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Abstract: Improving the students’ creative thinking skills using problem based worksheet
on the topic of environmental pollution. Objectives: This research aims to investigate the
effectiveness of problem based worksheet to improve students’ creative thinking skills on the topic of
environmental pollution. M ethods: Creative thinking skillswere measured using four indicators: fluency,
flexibility, originality, and elaboration. The research was designed using the matching only pretest-
postest control group design. The data of creative thinking skills were collected from pretest and
posttest and analyzed using statistical anaysissuch asnormdity, homogeneity, t-test, and Mann-Whitney
test. Findings: Students’ elaboration skill showed the highest improvement related to the effect size
(0.92) and n-gain value (0.73). Conclusion: The problem based worksheet is effective to improve
students’ creative thinking skill.

K eywor ds: Worksheet, problem based |earning, creative thinking skill.

Abstrak: Meningkatkan keterampilan berpikir kreatif siswa menggunakan lembar kerja berbasis
masalah pada topik polusi lingkungan. Tujuan: Penelitian ini bertujuan untuk menyelidiki
efektivitas lembar kerja berbasis masalah untuk meningkatkan keterampilan berpikir kreatif
siswa pada topik pencemaran lingkungan. Metode: Keterampilan berpikir kreatif diukur
menggunakan empat indikator: kelancaran, fleksibilitas, orisinalitas dan elaborasi. Penelitian
ini didesain menggunakan the matching only pretest-postest control group design. Data
keterampilan berpikir kreatif dikumpulkan dari pretest dan posttest setelah menerapkan analisis
statistik menggunakan uji normalitas, homogenitas, t-test, dan Mann-Whitney. Temuan: Nilai
effect size dan n-gain adalah 0,92 dan 0,73 yang bermakna terjadi peningkatan yang signifikan
pada keterampilan elaboras siswa. Kesimpulan: Lembar kerja berbasis masalah cukup efektif
untuk meningkatkan keterampilan berpikir kreatif siswa.

Kata kunci: Lembar kerja siswa, pembelajaran berbasis masalah, keterampilan berpikir kreatif.
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B INTRODUCTION

Scienceamsto devel op theexperienceand
competence of studentsto use, proposeand test
hypothesesthrough experimenting, desgningand
assembling experimenta instruments, collecting,
processing and interpreting data, and
communi cating experimentd resultsbothverbaly
and inwriting (Simsek & Kabapinar, 2010). In
addition, Scienceamsto deve op thinking skills
and magtery of student concepts. Sciencelearning
isexpectedto contributein preparingtheavail ability
of human resources asacrestive generation that
hascreativity and isableto competeintheeraof
globdization (Zheo, 2010). Therefore, theprocess
of science learning must prepare the science-
conscious students (scientific literacy), value,
atitudeandhigher order thinking skills(Gunn, Grigg
& Pomahac. 2008).

Creativethinkingisapart of higher order
thinking skills and a cognitive aspects to be
considered inthe sciencelearning processinthe
classroom (Awang & Ramly, 2008; DeHaan,
2009). By thinking creatively, studentswill try
different perceptions, concepts, and perspectives,
so that they can use different ways to solve
problems, generateideasor ideaswhichisbetter,
more satisfying and more creative (Awang &
Ramly, 2008). But the facts on the ground,
students’ creative thinking skill is still low. This
matter is seen in the results of the Program for
International Study Assessment (PISA) testin
which Indonesiain 2012 wasranked 64th out of
65 countries and 69th out of the 76 countries
participatingin 2015. Indonesian sudentsaged 15
years have not been ableto answer test questions
at levels5 and 6 which were complex questions
requiringhigh-levd thinkingskillsinvolvingcognitive
activity (OECD, 2013).

Leamingadtivitiesaredill lackinginfaalitating
studentsto devel optheir thinking skills. Teachers
did not facilitate students to think creatively.
Teachershad not designed alearning processthat
stimulatesthe ability to think creatively. Many
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teacherswereunaware of thevariousformsand
manifestations of creative thinking and how
credivity canbeintegratedinlearningsoastobuild
both creativethinking skill and academic (Tan &
Grigorenko, 2010). Science learning has been
focused only on how to improve students’
cognitiveknowledge. Implementation of thinking
processestill raresothat studentswerelessable
tolearn how to goply scientific conceptsinred life
outsdeschoal.

Oneway istoinvolve studentsto bemore
activeinlearning. Inorder for sudentsto beactive
in learning, teachers must apply and develop
sciencelearning creatively and innovatively. To
devel op sciencelessons, teachersarerequired to
design and implement science experimentsthat
support learning. Inthiscase, teachersneed touse
indructiond mediaandrelevant learning resources
toachievethelearning objectivesintheir entirety.
One of the learning media that can be used to
support thelearning processisworksheet (Yildirim,
Kurt, & Ayas. 2011). The worksheet isaguide
for student that can be used in observation,
experimentation, and demongtration activitiesto
facilitatethe processof investigating or solvinga
problem. Therefore, teachers need to use
worksheet tofoster student creetivity by asserting
more student-centered activities, connectingwith
red life, containing open-ended questions, and
cregtivethinkingimpulses(Trnova, 2014) soasto
tap into students’ creative thinking skills.

One of the materia sthat can be taught by
using worksheet is environment pollution for
sudentsgradeV I that are contextual and related
toredl life problems. Thismateria dealswith
basic competencies that require students’ thinking
skillsto solve problems. To achievethe basic
competencies, then the learning steps in the
worksheet should be able to guide studentsto
formulateand andyzethe problem, and solvethe
problem by proposingideas. Therefore, it takes
alearning model that can train problem-solving
ability such asProblem Based Learning (PBL)
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model . Thislearning mode isbased onred-life
problemsasacontext for studentsto learn about
problem-solving skillswhilechalenging sudents
tolearn and work in groupsto find solutionsto
real-life problems (Sul Hou, 2014) requiring
creativethinking (Bilgin, Senocak & Sozhilir,
2009).

In PBL, thefocus of learning lieson the
chosen problem so that students not only learn
the conceptsrelated to the problem, but also the
scientific method to solvethe problem. Students
not only understand conceptsthat arerelevant to
theissuesof interest but also acquirelearning
experiences related to the skills of applying
sdentificmethodsin problem solving and fostering
creative thinking patterns (Karimi, 2011).
Application of PBL modd canmakeit easier for
gudentsto solveproblemswithvariousdternaive
solutions, and can identify the cause of existing
problems. Therefore, it isimportant to apply
worksheet based on PBL to increase student’s
cregtivethinkingskill. Many sudiesrd atedtothe
implementation of worksheet based on PBL in
science learning had been conducted, among
them were research result (Koh et al., 2008;
Schmidt, Rotgans, & Yew, 2011; Tseng et al.,
2011; Padmavathy & Mareesh, 2013) stated that
worksheet with PBL model was effective to
improve students’ creative thinking skill. The
resultsa so suggest that worksheet based on PBL
couldimprovethecreativethinking skill withmean
of n-Gain of 0.73with high criterion. Based on
this, theresearcher wasinterested to conduct this
researchwhichamstofind out the effectiveness
of worksheet based on PBL to improve student’s
cregtivethinking skill.

®m METHOD

Thisresearch used quasi experimental
design that was the matching only pretest-
posttest control group design. Theeffectiveness
of worksheet based on PBL was seen from
the data of student’s creative thinking skill

obtained from pretest and posttest scores
which analyzed using tests of normality,
homogeneity, t1, t2, and Mann-Whitney U.
Thisresearch was conducted in Public Junior
High School 20 Bandar Lampung. The
determination of experiment and control class
wasdid through matching classby giving pretest
for four classes, that were class VII, VII ,
VIl,, and VIl . Furthermore, the pretest scores
wastested by the two-average-equationstest.
Based on the result of the test, the samples
had chosen were the students of classVIIM
as experimental class and VIIN as control
class. Theexperimental classwastaught using
worksheet based on PBL, while the control
classwastaught using conventiona workshest.
In the meantime, the posttest scores of
experimental and control class wastested by
atwo-average-differencetest.

The improvement of students’ creative
thinking skill wasdescribed by n-Gain value.
Furthermore, the n-Gain values were
interpreted by using the criteria: g> 0,7 (high),
0,3<gd”0,7 (medium), and g < 0,3 (low).
Besidesusing n-Gain, to find out theimpact of
worksheet based on PBL could be seen from
effect size. The effect size value then was
categorized based on the Cohen Standard
criteriac d < 0.2 (no contribution), 0.2<d <
0.5 (small), 0.5<d < 0.7 (medium) and d >
0.7 (large).

B RESULT AND DISCUSSION

Prior to the effectivity test of problem
based worksheet, the sample normality testis
first carried out to the experimental and control
classes. Based on result of normality test of
posttest scoresin Table 3, it was obtained the
Significance value on experimental classwas
0.002 (p < 0.05), then the sample was not
normally distributed. Moreover, thesignificance
valuefor control classwas 0,030 which also
indi cated the unnormally distributed.
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Table 3. The result of normality tests for posttest by experimental and control classes

Tests of Normality

Class Kolmogorov-Smirnov@ Shapiro-Wilk

Statistic df Sig. Statistic df Sig.
Exp. 214 29 .002 .890 29 .006
Control A7l 29 .030 .907 29 .015

a. Lilliefors Sgnificance Correction

Sincethetwo classeswere not normally
distributed, atwo-average differencetest was
did by Mann-Whitney U test. The results of
Mann-Whitney U test on the experimental and
control classesare presented in Table4. Based
ontheresult of Mann-Whitney U testin Table4
obtained value of Sig. (2-tailed) bothwas0.000
< 0.05, so H, was rejected, meaning that the
mean posttest scores of the two classes was
significantly different. Thissuggeststhat the
implementation of worksheet based on PBL in
the experimental classwas more effectiveto
improve students’ creative thinking skill
compared to conventional worksheet in the
control class. Then, thetesting resultsof n-Gain
valuesin the experimental and control classes
are0.73 (high) and 0.27 (low), respectively.

conventional worksheet. Thismeansthat the
use of worksheet based on PBL was effective
to improve student’s creative thinking skill. This
is supported by the results of research which
states that the implementation of worksheet
based on PBL could improve the creative
thinking skill with mean of n-Gainwas0.73
with high criteria. The use of worksheet based
on PBL was effective to improve students’
creativethinking skill.

The students’ creative thinking skill was
judged by the answers to the pretest and
posttest questions. Thetesting questionshave
been compiled based on the indicators of
creativethinking skill. Creative thinking skills
includes to four indicators were fluency
(producing or giving many ideas or questions

Table 4. Result of Mann-Whitney U tests for posttest by experiment and control class

Ranks Test Statistics?
Class Mean Sum of
N Rank Ranks Test Posttest
Exp. 29 43.00 1247.00 Mann-Whitney U 29.000
Control 29 16.00 464.00 Wilcoxon W 464.000
Total 58 Z -6.090
Asymp. Sig. (2-tailed)  .000

Based ontheTable5, it isknown that the
mean posttest and n-Gain in the experimental
classishigher than the control class. Thiswas
cause of thedifferent trestment of both classes.
This fact indicates that students’ creative thinking
skill inexperimentd classusing worksheet based
on PBL was higher than control class using

related to the problem), flexibility (providing
variousinterpretationsof aproblem and cantake
alternative solutionsto problems), originality
(producing or giving new idess), and el aboration
(developing or perfectingideas). Theresults of
students’ creative thinking skill testing can be
seenin Table6.
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Table 6. Value of students’ creative thinking skills

Experimental Class Control Class

Indicators

Score n-Gain Score n-Gain
Pretest Posttest Pretest Posttest
A 29,89 81,32 0,73 24,43 47,7 0,30
B 17,3 73,1 0,67 16,84 39,83 0,27
C 10,34 72,41 0,69 8,05 30,75 0,25
D 18,97 86,21 0,83 29,02 44,83 0,14
X + Sd 19,13+8,09 78,26+6,67 0,73+£0,07 19,59+9,18 40,78+7,43 0,24+0,0

Explanation: A: fluency; B: flexibility; C: originality; D: elaboration; K = Criterion; § = Mean;
Sd = Standard deviation; S=Very high; T = High; S= Medium; R =Low; SR =Very low

Based ontheTable6, itisknownthat there
are the improvement mean of students’ creative
thinking skill with high criteriaintheexperimenta
classandlow criteriainthecontrol class Mean of
credivethinkingskill indicatorsintheexperimentd
classwas67% higher thanthecontrol class. The
improvement occursdueto theinfluenceof PBL
processwhichtakesplaceevery sagein problem
orientation stage, student task organization,
conducting individual and group investigation,
present and devel op the work and analyze and
evaluate problem solving process. This was
supported by theresults of the study which states
that PBL activitiestrained students to develop
knowledge and express ideas that were more
cregtivesotha PBL had given positiveimpact in
improvement of students’ creative thinking skill.

Learning activitiesof thePBL modd made
sudentsintheexperimenta classableto express

and develop ideas maximaly to discover and a3 ] o7 0.69
formulate problemsthat then decidetheirown ¢ 277 B =
hypothesisbased ontheinformation they collect. $ 05
After that they tested their own answersby ~ § g; |
desgningand experimentingindependentlyandin =~ = 45 |
groupstoget thedata Thisstimulatesthemtothink 0.1 1

flexibly and can providenew idesswith variations.
Based on the results of the experiments they
obtained, they then anayzed theexisting dataand
examined thecorrectnessof thehypothesis, sothat
the thinking process developed and they were
tranedtodetall thedatait encountered. They then
evauated their work by providing an assessment

or responseto their work and the work of their
friends. That way they could exploreexistingideas
and idess so that their creative thinking skills
increase. Thiswasa so supported by theresults
of thestudy whichreved ed that theimplementation
of PBL made it easier for students to solve
problemswithavariety of dternativesolutions, as
well astoidentify the causesof existing problems.
This could improve student’s creative thinking skill.

The improvement of student’s creative
thinking skill occured causethecontributionof each
indicator of cregtivethinking skill trainedwithinthe
worksheset. Based ontheresultsof dataanaysis,
theindicator of creativethinking skill hadimproved
every learning stage. The improvement each
indicator of creativethinking skill in both classes
can be observed from the value of n-Gain are
showninFgurel.

c |

Flexibility
Indicators of Creative Thinking Skill

Originality Elabar ation

Fluency

B Expeamental EControl

Figure 1. n-Gain of experimental and control
classeshased onindicatorsof creative thinking kil
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Based on the Figure 1, n-Gain scores of each
indicator of creative thinking skills in the
experimentd classwere higher than the control
class. Therewasadifference of n-Gain scores
onthefour crestivethinking skill indicatorsinthe
experimental class, namely high criterion on
fluency and elaboration indicators, while the
indicator of flexibility and originality was
moderate. Theresult of theMann Whitney U test
was known that therewas adifference between
both classes. Themagnitudeof theimpact of using
worksheet based on PBL on student creative
thinking skill can beseenthroughtheca culation
of effect 9ze. Theresult of effect Szecaculation
for posttest scoresis0.92. Then, thisvaluewas
interpreted using the Cohen Standard criteria.
Theresult of interpretation showed theeffect sze
was0.92 > 0.7 with large category. Thisshowed
that there was large impact from the use of
worksheet based on PBL to improve student’s
cregtivethinking skill. Themagnitudeof thiseffect
sSzecanbeprovenfromtheditribution of postest
scores of the studentsin both classesare shown
inFigure2.

100
30 .

B0 L & o + ¢

40

Posttest score

1 2
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3 45 6 7 8 91011121314 15161718
Students

Jurnal Pendidikan Progresif, Vol. 8, No. 2, pp. 127-137, November 2018

weremedium criterion, but with effect szevaue
of 0.92 with large category was enough to
describe difference of improvement students’
creativethinking skill in both classesthat was
experimenta classwashigher than control class.

The result of the improvement of each
indicators of creativethinking skill whichwas
trained through worksheet based on PBL is
described asfollows.

3.1Fluency
Indicator of fluency inthe experimental
classhad thehighimprovement, it seenfromthe
n-Ganvaueof 0.73 (high criterion), whilen-Gain
studentsinthe control classwasonly 0.3 (low
criterion). Thehighn-Gain of experimentd class
studentsoccured causein the problem orientation
stage, studentswerefaced with real phenomena
related to environment pollution. Inthisstage,
studentswereguided to observethe phenomenon
and identify problems that occur so that they
could reveal anumber of ideas or answered to
writethe problem formulas. Thiswas consi stent

o * * & * & ¢ & 0+ 2 0

V020284 B2627829

Posttast in control class

Figure 2. Distribution of students’ posttest scores in the experimental and control classes

Based on thegraph above (Figure 2) itisknown
that thereisno overlaping point, sothevalue of
the effect size is large, it’s meaning that the posttest
and n-Gain valuesarereally influenced by the
use of theworksheet based on PBL.. Although
thevalueof n-Gain onflexibility and originaity

withtheassertionthat PBL learningbegunwitha
problem related to the student’s real environment.
Thissituation or problem that encouraged them
tofind theproblem and solveit. For examplein
worksheet 1, theteacher provided aphenomenon
related to air pollution caused by motor vehicle
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fumes. Thisproblemwasan unsructured problem
and close to the students’ life. This was the
characteristicsof PBL learning that thefirstly
studentswas confronted with aless structured
or less defined, open ended and contextual
problem which wasfurther solved throughwork
ingroup. Through the phenomenon wasgiving,
studentscould definethe problem that was about
onecauseof ar pollution anditsimpact to hedth.
After studentsobserved the phenomenon
was provide, theteacher then guided the students
to writethe problem formulation in accordance
with theair pollution problem related to how to
copewiththepollution. For exampleingroup 2,
at firstinworksheet 1 sudentshad not been able
to writethe problem formulation correctly, then
there was improvement of writing problem
formulation onworksheet 2, worksheet 3, until
worksheet 4. The example of formulation of
problems which created by students in the
worksheet about fluency asshowninFigure 3.

-

1. Setelah kamu membaca dan memahami wacana di atas,
rumuskanlah masalah di atas dan tuliskan hasil rumusanmu

pada kolom berikut!

Rumusan masalah:

Mengaga Al WNOoL SO didumipyni eceng apndok? 5,

trained wastheahility to makethe question shown
by the studentswritethe problemformulationin
theform of question. Thiswasin accordancewith
the opinion that provided questions about the
available phenomenonwasaprdiminary activity
of theimplementation of creativethinking. Activity
ralsingquestionswasvita forimproving curiosity
in students and focusing on the subject. In
addition, studentscould aso betrainto anayze
opinions by examining the inaccuracy of
information contai ned in the phenomenon was
provided.

3.2 Flexibility
Indicator of flexibility inthe experimental
classhad amediumimprovement, seenfromthe
n-Gain vaueof 0.67 (medium criterion), while
then-Gain of the studentsin thecontrol classwas
only 0.27 (low criterion). Thismatter cause at
theorganizationd stagesof learningtasks, Sudents

Figure 3. An example of formulation of problems created by students on worksheet 2

Based ontheFigure 3, it appearsthat students
had been ableto writethe problem formulation
in the form of questions. This indicates that
problem orientation activities can train students’
fluency thinking skill through the process of
observing and identifying problems based on
phenomenarelated to air, water, soil, and sound
pollution. Sub-indicator of fluency that was

sought the information from various sources
(books or internet) related to sub-material of
environment pollution onwork doneworkshest.
Information search was guided through the
assignment sheet. Theinformation to be sought
by the students had been determined to fit the
knowledge indicator that the student must
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achieved. Thisactivity trained studentsto work
together and sharetasksin solving problems.

In addition to seek information at the
organi zational stageof thelearningtask, at the
inquiry stage, sudentswereadsotrainedtodesign
simple experiments related to water and soil
pollution. Inthisactivity, sudentsweretrained to
make problem formulations and hypotheses
(temporary answers) based on brief phenomenon
provided and determine experiment variables.
Theability to construct of hypothesesand plan
experimentswas acognitive activity in higher-
order-thinking. Before determinethevariables,
students learned the concept of the variables
provided intheworkshest, then they defined their
own variables according to their experiment
design. Sub-indicator of flexibility thet trainedwas
determine the idea or answer to question was
givenindifferent conditionor problem. Thesample
answers to the worksheet question about the
determination of experiment variablescanbeseen
inFigure5.
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variables was the main exercise of creative
thinking, oneof whichwasthinkingflexibility.

3.30riginality

Indicator of origindity intheexperimenta
classalso had amedium improvement, judging
by then-Gain valueof 0.69 (medium criterion),
whilethen-Gain studentsin thecontrol classwas
only 0.25 (low criterion). Thismatter causein
theinquiry age, sudentsintheexperimenta dass
were trained to design and conduct simple
experiment related to water and soil pollution
using the tools and materias that had been
provided. Trid activity wasan important activity
inaninvestigation that used ascientific gpproach
toanswer aproblem. Thisactivity aimsto tested
the hypothesisthat had been made by students
at thebeginning of theinvestigation. Previoudly,
atthe organizational stage of the students’ learning
tasks, they weretrained to devel op experiments

7. Tentukan variabel dalam percobaan yang akan kamu lakukan!

-
-

Variabel bebas:

-~

Varibel terikat:
- Woktu KFewahan lFon

Variabel kontrol:

- Kadar dekewjen [ ukuran bnm,arr\ujo de{erc}cr\

- Jenis kan , ukuron kan ( Jenis dew.ft)en , "jerss woadah

#
pap—

, Volume cir .

Figure 5. An example of experiment variables created by students on worksheet 2

Based on the Figure 5, it appears that
students were able to determine experiment
variables. This indicates that the process of
designing experiment ininvestigative activities
couldtrainflexibility thinking kill thet wasstudents
had been able to determine the independent,
bound and control variablesthat would be use
asthefocus point of the experiment. Thiswas
consistent with the assertion that predicting

that others had conducted in relation to water
and soil pollutionthrough information seeking
activitieswith guidance sheets, so that they had
gained knowledge of experiment action steps.
Withthetoolsand materid sprovided, thestudents
werethen guidedto determinethetitle, objectives,
benefits, and experiment steps, and determined
between the experimentsan contol treatment on
their designing result. After that, students
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conducted an experiment based onthedesigning
results. After they did theexperiment and obtained
data, students then trained to compile the
experimenta datain theform of tablesor graphs
intheir ownway.

Thismeansthat the experimenta students
weretrained to givedifferent ansverswhen they
was given a problem and they gave their own
ideasby improving theideasof other people. The
experiment activity wascarried out onworksheet
2 (water pollution) and worksheet 3 (soil
pollution). Sub-indicator og originality wasthe
ability to give new ideasto solvethe problem.

3.4 Elaboration

Indicator of daborationintheexperimentd
classhad ahighimprovement, judging by then-
Gainvaueof 0.83 (high criterion), whilethen-
Gain studentsin the control classwasonly 0.14
(low criterion). Thismatter causeinthe stage of
developing and presenting the results of students’
inquiry ontheexperimenta classhad given some
discusson of questionsrel ated totheinvestigation
or experiment which had done by them. Through
these questions, studentscouldtraintheir ability
todeveloptheiridess.

Students’ elaboration abilities were also
trained at the stage of analyzing and eval uating
the results of problem solving. At this stage
studentswere guided to reveal the constraints
faced when conducting an investigation or
experiment, checking the hypothesis, making
conclusions, and providing an assessment
(feedback or question). This means that the
experimental studentsweretrained to describe
their ideain detail. Whilein the control class,
learning by lecturemethod and regular discussion
had not made the students ableto developideas
and describetheir ideain detail. Therefore, the
students’ elaboration ability in the control class
was|ower than the studentsin the experimental
class.

Basaed onthen-Gainvaueof eachindicator
of credtivethinking skillsintheexperimentd class,
the highest improvement of students’ creative
thinking skill wase aborationindicator (detailing
and devel opingideas), then the second indi cator
was fluency, thethird was originality, and the
fourth or lowest wasflexibility. Thefluency was
in second placewith ahighimprovement cause
inthebeginning of the PBL activities, students
were awaystrained to identify and define the
problem, so that they were able to express a
number of answersfairly well or correctly. They
couldgiveanideaor reasonto solvetheproblem
wasgiving. Thiswasinlinewiththeresultsof the
study which states that there was a high
improvement of fluency causethe students had
been fluent in suggesting ideas or answersin
discussion and presentation activities with
worksheet based on PBL. The questions of
creative thinking ability in worksheet could
stimulate studentsto generate many ideas. The
resultsof the study a so showed that therewasa
sgnificant differenceinthefluency betweenthe
experimental and control class.

Theflexibility was the lowest indicator
because the students were not yet accustomed
to provide the interpretation or analysis of
different conditionsin different ways. Students
need to betrained continuoudly by providing a
great concept. The originality was the thirth
because students were not used to expressing
and pouringidess. Thismatter causestudentshad
becameaccustomed tolearning copying answers
from books, sotheir ideascannot develop. Thus,
students need to find other literatureto develop
their idess.

Thedaboration wasthe highest indicator
causewhenlearning processin theclass, sudents
wereinvited to describetheir ideaor conceptin
detall, aswell asintheexperimenta classstudents
were trained to develop ideas related to
experiment results or research data of others
through aseriesof discusson questionstheresults
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of theinvestigation, reved theobstaclesfacedin
theinvestigation, aswell asdraw conclusionson
theresultsof hisinvestigation. Thismatter was
accordance with the opinion that the high
improvement of elaboration was the result of
practicum activity withworksheet based on PBL.
Students seek to expand their ideas and seek
alternative answers from various sources
independently, creatively and curiogity. Inaddition,
theresultsof thestudy a so supported that through
PBL, studentsbecame aware of how to analyze
problems was provided through theory and
practice and had professional skillsto address
real-lifeproblems.

Based on theresults of research that had
been described proved that theimplementation
of worksheet based on PBL could to improve
students’ creative thinking skills significantly which
integrated with the achievement of basic
competencefor theenvironment pollution subject
in grade VI of Public Junior High School 20
Bandar Lampung. This matter cause the
investigations using worksheet based on PBL
encouraged curiosity, motivate, and enhance
cooperation among in group members. The
results study al so supported that worksheet was
more activated of students and improved the
learning success. In addition, learning with the
PBL model could improve the ability of
communicating bothwrittingand ord. Whenthe
student was ableto communicateinwriting and
orally, then they will betrained to expressand
developther cregtiveideas so asto enhancetheir
creative thinking skills. Therefore, the
implementation of worksheet based on PBL was
effective to improve students’ creative thinking
ills

B CONCLUSION
Based ontheresultsand discussion, so can
be concluded that worksheet of environment
pollution based on PBL waseffectivetoimprove
students’ creative thinking skills. The average of
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improving of students’ creative thinking skill was
high criterion. Theeffect sizevaueof theuse of
worksheet based on PBL to improve students’
creativethinking skillsalso had largecriterion.
Suggestion that can be given areteachers need
to useworksheet of environment pollution based
on PBL to improve students’ creative thinking
skill. Inaddition, further researchersneedto use
worksheet withthesimilar characteristicson other
sciencematerias,
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