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Abstract:

This study investigated the effects of metacogn#oaffolding on the mathematics performance
of grade VI pupils in a cooperative learning envingent. It involved the grade VI pupils of St.
John’s School. It made used the pretest-posttessiggxperimental research design. The
instruments utilized were mathematics achievemestt dnd interview protocol. Percentages,
means, t-test for paired samples and analysis fsadance (ANCOVA) were used. Findings
revealed that: the number of male pupils was alnempial to the number of females; their
mathematical ability ranged from poor to excellethte mathematical ability in the Cooperative
Learning (CL) only and Cooperative Learning with t&feognitive Scaffolding (CL with MS)
group varied considerably; performance of the psigignificantly increased; mean scores in
each group showed significant difference; and tbmgarison of the mathematics performance
of pupils when grouped according to mathematicalitgtshowed significant difference but not
for gender. Pupils exposed to CL with MS perforineter than those exposed to CL only. The
use of metacognitive scaffolding helped the stisdenfully benefit from cooperative learning.
The difficulties of pupils in Mathematics were abofvs: understanding the concept, analyzing
the problem, memory problems, math anxiety/attijuddlem and lack of basic math skills.
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Introduction

Nowadays, the children are growing up in a worldnpsated by mathematics.
Mathematics has been widely used as seen throegte¢hnologies used in homes, schools, and
the workplaces. Many educational opportunities agabd jobs require high levels of
mathematical expertise. Mathematics is aems®d, utilitarian subject, that is, so much a part
of modern life that anyone who wishes to be a fplyticipating member of society must know
basic mathematics. For students to participatg falsociety, they must learn mathematics with
understanding, how to connect mathematical idea$ haw to reason mathematically. Students
who cannot reason mathematically are cut off fronol realms of human endeavor. Students
without mathematical understanding are deprived ordy from opportunity but also from
competence in everyday tasks (Kilpatrick et al.0P0 So mathematics instruction should
emphasize such variables that result learning wittherstanding in order to meet the changing
demands of the society.
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The mathematics classrooms are dominated by sdattvomework and review. These
instructions lead to teaching strategidgat require mathematics teachers to concentrate
on mastering procedures needed to solve routinks tand problems. In addition, these
instructions necessitate mathematics teachersagpnient mathematics materials and to include
many topics, with a considerable amount of refetitf content which is divorced from reality.
The traditional sequence of teaching placing valligit numbers, fractions, ratio, decimals,
percentages, and geometry tends to fractionalizbenaatical knowledge instead of integrating
and connecting it. This instruction influences stud’ views of mathematics and may make
them unable to transfer what they have learnedet situations in the real life. Moreover, this
instruction does not encourage students to inVest teasoning, connection, and metacognitive
strategies in their learning. That is, studentsrofteceive problem-solving procedures from the
teacher without actual participation in plamin monitoring, and evaluating their
learning. In this environment there is no oppoity for students to connect mathematical
relationships between what they have learned amd ciirrent situations in which these
connections enable them to recognize the importasfcenathematics in all parts of life
(Baroody, 1998), and learn mathematics with undedihg (Carpenter and Lehere, 1999;
Kilpatrick et al., 2001).

Student’s difficulties in doing mathematics are tlyaattributed to misconceptions or
shallow conceptions of domain knowledge (Feltoettal., 1996), they are, to a greater extent,
due to a lack of metacognitive. So students nedgkttaught mathematics through an effective
instruction that enables them to acquire and appigtacognitive strategies, reason
mathematically, and thus learn mathematics witheustdnding.

In other words, students have to be taught andastgabto plan, formulate and represent
the mathematical problems, analyze and identify mh@&hematical variables, connect the
relationships among the mathematical variables, #&s&mselves questions regarding
mathematical situations, reason mathematically, luet@ their strategies and outcomes
(Kilpatrick et al., 2001; King, 1992), and to wodooperatively to learn with understanding.
Particularly, students need to learn how to letirat is, to be metacognitively trained. To date,
insufficient attention has been given to the imgottrole the metacognitive strategies play in
improving mathematics performance and mathemateeoning.

For this reason, the researchers felt the needvesiigate the effect of metacognitive
scaffolding, cooperative learning on student’s reathtics performance as well as their
difficulties in Math. The purpose of this study wagind out the extent to which the cooperative
learning with metacognitive scaffolding and coopigea learning methods could play an
important role in improving student’s mathematiesfprmance. The researchers also strived to
find out prevailing situations in St. John’s Schoohcerning this study.

The study investigated the effectiveness of usimgtacognitive scaffolding in a
cooperative learning environment on pupils’ math&gesaperformance. Specifically, the study
aimed to: describe the profile of pupils in ternisgender and mathematical ability; assess the
mathematics performance of pupils before and afitgruction when exposed to: CL with MS;
and CL only; compare if there is a significant eifnce in the mathematics performance of
pupils before and after instruction when expose@liovith MS and CL only; find out if there is
a significant difference on the mathematics pertoroe of pupils exposed to CL with MS and
CL only when grouped according to gender and madiieal ability; ascertain the significant
difference between the mathematics performancepipwhen exposed to CL with MS and CL
only; and identify the difficulties and misconcepts of pupils in grade 6 Mathematics.
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Review of Literature

There are four basic principles that define codperalearning, namely, positive
interdependence, individual accountability, equaltipipation, and simultaneous interaction
(Kagan, 1994). Kagan uses the acronym PIES tcesept these principles, and asserts that
unless all of these principles are implementedpeaative learning is not taking place. These
four principles are discussed below.

Positive Interdependence means that a gain forstutent is associated with gains for
the other students. Students should be guidedthderatand that, “the success of every team
member depends upon the success of each other migrabd “if one fails, they all do.”
(Kagan, 1994:Ch. 4:7). This “sink-or-swim-togethenentality is the central theme of
cooperative learning. One way to foster positinteridependence is to not give each group
member all of the necessary materials to completeassigned task, thereby forcing the students
to share and work together.

Individual Accountability means that each group rbemis responsible for his or her
own learning, and for contributing to the learnofdhis or her group members. If the teacher is
to assign a group grade, it is also important sigasindividual grades to each student, based on
exams and other work which is done independently.

Equal participation is self-explanatory, and referghe fact that no student should be
allowed to dominate a group, either socially ordaeaically, and that no student should be
allowed to loaf, or “hitchhike” on the work of othgroup members. Kagan cautions that equal
participation does not occur automatically, and #taps must be taken to ensure that it occurs.
In particular, Kagan posits two techniques to emsequal participation. The first is turn
allocation, which means that students are expectedke turns speaking, and to contribute to
the discussion when their turn comes. The secsmivision of labor, which means that each
group member is assigned a specific role to plathengroup. Group roles are discussed in
details below.

Simultaneous interaction in cooperative learningults from arranging the students in
small groups, seating the students face-to-face, caeating a group task such that all group
members need to work together to obtain a solutidhis could be contrasted to a traditional
classroom setting in which all of the students faeng forward, working independently, and
spending the overwhelming majority of the timeisgtquietly, listening only to the teacher.

Many individuals consider mathematics as mostimpotation. So it is imperative that
most of them are conversant with only the comporati aspects of mathematics. They also tend
to contend that it is important in the school auhim and for traditional methods of instructing
students in computation. For them, the broad gdalearning process is to master the
computational procedures regardless to what agto@thematics is about and regardless to the
learning process itself. That is, they have miseptions about what mathematics is about and
they do not take how students learn, their expedagntheir metacognitive strategies, and their
attitudes toward mathematics into account (Brow®871 National Council of Teachers of
Mathematics, 1989; Thompson, 1992).

In most traditional mathematics classrooms, sttedane frequently expected to learn
facts, concepts, and skills divorced from any peaitext. They are drilled in arithmetic without
applying the skills to problems that mean anythmghem. They usually learn abstract formulas
in mathematics out of realistic contexts. So thearning are likely ineffective, and although
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they can acquire mathematical operations they aually unable to apply them in different

situations as Clark (1995) has concluded that wstadents interpret an activity as unrealistic
and non-meaningful, encoding, representation, aaching are likely to become over simplified

and narrowly school-focused. Ertmer and Newby ()1 @88ert that “If schools are going to help
all students become expert students, the metacegndtrategies of students must be
acknowledged, cultivated, and exploited. A majonchion of all schooling must be to help

create students who know how to learn” (p.22). &fae, effective mathematics instruction

should assist students to activate the metacogngivategies in order to be able to learn
mathematics with understanding and reason matheatgti

Studies reported that female’s brain is more dged than the male. Female learns
easily in school, they achieve better results theales in school because females are more
focused and stable. Moreover, females reach bnath psychological maturity faster before
males because research proved that there is a semaél in the left side of the brain that grows
faster in females. This nerve is the reason whyafemare more intelligent in the early stages.
Males mature slowly than the girls which is thesma why they bloom late. Nevertheless,
studies proved that more males excel in math tearales.

From the study of Euldan (2011), Researcher Oxfascited by Bacabis (2000) reported
that females apply a great number of ways andtegiies compared to males. On the other
hand, in the study of Carmelo (2008), she stated the picture for boys in math is less
complicated. Boys of all ages and races are scam@igh — or higher — in math than ever
before.

Students in 7-11 years stage (concrete operatltang) some abilities, and some higher
levels of thinking that enable them to work in tiext stage (formal operations), but they need a
certain guidance and support from more capablecantpetent adults to reach that stage. These
children need to narrow their zone of proximal depment; they can be pushed to the next
stage or can narrow their ZPD by scaffolding angpsuting them. Vygotsky (1978) believes
that students cannot independently narrow the zbrgroximal development (Rosenshine and
Meister, 1993). So the concept of scaffolding beesra critical technique to bridge the gap
between what the students can accomplish indep#ydand what they can achieve with
assistance or guidance of others. Therefore, ddaffpis a technique of teaching where the
learning is assisted by the teacher or / and atbpeble peers (Slavin, 1994; Rosenshine and
Meister, 1993). When using scaffolding, students @rovided with “a great deal of support
during the early stage of learning and then dinhiimig support and having the students take on
increasing responsibility as soon as they are g8kdvin, 1994, p. 49). In this way, students are
able to narrow the zone of proximal developmentialty with support, and retain this level of
achievement as support is reduced. So awarenesstotient’'s ZPD helps a teacher gauge the
tasks student is ready for, the kind of performatocexpect, and the kinds of tasks that will help
the student reaching his or her potential. Fadingupport during scaffolding should eventually
result in self-regulated learning, and thus moréreéant students. Recent developments in
pedagogy and educational science also picturertbre active, self-reliant role of students, self-
regulating their own learning process and activakating new knowledge. For self-directed
learning, metacognition, “one’s awareness of oog/a cognition” (Alessi and Trollip, 2001, p.
28), is needed which is so helpful for lifelongri@ag. As students are being supported to work
self-reliantly, they can learn how to learn, whishcritical for their professional futures where
they will be required to keep themselves up-to-datheir own professions. Brown et al. (1991)
describe scaffolding in reciprocal teaching whiaihances interactive learning. Interactive
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learning provides students with situations thathpiin® boundaries of their abilities and actively
engage them in tasks. It also gives students aartppty to be students as they come to master
a task and, once they have achieved mastery, tedmhers of those who are still learning.
Brown et al. (1991) add that research indicates gihablems which are too difficult at first for
students to handle on their own later become prohiges they can solve independently when
they have first received support and worked on tireensmall group setting. That is, the teacher
scaffolds students and students scaffold themselMssrefore, scaffolding enables students to
learn a body of coherent, usable, and meaningfolkedge within their zone of proximal
development and “to develop a repertoire of stiatethat will enable them to learn new content
on their own” (p.150).

Therefore, in the present study, the teacherarctoperative learning with metacognitive
scaffolding group scaffolded students by askingao@gnitive questions and students were
coached to ask themselves and their group membstecagnitive questions based on materials
presented in the classroom. When students in catperearning settings ask and answer the
metacognitive questions, they are more likely taarstand the materials better, develop new
perspectives, reason and explain solutions, aragréze and fill in gaps in their understanding.

M ethodology

The researchers used pretest-posttest quasi-maedl design. Descriptive method was
also used in collecting data to test hypothesisooanswer questions concerning the current
status of the participants under study. This foolgically a process from data collection,
guantification, statistical treatment, analysis aimderpretation. This study gathered both
guantitative and qualitative data. The qualitatpaet of this study was the determination of
pupils’ difficulty and possible misconceptions drettopics included during the conduct of the
investigation. The study was conducted at St. JoBchool, Bonifacio Drive, Malaybalay City,
Bukidnon. St. John’s School of Malaybalay City isnan-sectarian private school that was
founded on 2002 by a group of professional edusator

The respondents of this study were the 43 gradpupils. The researchetonducted the
study to the two grade 6 heterogeneous sectionSt.oflohn’s School. The choice of the
groupings for CL with MS (21 pupils) and CL only2(Pupils) was done randomly. There were
43 of them and they were of different level of neattatical ability (excellent, very good, good,
satisfactory, fair, and poor). It is in the gradeh®ol level where the basic concepts of
Mathematics are being learned by the students.

In this study, two major instruments were used assess students’ mathematics
performance in terms of metacognitive scaffoldimgl aooperative learning. A mathematics
achievement test (pre-test and posttest) were afsml to assess students’ mathematics
performance before and after instruction when eggo$o cooperative learning with
metacognitive scaffolding and cooperative learronty. The topics covered were for the Third
Quarter which was about Geometry. It consists oft&fis multiple choice tests which were
answered within an hour. The researcher made a fwathe scoring as illustrated below. It is
the scale used by St. John’s School in getting geecentage of the score. Percentage is
computed by dividing the raw score and the totakesanultiplied by sixty then add 40 (Raw
score + Total Score x 60 + 40).
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Table 1: Scale to interpret the performance of Isupithe Mathematics Test.

RANGE LEVEL
A (95-100) Excellent
A- (90-94) Very Good
B (85-89) Good
B- (80-84) Satisfactory
C (75-79) Fair
D (75 below) Poor

A survey or interview was used to identify pugifficulty and possible misconceptions
on the different topics discussed. The researcsiezcaquestions about the student’s difficulties
in mathematics. Information gained from the intewiwas used for descriptive purposes to
support or to refute findings from the other datarses especially in metacognitive dimensions.

The data collection was personally carried outradtl the necessary permissions were
obtained. Prior to any instruction, the pre-tesswdministered so as to determine the students’
mathematics performance before using metacogrste#folding and cooperative learning. The
same process was done for the post test or afeeptipils was exposed to metacognitive
scaffolding and cooperative learning. Interviewsavalso done to the pupils before and after
taking the test so as to determine their diffi@dtilnterviews were written and recorded using
the cellular phone.

The mathematics performances of students were idedcm terms of the mean and
standard deviation. Descriptive statistics usingnseand percentage were used to determine the
performance of pupils. It was also used to tabuéaté count frequency counts, percentages,
averages, or spreads.

The t-test for paired samples was used to comgaresignificant difference on the
mathematics performance of pupils based on thegsteand post test results. On the other hand,
the t-test for independent samples and ANCOVA wads® used to compare the significant
difference on the mathematics performance of stisdehen grouped according to their profile.

Descriptive qualitative presentation was used enghowing the data collected from the
interview of all respondents in the study regardthg difficulties that they encountered in
learning Mathematics.

Findings

Respondents of the study comprised the forty-tkd8 pupils of St. John’s School with
21 and 22 pupils in each section. As shown in Tablée profile is grouped into two as CL only
and CL with MS. In terms of gender, for male 10.845) are in CL group while 11 (52.4%) are
in CL with MS group, for female 12 (54.5%) are ih Group while 10 (47.6%) are in CL with
MS. Out of the total number of grade VI pupils,(28.8%) are male while 22 (51.2) are female.
Thus, the number of male and female is just alrha#itin number. In terms of mathematical
ability, for CL group 5 (22.7%) fair, 4 (18.2%) avery good and good while 3 (13.6%) are
excellent, satisfactory and poor. For CL with M8gy, 5 (23.8%) are good, 4 (19.0%) are very
good, satisfactory and poor while 2 (9.5%) are Bewtand fair. Out of the total number of
grade VI pupils, 5 (11.6%) are excellent, 8 (18.686¢ very good, 9 (20.9%) are good, 7
(16.3%) satisfactory, fair and poor.
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Table 2. Profile of the Pupils

INDICATORS CL only CL with MS Total
n=22 n=21 n=43
Frequency % Frequency % Frequency %
1. Gender
Male 10 45.5 11 52.4 21 48.8
Female 12 54.5 10 47.6 22 51.2
2. Mathematical
Ability
A (95-100) 3 13.6 2 9.5 5 11.6
A- (90-94) 4 18.2 4 19.0 8 18.6
B (85-89) 4 18.2 5 23.8 9 20.9
B- (80-84) 3 13.6 4 19.0 7 16.3
C (75-79) 5 22.7 2 9.5 7 16.3
D (75 below) 3 13.6 4 19.0 7 16.3
Legend:
A (95-100) Excellent
A- (90-94) Very Good
B (85-89) Good
B- (80-84) Satisfactory
C (75-79) Fair
D (75 below) Poor

L evels of Mathematics Perfor mance before and after Instruction
when exposed to CL with MSand CL only

Table 3 shows the mathematics performance of pugien exposed to CL with MS and
CL only. The pretest mean of CL with MS group is3B3(62%) while that of CL only group is
18.77 (63%). Although before conducting the experitrthe CL only performed higher compare
to the CL with MS, both of the group is poor inith@athematical ability. The posttest mean of
CL with MS group is 34.76 (82%) while that of CL Iprgroup is 33.73 (80%) and there
mathematical ability is satisfactory. This implibsit after the experiment the CL with MS group
performed higher compare to the CL only group. €fare, the cooperative learning method is
inadequate without metacognitive scaffolding oromerative learning with metacognitive
scaffolding method is superior to cooperative leagmmethod alone.

Table 3. Level of the mathematics performance gilpuefore and after instruction when
exposed CL with MS and CL only.

Pretest Posttest
Group Mean SD % Qualitative Mean SD % Qualitative
CL with
MS 18.33 7.844 62 Poor 34.76 9.104 82 Satisfactory
CLonly 18.77 7.483 63 Poor 33.73 10.776 80 Satisfactory
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Table 4 presents the comparison of the postteahrgain scores of the two groups in the
posttest and pretest was 16.429 for the pupilssegbto cooperative learning with metacognitive
scaffolding and 14.955 for cooperative learningyofilhe result of pretest and posttest shows a
significant probability value of 0.000. Both grouglowed significant difference in their gain
scores. This implies that the strategy in each glioarease the mathematics performance of the
pupils. The cooperative learning with metacognitaaffolding method is based on cognitive
theories of learning that emphasize the importaé of elaboration in constructing new
knowledge (Wittrock, 1986), and on a large bodyesfearch (e.g., Davidson, 1990; Qin et al.,
1995; Stacey and Kay, 1992; and Webb, 1991, 1988ay)ing that cooperative learning has the
potential to improve mathematics performance bex@usrovides a natural setting for students
to supply explanations and elaborate their reagpmihus, the use of metacognitive scaffolding
helped the pupils to fully benefit from cooperatigarning.

Table 4. Mean scores of difference in the achieverpesttest — pretest of the pupils exposed to
CL with MS and CL only

GROUP MEAN GAIN SD T-VALUE PROB> /T/
Pretest Posttest Posttest - Pretest

CL with MS 18.33 34.76 16.429 7.633 -9.864 0.000

CL only 18.77 33.73 14.955 8.426 -8.325 0.000

“significant at .05 level

Significant Differencein the Mathematics Perfor mance exposed to CL

with MSand CL only when Grouped Accordingto their Profile

Table 5 shows the comparison of mathematics pegoce when grouped according to
gender. Both groups showed no significant diffeeeic their mathematics performance. This
implies that male and female performed comparablysrade VI Mathematics. This finding
contradicts the findings of the study of Bacabi®0@ and Carmelo (2008). Bacabis (2000)
reported that females apply a great number of veaws strategies compared to males. On the
other hand, in the study of Carmelo (2008), sheedtthat the picture for boys in mathematics is
less complicated. Boys of all ages and races aengcas high — or higher — in mathematics
than ever before. While these studies are prowen they may vary in different problems.

Table 5. Comparison of mathematics performance wineaped according to gender.

Group Gender Mean SD t-value p-value
CL with MS Male 32.73 10.209 -1.078 .294ns
Female 37.00 7.601
CL Only Male 34.10 12.270 .145 .886ns
Female 33.42 9.913

ns — not significant at .05 level
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Table 6 shows the comparison of mathematics pegoce when grouped according to
mathematical ability. In CL with MS group, the mathatical ability excellent is comparable to
very good but not to good, satisfactory, fair amdmp very good is comparable to excellent and
satisfactory but not to good, fair, and poor; gdomparable to satisfactory and fair but not to
excellent, very good, and poor; satisfactory is parable to very good, good, and fair but not to
excellent and poor; fair is comparable to goodistattory, and poor but not to excellent and
very good; poor is comparable to fair but not taedbent, very good, good, and satisfactory. In
CL group, the mathematical ability excellent is garable to very good but not to good,
satisfactory, fair, and poor; very good is comp&rab excellent and good but not to satisfactory,
fair, and poor; good is comparable to very good satisfactory but not to excellent, fair, and
poor; satisfactory is comparable to good and fatrriot to excellent, very good and poor; fair is
comparable satisfactory and poor but not to excgllery good, and good; poor is comparable
to fair but not to excellent, very good, good, satisfactory.

For CL with MS, the f-value is 7.741 and p-valse.001 while that of CL only the f-
value is 9.389 and p-value is .000. Thus, majaftthe mathematical ability showed significant
difference in their mathematics performance at D.@B¥el. This means that the mathematical
ability of a pupil will either increase or decrease mathematics performance.

Table 6. Comparison of mathematics performance winenped according to mathematical

ability.
Treatment Group Mean F-value P-value
Excellent 48.00
Very Good 43.25
CL with MS Good 33.20
Satisfactory 35.50 7.741 0.001
Fair 28.50
Poor 24.00
Total 34.76
Excellent 46.67
Very Good 43.50
Good 36.00
CL only Satisfactory 32.67 9.389 0.000
Fair 24.80
Poor 20.67
Total 33.23

*significant at .01
**significant at .001

The pupils under cooperative learning with metaddge scaffolding showed significant
difference on their mathematics performance.

The findings on cooperative learning with metagbge scaffolding support the
hypothesis that cooperative learning with metadogniscaffolding improves mathematics
performance as shown by studies of Schoenfeld (1985

Cooperative learning with metacognitive scaffoffimethod enabled students to acquire
the appropriate procedural problem solving techesguand therefore, they were able to
maneuver the computations more accurately thasttiteents in the other group.
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Differ ence between the M athematics Perfor mance of Pupils when

exposed to CL with MSand CL only

Table 7 shows the effect of the test between grauging analysis of covariance
(ANCOVA) wherein the total score of posttest was tlependent variable and the total score of
the pretest is the covariate. The alpha leveltiasthe 0.05 level.

The grouping is the two strategies, (1) Coopeeatiearning with Metacognitive
Scaffolding and (2) Cooperative Learning Only. Tasult of F-test does not support the effect
of the strategies on pupil’s mathematics performeaaiter controlling of total score of pretest
F(1,41) = 24.285. Using the pretest as covari&e, two groups is significant (F = 36.171, p =
0.000), meaning the groups were comparable atténe ghis difference has been spelled out by
ANCOVA, hence there is significant results in tlesptest. Thus, the null hypothesis stating that
“there is no significant difference between pupitsathematics performance when exposed to
CL with MS and CL only” is rejected. A close examtiion of the results revealed that
cooperative learning alone is insufficient as arfaf scaffolding. It is evident that cooperative
learning with metacognitive scaffolding method fieetive in supporting pupils’ mathematics
performance.

This finding is supported by the study of Tan @D@hich develop a framework on
Mathematical problem solving heuristics among stisle She found out that students use
metacognitive skills in the problem solving procass this metacognition would facilitate better
performance. As in this study, the teacher usintaoognitive scaffolding modelled the students
on how they should process information at handteesthe problem. This also support the fact
that cooperative learning alone do not guarantemease in performance among pupils
especially if they were just left on their own. Theidance of a teacher through metacognitive
scaffolding proves to be effective.

Table 7: ANCOVA results of pupil’s mathematics penhance when exposed to CL with MS
and CL only using pretest as covariate.

Type Il Sum of
Source Squares Df Mean Square F Sig.
I(\:Agrégfted 1527.993(a) 1 1527.993  24.285  0.000**
Group 1020.616 1 1020.616 10.322 0.043
Pretest 1527.993 1 1527.993 24.285 0.000**
Error 2579.682 41 62.919
Total 54498.000 43
Corrected 4107674 42
Total

_gsignificant at .0001 level
*significant at 0.05 level

Difficulties of Pupilsin Grade VI Math

Table 8 shows the frequency distribution of tHédalilties of the pupils in Grade VI
Mathematics. The difficulties are summarized iinte entries: understanding the concept,
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analyzing the problem, memory problems, math apa#ttude problem and lack of basic math
skills.
Table 8: Difficulties of pupils in Mathematics

Difficulties in Math Cooperative Learning Only Cooperative Learning with
Metacognitive Scaffolding
n=22 n=21
Frequency % Frequency %

Understanding the concept 7 31.81 3 14.29
Analyzing the problem 5 22.72 6 28.57
Memory Problems 3 13.63 5 23.81
Math Anxiety/ 4 18.18 5 23.81
Attitude Problem
Lack Mastery of Basic Math 3 13.63 2 9.52
Skills
Total 22 100 21 100

As shown on table 8, most of the pupils in CL ogtgup has difficulty in understanding
the concept while in the CL with MS is difficulty enalyzing the problem.

The effectiveness of CL with MS method on mathérsaberformance that consists of
conceptual understanding and procedural fluencpauKing and Rosenshine’s (1993) study
that found that guidance through questioning enésmroblem representation and improves
conceptual understanding. The metacognitive questiave provided the students with cues to
important aspects of the problem and helped therdematify the problem and identify relevant
and important information. While conceptual undamging is enhanced by constructing
relationships between the previous and the new ledwye (Kilpatrick et al, 2001), the CL with
MS method encouraged students to identify the anitigs and differences between the problem
at hand and the problems solved in the past. Tianiys of this study are consistent with studies
by Schonfeld (1987) and Xun (2001) that questiomsimgtegies enabled students to connect what
they learned with their current learning situatidhetacognitive questions helped students to
make connections between different factors andtcanss and link to the solutions. In this
regard, metacognitive questions assisted studentnhance their understanding of a given
domain knowledge.

Conclusion

On the basis of the findings of the study, theolwlhg conclusions were drawn:

The number of male pupils is almost equal in thenber of females. The mathematical
ability of the pupils ranges from excellent to paord the number of pupils varied in each
treatment group.

The mathematics performance of pupils before dieal eastruction when exposed to CL
with MS and CL only increased. In terms of pretasan, the CL only group is higher compared
to CL with MS. In terms of posttest mean, the CthwMS group is higher compared to CL only.
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The result of pretest and posttest showed sigmificlifference in their gain scores. The
mathematics performance of pupils showed consitkerabrease after being exposed to CL with
MS and CL only group.

Male and female are comparable in their mathematerformance. On the other hand,
pupils with varied mathematical ability differ sifjpantly on their mathematics performance.

The CL with MS and CL only group differ significdyor are comparable at the start.
There is a significant result in the posttest eftivo groups.

Grade 6 pupils have varied difficulties in Mathéits In CL with MS group, majority of
them had difficulties in analyzing the problem d¢olled by memory problems, math
anxiety/attitude problems then mastery of basichnsétlls. In CL only group, majority of them
had difficulty in understanding the concept follaveoy analyzing the problem, math
anxiety/attitude problem, then memory problem awk Imastery of basic math skills.

Suggestions and Recommendations

Based on the findings of the study, the followiegommendations are given:

Teachers are encouraged to use activities thaewnllance or improve the mathematical
ability of the pupils. They may use creative sigae in the mathematics teaching.

Pupils can be exposed to CL with MS as it enhatiggis mathematics performance. The
implementation of cooperative learning with metadbge scaffolding method is not costly.
Therefore, the effectiveness, the high learninditgbdevel and the cost effectiveness of this
method make this method a good candidate for iraiui® the development of the pedagogical
approach.

Metacognitive scaffolding can be integrated intrunstional design, curriculum design,
and computer based design to develop mathematitsrp@nce, metacognitive knowledge and
facilitate self-regulated learning.

Teachers who have been using cooperative leaamdgmetacognitive scaffolding will
continue using it since it gives no significantféience in the gender but in their mathematical
ability. The cooperative learning with metacogretiscaffolding method should be included in
teacher education programs.

The use of metacognitive scaffolding may be usedrder to help pupils to fully benefit
from cooperative learning.

Varied mathematical activities can be integratethe classroom to lessen the difficulties
of the pupils. There are several skills, such asiging, drawing metacognitive questions, and
reflection, that pre-service and in-service teasimered to be trained. Also the use of cooperative
learning with metacognitive scaffolding method imetclassroom requires an approach to
assessment and evaluation that is different froen ghesent system. A more authentic and
performance-based assessment criteria, that pvessend in-service teacher need to be trained
to develop to accompany the implementation of tieghod in the classroom.
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