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Communication Skills And Mathematical Problem
Solving Ability Among Junior High Schools
Students Through Problem-Based Learning

Syaiful, Muslim, Mizlsl Huda, Amirul Mukminin, Akhmad Habibi

L‘“ Th pueposs of This shicy was 18 axamms Iha communcelon siols and malhamalical problam soing abiity amang jurdes high school
shedents through prablem-based l=arming. This study innabsed 120 sevanth grade studenta. This study used hwo kinds of fesis and afifude scals,
namely. cammunicaticn skils test, problem sobang abdity =2, and attifude scale. The result of this shidy showed That problem-based lesrming
[PBM ) was beter, compared S0 corvenfional lesming in improviog shidents’ mathemabesl communication skls. Judging fram ®e leaming and
school factors, the study indicated that problam-besed aming (PEM) had a more significant influgnce on improving studanis’ mathematical
communication sills. Based on the leaming faclors and gerder differsnces, the fnding indicated that problem-based learrang (PEM) had a
significant influsnce on mproving communication skils and mathematical problam saiving abity, both cn male and on famale students, Probiam
basad leaming (PEM) was sigrficanily befter ab improving students’ maibematioal problams sobving abdiies compared o cersanbonal bearning
Frobiam-basad laarmng (POM) has an impact on 1 Mdmasan af siudervis’ poaitive piiides Iowaeds msthemslica

Index Terms: communcabon skls, mathamabics phablem soling sbdity. prodiem selving

1. INTRODUCTION

In Indonesia, the learming pattern i sbll struggling with the
knowledge colleckon, including in higher  education
Indonesian students may have not been prepared o adapt
and leam new things guickly. Problem complexity should be
solved by crose science. Addiicnal skills needed are cognitive
Mexibility, adaglabslity, and rapid learing. Indonesian students
must be trained to leam how to deal with changes. They must
b trained to think independently, cooperate snd dere to solve
routine  and non-routine guestons Bnd new problems.
Especially in mathematics education, leaming mathematcs n
schools  will certainly always drect sfudents 1o thnk
independently, cooperate and dare to solve routing and non-
roarting questions and new problems. One of the achisvemeant
indicators is the aspects of mathematical abilities and attitwdes
of shudants towards mathematics learning. Mathamatical
abdiies and atitudes of sludents ftowards mathematcs
leaming fram time fo time ahways expanence changes leading
to irmprovement and incresse in sludenils’ mathamatical
abifies and students’ sttitudes fowards mathematics. In
refation with studenis’ mathematicaé abities, NCTM (1888)
groups four aspecis of malhematical abilfies including
mathernatical problem sohing  abilibes,  mathematicsl
communication, mathematical reasoning, and mathematical
connections. Thesa groups are in line with the damands of the
capabiity suggested by the Indonesian government throwgh
e 2013 mathematics learnng curnculum which has become
the reference for the naional assessment In communicabion
skifis, MCTM (2011) suggests that we will need cormmunication
it we want o achieve full seclal goals such as math leracy,
lifelong learning, and mathematics for evenyone. Jacob (2003)
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supgests  that methemstics 88 a8 language so  that
mathematical communication s tha sassence of teaching
leaming, and Bssessing mathematics. This is In line with
Pugales (2007) who states that in learning mathematics.
sledents nesd to be sccustomad to providing arguments far
each answer and responding to answers given by others, so
that what is being studied becomes more meaningful fo him
Additionally, Ball {1978) states that problem solving & an
important actvity in feaching mathematics, bacause the ability
to solve problems obtained In mathermabes teaching can
generalty be transferred to be usad in solving other problems.
Alzo, Hudoyo (1879) claima that problem solving is a wvery
essanfial thing in teaching mathematics as ([} shedents
bacome skilled in Selechng relevant Information, then
anatyzing it and finally examining the results, (2] ntelectusl
sabsfaction will erise from within,k (3] students’ intsllectusal
potentiaf increases, and (4) students leam how to make
discovenas through the process of making descovenes The
implemantation of dady mathemafics leaming rarely asks
siudents to communicate mathematical ideas so that studenis
are very dfficull to provide precise, clear, and logical
axplangtions for the answers. Students are not accustomead to
solving mathematical problems that require a plan, strategy,
and exploring the abéily ko generalize in sohang the problems.
Inapproprigts learning processes in the classroom have &n
impact on students’ wesk mathematical communication skills
and mathematical problem sofving, In terms of international
sledent assessmant. Indonesia s ohe of the countnes having
a lower gcore In PISA (Sambhadl, 2012). Additionally, the
TIMSS survey report in 2009, the achievements of Indonesian
shedents weare in the poeaition of 34 of the 38 countries. Beside
PiSA and TIMESS, in the arena of the world mathemetcs
competency skills, IMO {international Mathematic Clympiad)
and WISD (Internabional Mathematics and Science Olympiad],
Indoneaian students’ mathematcal achievements showed a
contrast to the resulis in TIM3S and PISA (Supriyoks, 2008),
The results of IMO and IMS0 cannok necessarily be used as a
benchimark for ndonesan students” mathematcal abilibes in
ganeral, because the events only represented by a few
Indonesian students and classdied as smart students, this is
different from the results of TIMSE and PISA that show weak
cormmisnicelion gnd problem solving Indonesian mathematical
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studants and both tests afe more representative bacause thay
involved thousands of Indonesian students with various levels
ol abdity Dealing with Indonesia’s lower positions in TIMSS,
PISA, IMO, and WISO, communication skils and mathamatical
problam solving need o be improved because both abiliies
are noedad in leaming. The ability fo communicate and solve
mathematical problems can encourage students i meaninghul
learning. Besides, it can help students to  deal with
mathemafical problems and everyday problems In order to
make mathematics kearning in the classroom could improve
students’ mathematical communication skills, a Qood teacher
must be able to provide sulicienl opporiunities so that each
student can get used to erguing for esch of his |deas and
concepts, Leaming should be designed through problems that
snable slwdents to make mathematical communication wall.
Klopfer {1852} argues that teachers must provide opporfunifies
and amsess students’ ability to solve problems. critically with
complex situabons, and teachers must work more subjective
on the evaluston to wnderstand studenis’ reasons
Communication skills and problam salving are capabities that
can help studanis betier understand mathematics as a whote
and make mathematics more meaningful, It will be wery
eantrary 1o what happens in the field Studente’ mathamatical
préreguisite abilties are very important in problem-based
leaming. Therefore, school gualificstions also need o be
considered in problem-based learning. The results of the study
done by Juandi (2008) indicated thal mathematical abdlibes of
students who have high prerequisite abdlities s better than
students with moderate and low prereguisite  abiltes
Regarding students' ashility differences, a study done by
Sumarmo (1897) showed that in problem solving stralegees,
for upper group students, even though they had rght answers,
but there were sbll mssing steps, and they had difficulbes n
checking the applcability of a theorem while the lower group
studenis did not heve the corect answer. Regarding gender
differences, tis becomes a natural factor that needs fo be
congidered as well Fenomena (2000} argues that in solving
problams, female siudents tended to use more concrete
siretegies than male students who tended to use more
abstract strategies. Furthesmora, Fenomana (2000} states that
the difference was only apparent during the middle school
period and continued at the next school level. The purpose of
this study was o examine the communication skilla and
mathematical problem solwing abdity among  unior  high
schools through problem-based |earning. The following
w.m-ﬂm guidied the study: .

Ara thaoe any 'ﬂllfﬁil'lm H'I hl Inﬂllﬂ ﬂ I'I'IIIIHI'I'IIHE-II.

communication skills between groups of siudents through
using the PEM approach and conventional Baarning
approach?

2 Is there any interachon between learning processes and
school qualfications in improving students’ mathamabical
communication skilis?

3. Is thare any intaraction betwesen lsamning processes with
gendar  diferences In improving  mathematical
cammunication skilia?

4. Are fthare any differencas in the improvament of
mathamatfical probdem solving skills betwesn groups of
students who ussd PBM and who used convenlionsl
lemrning 7

“Hiahg With the answer kay and the rules for givi
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5. Is thiefe any interaction between learming processes and
school gualifications in improving  siudents’ probiem
solving ability?

6. ks thara an imlerackon between 2aming processas with

gendar differances in improving students’ problam soiving
abity?

7 Arme there any diflerences in  attludes 1owards
mathamatics batwesn stedents in quality school with
students in average school?

2 METHODS

This study used a quasi-experimantal design in the form of &
pretest-postiest control group design, For the group
distribution, two publc schools were chosen which generally
had different qualities, ane school qualifisd &5 a good bevel
sChool and oné Was 8 madium schodl level Dased on 1he
categories rom the Jambl Depariment of Education. OF the
schools, two ha classes ware chosen, one class
was made into the axpenmantal ciass and the other class was
used as the conrol ciass. In the experimental dass,
mathamatics laarming was carmed oul with a problem-based
lgaming approach (PEM) and conducied by the class teacher
Both classes were given a prefest before Ireatment and posts
after ireatment The parbcipants of this study were 80 studenis
from each school or 120 stwdents from both schools. In
pxparemental and control classes, leaming was done by
placing feachers and researchers inside the classroom as
observers. The Instruments were commanication skills test
and students’ mathematical problem solving, observation
gheals of siudenl leaming activities, studeni aftitude scale
iesis on leaming acthilies in leachal questionmaina nlendews.
Test questions are used 1o measure communication skills and
mathematical -problem solving of students, Cuestions are
arranged in two packages each consisling of 8 questions fo
measure mathematical communicalion skills and 6 gueshons
Iy measure mathemalical problem sohving abiites. The
material lested In the two package queshons i three chaptars
of material in the second samester of class VIl namely the
Tangant Lines chapter, the Cubes and Beams chapter, and
the Prism and Limas chaplers. Preparation of test questions
bagins with making a grid ol questions covering 1he subject
matter, communication skills, problem solving, and indcaiors
After the grid creation is confinued by arranging the guestions
ing scores for
gach iem. Badora B malhamabical communication sl
IRSrLmant was usad, il was lirs! 1ested limied 1o a small groug
of junice high school students in the city of Jambi o test The
readability of the questions before baing tested to largs
groups. In additan, the question s checked and validated.

3. RESULTS AND DISCUSSION

This siudy aims 1o analyze the results of the lsaming process
between studenis who lsam using & problem-based learming
Bpproach and students who use convenlional leaming
aodition, i@ wes aigo presented 8 comparaocn of Students
‘Mathematical Communication Capabiliies (KKMS) and
Sludenis’ Mathamatical Problam Salving Abilibes (HKPMWMS)
based on factors: (1) learning and {2) school qualiications,
end (3) gender differences. Stabstical analysis of the lest
resulis used SPSS 20 softwars. The resulls of statistical
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tEElng of the data colsctad in this Sidy &t n Selal as
follows

31 KEMS improvement based on school qualifications
and learning

The following presents the average value of impravement of
students’ mathematical communication skills in terms of school
gualifications and the leaming approach

Table 1. KEMS achievaemani average valus based on school

-

Post-

Sehaol Learring Fradast - Qs InCresss
Cuatfication | Approach | aweraps Percorags
mEtags

FEM 13 T a7 | &
i L = —

SO 1.2 21 0o T

FBM 1.1 48 35 35%%
Fadium

CONV 12 N og | &%
E'.ﬂ-i'_ﬁﬂﬂl:l'li-ﬂﬂd learning

Wisually, increasing of students’ mathemabcal communication
ks can ba dascribad as follows:

6.0

5.0

W Pretest W Postest YR i

|11|.-|||1. ncbamnd

4.0
310 T
2.0
ol wll wll
ﬂ.l:l‘ =T e
PER CONY PEM oMy

Figure 1, Increasing of Students’ Mathemalical
Commenicanon Capabiiies

In Table 1 and Figure 1 it can be sean that, in each treaimeant
thara was an Increase in mathamatical communication skills.
As saen from the leaming approach, the PBM approach
exparianced & much highes increase comparad o the increase
in tha control class Groups of schools that used PEM
expanianced an ncrease of more than 30%, whika n tha
school group using the conventional approach only
axpananced an increasa of less than 10% In terms of school
gualifications, n qualkty school, students who study with the
PEM approach expariencs improved communication skills that
are slightly superior to medium qualification schoots, but
convenlional lsamming, average schools ara experancing a
slighlly highar increase than good school qualiications. Tha
spread of gaih batween school qualiications and learning
approaches can be seen in the path of Figure 2
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Figure 2. Data diffusion Me diagram based on leaming
approach

From Figure 2. it can be ssen fhat the mathamatical
communicabion skills of studente using PBM have improved
lsaming oulcomes batier than stedants wiho use convanficnal
leaming. Furihermore, o sea lurther how the achievement of
shudents’ commamication skiks based on school qualitications
and laaming approaches, used staiistcal tesis using two-way
AKNOVA. The results of siatistical analysis are summarized in
Tabls 2.

Talbie 2. Incraase In KKMS baped on school quallications and

MNormalized Gan
o ;.::m a | F ] Ha
Leasrung 2084 | 1 | 185823 | OO0 | Reed
School Chalfcation 000 1 [ oz W15 | Accepl
Irlerachon 038 |1 | 2408 17 | Accopt
leaming

HO. Thare is no difference in the Increase in KKMS batwean
groupsBased on Table 2, lor learning laciars, A furns oul that
HO was significantly rejectad so that It can be concluded that,
the learning &pproach has a signidicant influence on improving
students’ mathamatical communication skills. Unlike  the
school gualification facior, i1 turmns cud that HO is accepied
wgnllltnnlly g0 (hat | can Be concluded Ihat, them 18 na
gignificant difference in siudents' mathemalical communicafion
ekills batwean students in quality school with averags schoota
Similarly the interaction between learning faclors with school
qualifications. It urne oul that HO s accepled significandly so
ihat it can ba concleded thal, the inleraction batwaan laarming
lacicrs with school qualifications does not have & significant
affect on Improving sludanis’ mathemalical communesaton
skifls

Table 3. KKMS Gain Based on Learnng

svprary wihnad
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!hlhrmm

B5% Conficence
, Y [N [T ) S——
i af 2
ided | Dieronce | Dearerce Difference
Lower | Uppei
131606 :I Oy 29633 B217E 29320 | 13606

Ho: Thera 5 no sagnificant mncrease in the number of KKMS
among tha groups who received PBM approach with who
recaived conveniional leaming Because there  were
differances in sludents ‘'mathematical communication skils
based on learning factors on the resulis of the 2-lans ANOWVA,
than furthar statistical tests wem carried ouf by the t-test o
sen  Twther  cifferances R students’  malfesrmatical
communication skills wusing the PBM approach and
conveniional lsaming &s shown in Table 3 above. From Tabie
3 he valug of Lem = 13608 and valus O tuseiwnoes=
2,001 .Bacausa |, hge then HO i significantly rejecied, so it
can be concluded thal thers are signiicant differences in the
mathematicsl communication skiiis of students who get PEM
with studants who get conventional lsaming. eo we can also
gay that PEM is si Hly befter for improving students’
mathamafical commumnication skilts than comentional learning.
Furtharmors, it is geen more specifically the diference in
irmprovament of studants’ mathematcal communication skiils
betwean those who received PEM and conwentional learming
in each =school qualdication

Table 4 KKMS Gain Based on Learning in Each Cualication

1EEN 227T-BE1E

lsaming. As for the average school, the value of L. 9,480
and value of tuusenmes 2,001, BOCAUSE 1wl then HO g
refectad significantly, o i can be concluded that thers are
significant differances in the mathemalical commusmicaton
skills of studenis who raceive PBM on average schood, of in
offvar words PBM in the average school Is more significantly
Improve students’ mathemalical communication skills rather
than convantional lsarning

3.2, KEMS Improvemant Based on Leamning and Gender
Differances

As an overdew of e quality of student learning n larms of
leaming approaches and gender cifferences, prasenied n
Tabla &

Table 5. Average Value of Achievemant of Mathematical

Communication Capabdities Based on Leaming and Gander
LEarming Gancer — Pasl- Gamn | increasa
Approaches | Differences st Farcartags
WS | e

Haig Moo= 1.0 44 34 e

" Famale 13 E1 EN 5%

COMY Moo 1.1 20 aX-] Ex]

|~ Famain K} id 0.5 e

In Table 5 and Figure 4. It can be saen thal. in each treatment
thera was an increase in mathematical communication skills,
A5 seen from the leaming approach, the PEM approach had a
mich  higher  increase o the Increase in
conveniional leaming classes Both male and famale groups
uging the PBM approsch experienced an increase of morg
than 30%, while those in the school growp thal used the

Sohool ponvanfional approach anly exparenced an increase of fess
ran 10%
!:I‘Mhﬂ#ﬂﬂm [E-_EI
&— o
!0- a.0
Quaificasan i df i .l:l'_l Enar Deferencs
} i ot 3.0 =
Lerwe
T '#I"-' 20 s — . -
ity s 3308 | oaas | 638 ]
i ;| 58| .ooo . 5 5 yavez | (10 ‘
- 0.0
il Rl 7 ) vl Wl el BT male  female male  famale

Ho: Thare i no gignificant diference in the iINcreass in KKMS
between groups thal received PEM with those who gel
conveniional leamingFrom fable 4, In quality school, Valus
bagri = 9,857 and valu® buempnes 2,001, Becauss Lo olm
fhen HO is significantly rejected. o it can be concluded thal
fhera are  significant  differences  in mathematical
communication skiis of siudents who receive PBM in good
echool gualifications, or in other words FBEM in good
qualification schools is significantly befter in  improving
sludents’ mathematical communitation skills than conventional

W Pretest W Post-test

Figure 3. Increase in Students’ Mathematical Communication
v abil

To ses how the achievemant of students’ communicaiion skils
based on armning approacheas and . stalistical lesis
were used using fwo-way Anova, The resulis of statishical
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analysis are summarized in Table & Based on Table &, for L“Hﬂ.,m
leaming factors, i iums ouwl that HO ks significantly rejected so
that i can be concluded that, the learning approach has a h
significant ifluence on improving students mathematical i | Caonficence e
communication skills. : 4 | S u[.:. Erver Dlaancs
Bsn o
Table 8 Increased KKMS Based on Leaming and Gender o | e
Diftarencas
el G 05 | se | ooo | 3ver | omeo | 28801 | 3mem
Factors
= a - = e
Square
Ho: Thara 18 no significan! diference i KKME balwaesn
w"""m""’ 2634 1| 187an 000 | Fsjecied groups that received PBM and those who received
conventionai In Tabia 8 the value of ..., = 10,637 and
Gardar the valud of lemessoogs 2,001 Because Laq bes than HO g
Ciftarances e 1 1298 257 | Accepted significantly miected, so it can be concluded that there are
ggnificant diflerences in the improvement of students
Interachion =) 1 2054 1E1 | hooopted mathematical communication skills in PBEM In the femabe
shudent group, of in other words we can say that in female

HO: Thara is no difference in the increase in KKMS between
groups In the factor of gandar diffarences, it furms oul that HO
was recelved significanily so that & can be concluded thal,
there is no signficani difference in studenis’ mathematical
communication skills between male and female sfudants.

Table 7 KKMS Gan Based on Leaming in Male studenis
Groups

!hufnrmulm
Sig Sid. Intarval of the
1 o 2 ":‘ Ertex Difference
tadad) Dut
Lenwar Lippeest
B0 les | ooo f“ﬁ';' 08044 | 20408 | xomes

Ho. There s no sighificant differance n KEMS betwean
groups thal received PBM and those who recelved
conventional learning Becawss there are difierent siudents
‘mathematical communication skills basad on learning faciors
from tha rasults of tha 2-lana ANOVA in Table &, then furthear
stalistical tests wera camed oul to sea further dilerences in
students’ mathematical communication skills using the PBM
approach and conventional kearnéng, both in the male and
femals siudant as shown in Tabée 7 and Table 8.in
Table 7, the valua of L. is 8,707 and the value of Leesasms=
2,001, Bacause Loolus Then HD is sgnificanty rejacied, so i
can be concluded tal there Is a sgniticant diferance in
studants’ mathematical communication skile who recaived
PEM in the growp of male studenis, or in other words we can
Bay in male studeni growps PBM was significantly batter n
Improving students’ mamhematcal communication skils from
canvantional leaming

Table B KKMS Gain Based on Famata Student Groups

students groups PBM are significanily batiar in improving their
student mathamatical communication rather than
GO NonE [Earming:

3.3, KPMMS Improvement Based on School Qualifications
and Learn

The findings of this study are matheamatical problam soéing
abiflies starting from mathematical problem soiving abildies in
termres of School qualitications and kearning approachss.

Tabla 9. Average value of Mathematical Problem  Soiving
Apility Based on Schoal Cualificaions and Learming

Pre-jest | Posl-test The
fchoo Laarning
Average | Average | Gan | noroase
OQuaitication | Approach | =2 il )
=] 12 45 33 | 3%
@ood
GOy 10 15 0w | ™
Z=T] 12 rE] 30 | 0%
Bdackum
CON 10 FX] 11 | 1%

‘.I"muﬂ-y, improving stedents’ mathematical communication
skills can be described as follows:
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o d

CONY, PEM CONV,
| ®Pretesy mPost-test |

PEM

Figure 4, Increasing Students’' Mathermatical Problem Sohing
Ability

In Table @ and Figure 4, it can be seen 1hat, in aach treatmaeant
thare was an [(ncreses in mailhematical problem
abifies. As ssen from the learméing approach, the PBEM
approach exparienced a much higher increase comparad 1o
the increase in the confrol class, In lerms of school
qualifications. in & quality school an increase in problem.
salving abilites of studenis using the PBM approach is slightly
superior to students in average school, but in conventional
lsarning, students in average school are experiancing slightly
higher mathematical problam solving abilities Mman good
qualification schoois, As for the spresd of gaing between
school qualiticatione and learning approaches, can be seen in
Figure 5.

&

1EEN 227T-BE1E

Tabie 10. Increased KPMMS Basad on Schoal Qualiications

and Laarning
Hormalmed Gakn

Fatiers

Maon

il F

Eqisam P Ho

Learring
koo 1825 | 1 | 135323 | o0 | Aejecd

Sehoot 3 00E-
Ouaitication | o005 | e B | Nacees
Tl actor 035 1 28T 112 | Acoeped

HO: There 5 no difference in the increase in KPMMS betwesn
groupeBased an Table 10, for leaming factors, i turns aut that
HO was significantly rejected, so |t can ba concluded that the
leaming approach has a significant influence on improving
students” mathamatical problem sohving abdlites. In the school
gqualification factor, 0 tumed out thal HD was received
significantly, o 1 can be conchuded that there were no
significant diferences In the improvement of studanis'
rmathematcal problam salving abifiies betwesan siudents in
gqualty school and average schools. Because thers are
gignificant differences due io dfferences in freatment n
learning on the results of the twa-lane ANOVA in Table 10,
further statistoal tests were conducied to sse further
differances in students' mathematical problem solving abilities
using the PEM approach and conventional laarning approach.

Table 11. KPMMS Gain Based on Learming

-1

~= - PEM Cory = Linsar (Cony]

Figure 5. Data Disinbution Dagram Based on Learning

From Fhgure 5, if can ba sean that the mathamatical problam
solving abililies of studenis using PBM have improved learning
oulcomes betler than studants who use conventional leaming.
Furtharmore, to see further how the achievemant of sludents'
problem soling abilities based on school qualifications and
laaming , slatistical tesls wara used using two-way
ANOWVA,. The statistical lest results ase summarized in Tabie
10

|
b
' | | % " Dararce
Lower | Lippar
11805 | 118 | 00D | 24se7 | oaias | so4s7 | 28aTe

Ho. There i no significant differance in KPMNMS between
groups that receive PBM with thoss who get conveniional
lzaming. From Tatila 11 above the valus of 1,5 11,805 and
el value ol lmnnﬂ. = E.L'IL'H Bacausa cqﬁ}'l#.. than HO is
signilicantly resecied, so i can be concluded thal there are
sgnificant cfferences In mathematical problem  solving
abilities of shedents who get received FBM s significantly
batter i improving problem  solving  skills  students
mathamatics and convenlional |sarning. Furhsrmors, It is
sean mode specifically the diffarences in the mprovament of
stisdents' mathematcal problem solving abilities between
hose who recaelved PEM and conventionad learning in each
gchool qualdication. The resulls ol the stabslics are
summarized in Tabla 12

1053

LISTREX0 18
wh AEtT.Org




INTERMATHINAL JOURMNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME &, IS5UE 11, NOVEMEBER 218

Table 12 KPMMS Gain Based on Leaming in Each
Cualification School
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Visually, students’ mathemafical problem. sofving abilities
increasa can ba described as follows:

!—wmqm =
4.5 +
km 4
i & s | S0 | menmiotine | 3¢
g t dal f2- D Erce DCefaianca 3
1t Dit 25
Lowar | Uppar 2
1.5
Cruality 2608 | 0311 | 2183 1
oy |mon |58 | oo |23 . 22 | sas02 n_g;
Avarage 2125 | ogar | 1850 Male Female Wale Female
e | 7380 | 50 | oca | #3 . o | 2roes
Ho. There is no signilicani difierence In the increase in | W Pretest ® Post-test |

KPS between the groups that received PBM with thoss
who get conventional learning. In good qualifying schools, the
valua ol Loe= 8011 and the value ol lesessoogs= 2.001.
BaCAUBE lonm™lue 1han HD & significantly repecied, so il can
be concluded that there are significant differences In the
Improvement of mathematical problem solvng abifies of
shuedants who get a PBM approach m guality school, or in ofher
wards in guality schood PBM is signilicantly bettar in improving
students’ mathematical problem solving skills rather than
conventional learming, As for average schoods, the valus of
bawg= 7388 and the value of lupwsmoos= 2,001, Becausa
Lowri*lune. then HO is significantly rejected, so it can be
concluded thal there are significant  differences  in
mathemabicsl problem Solving abillies of Sudents who
recaived the PEM approach to averege school, of In other
waords the PBM approach ks significantly batter in improving
ghedenis’ mathematical problem  solving abilibes  than
convantional learning approach.

3.4. KPMMS Improvement Based on Learning Factors and
Gender differance

increase of siudents’ mathematical problem sochving abilities
based on learmning lactors and gender differences As a
ganeral description of the quality of student learning In farms
of |aarning approaches and gender differences, a summary of
the results of the study data |s presented in Table 13 below

Tabbe 13. Avarage Value of KPMMS Achigvamean! Based an
Learning and Gender

Flgure B. Increasing Stedents’ Mathematical Problem Sokving
Abifify

In Tatle 13 and Figure 8 it can be sean that, In each trealmant
thera waa an Increase in mathamatical problem  sohang
abiities. As seen from ihe lsaming approach, the PBM
approach had a much higher increase compared bo the
Inerease In conventional leaming approach. Pegarding to
lsaming approach and gender, sialistical lests were used
using fwo-way ANOVA The results of statistical analysis are
summatized in Tabla 14

Table 14 KPMMS Increase Based on Ganded Laaming and
Diflerences

Hormalzed Gan
e !";:'l o | F P Hy
Leaming approach | 1825 | 1 | 132880 | 000 | Fajecisd
Bohoo Gualiication | D04 | 1| 281 | 587 | Accepied
Wnteracion Doz | 1| 182 | 298 | Accepied

&

HBased on Tabe 14, for learning faciors, it lume out that
was significantly rejected, 50 i can be concluded that 1
lsaming approach has a significant Influance on improvi

33

Leaming | Gander | Frednst | Fosl- | Gam | Increass stisdents’ mathematical problem solving abillites. In the factor
Apgaaches ANBragn Test Parcontage of gender differences, it tuned out that HD was acceplad
it vahs | Averege significantly, so it can be concluded that there was no
Walus gignificant ciference in students’ mathematical probéem
salving abdities betwean male and famale studenis. Because
Pam Maiz 1.2 £2 | a0 2% there are differences in problem-solving abilities based on
S learming factors baged on the results of he two paths in Tabls
Famais 13 .4 az 2% 14, then a t-test is camed out io s8e further differences in the
improvemant of siudenis’ mathematical problem  solving
CORv Male 18 19 10 1% abiklies using FBM Iearning approaches and conventional
— _— leaming, both i the male student group and in femabe
| Fomais [ 10 zh L g students group. The stalistical fest resulis are summarized in

Table 15 and Takia 186
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Table 15 KPMMS Gain Based on Learning in Male Groups

Lumam
e !n Interval of the
oé " Sed
I - | (2 o Error Diferonce
il oif
Lowsr | =PF
f
Male | Bo4s | 58 0o 23833 | Coee3 | vreDa }T"

Moo Theré is no Significant difference in the NCreass in
KPMMS between groups who recelved PEM with thoss who
received convenbanal From Table 15 in the group of
male shedents, the valua of fcount = 8045 and t table (58:
0.025) = 2001, Because lcount= | lable HO ks signilicantly
regected, 8o It can be concluded that there are significant
dgifferances in the improvemeni of mathematical problam
galving abilities of students who recalve FBM n the mats
sludant group, or in other words the FBEM male studsnt group
i5 =gnificantly bafher in improve sludents mafhematical
problam solving skills rathed than convenlicnal laarming

Table 18 KPMMS Gain Based on Learming in ‘Women's
Groups

!ﬂmmum
e !ﬂ !Icum‘
Int=rval of the
e ¢ | @ | | e ;:. Diffarence
tailad Ont ot '
) Lower | Upper
Famale | 8.258 | 56 (8] 25500 | 030Ew | 1ea3ia J16EAZ

Mo Theré s RO signiicant difierence n the moreass n
KPS betwesn who received PBM with those who
recaivad conventional learming. From Table 16 in tha group of
female students, the value of teount = 8.256 and the valus of
fable (58 0.025) = 2,001, Bacause lcount> | fable, than MO s
signilicantly rejected, so it can be concluded that there |s &
gignificant differenca in the improvement of mathemalical
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From the resulls of a sludy of student allitudes, information |s
cbiained which shows posiive things Most students give
Strongly Agres (55) and Agrea (S) answers io stalements.
The opposie positive, gives the answar Disagres (TS) and
Strongly Desagras (STS) for negative stalamants. The resuils
of the study of sludent atitudes in quaily school showed dala
such as (1) most sudents (B8.3%) ewxpressed pleasure n
mathematics leaming, (2) most studenis (56.7%) statad that
ey wera happy with problem-based Bearning, | 3) most
{56, 7%} sludenls showed pleasume and wera challenged with
mathamabical communicalion quastions, (4) mos! studens
(58.7%) slaled thal probiem sohving problems really helped
them in keamng mathematics, (5} mos! students (68 3%)
statad that they prefemad to study in small groups, (6) almost
all studends (783%) expressed a good afilude towards
mafthamabics teachars. Tha sama relalive resulls ars shown by
sludents in everage schooks such &g (1) most sudents
(74.2%) ewpressed pleasure in malerial beaming, (2} most
students (51 79%) espressed pleasure wilh problem-based
learning, { 3} most (61 M%) students showed pleasure and
ware challengad with mathemalical communicalion questions,
(4) most sfudents (80.0%) steled that problem  sohving
prablems really halped them in earming mathematics, (5§ mosat
studants (65.0%) stated that thay preferred io study n small
groups, {B) almost all students (75.0%) ewpressad a good
dffifude towards mabhematics ieachers. As lor he average
Sludent aflilude scornes DRESD O MBRSUnEl COMPONENS ans
summarized in Tabla 17 balow

Table 17. Averags Slucent Alliede Soon

Aapects of GlLden ANGUDER TOWAND
Bchool
Cual L:::: pa | Maih | Propiem | Snay ::"::
g Com | Bohing | Group M
| Good 228 | 2758 | a2 FET) Bi5 | 285
Medum | 261 | 274 | 254 FTT] Zte | 290

From Table 17, it can be seen ihal for each sspect of
affifudes, the afiitudes of studenis in quality school and
avarage schools ara showing a positive altiiude fowards avery
aspacl asked. Furharmore, io find ouf how the atftitudes of
gludents in good and average schools, stabistical lests ane
carried cut and t-results are summanzed In Table 18,

Table 18 Aftitudes of Students Based on School
Cualifications

problam solving abilies of siudenis who get PBM in tha L
famale student group, or in other words in female shudent for Equality of Means
group PBEM is significanlly bafler in improving mathsmatical
problem sohing skills siudents rathar than conventionsl !i
lsarming, In general, we can eay that the peoblem-based | b=ammn % Conbigance
approach contributes more significantty than conventional 7 Ma | S | inbevelal B
leaming. T b || ® | an | Emor | Difeance
(8]} ot

1.5, Student Attitudes ' L T U
The influence of students' aflitudes toward mathemalics s ' ar
closaly ralated to their learning achisvamant {(Juandi, 2008}
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Egqual ’ :
T4 3 0B 1141 35
F
BM 'J'l:n 4 B 481 S00 5 1:&1 13

Hoo There 5 no difference In studgent aftitedes towards
mathematics learning betwsean studenis in the and
avarage school From Table 18, the valus of lcount = 0.744
with t tabde (38 0.025) = 2,201, Becausa fcount <1 table, then
HO i received significany. so it can be concludad thal There
Is no significant differanca batwsen student atitudes foward
mathamatics in both good and averags schools. The rasults of
mi& questionnairg were combingd with the resulls of
chasrvalions and Interviews which showed in general the
description of atfitude scale, obsersaton and inlerviews
showed simdarity, in general studenl aflifudes are positive
towards mathemalics lsarning

3.8, List of the Fielas

The guesbonnaire about learming was given fo the class
teacher fo gt a response. From the results of this activity, it is
Mustrated that the two classroom teachars in both school
qualilications have never dona problem-based learning, Bath
imerviewses interprel problem-based learning &s learning thal
provides non-rouiing questions to solva for shudenis The two
imerviewsss expreseed the esams opinion about the
importance of problem-based lsaming applied i the
classroom. Tha resufls of a questionnaite aboutl mathaematical
communication and probéem solving chtaned Information that,
80 far, classroom teachers interpret communication and
mathematical problem sohving as limited to the story questions
given to studants during hearning.

A.7. Students’ Mathematlcal Communication Skill
Cescriptively the ascquisifion of studant leaming oufcomas s
ehown in Tabla, 19,

Table 19. KEMS Vabee Acquisiban

Laarnirsg
Pre- | Post- Incra s
School Oual Gain
ot =] Percaniags
Approach
PaM 1,2 48 ar s
G
COMY 12 a1 [15-] T%
Madiurm PHM 11 45 as 3%

In Tabla 1%, the resufls of the prefest of mathematical
communication skifis of siudents in the exparimental class and
control class for each school gualificeton are not much
different. In guality school, from a maximum score of 10, the
axparimantal class obfainad a mean valus of 1.2 whia the
cantfol class Rad an man value of 1.2 With an average scon
ol less than 20%. It showed that the ability of mathematical
communicalion in quality school clesses was very lacking. The
sama thing happanad in the average school, the exparimantal
clase obtainad an average valus of 1.1 while the control class
had an avarage of 1.2 With the acquisiion of an average
soore of less than 20%. | mdicates that the mathematical
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communicaion skills in the average school are very lacking.
From the post-test resulls, information was obitained that in
quadity school, the highes! value was in the exparimental class
7.3 and the lowest valus was 1.7 with a maan of 4.9 As for
the contral clase, the highest valus was 4.7 and the lowest
wat 0, 8 with a mean of 2.1, The mean dilerence tetween the
two leaming groups is around 28%. In average school, the
highest valus is in the expermanial cless 7.7 and the lowest
valua is 1.7 with an average of 4.2 As for the control class,
the highest value i 5.0 and the lowast value of 0.8 wilh an
average of 21, Tha mean difference of the two leaming
groups was arcund 21%. For lsaming compisienass above
B0%. fhe sludants' mestary achieveman! was shown
dascriptively in Tabla 20 betow,

Table 20 Acquisiton of KKEMS completeneass

Purmhess
of
School | Lesming Complairness
iy Approach | Lowest | Higheet uﬁm itz
Faesag
FEM 17 73 ] T
Good — i o
SO [iX ] 4T 1] [i .}
FEM .7 T.7 3 W
LT
COMY. oA 5.0 u} 0k

In Tabée 20, if usng the learning completeness banchmark of
B0%, than for the guality school, in the experimental class, 9
stedents (30%) are declared pass and the rest (70%) did nol
pass, while in tha control class all students (100%) did not
pass. n average school, in tha exparimental class 3 studenis
{10%) ware deciared pass and the rest (809) did not, while in
e control class all students (100%) did ot pass. From e
data wilth the same initial ability of the two classes n sach
school qualification, a1 the and of the lsaming produced
gigniticantly differant communication skills Students wih
prablem-based learning in sach school qualification showed a
higher increass than students with convantional lsarming from
sach school qualification This phenocmanon could be make
sanse bacause the problem-based learning factor contribuies
greally to the leaming, as revealed by Fogary (19897) that
PEM makes confrontation with students wilh practcal
problams, in the form of ill-structured, or open ended through
slimulus in lsaming. Siudants are encouraged o play an
activa role n leaming Problams thal are used as the focus of
IBaming can be sohed by sludents through group work so it
ey can provide diverse leaming experiences fo studenis
such B8 cooperation and mteraction in groups, in addiion o
lsaming exparances ralated 10 hypothatical ackvities,
dasigning sclulions, conducl Investigalions, collecl data
intarpret data, make conclusions, present. discuss, and make
reports. From a sevies ol activities In the PBM process, of
courss, it can improve students’ understanding of the material
baing sludied so thal they are axpeactad o ba abla 1o apply it in
real conditions in thelr dally lives. Meanwhiie the low ability of
gludents In conventional class from both good and averags
gchools that achieve 0% completensss, according to
researchers’ observations are mostly due o conventional
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laimiing Sludants &re nol accuEssiomed 10 SOVRG ROR-ROWLNG
problems. Conventional leaming which emphasizes maore on
teacher center activities with the teachar paredigm is the
cantar of scenca with the stages of learning ghving sampla
gquesiions. exsrcises, of cowse not being able to
accommodate  non-routing  and conlextual  mathematical
communication problems,  Afthough tha  Im ent ol
students’ mathamatical communécation skills in the PEM class
is significantly betler than conventicnad learning classes, this
shedy Elill waves a problem with the low valus of
communicaiion skills and studant complelaness. 30% Baming
completaness in quably school and 10% In school
that vse PEM are not optimal achiavemeants, Thie result s also
in lina with tha study of Ansari (2004}, Satiawan (2003}, and
Sumarmo (1884) which slates thal in genaral sludsnls'
communicalion skils are very low. Fegarding lo the low
communication skils, thera are &l leas! goms things That might
causs low communication skilis and the level of complaiengss
of sludents amang othars:

3.7.1 Duration of Learning Factors

The factor of the duration of studenis in learning usng the
PBM approach can be used as one of the reasons for
studanis’ low mathematical communication skills. In this study
students have not studied long enough in the PEM process or
studanis famillanze with e PEM approach in the final phase
ol the siudy, The PBM approsch requires & congiderabis
amount of tima 80 thal students can do it well, Decause the
FEM approach = a leaming approach ihal is noi easy for
teachers fo do in class. This s in line with Burkhard? (in
Harman, 2008} which stales that mathamatoaly and
pedagogically. leamning fo soive problems ks very difficull,
because it requires the expartise of teachess in providing the
right stimulus whan etudents solva problams

3.7.2 Factors of Communication Problems

Ancthar Tactor that allows low communication skills of students
i the level of difficully of the questans given, Ragarding 1o the
guesiions used o maasure mathamatical communication skills
in this research, tha two class leachars in both the schools are
sayng thal the guesbons used are 100 difficull for thair
students. However, from the results of the lest questions. it
was oblained that only two of the six questions were classiied
as difficufl whike the rest wers moderate questions This might
be tha lewvel of abdity of students in tha tral class was higher
than tha Studenls in he ressarch class, In addflion, given 1he
presancd of saveral #ludents who pass the subject through the
PBM approach, A can be eaid that if FEM = accustomad o
daily learning, there will be great hope of being abls io bring
studants to complate thair leaming.

3.7.2 The Effect of PEM Learning in Improving KKMS

The findings of this study Indicate that students in the PEM
approach group increased 36%, whereas in the conventional
leaming group only experienced an increase of 8%. From tha
average score of postiest and the average lest perdormed, it is
sean Mhal students who use problem-based leaming show &n
increasa  In mathamatical commumication skiils that ame
significantly better than sfudenis who use conventional
lsaming. Furthermora, from the data lesling statistically show
thal groups of sludants who use PBM approach s significantly
betier than the group of students who use conventional
lsaming. This is in line with Herman's (2006) study, thal
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sldant who learm by usng problem-basad lsarning, both open
and siructured, have higher levels of mathematical abilibes
that are betier than students who use conventional leanding

3.7.4 Eftect of School Qualifications in Improving KKMS
The findings trom this study indicated thal the average gain
score of students’ communication skills In good school quaty
Iz 22% and for sverage schoote B 21%; furtharmore the
stalistical tesl concledes thal thare is no significant differance
in tha improvemsnt of mathemalical communication skills
betwean sudents n qualty school and studanis In average
school. The findings of this stedy are not in line with the shedy
conducted by Juandi (2006) which states thal school
guadification factors have a significant influence on the
mathamatics power of studant leachers. This diflerence dus o
tha possibility of sample selection conduciad in this stedy does
nc really reprasant Bw quality school group, oF In other words
guality schoots in this study are al the level of the average
school

3.7.5 Ettects of Gender in Improving KKMS

The findings of the study on the infleence of gender on
improdving  siudents’ mathematical communication  skills
indicated that the awerage increase n mathamatical
communication skills of male studenis was 22 5% and the
avarage increasae in female siudents was 23 5% Although n
average lemale mathemalical communication skils were
glighlly superior from male students, but siafistically it was
concluded that there was no significan difference In the
improvamant of studants’ mathamatical communication skills
betwean male students and lemale stedanis

3.7.6. Btudents’ Mathematical Problem Solving A bility

Descripthaly the acquisition of siudent l2arning cuicomes g
shown in fabla 21 balow

Table 21, KPMMS Valus Acguisition

Leaming | Pm- | Posi ircroasn
Scnool sl | peevonch | test | met | P | Pacantage
“PEM 12 | #5 | 23 T
Good

CONY 1.0 15 g g

PEA 12 &8 30 i
B
SOy 1.4 21 i 1%

In Tabde 21, the findings of tha sludy on the prelest and
posttest of mathamatical problem-golving abilities, indicate
things thal are not much differsnt from their mathematical
commasnication skills. The resulls of pretesting mathematical
prablem solving abilties of siuedanis in he axparimantal class
and control ciass for each schol gualification wane nol much
different. In quality school, from & maximum scare of 10, the
exparimental class oblained a mean valug of 1.2 whie the
cantrol class had a mean valua of 1.0. \Wiih the average scons
of less than 20%, I shows thal mathemabical problam soiving
gkills in the good gualifcation class are very lacking. In
moderste class qualifications, scquisition of students’ averags
mathematical problem solving is 1.2 while the control ciass
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has a mean af 1.0. With the acquistion of an average scohe of
less than 20%, it indicates that the mathematical problem
solving skills in the gquality school class are very lacking
Based on post-tesl results indicate thal in guality school, the
highast value s ssan in the exparimeanial class 7.5 and the
lowiest valug 1.7 with & mean of 4.5 As far the confrol cass,
the highest value was 3.7 and the lowest value was 0.3 with
an averege of 1.7, The difference between bath learning
groups was anound 28%. In average school, the highest scome
is s@en in the exparimenial class was 6.8 and tha lowesl valus
WaS 1.7 wilh the mean of 4.2 As lor the control class, the
highest score was 5.5 and the lowest value was 0.0 with an
average of 2.1, around 21% For learning passing ks above
60%, descriptivaly the data of siudent passing is shown n
Tabla 22 balow.

Table 22, Acquisition of KPMMS Passing

PTTner
of
School Laarning | I s Fassing
Chgal Boptoach e G Pacariags
=pt
FEM 17 T5 T 23.3%
Eond
COMNY D7 37 1] %%
Fam 1.7 ] ] 13.3%
Istadium
CONY 0.0 1 L %%

In Table 22, if using the learning pass mark of B0%, then for
guaiity school, In the sxparimental class, T studeants (23.3%)
were declared passed and fhe resl (76.7%) did not passed
while in the control class all stucents [ 100%) did not pass. For
average schood, in the sxpanmeantal clase 4 stedents (13 3%
were declared and the rest (B6.7%) wara not, whils in
the control class all studants [100%) did not pass. From the
data descriplion above, I can ba ssan fhal for each schoal
guaiifcation, i the PBEM class the improvemant of siudents’
mathamatical problem solving abiitles Is higher than the
conventional leaming class. Tha high increass In studsnts'
mathematical probdem sohing ahbilitias in the PEM class = dua
to the initial activity in bearning process in whicheach beginning
ol kearning students are faced direcily with problems and [t s
expacied through thess problems siudents learm mathematics
Students in PBM classes are accustomed to completing non-
routine guestians thal spur stedents io use their abiies and
all thalr skills 1o tha tullest The problems given encourage
shudants W0 Dok foF and use approsches oM Vankous

ives to solve them, explore warious sirategies,
examing ihe sieps teken From thess aclivites i helps
shudants in PEM classas in soiving problam solving probléms.
The stages of student l=arning in PBM are in line with the
expected goals in the problem solving process as stated by
Dewey (in Sukasno, 2002) that the main steps in problam
golwving includs; (1) knowing thers is a problem of awarenass
of difficulties, despair, wonder or doubd, {2) identily problems
namaly classification and definition of the objeclives sought,
(3) usa past expenence, fof example relevant information or

idegs to form hypotheses in sohing problems, (4) test
consacubive hypolhesss, if It nesds to be reformulated, and (5§
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sualuating the solulion and drawing conclusions bassd on the
avallable svidence With the above suifability, it |s cerainly
very natural if the &bty in solving problems of stedents in
PEBEM classas is baftter than studanis in convantional Baming
clagsss. Meanwhile, the low ability of stedents in conventional
classes both from good and average school that achieve 0%
passing. is mosly dus 1o learning that concentrates more on
memorizing exsrcises and ceriain procedural or sdgonthmic
skilts, making it difficult for studenis o face non-routineg and
contexiual problems such as problem solving. Similar 1o the
lavel of paEsing of mamemancal communication skl
lgaming oulcomes and learning completensess for
mathematical problam-solving abiliies of students using PBM
i5 clagsified as very low, In guality school only 23.3% of
slpdants complels and in average school only 13.3%. This
rasull is also in line with the sludy of Sukasno (2002) and
Heimaherl (2004) which stated that i general students’
prablem solving abllities are very low. In the process of sciving
problam problems, many sludents arive al the camect answer,
bud mis= a few steps in solving problam. Thes ia in line with the
study of Sumarma (1997) which states that In problem-saiving
strategies, upper and middle group students evan though ey
armive at the righl answer. thare are still missing steps, and
ey hawve difficuéty checking the applicability of a thaorem
Oiher factors reganding the low probiem sohing abilfies and
sludent learning completeness are learning lime factors and
el questions, The bme factor for Implamaniing e PBM
spproach has nol been goven foo long to students, so that
students feel lamiliar with PBM during the final phase of
rassarch and mathematical problem solving factors that may
be too difficut lor students in this stedy class. In additon,
given the presance of several siudents who pass the leaming
trwough the PBM approach, we can say furiher that if PBM is
accustomed to everyday (earning, there will be greal hopes of
baing able to bring sludents to complete or pass thair learming.

A.7.7. Effect of PEM Learning in Increasing KPMMS

Based on tha resull, students who received PEM approsch
group experienced an increase of 31.5%, while in the
canwvanfional bearming growp only exparianced a 10% increasa.
Fram the average scofe of postlest and 1he average lesi
parformed, |t 5 ssen that shedenis who use problem-based
lgaming show an increase in mathamatical proclem solving
gkifls that are signdicanily batler than students who uss
conventional learning. Furthermaoea, in stabstical lests showed
that groups of sludenls usihg the PBM approach were
significantly batted than groups of studenls who used
conventional learning.

3.7.8 Effect of School Qualifications in Increasing KPMMS
Bagad on the resulls, the average gain store of students’
problem solving skils In quality school s 21.5% and In
everage school s 205%. although it appears that the
imprevemant of school problam solving skilfs in guality school
Is supanar 1o studants in the average school, bul in statistical
tests it was concleded thal there were no Significant
dittarences in the improvement of mathematical problem
Edlving abiliies belween students al quality schodl wiih
students in - average school. The results of this study are
diffsrent from the resulls of Herman (2008) ‘s study which
slales hal thara are differances in high lavel mathemalcal
abidties between students in qualily school and studenis i
average schools. The differences in the results of this study
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may be dus lo the sslection of good school gualitications
conducied (n this study is not appropriste for the stendard of &
quality schoal, but may be more suitable for averags schools

3.7.8. Effects of Gender in increasing KPMMS

Basnd on the resulls of the infleence of gender on improaving
mafhematical problem solving abilities of students, A was
obtlained information that the increase in mathematical
communication skills of male studanis was 18 5% and tha
avarage increasa in famale sludents was 20 5% Although the
average matematcal probiem golving abidiies of lemaie
students are slightly suparior compared o maie students, bl
tve stabstical test concluded that there were no signiticant
differences m tha im of stedenis’ mathematical
problem soiving abiliies babwean male sludenis and femals
sludants. The resulls of this study ame in line with the results of
me siudy of Suryad (2005) which states tat thers is no
significant diflersnce m high level mathematical abllities
caused by gander influencas,

3.7.10. Students' Attitudes towards Mathematics

Based on the results of fthis study obtained an ovendew of
studenis’ aftdudes lowards mathematics leaming, The resulis
from studant questionnaire showed a positive atiituds towards
mathematics learning with the smallast percentage wvalue of
51% and 78% as high. This shows that most students have a
positive attitude. The resufls of this atiuds scabs fumed ou o
be resated o communication skills and mathematical problem
solving abfity. Mathemabcal communication skills and
mathemakical Problem salving In tha uppar groups of aach
school qualfication are directy proportionad o the students’
dfffucies besed on the resulis of queslionnalres and
interviews. Almost all stedents in the uppar group express
positive attitudes lowards postive statemants and give
nagalive answers ko sach nagative salamant. Convarsaly, tha
lowar group siudents weare mosly negabive fowards
mathemalics lsarming. Howevar, In genstal students show &
posiiive altiede iowards mathemalica leaming. The results of
the study which showsd thal PEM had a positive impact on the
farmation of siudent atlitudes 1owards mathemalics supporiad
the results of pravicus siudies by Herman (2006) which stated
that cpen PBM and structurad PBM had positive effects on
sludents’ mathematical dispositions, as wall a8 tha results of
Juandfs study (2006) which states that PBM had a positive
impact on the formation of student teachar atfibedes towards
mathamatics.

4. CONCLUSIONS

Basad on the results of the siudy the conclusions are oblained
as follows Probsem-based keaming (PBM) is significantly
bafter in Improving students' mathematical communication
ghills comparsd 1o convenbonal learning. The  quality of
leaming  outcomes achisved by siudents with PEM In both
good and average schood is bstter than ihoss  with
conventional leaming. The percentage ol studanis who pass
subjecis by using PEM i more than siudents who recsived
canveniionad lsarming.

In berms ol léarning factors and School fachors, | was
concluded that problam-based leaming (FEM) had & mone
significant influenca on Improving students’ mathematical
communicakion skills, bath in good and average schools, The
school gualificalion factors do nol have a significant influence
on improving students’ cormmunication skills and mathemalicsl

1EEN 227T-BE1E

problem salving abifilles. In lerms of leamidng faclors and
gender differences, ' was concluded that problem-based
leaming (PBM) had a significant influence on improving
communication skills and problam solving ability, both on make
students and on female studants, The gender facior does nod
pravide a signiicant direct ellect on improving  students’
commanication skills and mathematical probiam solving ability,
Problem-based lsarning (PBM) ie significantly baelter in
improving - studanis mathematical problem solving abilifies
comparéd (o conwentional |learning approach. The quality of
leanming culcomes aohieved by studants with PBM in the good
and average schoals is batter than conventhonal learning. The
parcentage of students who pass subjects with PBM is more
than students with conventional leaming. In terms of learning
lactors and school factors, it was concluded that probledn-
basad |sarming (PBM) had a more significant inflesnce on
improving  studems’ mathematical probiem-galving  abilfies
both m good and everage school The school guslification
faciors do not have a significani influence on improving
shedants’ communication skills and mathematical probdem
solving abilty. In terms of learning faclors and gender
differences, # weas concluded that problem-based kearning
(PBM] had a significan inlluence on improving  probiem
solving abilities. both male studanis and femals students. The
gendar lacior does not provide a signiicant drect effect on
improsing students communication skiis and malhemabcsl
problem solving. Problem-based leaming (PBEM) has an
impact on the formation of positve atfifudes of students
iowarda mathematics
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