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ABSTRACT
The purpose of this study is to explore the relations among mathematics attitudes, mathematics self-efficacy and achievement of the
Ninth Grade Students in Chang-hua County. The study is to analyze if there is difference among students’ backgrounds in
mathematics attitudes, mathematics self-efficacy and achievement, and to understand if mathematics attitudes and mathematics
self-efficacy can predict mathematics achievement.
A total of 553 students were randomly selected from junior high schools in Chang-hua County. They were asked to fill a
questionnaire which contained personal background, Mathematics attitudes Scale, and Mathematics self-efficacy Scale. The data
were analyzed by using Frequency distribution, t-test, Pearson’s correlation and Multiple Regression Analysis.
The results showed that there was no difference on mathematics attitudes between male and female students. However, there was a
significant difference on both mathematics self-efficacy and achievement between male and female students. There were significant
differences among different socioeconomic statuses and whether or not attending mathematics cram schools on mathematics
attitudes, mathematics self-efficacy and mathematics achievement. Mathematics attitudes and mathematics self-efficacy were
significantly related to mathematics achievement. Mathematics attitudes and mathematics self-efficacy could explain 39.8% for the
mathematics achievement.

Keywords : mathematics attitudes[] mathematics self-efficacy(] mathematics achievement
Table of Contents

OO0000O0000OO00ooOQoOo0oooOoooon i
OO00000O000OOoOo0oUooOooOouooooOoooog v
OO0 000DoOCO0o00ooo0oooDoOouoooodwi
oooooooooooboooooboooooooog i
ooooboOobo0oobOOobo0ooobooboOoDOoDbDogix
oo0oO0bo0oo0ooboOoboooopoobooDooboon xi
gooobooboobobbooboobooboooos
gooobooboboboboobooboobooooo
ooooboobobobobooboooboobooooo
oooobooboboboboobooobooboooo
oooobooboboboboobooobooboooboo
oooobooboobobboobooobooboobo 10
oooobooboobobboobooobooboobo
oooobooobobobobboobooobooboooo 18
ooooboooboboboboboobooobooboooo 29
oo oobooboooooobobooooooboon 32

oo ooooboooboooobooogooDogn 35
oooooobooooobobooooobobobooooob 37
gbooobooboooboboobooboobooog sy
gboooboobooboboobooboobooog 38
gboooboobooboboobooboobooog 39
gboooboobooboboobooboobooog sl
goo0bo0obOo0obobboobo0oboobOononog 54
gooobooboobobboobo0obOoobonoog ss
oboo0oboobo0obOobboobo0oboOobOoonog 55
gooobooboboboboobooboobooooo

0 N O -



oooobooobobobobooobogoon 57

oo ooobobobobooobobobobooo 79

000 boooboobobooobooboobooboo 8s
oooobooboobobboobooobooboooo er
ooooboobobobobbooboooboobuoooo er
ooooboobobobobobooboooboobooboo 9o
oboooboobooooobobooooobobobooogn 9
gbAfd0O0OODOO0ODOO0DbOobObOODbO0bO00n 114
oosOUdpDOO0O0oOOoObOoOOoODObOOODOD 119

REFERENCES

gooOoOoOoOoOoOo@RuoooooooooOoOoODOOOODOODOOODOODODODODOOODODODOODOOOODOOOOOOOOO
ooOomo@ee)oooooooo?MmO000000000Nooooooooo1e03r-560000(1997) 000000 nord
O00OO00OO0O0OO017s029-330 000199600 0000000000000 0OD0O0OD0ODODODO123032-330000o03)C OO0
oooo?2xmooo2xmobooooxMmo0oo2mooooobooo0oobo0ooo?2MmuoXiboo0ooobog (20050020
oooooo»0b0O00O0?M-002nmo00bo0oooooobooob@esnmooooo2mooooooooooooo
O0550171-2140 000309970 000D Oo00ooo0oooooooooobo0oooooooooooooooooDooooDoo
oo0obooOoOooooooobooOooeynoooooooooooobo0obo0ooooo0ooDobooooooooDoOooDo
OO000OO000o0O0o0o0DboO0dEee)ooooooooooobo0obo0ooooOo0ooDobO0oooooooDoOooDOo
0210118000 000099000 C0C00DOoOooOoxmoOooooobo2mooxmoooxmo?ibbooooooooooon
040181-2100 0001990 00000000 DODO0O0OO0O0OO0:0000C00O0DOOO0DbO2wuObDOeDooOOmOorO
0000000000000 00D0C000b0Oo0OO0O1e-38si0oneyooooooooooooooo--oooooo
0000000000 00DOO00bO0O000DOO00DOO00OoOo0gEIZIOOODODODOOD0DDObO00DOOOoOooDLoOODO
0000000000 00DOO00bO0O000DOoO00DO00ERUDbOOo00DooOo0o0oDobO0ooooOooDoOooDo
0000000000000 140117-1450000 0020 0000000000000 DOOO0ODOO0O0ODOOOOODDOO0ODDOO
0000000000 00D000?MOE4)I0D2MmOuMmb2inaMno@o)pmoEeooomodoono2onoo
00000000020 00000000000000M0000@99%)0000000000:00000000(RoQEOODOO
vgbooooooboobobobooobooobooboobobooboooobooboobooboboboobobooboooboobobobobooon
gooOoOoOoOoOoOEOOoOoOoOoOoOOOODOODOODOODOODOOOOOODODODOOODODOOOOOOOOOOOOOOOO
gooOoOoOoooo@eguoooooooooooOoDoOoOoOOoOODOD10177-1900000@o0O) OO O ODOODOOOOOODOOO
OO00OO0O0OOOoOoOoOooooOoovshle-2s02mobooo@eooooooooxmoooooooooooooooooonos
0137-1580 000199 oooooooooooooooooooOoOoOoOOOODOOOOOODOOOODODOODODODODODODOOO
gogoOoOoo@epoooooOoooooOoDOODOODODODODODOODOODODO22047-5300000000@G)OODODODODOODOO
O00000000000D1909%-13900000(194)o0ooooobooobooooooooooooooooobomooo
OO00D0OOo0o0ooooooDoooMmbboooeuoooooobpxmuoobm2oxmbooooooXooooooooon
00000000 0o00bEee O o0oDoOoOn-000n0oTIMSS2003?20000?20000000009(3)0151-168000
0120 0000Do0oobO:.0o0ooo@es)ooooobooo.0ooobogEeo)oooboooooboooobooOooo
oo0ooo0o0ooooO0o0obOOo0o0bOoOoO00oDOOo00oDOo0oO0OoDOOO00DbDOOUObODOOOO0DEO3ODOOOMbOOODO
—000?2w00»0000000000@oQuOIDDOO0O0DbOOOO0O0DOOO0DOO0O0DOOOOOD-OOoOomMUuObDoo?2O
00000000099y DOO0000O000D0O0O00000oOn0oD239029-300 00000009 ODOO?2mO?000000
0000000000 (@OOO:-2511-8153-001)0 000 (19U OO0O00ODOOO0O0OOOOO00ODODO0O0DOOOOODOOODO
0140155-1920 00 0001)0 00000000 O0OO0OODOO0ODOOO0DOO0OODOOO0ODOOOO0ODOOOOODDOOODDOO
0000000000 O00DOo00o@eeyoooooooooooo0oboooooo0ooo0oooooooDooOoooDo
O00000000000D0000@9YUd00000noog23mos4-20000@Rbidooooooogoooooon
0000000000 00ooO00oOoO0o00ooOo00oooO0ooooog@e) M ooooo0ooo0oooooooDooOoooo
Oo0OOOOOOOoOCOOOOOeOs3734300 00099/ ooooooooooooooooooooooooooooooo
OO00OO0COOOOOOCOOOOOOOD10345-33000g(g)ooooooooooooooooooooooooonios
039410000 @o400O0O0O0OMO0O0O0OM MM O0O0O00O00O00O00O0OOOOxMDO000o0oooooooooo?2MmoOon
Ogo@Eoos)DODOODOODOODOODOODOODOODODODODOD40124-1470000@90) 000000000000 0OO0OOOOO0OO
go0OoOOOOOOOOOO1s01520000@ouooooooooooooooooooOoOoOOOObDObOODOo
gooOoOoOoOoOoOoOoOOOOOOOOOOEROODODODODODODODODODOODODODODODOODODODOODOOODODOOOODOODODOO
O00o0Oo0o0oooOo0o0o0DoO0oO0oboOo0oO (ecDOOO0DO0O0DOOOO0ODOOODOOOOO0ODOOODOOOODOOODOOO



0000000000 000000000000@QeYYyU 0000000000000 00o0oD00o0oooooooooon
0000000000 0o0ooooooe)Uoo0i000o0Do00Do000oo00oo0oooooooooooon
0000000000 o0ooooR3UOIDD0O0O0D0NDDON0NDO000N0O000NoDoDO00o0oO0o0oooD1701-37000
o400 000D0000D0O000ND0O000D0000N0O0O00DO00DO000D00000DO000ooOoOooDooOOoo0oonOn
0000000000000 D0O0OD0OD0ODO0OD0ODO0ODO0OD0D0ODO0D0O0DDODO0O0O0ODO0OO0O0O0OO0OOOOOoOOOO
g0000@EoQUDODDODDODODODODODODODODODO0N0OND0O0ONON0O0NON0NONOONON0N0NONONO0NONONONONOoOOoOoOOOnOen47-77
oo0o0o@Qe97oooooooooO0OO0O0O0O0OD0ODOD0ODODODO0ODODODOD0DO--00000000000D0000DO0000UODUDOOO
0000000000000 DMW0O0O000@9)ODODO0OD0MO000000000000?00014099-1390 0 0 0 (2004)00
0000070020 00000(19900000000000000000000000UODOOO: 00000000099’
0000000000000 0D00000000000000000000050129-15300?20(1988) O oooooooema?
00000000M000000000000D000000000022000000000000M00M@)0oooon
0000020000200 0000000000000050129-150007?20(1997 0000000 0000000D00O0O0O0O
0000000000000 0011037-630 00019920 0000000000000000D0DD000O00OODOOS
0621-6770 0 0 O O O O Aiken, L. R. Jr. (1970). Attitude toward Mathematics. Reriew of Educational Research, 40(4), 551-596.Aiken, L. R. Jr.
(1963). Personality correlates of attitude toward mathematics. Journal of Educational Research, 56, 476-480.Aiken, L. R. Jr. (1976). Update on
attitudes and other affective variables in learning mathematics. Review of Educational Research , 46, 239-311.Alkhateeb, H. M. (2001). Genger
differences in mathematics achievement among high school students in the united arab emirates, (1991-2000). School Science and Mathematics ,
101(1) , 5-9.Bandura, A. (1978). Reflections on Self-efficacy. Advances in Behavior Research and Therapy, |, 237-269.Bandura, A. (1977).
Self-efficacy:Toward a unifying theory of behavioral of behavioral hange. Psychological Review, 84, 191-21501 Bandura, A. (1982). Self-efficacy
mechanism in human agency. American Psychologist, 37, 122-147.Bandura, A. (1986). Social foundations of thought and action:A social cognitive
theory. Englewood Cliffs , NJ:Prentice Hall.Baron, R. A., & Greenbery, J. (1990). Behavior in organizations: understanding and managing the
human side of work. Upper Saddle River, N. J. : Prentice Hall.Betz, N. E. (1978). Prevalence, distribution, and correlates of math anxiety in college
students. Journal of Counseling Psychology, 25, 441-448.Blitch, J. K. (1991). Development of an instrument to measure mathematics attitude of
elementary children. Mich:UMI.Calvert.Brown, J. S., Collins, A., O Duguid, P. (1989). Situated cognition and the culture of learning. Educational
Researcher, 18, 32-41.Chemers, M. M., Hu, L., & Garcia, B. F. (2001). Academic self-efficacy and first year college student performance and
adjustment. Journal of Educational Psychology, 93(1), 55-64.Chism, P. J. (1995). Applied mathematics’ and algebra students’ mathematics
achievement and attitudes. Dissertation Abstracts International, 55(9), 2654A.Corbo, N. J. (1992). Mathematics attitude and achievement in grades
five through seven in a southcentral Pennsylvania district. Mich:UMI.Craig, K. D., O Dobson, K. S. (1995). Anxiety and depression in abults and
children. Thousand Oaks : Sage Publications.Dickson, N. S. (1992). Student attitude towards mathematics: a study concerning teacher influence
and subject content. Mich:UMI.Dweck, C. S., Davidson, W., Nelson, S., & Enna, B.(1978). Sex differences in learning helplessness:[] The
contingencies of evaluative feedback in the classroom O .An experimental analysis.Developmental Psychology, 14, 268-276.Eccles, J., Wigfield,
A., Harold, R., & Blumenfeld, P.(1993). Age and gender defferences in children’ s self-efficacy and task performances during elementary school.
Child Development, 64, 847-930.Feldman, R. S. (1998). Social psychology(2nd ed.). New Jersey :Prentice - Hall , Inc.Fennema, E., & Sherman, J.
(1976). Fennema-Sherman mathematics attitudes scales. JSAS Catalogue of selected Documents in Psychology, 6, 31.Fennema, E., & Sherman, J.
(1978). Sex-related differences in mathematics achievement, spatial visualization, and affective factors. American Educational Research Journal,
14(1), 51-71.Frary, R. B., & Ling, J. L. (1983). A factor-analytic study of mathematics anxiety. Educational and Psychological Measurement, 43,
985-993.Hackett, G., & Betz, N. E. (1989). An exploratory of the mathematics self-efficacy mathematics task performance correspondence. Journal
for Research in Mathematics Education, 20(3), 261-273.Hauser, R. M., Tsai S. L., & Sewell, W. H. (1983). A Model of Social Stratification with
Response error in Social and Psychological Variables. Socioloy of Education, 56, 20-46.Hendershot, R. L. (2000). Attitude difference between male
and femalestudents at Clovis community college and their relationships to math anxiety : A case study. Doctor of Education Dissertation, California
Coast University.Hewing, R., Anderson, L., O Tindal, G. (2001). Influence of elementary student gender on teachers’  perceptions of
mathematics achievement. The Journal of Educational Research , 95(2), 93-102.Higgins, K. M. (1997). The effect of year - long instruction in
mathematical problem solving on middle - school students’  attitudes , beliefs , and abilities. The Journal of Experimental Education , 66(1),
5-28.Jinks, J., & Lorsbach, A. (2003). Introduction: Motivation and self-efficacy belief. Reading & Writing Quarterly, 19, 113-118.Leinhardt, G.,
Seewald, A. M. & Engel, M. (1979). Learning what’ s taught, sex differences in instruction. Journal of Educational Psychology, 71, 432-439.Lent,
R. W., Brown, S. D., & Larkin, K. C. (1984). Relation of self-efficacy expectations to academic achievement and persistence. Journal of Counseling
Psychology, 31(3), 356-362.Lent, R. W., Lopez, F. G., & Bieschke, K. J. (1991). Mathematics self-efficacy: sources and relation to science-based
career choice. Journal of Educational Psychology, 38(4), 424-430.Linnenbrink, E. A., & Pintrich, P. R. (2002). Motivation as an enabler for
academic success. School Psychology Review, 31(3), 313-327.Linnenbrink, E. A., & Pintrich, P. R. (2003). The role of self-efficacy beliefs in student
engagement and learning in the classroom. Reading & Writing Quarterly, 19, 119-137.Ma, X., 0 Willms, J. D. (1999). Dropping out of advanced
mathematics : How much do students and schools contribute to the problem ? Educational EvaluationO Policy Analysis, 21(4), 365-383.Mahurin,
M. (2000). Twenty ideas that will rule research in the next twenty years. Discover, 21(10), 88-91.Miriam C. U. & Clayde R. M. (2000). Researching
the attitudes towards mathematics in basic education. Educational psychjology, 20, 237-243.Montague, M. (1995). Cognitive Instruction and



Mathematics :Implications for students with Learning Disorders. Focus on Learning Problems In Mathematics, 17(2), 39-49.Multon, K. D., Brown,
S.D., & Lent, R. W. (1991). Relation of self-efficacy beliefs to academic outcomes: A meta-analytic investigation. Journal of Counseling Psychology,
38 (1), 30-38.Pajares, F. (1996). Current directions in self- efficacy research. In M. Maehr & P. R. Pintrich (Eds.), Advances in Motivation and
Achievement (1-49). Greenwich, CT: JAI Press.Parsons, J. E., Ruble, D. N., Hodges, K. L., & Small, A. W. (1976). Cognitive-developmental factors
in emerging sex differences in achievement-related expectancies. The Journal of Social Issues, 32, 47-62.Pastorelli, C., Caprara, G. V.,
Barbaranelli, C., Rola, J., Rozsa, S., & Bandura, A. (2001). The structure of children’ s perceived self-efficacy: A cross-national study. European
Journal of Psychological Assessment, 17(2), 87-97.Pintrich, P. R. (2000). Multiple goals, multiple pathway:the role of goal orientation in learning
and achievement. Journal of Education Psychology, 92, 544-555.Pintrich, P. R., & De Groot, E. V. (1990). Motivation and self-regulated learning
components of classroom academic performance. Journal of Educational Psychology, 82, 33-40.Pintrich, P. R., & Schunk, D. H. (1996). Motivation
in education: Theory, research, and applications. Englewood Cliffs, NJ: Prentice-Hall.Rech, J. F., O Stevene, D. J. (1996). Variables related to
mathematics achievement among black students. The Journal Educational Research , 89(6), 346-350.Reyes, L. H. (1984). Affective variables and
mathematics education. The Elementary School Journal, 84(5), 558-581.Rivera, D. P. (1997). Mathematics education and students with learning
disabilities: Introduction to the special series. Journal of Learning Disabilities, 30(1), 2-19.Roth, W. G. (1985). Treatment implications derived from
self-efficacy research with children. Doctor of Psychology Research Paper, Biola University, California.Ryan, A. M., O Pintrich, P. R. (1997).
Achievement and social motivational influences on help seeking in the classroom. In Karabenick(ED.), Strategic help seeking: Implications for
learning and teaching (pp.61-94).Mahwah,NJ:Erlbaum.Samuels, W. D. (1991). Mathematics achievement and attitude in grade six through eight in
Lebanon, Dregon. Mich:UMI.Schlossberg, S. M., Morris, J. D., O Lieberman, M. G. (2001). The effects of a counselor - led guidance intervention
on student’ s behaviors and attitudes. Professional School Counseling , 4(3), 156-164.Schunk, D. H. (1982). Effects of effort attributional feedback
on children’ s perceived self-efficacy and achievement. Journal of Educational, 74(4), 548-556.Schunk, D. H. (1991). Self-efficacy and academic
motivation. Educational psychologist , 26, 207-231.Sherman, J. (1980). Mathematics, spatial visualization, and related factors: Changes in girls and
boys, grades 8-11. Journal of Educational Psychology, 72(4), 476-482.Skinner, E. A., Wellborn, J. G., & Connell, J. P. (1990). What it takes to do
well in school and whether I’ ve got it: A process model of perceived control and children’ s engagement and achievement in school. Journal of
Educational Psychology, 82(1), 22-32.Sriampai, P. (1992). Attitude Toward mathematics, mathematics anxiety, and mathematics achievement
related to gender and academic program.Mich:UMI.Suinn, R. M., & Edwards, R. (1982). The measurement of mathematics Anxiety: The
Mathematics Anxiety Ration Scale for Adolescents-MARS-A. Journal of Clinical Psychology, 38(3), 576-580.Sutton, A., 0 Soderstrom, 1. (1999).
Predicting elementary and secondary school achievement with school related and demographic factors. The Journal of Educational Research ,
92(6), 330-338.Tartre, L. A., 0 Fennema, E. (1995). Mathematics achievement and gender : A longitudinal study of selected cognitive and affective
variables in grades 6 - 12. Educational Studies in Mathematics, 28, 199-217.Teachman, D. J. (1987). Shadow Education and Allocation in Formal
Schooling. American Journal of Sociology, 97(6), 1639-1657. Thomas, J. W., & Rohwer, Jr. W. D. (1986). Academic studying: The role of learning
strategies. Educational Psychology, 21(1), 19-41.Tobias, S. (1980). Math Anxiety: What You Can Do about It. Today's Education, 69(3),
26-29.Tocci, C. M., O Engelhard, G. (1991). Achievement, parental support, and gender differences in attitudes toward mathematics. Journal of
Educational Research , 84(5), 280-286.Vanayan, M., White, N., Yuen, P., O Teper, M. (1997). Beliefs and attitudes toward mathematics among
third - and fifth students : A descriptive study. School Science and Mathematics, 97(7), 345- 351.Vezeau, C., Bouffard, T., & Chouinard, R. (2000).
The impact of single — sex versus coeducation school environment on girls general attitude, self-perceptions and performance in mathematics.
Journal of Research and Development in Education, 34(1), 49-59.Wallace, P. M., O Goldstein, J. H. (1997). An introduction to psycjology .
Chicago : Brown 00 Benchmark.Wilhite, S. C., (1990). Self-efficacy,locus of control,self-assessment of memory ability ,and study activities as
predictors of course achievement. Journal of Educational Psychology, 82, 696-700.Woolfolk, A. E., & Hoy, W. K. (1990). Prospective teachers’
sense of efficacy and beliefs about control. Journal of Educational Psychology, 82, 81-91.Zimmerman, B. J., & Martinez-Pons Manuel. (1990).
Student differences in self-regulated learning: relating grade, sex, and giftedness to self-efficacy and strategy use. Journal of Educational Psychology,
82, 51-59.Zimmerman, B. J. (2000). Self-efficacy:An essential motive to learn. Contemporary Educational Psychology, 25, 82-91.



