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Abstract

achievement.

students.

students (P < 0.05).

burnout and its components were higher in males than females.

Background: Mathematics self-concept and academic burnout are one of the most important psychosocial factors in academic
Objectives: The current study aimed to compare gender differences in mathematics self-concept and academic burnout in the

Methods: The sample included 140 male and 90 female first-grade high school students selected via one-stage cluster sampling
method. The current descriptive study applied mathematics self-concept scale by Radi in 2011 and also school burnout inventory by
Salmela-Aro, Naatanen in 2004. Data were analyzed using independent t-test.

Results: The results showed that the mean of scores in mathematics self-concept and its subscales components (skills and capabil-
ities, mathematics enjoyment and mathematics avoidance) were not significantly different between male and female students (P
> 0.05), while the mean scores of academic burnout and its components (exhaustion, cynicism, inadequacy) were higher in male

Conclusions: Mathematics self-concept and its components were the same between male and female students, but academic

Keywords: Mathematics Self-Concept, Academic Burnout, Gender

1. Background

To investigate the term mathematics self-concept, first
the word “self” was evaluated. This word is already stud-
ied by many scholars. For instance, Kimble defines “self”
as the individual’s set of feelings and thoughts about him-
selffherself and his/her unique way to react to the sur-
rounding environment (1). Murphy defines “self” as indi-
vidual’s feelings and understandings that he/she has about
his/her existence, which gradually becomes completely ab-
stract; he also believes that all his/her feelings and actions
are formed based on social requirements and his/her ben-
efits (2). ‘In addition, “self-concept” is the core of Roger the-
ory to form the individual’s extensive perspective on him-
selffherself (3). In other words, “self-concept” is the indi-
vidual’s recognition of his/her characteristics, attributes,
deficits, capabilities, values and interactions in terms of
his/her identity (4). Self-concept is generally the individ-
ual’s concept of himself/herself reinforced by others’ eval-
uations (5).

A large number of studies investigated self-concept.
Sharifzade et al. found a positive relationship between
high levels of self-concept and academic success (6). In the

study by Nagy, self-concept in female students was higher
than that of male students (7).

Mathematics, as a scientific issue, constitutes an in-
dispensable part of curriculum of educational systems in
most countries, from elementary school to university and
isone of the most outstanding indexes of academic success
to reach a position in higher education. Actually, mathe-
matics is a colander for students who desire to continue a
profession in scientific and engineering fields (8). In math-
ematics training, students do not merely learn concepts
such as numbers, equations, series and functions, but how
toreason and apply this knowledge in real every day events
such as money counting and measuring, as well as learn-
ing complicated calculations in future professions (9).

In recent years, mathematics anxiety is a common con-
cern for the educational authorities in many countries,
even the developed ones. Scientificand industrial advance-
ments and the employment of computers in academic and
professional fields and unpleasant consequences of math
anxiety on academic success and attitude toward math
which requires mathematics efficiencies to occupy certain
kinds of positions, led educational policy makers and aca-
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demic planners to effectively cope with this phenomenon
(10). Given the fact that mathematics anxiety is the result
of students’ frustrating performances in mathematics is-
sues, it is not surprising to expect higher levels of mathe-
matics failure in the last high school years for those with
experiment of repetitive failures on math in elementary
period or the first years of high school. To improve mathe-
matics learning in the second-grade high school students,
and eliminate negative attitudes and fears toward math-
ematics, methods of coping with negative thoughts re-
garding pervious failures should be trained (11). Therefore,
improving mathematics self-concept in such students re-
quires providing them with opportunities to achieve new
positive experiences and only in this case achieving logical
mathematics advancements can be expected.

Githua and Mawanji reported that mathematics self-
concept relates to gender; although this relation depends
on organizational structure of schools (e g, single-gender
or coed) as well as students’ grades (12). The results of
their study showed that self-concept did not significantly
differ in male and female students in the elementary pe-
riod; however, it gradually changed in high school period.
In addition, they inferred that the relationship between
mathematics self-concept and gender depends on the or-
ganizational structure of the school; actually, mathemat-
ics self-concepts of male and female students was signifi-
cantly different in coed schools but it just slightly differed
in single-gender ones. In other words, female students
in coed schools evaluated their mathematics abilities less
than those of male students, but it was not the case in
single-gender schools.

Based on the reduction of gender differences in math-
ematics performance, Kiyamanesh concluded that not ev-
ery kind of gender differences should be attributed to sex
differences. These scholars attributed gender differences
in mathematics advancement to cultural beliefs, and dif-
ferential socialization of females and males, and consid-
ered that social and cultural issues play an important role
in this difference. That is why they put the word “sex”
against “gender”, since gender refers to social and cultural
aspects of differences while sex relates to a biological rela-
tively permanent base (13).

Outcomes of a study on male and female students
of three countries including Canada, Norway and the
United States showed that mathematics self-concept was
a strong predicting factor for mathematics advancement
in the three countries (14). Yarmohammadivasel exam-
ined predicting factors of mathematics anxiety and their
relations with academic failure in guidance school pe-
riod. It was shown that among various studied variables (e
g, mathematics motivation, academic motivation, mathe-
matics self-concept and students’ attempts), mathematics

self-concept had a negative and inverse relationship with
mathematics anxiety (R=-0.67) and was among the main
predicting factors of mathematics anxiety (Beta = 0.49)
(15).

Academic burnout was also examined in the current
study due to its recognized effects on academic perfor-
mance (16). Boudreau et al. claimed that academic
burnout relates to experiencing frequent stress, long
hours of simultaneous working and studying, concern for
academic scores, ambiguity of future, low levels of control
over situations, lack of satisfaction with the imbalance be-
tween personal and professional life, and low levels of per-
ceived support from peers and friends (17).

Initially, burnout was commonly known as job
burnout.  Schaufeli, Maslach and Marek considered
job burnout as a psychological syndrome consisted of
emotional exhaustion, depersonalization and decreased
personal accomplishment (18). However, in recent years,
the burnout meaning is extended and entered into aca-
demic context, called academic burnout (19). Several
researchers reported negative consequences of academic
burnout such as academic failure, depression and neg-
ativism (20-22). Most studies on burnout examined this
concept in teachers (23, 24), nurses (25, 26), consolers (27)
and staff of health services (28).

Based on the theory of job burnout, this concept has
three components including emotional exhaustion, cyn-
icism and academic inadequacy. Emotional exhaustion
manifests as feeling pressure mainly caused by excessive
educational activities; cynicism is shown in negative or
neutral attitudes toward school works, lack of interest
in works related to education and considering them as
meaningless; academic inadequacy may emerge as low
level of merit feeling and lack of feeling successful in do-
ing school homework or performance. The concept of
academic burnout overlaps with other concepts includ-
ing sleep problems, concern and mental rumination (29).
However, Ahola and Hakanen stated that psychological
pressure, anxiety, and depression symptoms are not spe-
cific to a special situation; while academic burnout occurs
only in a school-related context (30).

Results of the study by Mikaeli on the relationship be-
tween self-concept and academic burnout and academic
performance of female students in Ardabil with a sample
size of over 400 students, after analyzing the data, using
Pearson correlation coefficient and MANOVA, showed a sig-
nificant relationship between mathematics self-concept
and academic burnout and its components, exhaustion,
cynicism, inadequacy (31).

Given the importance of these two mentioned vari-
ables, the present study aimed to find if mathematics
self-concept and academic burnout differ significantly be-
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tween male and female first-grade high school students.

2. Objectives

The present study aimed to compare gender differ-
ences in mathematics self-concept and academic burnout
in students of Bostan-Abad, East-Azerbaijan province, Iran.

3. Methods

The current descriptive study included all male and
female students of Bostan-Abad County, East-Azerbaijan,
Iran, in 2014 - 2015 (n = 522). To form the sample, single-
stage sampling method was used. First, among all high
schools of Bostan-Abad County four schools were selected
and due to the higher number of male students (n = 334)
compared to female ones (n = 188), categorical random
sampling method was applied. Finally, using the Morgan
table, the volume sample was determined 230 students
and 20 more students were added due to probable sample
reduction; finally 90 female and 140 male students were se-
lected for the statistical analysis.

3.1. Mathematics Self-Concept Scale

The mathematics self-concept scale was first developed
by Marsh in 1983 based on the multifaceted hierarchical
model of Marsh and Shavelson concept of self to assess
mathematics self-concept. This questionnaire was derived
by Githua and Mawangi (from Marsh revised mathematics
self-concept scale, 1990) using math-related factor analy-
sis with 12 items based on the Likert scale (32). This ques-
tionnaire and the short anonymous questionnaire used
in trends in international mathematics and science study
(TIMSS) tests were combined and items were added up to
25. After the pilot study, five questions were removed and
in the final administration of mathematics self-concept
scale by Radi (2011), its reliability and validity were tested
and confirmed by Dr. Saleh (33). The reliability of the
scale was 0.89 and its discriminant validity was significant
at lower than 0.01. The criterion validity of the scale was
0.76. The construct validity of the three components were
demonstrated; skills and capabilities, mathematics enjoy-
ment, and mathematics avoidance; the Cronbach’s alpha
was calculated for these subscales as 0.83, 0.84 and 0.51,
respectively (33). In the present study, the reliability of
mathematics self-concept scale was 0.93, using Cronbach’s
alpha, and for skills and capabilities, enjoying math and
avoiding math components were 0.90, 0.88 and 0.62, re-
spectively.
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3.2. School-Burnout Inventory

Salmela-Aro et al. designed school burnout inventory
(SBI) based on Burgen burnout scale (34). SBI has fifteen
items, among which five items assess emotional exhaus-
tion (1, 4,7,10,13), four items assess cynicism (2, 5, 8, 11) and
six items assess inadequacy (3, 6, 9, 12, 14, 15). Students are
asked to indicate their agreement with each item on a 7-
point Likert scale (Never = 0, Always = 6). In the study by
Badri et al,, Cronbach’s alpha for the whole SBI was com-
puted 0.86 and 0.77, 0.78 and 0.84 for subscales of emo-
tional exhaustion, cynicism and inadequacy, respectively
(35). In the current study, Cronbach’s alpha was 0.86 for the
whole SBI,and 0.71,0.69 and 0.77 for emotional exhaustion,
cynicism and inadequacy subscale, respectively.

4. Results

Descriptive findings of the whole sample were as fol-
lows.

According to Table 1, the mean of scores in mathemat-
ics self-concept and its components is slightly higher in fe-
male students.

Table 2 shows that the mean scores of academic
burnout and its components were significantly higher in
male students.

Independent T- test was performed to examine the dif-
ference between male and female students in terms of
mathematics self-concept and academic burnout.

According to Table 3, the independent T-test was con-
ducted to compare the scores of mathematics self-concept
and its subscales among female and male students. For
mathematics self-concept variable, no significant differ-
ence was observed between the scores of males (m=50.84,
SD =12.57) and those of females (m = 52.46, SD = 12.22), P
=0.277, t (228) =-1.09. Also, for the components of math-
ematics self-concept (skills and capabilities, mathematics
enjoyment,and mathematics avoidance) the difference be-
tween the scores of males and females was not significant
(P> 0.05). Hence, it can be concluded that mathematics
self-concept and its components were equal among males
and females.

According to Table 3, the independent T-test was con-
ducted to compare the scores of academic burnout and
its components among females and males. For academic
burnoutvariable, the scores of males (m=42.50,SD=15.89)
were significantly higher than those of females (m =33.08,
SD = 11.04), P = 0.001, t (228) = 4.90. Also, for the com-
ponents of academic burnout (exhaustion, cynicism and
inadequacy) the difference between the scores of females
and males was significant (P < 0.05). Hence, it can be con-
cluded that academic burnout and its components were
higher among males compared to females.
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Table 1. Descriptive Characteristics of Academic Self-Concept and its Components Based on Gender

Variable Male Female
N M SD N M SD

Mathematics self-concept 140 50.84 12,57 90 52.66 1222

Skills and capabilities 140 27.69 3.89 90 28.81 3.98

Math enjoyment 140 15.09 335 90 15.70 2.97

Math avoidance 140 7.29 234 90 732 2.20
Table 2. Descriptive Characteristics of Academic Burnout and its Components Based on Gender

Variable Male Female

N M N N M SD

Academic burnout 140 42.50 15.89 90 33.08 11.04

Emotional exhaustion 140 14.01 6.06 90 10.06 4.00

Cynicism 140 7.64 3.78 90 5.46 3.12

Inadequacy 140 18.32 7.86 90 15.61 6.46
Table 3. Results of T-test to Compare Mathematics Self-Concept and Academic Burnout in Male and Female Students

Variable T Df Sig. Partial Eta Squared

Math self-concept -1.09 228 0.277 0.005

Skills and capabilities -1.54 228 0.065 0.010

Math enjoyment -1.45 228 0.148 0.009

Math avoidance -0.10 228 0.924 0.000
Table 4. Result of T-test to Compare Academic Burnout and its Components in Male and Female Students

Variable T Df Sig. Partial Eta Squared

Academic burnout 4.90 228 0.001 0.095

Emotional exhaustion 5.47 228 0.001 0.116

Cynicism 4.57 228 0.001 0.083

Inadequacy 272 228 0.001 0.031

5. Discussion

The current study aimed to compare gender differ-
ences in mathematics self-concept and academic burnout
in high school students. The results revealed no significant
difference between the two genders in terms of mathemat-
ics self-concept, which was consistent with the findings of
Kiyamanesh etal. (13), but in contrast to that of Githua and
Mawangi (12). To explain this finding, Tapia and Marsh ex-
pressed that although females feel social and cultural pres-
sures at all ages which help them to form their attitudes
toward math as an studied issue or a component of fu-

ture profession, a good feeling about mathematics relates
to the individual and his/her personal experiences rather
than gender (10). According to the reported findings it can
be assumed that difference in mathematics self-concept
between male and female students is obvious at lower ages,
but it somehow disappears after the age 13.

Additionally, the current study found that academic
burnout was higher in male students, while Schoon and
Silbereisen reported higher levels of academic burnout in
female students (36). Salmela-Aro et al. also concluded
that academic burnout and its components were increas-
ing among male college students (37). Bruce in his study
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on recognizing stress sources and prevention of burnout
inferred that various factors including deficit in social sup-
port, excessive stress and personality characteristics could
bring about burnout (38). Usually, those who experience
academic burnout show signs of reluctance to educational
materials and do not attend classes continuously, are sus-
picious of the application of courses, lack eagerness to
complete assigned homework and feel unable to learn ma-
terials.

Since the current study was performed on the first
grade high school students of Bostan-Abad County, its find-
ings cannot be generalized to the students of other grades
or academic students. It is recommended to perform sim-
ilar researches on mathematics self-concept and academic
burnout in various grades in other provinces of Iran. Out-
comes of the present study revealed the necessity to pro-
vide students with an opportunity to receive education
counselling to reduce the risk of negative mathematics
self-concept, and in turn, their academic burnout.

References

1. Kimble CE. Social psychology: Studying human interaction. US: Wm
C Brown Publishers; 1990.

2. Siyasi AK. Personality Theories [in Pesian]. Tehran: Tehran University
Press; 2002.

3. Pervin LA, John OP. Handbook of personality: Theory and research.
New York: The Guildford Press; 1999.

4. Sanchez FJP, Roda MDS. Relationships between self-concept and aca-
demic achievement in primary students. Spain: Almeria; 2007.

5. Lee RT, Ashforth BE. A meta-analytic examination of the correlates of
the three dimensions of job burnout. ] Appl Psychol. 1996;81(2):123-33.
[PubMed: 8603909].

6. Sharifzade G, Raisoun MR, Mohammadi Y, Abdol-Razzagh-nezhad M.
Examining the relationship between self-concept and self-esteem
with academic success of students of Nursing Faculty of Ghayen
city in 201213 [in Pesian]. ] Nurs Midwifery Fac Med Sci Univ Birjand.
2104;11(3):236-42.

7. Nagy G, Watt HMG, Eccles JS, Trautwein U, Ludtke O, Baumert J. The
Development of Students’ Mathematics Self-Concept in Relation to
Gender: Different Countries, Different Trajectories? | Res Adolescence.
2010;20(2):482-506. doi: 10.1111/j.1532-7795.2010.00644 X.

8. Brockman G. What Factors Influence Achievement in Remedial Math-
ematics Classes? US: ProQuest; 2006. pp. 323-47.

9. Santrok JW. Educational psychology. Boston: McGraw-Hill; 2004.

10. Salibi Z. Comparing the effectiveness of training Zimmerman'’s self-
regulation strategies and Ellis’s cognitive-behavior therapy on math-
ematics anxiety and attitude toward mathematics in female first
grade high school students of Tehran city [Dissertation in Persian].
Tehran: Allame Tabatabayi University; 2010.

1. Johnson CE. Attitude or anxiety: mathematics Disposition of high
school Algebra students, partial fulfillment of the requirements for
the degree of master of education [Dissertation]. Kansas, US: B. S
Friends University; 2006.

12. Githua BN, Mwangi JG. Students mathematics self-concept and mo-
tivation to learn mathematics: relationship and gender differences
among Kenya’s secondary-school students in Nairobi and Rift Valley
provinces. Int | Educ Dev. 2003;23(5):487-99.

13. Kiyamanesh A, Pour Asghar N. Examining gender differences in
variables related to mathematics (mathematics self-concept, mathe-
matics learning motivation, and mathematics former performance)

Int ] School Health. 2017; 4(1):e60240.

15.

18.

20.

21

22.

23.

24.

25.

26.

27.

28.

20.

30.

31

32.

33.

and its role in math advancement [in Persian]. Psychol | Tabriz Univ.
;13(4):1164-92.

. Ercikan K, McCreith T, Lapointe V. Factors Associated With Math-

ematics Achievement and Participation in Advanced Mathematics
Courses: An Examination of Gender Differences From an Interna-
tional Perspective. School Sci Math. 2005;105(1):5-10. doi: 10.1111/j.1949-
8594.2005.tb18031.x.

Yarmohammadivasel M. Predicting factors of math anxiety and their
relations with academic failure. Educ Psychol. 2010;14(5):20-38.

. Maslach C, Schaufeli WB, Leiter MP. Job burnout. Annu Rev Psy-

chol. 2001;52:397-422. doi: 10.1146/annurev.psych.52.1.397. [PubMed:
11148311].

. Boudreau D, Santen SA, Hemphill RR, Dobson J. Burnout in medical

students: Examining the prevalence and predisposing factors during
the four years of medical school. Annals Emerg Med. 2004;44(4):75-6.
doi: 10.1016/j.annemergmed.2004.07.248.

Schaufeli WB, Maslach C, Marek T. Professional burnout: recent devel-
opments in theory and research. UK: Taylor and Francis; 1994. pp.207-
11.

. Salmela- Aro K, Savola IH, Holopainen L. Nepressive symptoms and

school burnout during adolescence. ] Royth Adolesence. 2008;6:34-45.
Yang H. Factors affecting study burnout and academic achieve-
ment in multiple enrolment programs in Taiwan’s techni-
cal vocational colleges. Int | Educ Dev. 2004;24:283-301. doi:
10.1016/j.ijedudev.2003.12.001.

Salmela-Aro K, Kiuru N, Leskinen E, Nurmi JE. School Burnout Inven-
tory (SBI). Eur ] Psychol Assessment. 2009;25(1):48-57. doi: 10.1027/1015-
5759.25.1.48.

Parker PD, Salmela-Aro K. Developmental processes in school
burnout: A comparison of major developmental models. Lear
Individual Differ. 2011;21(2):244-8. doi: 10.1016/j.1indif.2011.01.005.
Greenglass ER, Burke R], Fiksenbaum L. Workload and burnout
in nurses. | Community Appl Soci Psychol. 2001;11(3):211-5. doi:
10.1002/casp.614.

Pardakhtchi MG, Ahmadi G., Arezomand F. Examining of relation-
ship between work life quality and job burnout of School managers
and teachers. | Edu Leadership Admin. 2009;3:25-50.

Lavanco G. Burnout syndrome and type A behavior in nurses
and teachers in Sicily. Psychol Rep.  1997;81(2):523-8. doi:
10.2466/pr0.1997.81.2.523. [PubMed: 9354105].

CostantiniA, Solano L, DiNapoliR, Bosco A. Relationship between har-
diness and risk of burnout in a sample of 92 nurses working in oncol-
ogyand AIDSwards. Psychother Psychosom. 1997;66(2):78-82.[PubMed:
9097334].

Ross RR, Altmaier EM, Russell DW. Job stress, social support,
and burnout among counseling center staff. | Couns Psychol.
1989;36(4):464-70. doi: 10.1037/0022-0167.36.4.464.

Wade DC, Cooley E, Savicki V. A longitudinal study of burnout. J Child
Youth Ser Rev. 1986;8(2):161-73. doi: 10.1016/0190-7409(86)90016-2.
Schaufeli WB, Martinez IM, Pinto AM, Salanova M, Bakker AB.
Burnout and Engagement in University Students: A Cross-
National Study. | Cross Cult Psychology. 2002;33(5):464-81. doi:
10.1177/0022022102033005003.

Ahola K, Hakanen J. Job strain, burnout, and depressive symptoms: a
prospective study among dentists. JAffect Disord. 2007;104(1-3):103-10.
doi: 10.1016/j.jad.2007.03.004. [PubMed: 17448543].

Mikaeli N, Afrooz G, Gholizadeh L. Relationship Mathematics self-
concept and Academic burnout in academic performance of female
students. ] School Psychol. 2012;1(4):103-90.
Marsh HW. The structure of academic
Marsh/Shavelson model. | Educ Psychol.
10.1037/0022-0663.82.4.623.

Radi A. Restructuring, validating, reliable and standardization of
math self-concept scale Mallard city high school students [Disserta-
tion in Persian]. Tehran: Shahid Rajai Tarbiiat Dabir University; 2011.

self-concept:  The
1990;82(4):623-36. doi:


http://www.ncbi.nlm.nih.gov/pubmed/8603909
http://dx.doi.org/10.1111/j.1532-7795.2010.00644.x
http://dx.doi.org/10.1111/j.1949-8594.2005.tb18031.x
http://dx.doi.org/10.1111/j.1949-8594.2005.tb18031.x
http://dx.doi.org/10.1146/annurev.psych.52.1.397
http://www.ncbi.nlm.nih.gov/pubmed/11148311
http://dx.doi.org/10.1016/j.annemergmed.2004.07.248
http://dx.doi.org/10.1016/j.ijedudev.2003.12.001
http://dx.doi.org/10.1027/1015-5759.25.1.48
http://dx.doi.org/10.1027/1015-5759.25.1.48
http://dx.doi.org/10.1016/j.lindif.2011.01.005
http://dx.doi.org/10.1002/casp.614
http://dx.doi.org/10.2466/pr0.1997.81.2.523
http://www.ncbi.nlm.nih.gov/pubmed/9354105
http://www.ncbi.nlm.nih.gov/pubmed/9097334
http://dx.doi.org/10.1037/0022-0167.36.4.464
http://dx.doi.org/10.1016/0190-7409(86)90016-2
http://dx.doi.org/10.1177/0022022102033005003
http://dx.doi.org/10.1016/j.jad.2007.03.004
http://www.ncbi.nlm.nih.gov/pubmed/17448543
http://dx.doi.org/10.1037/0022-0663.82.4.623
http://intjsh.com

PaidarFetal.

34. Salmela-Aro K, Naatanen P. Nuorten koulu-uupumusmenetelma:

35.

36.

Adolescents’ school burnout method. Finland: Edita; 2005.
Badri-Gargari R, Mesrabadi ], Palangi M, Fathi R. Factor structure of
academic burnout questionnaire using confirmatory factor analysis
on high school students. | Educ Meas. 2012;7(3):166-82.

Schoon, Silbereisen RK. Conceptualizing School-to-Work Transitions
in Context. In: Schoon |, Silbereisen RK, editors. UK: Cambridge Uni-

37.

38.

versity Press; 2009. pp. 3-29.

Salmela-Aro K, Tynkkynen L. Gendered pathways in school
burnout among adolescents. | Adolesc. 2012;35(4):929-39. doi:
10.1016/j.adolescence.2012.01.001. [PubMed: 22300678].

Bruce SP. Recognizing stress and avoiding burnout. Curr Pharm Teach
Lear. 2009;1(1):57-64. doi: 10.1016/j.cptl.2009.05.008.

Int ] School Health. 2017; 4(1):e60240.


http://dx.doi.org/10.1016/j.adolescence.2012.01.001
http://www.ncbi.nlm.nih.gov/pubmed/22300678
http://dx.doi.org/10.1016/j.cptl.2009.05.008
http://intjsh.com

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Mathematics Self-Concept Scale
	3.2. School-Burnout Inventory

	4. Results
	Table 1
	Table 2
	Table 3
	Table 4

	5. Discussion
	References

