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Abstract: Problem statement: The purpose of this study was to determine thecefdf cooperative
learning on mathematics achievement and attitudeards mathematicsApproach: This quasi-
experimental study was carried out on two form olasses in Miri, Sarawak. One class (n = 44) was
assigned as an experimental group and the other3®) was assigned as a control group. The two
groups were pre-tested prior the implementationth&tend of the study, post test was given, while
daily quiz was used as a tool for formative testifgaching and learning process was carried out for
two weeks. Data were analyzed using the t-tesketerthine performance by comparing the mean of
the post test for treatment and control grdResults: The results of this study showed that cooperative
learning methods improve students’ achievement athematics and attitude towards mathematics.
Conclusion: The researchers concluded that cooperative legrisinan effective approach, which
mathematics teachers need to incorporate in thaahing.
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INTRODUCTION Clearly, student achievement in mathematics
has not been good enough. According to Sabri (2006)
At present mathematics is widely use in variousmathematics achievement level of PMR (Lower
fields and covering a wide range of activities. Hoer, Secondary Assessment) showed small fluctuation in
the decline in mathematics achievement is of cancer percentage from year to year. However, the incrgase
Among the reasons of the decline in mathematicshe percentage who pass will increase studentfen t
achievement in schools is because students consid8cience stream at the SPM (Malaysia Certificate of
mathematics as a difficult and boring subject Adomy  Education) level. In the Malaysian education system
to Keefe (1997), the phenomenon of frustration agnon achieving the rank of D means the student can only
teachers and students need to be overcome in twder achieve a minimum mastery level while achieving the
achieve excellence in mathematics. Therefore, g¥ach rank of E means the student does not achieve the
should take note of the needs of individual stuslent minimum mastery level. This decision became one of
According to him, the individual needs of studentsthe indicators that reflect the level of the studemho
should be treated accordingly so that the teachimy are weak in mathematics. Therefore, efforts shdad
learning is effective. Mathematics achievementfisro  undertaken to immediately to improve the situation.
discussed by educators in our country. The highlidh The teaching of mathematics is not about dispensing
their discussion focused on the differences andules, definitions and procedures for students to
variations in student achievement based on theiRPM memorize, but engaging students as active partitipa
(Lower Secondary Assessment), SPM (Malaysiahrough discussion and collaboration among students
Certificate of Education) and STPM (Malaysian Highe (Posamentieret al., 2006). Learning will be more
School Certificate) examinations each year. Acewydi successful if they are given the opportunity tolaxp
to Malaysian Examination Board, student achievementor clarify ideas (Burns, 1990). Laet al. (2009)
are not stable and vary from year to year. Studehts  explains that “the mathematics skills requiredyfouth
are weak in Mathematics may feel less confident andf today’'s and adults of tomorrow to function ineth
did not want to choose science as an option tdvdéurt workplace are different from that for youth and lé&glu
their education. of yesterday”. In terms of pedagogy, the develogmen
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of education now requires teaching strategies that Whether there are differences in achievement in
emphasize student involvement. mathematics between the experimental group and
According to Johnson and Johnson (1990) to the control group

achieve success in learning mathematics, studenss Whether there are differences in students’ attitude
should be given the opportunity to communicate  towards mathematics between the experimental
mathematically, reasoning mathematically, develop  group and the control group

self-confidence to solve mathematics problems. @ne

the ways this can be done is through cooperative MATERIALS AND METHODS

learning. In cooperative learning, students study i  Since the classes existed as intact groups, tioly st
small groups to achieve the same goals using socigsed a quasi-experimental non-equivalent contraligr
skills. Many studies show that cooperative learriag  design. To control for teachers’ training and eigrere
improve performance, long-term memory and positiveas sources of internal invalidity, only teachers of
attitudes towards mathematics, self concept andilsoc equivalent training and experience were chosen.
skills. More opportunities should be given to Convenience sampling technique was used to sdlect t
discussion, problem solving, creating solutions andschools that formed the study sample. The partitgpa
working with peers. Several educators in the fiefd were 82 Form One students from one of the school in
mathematics education conducted studies usin§yliri, Sarawak. Of these respondents, 44 were in the
cooperative learning and found increase in student€xperimental class, while 38 others were in thetrobn
mathematics achievement (Brush, 1997; Isik andnTari class. Students in Form One in Malaysian secondary
2009: Nichols and Miller, 1994: Tarim, 2009: Tarim Schools are of an average of 13 years old. Theystud
and Akdeniz, 2008). was carried out _for two weeks. Student Teams—
Shimazoe and Aldrich (2010) provides severalAchievement Divisions (STAD) _developed by Slavin
benefits on the use of cooperative learning appréac ~ (1995) was used as the cooperative model.
stude_nts. First, cooperative learning promotes dethstrumentation:
Iearnlng_ of materla_\ls. Secqnd, students achlev_uerb_et Achievement test:In this study,
grades in cooperative learning compared to conipetit
or individual learning. Third, students learn sbsills
and civic values. Fourth, students learn higheenrd
critical thinking skills. Fifth, cooperative leang

the achievement test
was used to measure the students’ mastery of fie to
of fractions. The pre and post test contained 16
objectives questions and 10 subjective questiohe T
. time allocated is 60 min. Each subjective item is
promotes personal growth. Finally, studgnts develoRyiocated five points, while two marks allocatedetich
positive attitudes toward autonomous learning. . . objectives item. All items used are based on form 1
Apart from mathematics achievement, attitude iSy,ainematics syllabus. Validity is an important feetfor

also a major focus in cooperative leaming study. Ay, jnsirument (Wiersma, 2000). An instrument isl $ai
study conducted by Ifamuyiwa and Akinsola (2008)p,5,e high validity if the degree of its ability toeasure

fOUf_“?' that _students in the experimgntal group Skioave what it should be measured is high. All the itenesev
positive attitude towards mathematics. Similarlyugh reviewed by the Head of Department of Mathematick a

(1997), also found__that st_udents in the experinien_tas(:ience and expert teachers for validation.
group showed positive attitudes towards mathematics

However, a study by Tarim and Akdeniz (2008) foundAttitude towards mathematics: A set of attitude
no significant difference was observed regardingquestionnaire items have been adopted and modified
students’ attitude towards mathematics. Based en ththe researchers. The instrument was given to exjpert
literature it can be said that cooperative learniflg mathematics education for validation. Since thengte
effective in enhancing the achievement and producevere not scored dichotomously, the reliability
inconsistent results regarding attitude of studentscoefficient of the test was estimated using Crohtsac
Therefore, the researchers want to conduct thesareb  coefficient alpha ) as provided by Gregory (2004).
in the hope that teachers can used the cooperatiVEhe reliability coefficient was found to be 0.81.
learning methods especially Student TeamsAttitude questionnaire contains 15 items. In this
Achievement Divisions (STAD) in their teaching. Bau questionnaire, all respondents were required t@sfio
researchers want to study the effects of the use ahe answer that reflects their own views and stamte
STAD on mathematics achievement and studenthe statements that are administered in accordaitbe
attitudes towards mathematics. Specifically, thethe Likert scale of five points, strongly disagrede
objectives of the study were to determine: strongly agree-5 points.
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RESULTS Table 1: Respondents’ profile
Variables Frequency Percentage
. . Gender Male 38 46.3
Tabl_e 1 shows the demographics variables. The _ Female 44 537
sample included 38 male (47.4%) and 44 (53.7%}thnic groups Clﬁ_an 1485 2514-9?
H Inese .
female. In terms of ethnic group, the Ibf';m_ 45 (5/4).9_ Malay 11 194
is the majority. The monthly parents’ incomes in Others 8 9.8
i i i Parent Income <RM 500 11 13.4
Rlngglt Mf_;\lay5|ar) (RM) of the respondents were RM 500-RM 1,000 54 g
illustrated in Qetall. Most of the student, 54 @) RM 1,001- RM 2,000 11 13.4
had a parent income of between RM500-RM1000 per >RM 2,000 6 7.3
month. Table 2: Pre-test achievement mean scores of tperiexental and
. . the control group
Effects qf cooperative learning ~on students’  Groups N Mean SD tvalue  df p-value
mathematics achievementTo determine the effects of Experimental 44  50.34 10.92 -1.086 80  0.281
cooperative learning on students’ achievement, afontrol 38 4768 11.18
anal_ySIS of students’ pre and post test mean seomss Table 3: Post-test achievement scores of the exrpetal and the
carried out. Table 2 shows the pre-test scoreshef t control group
experimental and the control group. Groups N Mean  t-value df p-value
The results indicate that the mean score foExperimental 44 56.18  -2.189 80 0.031

experimental group was 50.34 with a standard=ontro! 38 50.18

deviation of 10.92 and that of control group was6&7  Table 4: Pre-test attitude mean scores of the @patal and the

with a standard deviation of 11.18. The resulto als control group

indicate that the difference between the achievemerféfoups | "1\14 '\ﬁinl %%2 t-\(/)aéL;% déo p(—)vslstge

H xXperimenta . . -0. .

mean scores for gxpgnmental and control group®) t(8 Control 38 1050 719

= 0.281 is not significant at the alpha level o®3.

This, therefore, means that the experimental andable5: Post-test attitude mean scores of therempetal and the

control groups were at the same level of achievémen control group

at the start of the study. Groups N Mean t-value df p-value
Table 3 shows the post-test achievement meaﬁ’(perlmental 44 48.02 -4.801 80 0.000

. ontrol 38 41.68

scores of the experimental and the control grouge T

results indicate that the mean score for experiaient

group was 56.18 and that of control group was 50.18 DISCUSSION

The results also indicate that the difference betwe Mathematics achievementsThe results of this study
the achievement mean scores for experimental angdicate that the cooperative learning approachltes
control groups t(80) = 0.031 is significant at tiipha  in higher achievement than the traditional teaching
level of 0.05. approaches. The reason for the increase in students
As shown in Table 4, the results indicate that theachievement could be caused by the students
mean score for experimental group was 41.41 with @volvement in explaining and receiving explanation
standard deviation of 6.82 and that of control gratas  which the concepts can be easily understood.
40.50 with a standard deviation of 7.19. The resalso ~ Cooperative learning gives more space and
indicate that the difference between the attitudsam Opportunities for students to discuss, solve proble
scores for experimental and control groups t(80)559  create solutions, provide ideas and help each .Otter
is not significant at the alpha level of 0.05. This results were also in line with previous studle_zs, as
therefore, means that the experimental and contrd€Ported by some researchers such as Tarim and

groups were at the same level of attitude at thet of ~ Akdeniz (2008) and Nichols and Miller (1994).
the study. Traditional teaching methods are teacher based,

Table 5 shows the post-test attitude mean Scoretgerefore, less _opportunity is given to students fo

pf t_he experimental and the control group. The lissu W(S)fﬁflzlw,’[h %reoebrlsm solving, creating solutions and
indicate that the mean score for experimental group
was 48.02 and that of control group was 41.68. Théttitude towards mathematics: The results of this

results also indicate that the difference betwdss t study also indicate that the cooperative learning
attitude mean scores for experimental and controgpproach increase attitude towards mathematics. ighi

groups t(80) = 0.000 is significant at the alpheeleof ~ probably because when students work in group they
0.05. feel that they can depend on others for help and
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therefore increase their confidence in solvingGregory, R.J., 2004. Psychological Testing: History
mathematics problem. This may indirectly changérthe Principle and Application. 4th Edn., Allyn and
attitudes towards mathematics. Cooperative learning Bacon, Boston, ISBN: 0-205-35472-6, pp: 86.

also emphasizes social interaction and relatiosshiplfamuyiwa, S.A. and M.K. Akinsola, 2008. Improving
among groups of students in particular and among senior secondary school students attitude towards
classmates in general. Cooperative learning agtivel mathematics through self and cooperative-
involves students in the learning process. These instructional strategies. Int. J. Math. Educ. Sci.,

findings are consistent with the findings of some Technol., 39: 569-585. DOI:
previous researchers such as Ifamuyiwa and Akinsola 10.1080/00207390801986874
(2008) and Brush (1997). Isik, D. and K. Tarim, 2009. The effects of the
cooperative learning method supported by multiple
CONCLUSION intelligence theory on Turkish elementary students

Student-centered approaches such as cooperative ma}thematics achi.evement. Asia Pacific Educ. Rev.,
learning improve mathematics achievement and 10: 465-474. DOL: 10.1007/s12564-009-9049-5

attitudes towards mathematics among studentsohnson, D.W. and R.T. Johnson, 1990. Using
Therefore, teachers in schools, especially teachbes Cooperative Learning in Math. In: Cooperative
teach mathematics need to be aware of the bemeiits Learning in Mathematics, Davidson. N. (Ed.).
importance of cooperative learning and thus changin ~ Addison-Wesley, ISBN: 0-201-23299-5, pp: 122.
the practice of teacher-centered teaching methods tKeefe, J.W., 1997. Learning Style Theory and Pcacti
student-centered teaching methods. There are ymositi National ~Association of Secondary School
changes taking place when teachers change their Principals, Reston, ISBN: 0-882-201-X, pp: 25.
teaching methods towards a more student-centerddau, P.N.K., P. Singh and T.Y. Hwa, 2009.
approach. Teachers need to master the mathematical Constructing mathematics in an interactive
content to be delivered and plan how to implement  classroom context. Educ. Stud. Math., 72: 307-324.
cooperative learning better. Cooperative learning  DOI: 10.1007/s10649-009-9196-y

should be employed especially STAD so that studentflichols, J.D. and R.B. Miller, 1994. Cooperativarténg
can be help each other in small groups. Therefore, and student motivation. Contem. Educ. Psychol.,
teachers are encouraged to practice these methods 19.167-178, DOI: 1006/s10649-007-9088-y
regularly and effectively. The results showed thatposamentier, A.S., B.S. Smith and J. Stepelman§.200
cooperative learning could have a positive effectre Teaching Secondary Mathematics: Techniques and

formation ~of a more positive attitude towards  Eprichment Units. 7th Edn., Pearson Education
mathematics among students. However, attitude is New Jersey ISBN:O-13-118520-9 pp: 6. '

something very abstract and subjective in detectingapri A 2006. Issues in Mathematics Education.
changes in the short term. This study only lasted f Utusan Publications and Distributors, ISBN: 967-
two weeks. This means that students are exposed t0 g1.1783-8 pp: 10.

learning in a very short period. Therefore, redearc Shimazoe, J. and H. Aldrich, 2010. Group work can b

s?oduld takg a Iolr_wé;etr gme span so that the reetilisis gra_tifying: Understandjng an.d overcoming
study can be validated. resistance to cooperative learning. Coll. Teach.,
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