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Abstract - Result of the observation conducted in grade VIl bSMP Negeri 2 Siak Hulu showed that students’ comgiences in cognitive,
affective and psychomotor domains is still low. Thesfore, one way to solve the problem is the use ofgblem based learning model
nuanced science literacy in learning process. Purpe of the research was to know the effect of proltebased learning model nuanced
science literacy towards students’ competencies. Ehresearch was a quasi experimental research. Pdption of the research was
students of grade VIl of SMP Negeri 2 Siak Hulu yea2017/2018. Samples were taken by using randomrspling technique. As a
result, the samples were students from class \llas experimental class, which was treated by usingqblem based learning model
nuanced science literacy and class \4las control class, which was treated by using conviéonal learning model nuanced science
literacy. Instruments used were tests for cognitiveompetence and observation sheets for affective gpsychomotor competences. Data
analysis used in the research was T-test for cognig# competence and/lann Whitney U test for affective and psychomotor competences.
Result of the research showed that the scores ofudents’ competences in experimental class is bett¢éhan the scores of students’

competences in control class in learning natural gence (IPA).

Keywords - Problem Based Learning; Science Literacy; Learning Cmpetences.

I.  INTRODUCTION

A variety of efforts have been done to improve
education quality, especially in science educatitinis
caused by in Indonesian education system, science
education is the basic components which composes th
education itself. One of government efforts to ctate
curriculum is renewing the refined School-Based
Curriculum (KTSP) becomes The Curriculum 2013.
Mulyasa (2013) stated that The Curriculum 2013 @ren
emphasized on character education, particularly in
elementary level which become foundation to the revel.

Curriculum development is focused on the formatién
students’ competences and characters in the form of
cognitive, affective and psychomotor combinationrg®se
of The Curriculum 2013 is to increase studentllattual
competence, especially high level competence. 8tadee
demanded to solve problems through high level thiopk
competence, while teachers are demanded to have
competence in implementing and actualizing The
Curriculum 2013 by using literacy strategy in léamn
process.
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One of the purposes of literacy in learning prodes®
make students able to think critically and solvee th
problems. Thus, literacy in learning process wiblrmf
students’ characteristics and develop their skills.

Based on students’ cognitive competence obtainau fr
Natural Sciences (IPA) teacher in SMP Negeri 2 $lalu,
it is found that students’ learning competence agnitive
aspect was still lower than the defined Minimumt€lia of
Mastery Learning (KKM), which is 75. Students’ sage
score of a test can be seen in table 1 below.

Table 1. Percentage of Students’ Learning Outcome
Completeness of Natural Sciences (IPA) Subjectadlg
VIl year 2017/2018.

No | Class N Students’
Average Scores
1 VIl 28 72,64
2 VIl, 29 69,28
3 Vil 30 73,33
4 Vil 30 74,57
Source: Biology teacher of SMPN 2 Siak Hulu, Kampar
Regency

Based on the explanation above, it is assumed ahat
cause of low ability in problem-solving in IPA sebj is
lack of knowledge about literacy strategy in leagni
process so that students’ comprehension is still Beside
that, learning process still uses teacher centeredel and
does not involve students in it. To handle thisteratit is
necessary to create pleasant atmosphere in thairlgar
process. Then, model applied in learning procesalse
needed to improve in order to make it more intémgstor
students.

One of learning models that is applicable is Pnable
Based Learning model. It can help students to cab@en
solving the problems and also motivate them innlieay.

According to Barrows and Tamblyn (in Nazir, 2010),
problem based learning is the learning which isdpoed
from working process to comprehension or problem-
solving. In addition,Woltering (in Inel and Gunay, 2013)
stated that purpose of the model is to stimulatéesits to
solve the realistic problems, to cooperate and diivate
higher level of cognitive.

The problem presented in the problem based leaiising
a problem which is able to attract students’ irges® that
they do not feel bored while learning. AccordingSavin

and Howell (2004), the way to present interestingofems
is as follow: 1) the presented problems are relédedasic
knowledge so that students feel enthusiastic teestiiem,
2) the problems presented are related to reasili@tion in
order to stimulate students’ curiosity, 3) the peols are
still in form of puzzles that have to be solved afdthe
problems are communicated interestingly.

Compiling the problem based learning model with
science literacy will facilitate students in leargiprocess. It
is because problem based learning demands students
learn to solve the problems, while science literdeynands
them to develop their creative ability, to solvet ramly
individual problems but also meaningful scientffimblems
and to make responsible social-scientific decisiBaside
that, students’ background, interest, learningnisity, and
attitudes factors towards sciences also influeheeldw of
science literacy achievement. It is in line withdfanto’s
(2016) research, which stated that problem basachileg
model can improve science literacy.

Il. RESEARCH METHOD

This research used quasi experimental method.
Experimental class was treated by using problenedas
learning model nuanced science literacy, while mdriass
used Direct Instruction model nuanced science alitgr
Design of the research used randomized controlpgrou
posttest only design.

A. Technique of Data Analysis
1. Normality Test

Normality test used wakolmogorov-Smirnovest The
purpose of this test is to see whether populatas formal
distribution or not. Data distributed normally ifiet Sig.
value > 0.05 with statistical hypothesis as follows

Ho= data are distributed normally
H, = data are not distributed normally

The testing criteria are Hs accepted if Sig. value >
0.05, which means data are distributed normally pnds
rejected if Sig. value < 0.05, which means data raoe
distributed normally.

2. Homogeneity Test

Homogeneity of variance test was done by using
Levene'stest This test was conducted to know whether
population has homogeneous variance or not. Thenas
conducted by assistance of SPSS 17 software. Etiage
criteria are His accepted if Sig. value > 0.05 ang ¥
rejected if Sig. value < 0.05.
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B. Hypothesis Testing

Purpose of the hypothesis testing is to know whethe
Problem based learning nuanced science literadyeinée
students’ learning competences. The testing aitare if
Sig. value > 0.05, jlis accepted and itk rejected, while if
Sig. value < 0.05, Hs accepted and ik rejected.

1. First Hypothesis Testing

Statistical test done to first hypothesis was Tst te
because the data are distributed normally anddhiance is
homogeneous. If the data are distributed normalil the
variance is not homogenous, the test which is d@®hMann-
Whitney Utest. In this research, hypothesis testing was done
by assistance of SPSS 17 software.

2. Second and Third Hypothesis Testing

Statistical test used for second and third hypashiss
Mann-Whitney Uest because these hypothesises use ordinal
data, in which the calculating result is not in nforof
decimal and the numeral used is only label of tha.dThe
testing criteria are if Sig. value > 0.05q ikl accepted, while
if Sig. value < 0.05, his rejected.

. RESULT AND DISCUSSION
A. Result Of The Research

From the result of the data, it is found that nditpaest
for basic competency (KD) 3.8 about environmentytioin
in the experimental class was 0.114 and in theraobolass
was 0.200, which mean the data distribution wasnabr
because Sig. value > 0.05. Beside that, homogetesityfor
KD 3.8, both experimental and control classes wa4&)
which mean it was homogenous because Sig. valu®5: 0
Meanwhile, for KD 3.9 about global warming, for
experimental and control classes, Sig. value <.0T0&n,
the test was continued but usit@nn Whitney Uest. The
result showed that Sig. value Sig. value was 0.2#tb¢ch
means Sig. value > 0.05. So, it can be concludedttiere
was no significant effect for homogeneity test tB R.9.
However, when it was calculated by using averageescof
both KD 3.8 and KD 3.9, the scores had normal and
homogenous distribution, in which average score of
experimental class treated by problem based legumiodel
nuanced science literacy was 85.27 and averages sifor
control class using direct instruction model nuahseience
literacy was 78.87. For normality test, both exmemtal
and control classes had normal distribution. Théor,
homogeneity test, both experimental and controésclaad
homogenous distribution.

1. Data Analysis

Test of Analysis Conditioning is conducted befooénd
hypothesis testing. The test which is done firstasmality
test by usingKolmogorov-Smirnovtest. Second test is
homogeneity of variance test by usihgvene'stest in
assistance of SPSS 17 software. If data distribui®
normal and homogenous, the hypothesis testing Tiest.
On the other hands, if data distribution is notmal; there
is no homogeneity of variance test done and thetgsis
testing usedann Whitney Uest.

a. Normality Test

The normality test was conducted by usikkmmogorov-
Smirnovtest by assistance of SPSS 17 software. The testing
criteria are HO is accepted if Sig. value > 0.08 and H is
rejected if Sig. value < 0.05. The calculationuiteshowed
that students’ cognitive competence for both expenital
and control classes has Sig. value 0.200, whichnmézat
the data were normal.

b. Homogeneity Test

The homogeneity test of students’ final test scimre
both experimental and control classes ukedene’stest,
assisted by SPSS 17 software. The testing critegah} is
accepted if Sig. value > 0.05 and id rejected if Sig. value
< 0.05. From calculation result, it showed thatdstts’
cognitive competence for both experimental and robnt
classes has Sig. value 0.108, which means thatataewere
homogenous.

2. Hypothesis Testing
a. First Hypothesis

The first hypothesis testing was used to know sitgle
cognitive competence. The result showed that ststen
cognitive competence in experimental class whichs wa
treated by using problem based learning model regnc
science literacy was better than students’ cogmitiv
competence in control class which used Direct Urtimn
learning model nuanced science literacy. Becausedéta
are distributed normally and they have homogenous
variance, the test used was T-test.

The result showed that students’ cognitive compmten
has Sig. value 0.013. It means that Was rejected. The
result of hypothesis testing of students’ cognitd@main
competence is presented in Table 2.
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Table 2. The Result of Hypothesis Testing of Cagait
Domain Competence

Class Sig a Conclusion
Experiment Hy is rejected
0,013 0,05

Control

From the result presented in table 2 above, it lsan
concluded that there was a significant effect ofngs
problem based learning model nuanced science ditera
towards students’ cognitive domain competence. éams
that cognitive domain competence of students whoewe
treated by using problem based learning model racinc
science literacy is better than the cognitive domai
competence of students who were treated by usimgcDi
Instruction model nuanced science literacy.

b. Second Hypothesis

This hypothesis testing was used to know the efbéct
problem based learning nuanced science literacyarasv
students’ affective domain competence. Students wei@
treated by using problem based learning model racinc
science literacy has better affective competencan th
students who were treated by using Direct Instoncthodel
nuanced science literacy. It was known from theiltesf
Mann Whitney Uest.

The result showed that students’ affective compmten
has Sig. value 0.000. It means that Was rejected. The
result of hypothesis testing of students’ affecto@main
competence can be seen in Table 3.

Table 3. Result of Hypothesis Testing of StudeAf&ctive
Domain Competence

Class Sig o Conclusion
Experiment

0,000 | 0,05| Hlisrejected
Control

From the Table 3 above, it can be concluded thexieth
was a significant effect of problem based learnigdel
nuanced science literacy towards students’ affeafivmain
competence. It means that the affective domain edemge
of students who were treated by using problem based
learning model nuanced science literacy is bettan tthe
affective domain competence of students who werated
by using Direct Instruction model nuanced scieitegdcy.

¢. Third Hypothesis

This hypothesis testing was used to know the efbéct
problem based learning nuanced science literacyarisv
students’ psychomotor domain competence. Studehts w
were treated by using problem based learning model
nuanced science literacy has better psychomotor
competence than students who were treated by Binegt
Instruction model nuanced science literacy. It Wwaswn
from the result oMann Whitney Uest.

The result showed that students’ psychomotor
competence has Sig. value 0.000. It means thatvas
rejected. The result of hypothesis testing of stigle
psychomotor domain competence can be seen in #able

Table 4. Result of Hypothesis Testing of Students’
Psychomotor Domain Competence

Class Sig a Conclusion
Experiment

0,000 | 0,05| Hlisrejected
Control

From the Table 4 above, it can be concluded thateth
was a significant effect of problem based learningdel
nuanced science literacy towards students’ psyckmmo
domain competence. It means that the psychomotmaao
competence of students who were treated by usiollgm
based learning model nuanced science literacyttertthan
the psychomotor domain competence of students wére w
treated by using Direct Instruction model nuanceidree
literacy.

B. Discussion

The problem based learning model nuanced science
literacy is expected to make students involve atfivn
learning process and enable them to improve their
competences. Based on the result of the resedrshpws
that students’ cognitive domain competence careasz by
using problem based learning model nuanced science
literacy. This learning model can give effects toiga
students’ cognitive domain competence, in which the
average score of students from experimental clRs¥i33
and from control class is 70.87. From the studesmsrage
scores, it is obvious that the scores are diffeitveen
two sample classes. It might be caused by problased
learning modelis the learning model which presents
contextual problems.
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The problem based learning model nuanced science
literacy is believed to increase students’ learning
competences because this model has importantadielp
students map comprehension process towards texts or
information by using graphic controller or scieriteracy
aids. Moreover, it is believed to train studentsdiaing
works together and sharing mind in learning prosesthat
they can understand the learning materials edsisrin line
with Hmelo-Silver (2004), who stated that in problemdahs
learning model, students cooperate in small grouplearn
what they need to know to overcome the problems.

Learning activities by using the problem basedneay
model have five main stages which are initiated by
introducing the problems to students and endedebyirg
students’ works. These five stages are orientingesits to
the problems, organizing students to learn, guiding
individual or group investigations, developing asetving
students’ works, and analyzing and evaluating mEobl
solving process.

In the orienting students to the problem stagey e
asked to understand the problems provided in pnable
sheets. Activity done by students is to find praidein the
sheets. Then, they try to solve the problems tagetimd
share their opinion about their experiences reldtedhe
problems through teacher’s explanation.

According to Yeung and Ram (in Bilgin, et al., 2008
the problem based learning model, students areoniyt
able to get basic knowledge while learning, bub a@lble to
experience how to use knowledge to solve their lprob in
the real world.  After that, students are bravegitee
complete explanation to respond inaccurate ansv&ving
the real problems will stimulate their curiositydadesire to
observe the problems.

In the guiding individual or group investigationsge,
there are some graphic controller or science Literaids,
like cause-effect and problem-solving. Teacher gsiiednd
gives instruction to students to discuss in solvitng
problems. This stage can improve students’ thinlkibijty.
It is caused by teacher asks students to discuessnthst
appropriate strategy in solving the provided protseand
then to find information about causes and effedtshe
problems.

After students find alternative solution that isedsto
solve the problems, they try to do investigatiominups in
order to find the most appropriate solution for peblems.
In this stage, they are also asked to draw corariuiom
problem solving activities that is conducted. Tlextrstage

is students are asked to develop and present waik.
Teacher asks some groups to present their worksrin of
the classroom, while other groups are asked toorespr
give suggestions to the groups which present theik.

Based on these stages, it is obvious that studetitely
participate in learning process, do collaborativerks, and
the learning process is centered on them. It isvelothat
problem based learning model can push studentsrik in
solving the problems. It is in line with Masek aMdmin
(2011), who stated that the stages of problem bleseding
model are able to support students’ cognitive caempee.

Affective and psychomotor assessments are to stippor
learning process that is done. Based on the ohsamva
result of students’ affective and psychomotor damai
competences, it shows that data of the studentsttafe
and psychomotor domain competences in experimelatss
are better than data of the students’ affective and
psychomotor domain competences in control class.

According to Saleem et al. (2014), problem based
learning model enables students to develop their
autonomous learning skills and to have responsibiid
learn individually. Sluijsmans et al. (2001) alsated that in
problem based learning model, students work in graud
each member of group is responsible for specifit pathe
tasks given.

Furthermore, Arends (2008) also said that problaset
learning model can help students develop their itiogn
competence and problem-solving skills, be auton@mou
learners, and train them to develop and investighte
problems by increasing their consciousness aboet th
different way in thinking to solve the problems.
Sockalingam et al.(2011) also had opinion about the
improvement of problem-solving ability and studénts
cognitive learning outcomes through problem based
learning model is also inferred because this malbhsed
on the principles that students not only get knoée but
also they know how to implement their knowledgeréal
situation.

IV. CONCLUSION

Based on the result of the research and data asaiys
can be concluded that there is a significant effett
implementing problem based learning nuanced science
literacy in improving students’ cognitive, affeaivand
psychomotor domain competences in learning IPAdSits
who were treated by using problem based learningemo
nuanced science literacy have better cognitivecsffe and
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psychomotor domain learning competence than stadent [10]Sluijsmans, D. M. A,, et al. 2011. Peer Assessnrent
who were given direct instruction model nuanceckrsog Problem-Based LearningStudies in Educational
literacy. Evaluation27: 151-173.

[11]Sockalingam, N., et al. 2010. Student and Tutor
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