and schools in Bhutan considering the
research site employed in the study. Therefore, a detailed study on the Mathematics self-efficacy of students
representing different schools, students, and grades from different parts of the country is recommended for
the generalizability of the findings.
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