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Abstract
The focus of the study was to explore students’ self-efficacy and their
respective academic achievement in the subject of mathematics. Pertaining to
this aspect the following hypotheses were tested. That: a) there is no significant
difference in the academic achievement of students having high and low self
efficacy; and b) there is no significant relationship between academic
achievement and the self-efficacy of students in Mathematics. The sample of
the study consisted of 450 (302 male and 148 female) MSc students for which
random sampling technique was adopted. A self-efficacy scale related to
mathematics was used to measure student’s self-efficacy level and their
respective scores in the subject of Mathematics that appeared in the
examination during the year 2011. A comparative analysis indicated that there
was significant difference in the academic achievement scores of respondents
having high and low mathematics self-efficacy. Students with high level of
mathematics self-efficacy show significantly higher scores in academic
achievement as compared to those having low self-efficacy. Pearson
Correlation Coefficient was applied to check the relationship between
mathematics self-efficacy and their relative academic achievement. It was
found that a significant relationship exist between students’ mathematics selfefficacy and academic achievement. This clarified that math self-efficacy can
be accepted as a strong predictor for math achievement.
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One’s personal belief and confidence also play a pivotal role in excelling any
discipline. In education and psychology such inclination of the mind is
popularly termed as self-efficacy, and is a distinct area of research. Regarding
self-efficacy, the findings of Bandura (1977) are of great importance. He
explored the idea of self-efficacy and intimated it to the research community.
He concentrated on self-efficacy, explored and evaluated the impact and
application of self-efficacy surrounding the theoretical framework of his social
cognitive theory. He is of the opinion that human achievements are closely
related to the interaction of one’s personal behavior, his/her immediate
environment and the nature of the social setup surrounding one’s personal life
and the goals that he/she wish to achieve.
Bandura’s belief is supported by other famous researchers like Pajares
and Miller (1994) who stated that Self-efficacy is an inward trend among the
students who are certain about their capability to gain commands over new
skills and assignments of a specific discipline. They also have strong view
about self-efficacy as a disciplining force to coordinate the different faculties
of minds for achieving the determined objectives. Such type of learners
enhances their abilities and invests their efforts for a fruitful outcome.

Most of the researchers believe that self-efficacy increases learner
momentum and enthusiasm for learning and further increase their academic
excellence (Pajares, 1996; Schunk, 1995). Other thinkers like Mousoulides and
Philippou (2005) had discovered in their joint research that there is a direct
relationship between self-efficacy and academic achievement. Accordingly
students possessing strong sense of self-efficacy have greater potential and
courage to face and solve challenging problems as they can work persistently
and can show remarkable academic performance as compared to students who
are lagging behind and are lacking in confidence level to cope with such
challenging job.
Naturally Self-efficacy and academic achievement are reciprocal.
This has been amply regarded and proved by the findings of Ellefsen and Beran
(2007), Speight (2009), and Fallon and Illinois (2010) who remarked that high
and low academic achievement varies due to parental and personal factors
gaining force by self-efficacy. Martin and Marsh (2006) and Skaalvik and
Skaalvik (2004), in their joint research observed clear relationship between
self-efficacy and academic achievement. Thomas (2013) Nasirian et al., (2011)
Gold (2010) Henry (2008) Mohsenipour (2005) Liew et al., (2008) Ross (2008)
Usher (2009) and

Carroll et al. (2009) have consensus on the view that self-efficacy

carries direct impact on academic achievement.

The greater value of self-efficacy can result far-reaching changes in the
behavior of students and have lasting influence on their future achievements
irrespective of their past achievements. The higher the level of self-efficacy,
the higher the level of achievements. This reinforcing relationship was revealed
by Alldred (2013). A number of other researchers like: Hsuch & Yoshikawa,
(2007); Jensen (2009) arrived at the conclusion that self-efficacy is a
determining factor for showing greater performance; hence those who are
deficient in this regard are liable to show lesser achievement. Students with a
high level of self-efficacy show greater sense of participation in academic
activities and they are more interested and willing to do hard work and have
greater hopes for their successful future to regulate their efforts in positive
direction and do the work continuously with
steady tempo (Magno, 2008; Pajares & Urdan, 2006;

Schunk, 2009; Zimmerman, 2000;

Nasirian et al., 2011; Gold, 2010; Carroll et al., 2009; Henry, 2008;
Mohsenipour, 2005; Liew et al., 2008; and Ross, 2008).
The most important aspect is that students gain self-trust in their
efficacy and are optimistic about their performance in math test and feel quite
satisfied to get deeper knowledge of the most difficult problems of math text.
They approach the math assignments with enhanced confidence and a
psychological satisfaction in mastery of skills during math classes. They

achieve better position of gaining high scores in the subject of mathematics
(Liu & Koirala 2009).
Performance and achievements of the students in the subject of
mathematics are dependent on the opportunities which they find for learning.
It is also a known fact that mathematics cannot be restricted to a selected group
of students, as it is a universal subject and every student is required to think
mathematically and learn all its requirements for mental discipline and
coordination of the faculty of mind (Kilpatrick, Swafford, & Findell, 2001).
However the acquisition of efficacy in mathematics is not easy as the students
have to encounter a number of problems for learning mathematics particularly
during their school years. The basic requirement at this stage is the motivation
of the students for learning the subject with interest. In this regard the potential
factors are the confidence of the students in the subject and their emotional
relationship for learning mathematics with commitment and concentration.
Such an emotional environment effects the student decision in the selection of
course and various pedagogical approaches and ultimately their career choices
(Stigler & Hiebert, 2004).
The findings of Niolaou & Philippou (2007) reinforce the belief that
higher achievements in mathematics require a far more confidence in the
efficacy and accuracy of belief in mathematics. They even assert that
selfefficacy in math is a deciding factor to predict the future performance in

mathematics (Niolaou & Philippou 2007). Klassen (2004) also summed up in
his findings that there was a powerful interrelation between mathematics selfefficacy and mathematics achievement. The same fact was scientifically
studied and subsequently supported by researchers like Ayotola and Adedji
(2009) Chen (2003) & Zimmerman (2007) Goodwin. Ostrom & scott. (2009)
O’Brien et al. (1999) Özyürek, (2010) Pajares & Miller, (1994) Schnulz, (2005) Usher, (2009) and Waller,
(2006).
The general belief in mathematic self-efficacy is about the ability of a
student to achieve well in school mathematics. Naturally the students
selfefficacy in math is believe to be a predictor for students’ interest in
mathematics and their whole hearted participation in the learning process for
greater academic pursuit. Ultimately this attitude enhances their mathematics
achievement (Lapan et al., 1996; Fast et al., 2010; Olsen, LaMire, & Baker,
2011; Sakiz, Pape, & Woolfolk Hoy, 2012). Self-efficacy in math and its
related achievement is also explored by Liu & Koirala (2009).
The research findings of the above referred researches proved the
strong cultural impact of the society. In Pakistan context, very little research
has been conducted in this regard and there is a need to explore the students’
belief about mathematics self-efficacy and its relationship with their academic
achievement. Due to lack of research focused on these factors in Pakistan, the
researcher made an attempt to investigate the relationship of university

students’ mathematics self-efficacy and academic achievement. The
hypotheses of the study were: a) there is no significant difference in the
academic achievement of students having high and low self efficacy; and b)
there is no significant relationship between academic achievement and the selfefficacy of students in Mathematics.

Research Methodology:
The study was carried out by employing descriptive correlation design
and it is delimited to MSc Mathematics program offered by different Public
sector universities in the province of Khyber Pukhtunkhwa. In the province of
Khyber Pakhtunkhwa only seven public universities were offering MSc
mathematics program at the time of data collection. The data was collected
through random sampling technique. The sample consisted of 450 students
(both male and female) studying at MSc level in Mathematics program in the
said institutions.
The data was collected by self-constructed mathematical efficacy scale
containing thirty items followed by 5 point likert scale ranging from strongly
disagree (1) to strongly agree (5). The face validity was checked by a panel of
experts and feedback was provided to the experts. To establish reliability of the
scale Corn Bach’s Alpha coefficient was calculated as 0.96. This scale was
administered to the sample after addressing Codal formalities regarding heads
of the departments and the students. The student’s results were recorded

relating to the year 2011. The scores of the students were equated by using
percentage of the marks obtained. The analysis of Pearson correlation was used
to arrive at the relationships between students’ selfefficacy and academic
achievements in mathematics. Comparison of achievements of students was
carried out by using T-test having high and low mathematical self-efficacy.
Results
The results are as under:
Table 1: Comparison of Mathematics achievement of students having high
and low mathematics self-efficacy
Self-efficacy
N
M
SD
SE
t
P
Mean
High MSE

91

78.34

5.61

0.59
17.70

Low MSE

94

59.70

8.39

0.000

0.87

P>0.05
Table 1 indicates the work out value of t is 17.70 being greater than tabulated
value (1.96) at 0.05, level. This shows a remarkable difference in the scores of
students having high and low mathematics self-efficacy. The achievement
score is high of those students with high mathematics self-efficacy as compared
to students of low mathematics self-efficay.
Table 2: Correlation (r) between students’ Mathematics Self efficacy and
academic achievement in mathematics
Variable
Correlation
P
(r)

Mathematics

Self

efficacy

and

0.835**

0.00

at

0.05

Achievement
*significant
p<0.05

Table 2 shows positive and significant correlation (r= .835, p < 0.05) between
respondents mathematics self-efficacy and achievement in mathematics. The
coefficient of correlation recorded the higher the mathematics self-efficacy in
respondents; the greater the student’s achievements.
Discussion and conclusion
The primary focus of the study has been to compare the academic gains
of the students having greater or lower level of mathematics selfefficacy, data
analysis (t is 17.70 greater than tabulated value (1.96) at 0.05, level) signifies
a marked distinction in the academic acquisition of students with high or low
mathematics self-efficacy. Hence the hypothesis “there is no significant
difference in the academic acquisition of scholars having high or low level of
mathematics self-efficacy” was rejected. The results emanating from this
research are similar with the former findings such as by Pajares (1996), and
Pintrich, Schunk (2002), Bong and Skaalvik (2003) and Carroll et al., (2009).
The research work of the researchers has revealed that the students with higher

level of self-efficacy are able to achieve higher acquisition level as compared
to their counterpart with lower level of selfefficacy.
The second main purpose of the research was about analyzing the
relationship between students’ self-efficacy and their corresponding academic
achievements in the subject. The detailed analysis of the data reflected greater
importance of the relationship between mathematics self-efficacy and
academic achievements showing r= 0.83 and p<0.05. Making the base of this
finding the second hypothesis “there is no marked relationship between
academic achievement and the self-efficacy of the students in mathematics”
was rejected. The research study showed that scholars with greater degree of
mathematics self-efficacy showed more capability in the subject of
mathematics. The findings of the present study are quite in line with the past
research work that approved the mathematics self-efficacy and mathematics
achievement were reciprocal and mutually related as put forward by: Pietsch,
Walker, & Chapman, (2003); and Stevens, Olivarez, Lan, & Tallent- Runnels,
(2004). Consequently it was decided that students with higher mathematics
achievement were showing greater self-efficacy in the subject (Stevens,
Olivarez, & Hamman 2006 and Zarch & Kadivar 2006).

In the light of the fore going research study and the analysis of data, it is
concluded that male respondent exhibited higher self-efficacy than did female
respondent in mathematics.
Moreover male respondent academic achievement scores were significantly
higher than those of female respondents. The other important result of this
research was that mathematics self-efficacy is an important positive predictor
for judging the mathematics achievement. The findings of the study bear
significant implications for mathematics teachers especially as well as for
educational and counseling psychologists in general. The teacher will know
beforehand that the academic achievements of the students is directly
influenced by several other factors and among these; mathematics selfefficacy
is the most cogent part to empower the teacher to determine students believes
about their mathematics potentials. There can be more intellectual ventures
intended to predict how much mathematics self-efficacy affect relative
academic achievement. In future the research will be extended in the same
direction and improving the research measures by incorporating greater
number of students to collect samples in divergent social and cultural context
to achieve more objective results of the research.

References
Alldred, C. C. (2013). A study of eighth grade students’ self-efficacy as it
relates to achievement, gender, and socioeconomic status. Ph.D
dissertation. Liberty University.
Ayotola, A., & Adedeji, T. (2009). The relationship between mathematics selfefficacy and achievement in Mathematics. Procedia-Social and
Behavioral Sciences, 1 (1), 953-957.
Bandura, A. (1986). Social foundations of thought and action: A social
cognition theory. Englewood Cliffs, NJ: Prentice-Hall.
Bandura. A. (1977). Self-efficacy: Toward a unifying theory of behavioral
change. Psychological Review, 84, 191-215.
Bong, M., & Skaalvik, E. M. (2003). Academic self-concept and selfefficacy:
How

different are they really? Educational Psychology Review, 15, 1–

40.
Caprara, G. V., Barbaranelli, C., Steca, P., & Malone, P. S. (2006). Teachers'
self-efficacy beliefs as determinants of job satisfaction and students'
academic achievement: A study at the school level. Journal of School
Psychology, 44(6), 473-490.
Carrol, A., Houghton, S., Wood, R., Unsworth, K., Hattie, J., Gordon, L. &
Bower, J. (2009). Selfefficacy and academic achievement in Australian
high school students: the mediating effects of academic aspiration and
delinquency .Journal of adolescence, 32 (4), 797-817.

Chen, P., & Zimmerman, B. (2007). A cross-national comparison study of selfefficacy beliefs of middle-school mathematics students. Journal of
Experimental Education, 75(3), 221-244.
Chen, P. P. (2003). Exploring the accuracy and the predictability of the
selfefficacy beliefs of seventh-grade mathematics students. Learning and
Individual Differences, 14, 79-92.
Dona, B. G., Scholz, U., Schwarzer, R., & Sud, S. (2002). Is perceived
selfefficacy a universal construct: psychometric findings from 25
countries.
European Journal of Psychological Assessment, 1, 21.

Ellefsen, G. & Beran, T. N. (2007). Individuals, Families, and Achievement: A
Comprehensive Model In A Canadian Context. Canadian journal of
school psychology, 22 (2).167-181.
Else-Quest, N. M., Hyde, J. S., & Linn, M. C. (2010). Cross-national patterns
of gender differences in mathematics achievement, attitudes, & affect: A
meta-analysis. Psychological Bulletin, 136, 103-127.
Fallon, C.M., & Illinois.C. (2010). School factors that promote academic
resilience in urban Latino high school students. Doctoral thesis, university
of Chicago.
Fast, L. A., Lewis, J. L., Bryant, M. J., Bocian, K. A., Cardullo, R. A., Rettig,
M., & Hammond, K. A. (2010). Does math self-efficacy mediate the effect
of the perceived classroom environment on standardized math test
performance? Journal of Educational Psychology, 102, 729-740.

Fredricks, J., Blumenfield, P., & Paris, A. (2004).School engagement:
potential of the concept, state of the evidence. Review of Educational
Research,74(1), 59-109.
Gallagher, A. M., & Kaufman, J. C. (Eds). (2005). Gender differences in
mathematics. New York: Cambridge University Press. (reviewed in
British Journal of Educational Studies, Choice, Feminism & Psychology,
Mathematics

Education

Research

Journal,

PsycCritiques,

The

Psychologist, Psychology of Women Quarterly, Science) (translated into
Japanese).
Ghanbarzadeh, N. (2001). An investigation of the relationship between
mathematics attitude, self-efficacy beliefs and math performance
expectations and the math performance of the 9th grade girl and boy
students in Tehran. MA Thesis, University of Tehran.
Gold, J. (2010). Relationship between self-efficacy and achievement in at risk
high school students. Published Doctoral thesis, Walden University.
Goodwin, K. S., Ostrom, L., & Scott, K. W. (2009). Gender differences in
mathematics self-efficacy and back substitution in multiple-choice
assessment. Journal of Adult Education, 38 (1), 22-42.
Hackett, G. and N. E. Betz. (1989). An Exploration of the Mathematics SelfEfficacy/Mathematics Performance Correspondence. Journal for Research
in Mathematics Education 20(3): 261-273.
Henry, Bridgett B. (2008). Factors influencing student achievement in
advanced placement and academic research, 3(2), 612-618. honors
course. Published Doctoral Thesis, University of Southern California.

Hsueh, J., & Yoshikawa, H. (2007). Working nonstandard schedules and
variable shifts in low-income families: Associations with parental
psychological well-being, family functioning, and child well-being.
Developmental Psychology, 43, 620-632.
Jensen, E. (2009). Teaching with poverty in mind: What being poor does to
kids’ brains and what schools can do about it. Portland, OR: Book News.
Junge, M. E., & Dretzke, B. J. (1995). Mathematical self-efficacy gender
differences in gifted/talented adolescents. Gifted Child Quarterly, 39, 22–
28.
Kabiri, M. (2003). The role of math self-efficacy in mathematics achievement
with regard to personal variables. MA Thesis, Teacher Training
University.
Klassen, R. (2004). A Cross-Cultural Investigation of the Efficacy Beliefs of
South Asian Immigrant and Anglo Canadian Nonimmigrant Early
Adolescents. Journal of Educational Psychology, 96 (4), 731-742.
Kilpatrick, J., Swafford, J., and Findell, B. (2001). The strands of mathematical
proficiency (pp. 115 – 155). Adding it up:

Helping children learn

mathematics. Washington, DC: National Academy Press.
Lapan, R. T., Shaughnessy, P., & Boggs, K. (1996). Efficacy expectations and
vocational interests as mediators between sex and choice of math/science
college majors: A longitudinal study. Journal of Vocational Behavior, 49,
277-291.

Lent, R. W., Lopez, F. G., Brown, S. D., & Gore, P. A. (1996). Latent structure
of the sources of mathematics self-efficacy. Journal of Vocational
Behavior, 49, 292- 308.
Liew, J., McTigue, E.M., Barrois, L., Hughes, N. (2008). Adaptive and
effortful control and academic self-efficacy beliefs on achievement. Early
childhood research quarterly, 23, 515-526.
Liu, X., & Koirala, H. (2009). The effect of mathematics self-efficacy on
mathematics achievement of high School students. Northeastern
Educational

Research

Association

(NERA)

Annual

Conference,

University of Connecticut
Magno, C. (2008). Self-Regulation, Self-Efficacy, Metacognition, and
Achievement Goals of High School and College Adolescents. Philippine
Journal of Psychology, 41(1-2).
Pajares, F., & Urdan, T. C. (2006). Self-efficacy beliefs of adolescents.
Greenwich, Conn.: IAP - Information Age Pub., Inc.
Martin, A. J., & Marsh, H. W. (2006). Academic resilience and its
psychological and educational correlates: A construct validity approach.
Psychology in the Schools, 43, 267–281.
Meece, J. L., Glienke, B. B., & Burg, S. (2006). Gender and motivation.
Journal of School Psychology, 44, 351–373.
Middleton & Midgley (1997). Model in a Canadian Context. Canadian journal
of school psychology, 22 (2).167-181.

Mohsenpouri, M. (2005). The relations of selfefficacy, achievement goals,
learning strategies and persistence on Mathematics 3rd grade high school
students in Tehran, Iran. University of Tehran, Iran.
Mousoulides, N. & Philippou, G. (2005). Students’ motivational beliefs,
selfregulation strategies and mathematics achievement. Proceedings of the
29th Conference of the International Group for the Psychology of
Mathematics Education, Vol. 3, pp. 321-328.
Nasiriyan, A., Khezri Azar, H., Noruzy, A., & Dalvand, M.R. (2011).A model
of self-efficacy, task value, achievement goals, effort and mathematics
achievement. International journal of academic research, 3(2), 612-618.
Nicolaou, A.A. & Philippou, G.N. (2007). Efficacy beliefs, problem posing,
and mathematics achievement. In D. Pitta-Pantazi, & G. Philippou (Eds.),
Proceedings of the V Congress of the European Society for Research in
Mathematics Education. pp. 308 – 317.
O’Brien, V., Martinez-Pons, M., & Kopala, M. (1999). Mathematics
selfefficacy, ethnic identitiy, gender and career interests related to
mathematics and science. The Journal of Educational Research, 92 (4),
231-235.
Olsen, A., LeMire, S., & Baker, M. (2011). The impact of self-efficacy and
peer support on student participation with interactive white boards in the
middle school math class. Journal of Computers in Mathematics and
Science Teaching, 30, 163-178.
Pajares, F., & Miller, M. D. (1994). The role of self-efficacy and self-concept
beliefs in mathematical problem-solving: A path analysis. Journal of
Educational Psychology, 86, 193-203.

Pajares, F., & Kranzler, J. (1995). Self-efficacy beliefs and general mental
ability in mathematical problem-solving. Contemporary Educational
Psychology, 20, 426-443.
Pajares, F. (1996). Self-efficacy beliefs in achievement settings. Review of
Educational Research, 66, 543-578
Pajares, F., & Urdan, T. C. (2006). Self-efficacy beliefs of adolescents.
Greenwich, Conn.: IAP - Information Age Pub., Inc.
Pietsch, J., Walker, R., & Chapman, E. (2003). The relationship among
selfconcept, self-efficacy and mathematics performance during secondary
school. Journal of Educational Psychology, 95, 589-603.
Pintrich, P. R., & De Groot, E. V. (1990). Motivational and self-regulated
learning components of classroom academic performance. Journal of
Educational Psychology, 82, 33-40.
Özyürek, R. (2010). The reliability and validity of the mathematics selfefficacy
informative sources scale. Educational Sciences: Theory & Practice, 10,
439-447.
Ross, J. A., Scott, G., & Bruce, C. D. (2012). The gender confidence gap in
fractions knowledge: Gender differences in student belief-achievement
relationships. School Science and Mathematics, 112, 278-288.
Ross, Sh. (2008). Motivation correlates of academic achievement: Exploring
how motivation influences. Published Doctoral Thesis, university of
Victoria.

Sakiz, G., Pape, S. J., & Woolfolk Hoy, A. (2012). Does perceived teacher
affective support matter for middle school students in mathematics
classrooms? Journal of School Psychology 50, 235-255.
Schunk, D. H. (1995). Self-efficacy and education and instruction. In J. E.
Maddux (Ed.), Self-efficacy, adaptation, and adjustment: Theory,
research, and application (pp. 281-303). New York: Plenum Press
Schnulz, W. (2005). Mathematics self-efficacy and student expectations.
result form PISA 2003. Annual Meeting of the American Educational
Research Association in Montreal.
Schunk, D. H. (2009). Öğrenme teorileri – eğitimsel bir bakış (çev. ed. M.
Şahin). Ankara: Nobel Yayın Dağıtım.
Siegle, D., & Reis, S. M. (1998). Gender differences in teacher and student
perceptions of gifted students’ ability. Gifted Child Quarterly, 42, 39–
48.
Skaalvik, E. M., & Skaalvik, S. (2004). Self-concept and self-efficacy: a test
of the internal/external frame of reference model and predictions of
subsequent motivation and achievement. Psychological Reports, 95(3f),
1187-1202.
Speight, N.P. (2009). The relationship between self-efficacy, resilience and
academic achievement among African-American urban adolescent
students. Doctoral dissertation, Harward University.
Stevens, T., Olivarez, A., Jr., Lan, W. Y., & Tallent-Runnels, M. K (2004).
Role of mathematics self-efficacy and motivation in mathematics
performance across ethnicity. Journal of Educational Research, 97, 208–
221.

Stevens, T., Olivarez, A., Jr., & Hamman, D. (2006). The role of cognition,
motivation, and emotion in explaining the mathematics achievement gap
between Hispanic and White students. Hispanic Journal of Behavioral
Sciences, 28, 161–186.
Stigler, J.W. & Hiebert, J. (2004). Improving mathematics teaching.
Educational Leadership, 61(5), 12-17.
Terwilliger, J. S., & Titus, J. C. (1995). Gender differences in attitudes and
attitude changes among mathematically talented youth. Gifted Child
Quarterly, 39, 29–35.
Thomas, Megan Kleine-Kracht, "Predicting Students’ Confidence: How
Teacher Feedback And Other Sources Influence Self-Efficacy In
Mathematics Classrooms" (2013). Theses and Dissertations-Educational,
School, and Counseling Psychology.
Usher, E. L. (2009). Sources of middle school students’ self-efficacy in
mathematics: a qualitative investigation. American Educational Research
Journal, 46 (1), 275-314.
Waller, B. (2006). Math interest and choice intentions of non-traditional
African – American college students. Journal of Vocational Behavior, 68,
538-547.
Zarch, M. K., & Kadivar, P. (2006). The role of mathematics self-efficacy and
mathematics ability in the structural model of mathematics performance.
WSEAS Transactions on Mathematics, 6, 713–720.
Zimmerman, B. J. (2000). Self-efficacy: An essential motive to learn.
Contemporary Educational Psychology, 25, 82-91.

