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Abstract

This study aims to determine tleffectsof scientific inquirylearning modelising amediaPhET and the ability
to think creativelyabout science process skiiils MAN 1 Padangsidimpuan. This research is gquasi-
experimentadesign withtwo-group pretest posttesthe subjects othis study were all students of class
X MAN 1 Padangsidimpuan. The sample selection is adungterrandom samplingas appliedexperimental
classscientific inquirylearningmodelusing themedia PhET and grade controbpplied learning directlyrhe
instrument used in this study as questionnaire ability to think creativedynd instrumerscience process
skills in the form ofessayghat have been declared invalid by a team of egpé&he final conclusion ighat
the science process skillsf studentsvho applyscientific inquirylearningmodelusing themediaPhET is
better than science process skills of studevitis hands-orearning.

Keywords. Scientific inquiry learning model, the ability thibk creativelyPhETmedia, science process skills
1. Introduction

Education in general aims to develop human ressultat are intact and reliable, but often veegalitic
and without direction, making it less relevant ke tneeds in the field. Only human beings are capabl
overcoming problems in liféeTherefore it is necessary that human beings anghtoreliable, intelligent,
characteristic and competeiithis is strongly influenced by three factors, nam#éhe nature of innate,
environmental, and exercis€he role of education is certainly on environmefiéaitors and training, which is
able to create a conditioned atmosphere and protide necessary exercises related to problems in
life. (Daryanto and Darmiatun, Suryatri, 2013).

Science as a product because it consists of actiotkeof knowledge in the form of facts, concepts,
principles and laws about natural phenome3@ence as a process, because it is a seriesustwsttd and
systematic activities undertaken to discover cptsg;eoprinciples and laws about natural phenomeokdimg
the ability to think to compose and discover newaapts.Science education, especially physics as part of
education in general has a role in improving thmlity of education, especially in producing qualaf
Indonesian human beings.

Based on the result of observations conducted dsgarcher at MAN 1 Padangsidimpuan obtained
information that the process of teaching and leayim schools, physics teachers more emphasis gsigshas a
transfer or transfer of science alone and students memorize it, the authors also interviewdst t teacher of
physics in class X MAN 1 Padangsidimpuan to obthita in real, and data that the researcher gebotihem
is the average value of daily physics examinatias< X student learning year 2015-2016 is 70. Whewed
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from the completeness of the minimum competendbarschool for student repeat value is still befoym 75
(the KKM score).

The conclusion is reinforced by the statement thhonterviews of researcher with some students ANM
1 Padangsidimpuan, that they never practicum, velseie school there are laboratories (physics, biglo
chemistry, and computeriAs a result learning is only focused on memoriziogcepts.The knowledge of the
physics concepts that students gain during leart@inds to be just theor¥his is in accordance with the results
of observation of the students of class X MAN 1 &wagbidimpuan that they are spared doing practicum
activities in learning.

As a result, the students become passive in theepsoof learning activities in the classrodrhis has a
negative impact on students' science process $hitsare still low and unsatisfactorfigesponding to concerns
over the need for a model that involves activerieay students to improve the ability to think creelty and
science process skills of students, one of whicthésscientific inquirylearning modelAccording to Joyce
(2009: 212), this model offers research strategiediyes, important attitudes in research, whichiuihe
observing, collecting, and processing data, idgintif and controlling variables, formulating and tieg
hypotheses and Explanation, draw conclusi@tsentific inquiryis an approach to learning that presents a field
of research, compile a problem, identify problemsasearch and speculated to clarify the issuesdo get a
conclusion of the answer to the problem given.

The ability of students' scientific processes Buenced by several factors, including the learningdel
used by teachers in the classro@ucording to Joyce (2009: 199), biological scienmsearch model designed
to teach the processes of biological researchetaffe ways students process information, and deubeir
commitment to conduct scientific resear&tudents have learned the scientific process, haastered
important concepts from several disciplines of socge have gained basic information about sciemcd, have
developed a positive outlook on science.

According to Annelies Raes (2016-125) Inquiry Scenhas an effeain studentsntegration of
knowledge and satisfaction of student neétisu Chih-Chao (2015-46) in research o bjectivehaf study was
to determine the effect of using a structured ampuinscaffold to improve skills in building a scifict
explanation on the process of scientific inquilghari (2014), concluded on the results of hisaete that this
scientific learning can improve learning outcomesd &asic science process skills.addition, Rahayu (2011:
109) also concluded that the application of leagniiith a process skill approach implemented by tram.

According Arsyad (2013: 10) learning media is amghthat can be used to convey messages or
information in the process of teaching and leagréo as to stimulate the attention and interestudents in
learning.Many media that can be used by teachers in they stfidohysics to make students more easily
understand and master the concepts of the maleiiad) studied, one of which is using tABET.

Learningscientific inquirycan be helped by using ediaPhET which provides animation in both
physics, biology, and other sciencésthe mediathere are the sub-suBhETthat can be individually selected
files, the animation you want to sholm. this media can be shown a material that israbstand can be
explained directly by this media so that studestsilg understand the material such as the flowlefteons in
electrical circuits and electric current flowing anclosed circuitAccording Mubarrok (2014) concluddRhET
mediacan enhance students' understanding of the contleeh, according Nurhayati (201#ught learning
outcomes with media-assisted method of animasmftwarelemonstratiorPhET better than student learning
outcomes using conventional methotdsarning by using animation medBhET Softwarecan motivate student
learning in a dynamic electric material.

1.1 Scientific inquiry learning model

Scientific inquirylearning modefirst employed researcher in biologhhis model emphasizes content and
processesThe purpose of this learning model is to teachitiygortant processes of science and at the same
time important concepts and formations about thi®ua disciplines that have been developed.)

Scientific inquirylearning models designed to bring students directly into the cpss of
investigation.Throughscientific inquirymodel ofstudents are expected to actively ask the questibp
something happened and then look for and colledt @iocess the data to determine the answers t@ thes
questions Application of scientific inquirylearning modeln teaching and learning activities aims to devedop
deeper understanding of science concepts and shapidlents' scientific knowledg&hrough experimental
activities students can try various ways to congpéetperiments conducted so as to develop theyatalihink it
has.Students are expected to be responsible for coimduirtvestigations in identifying problems, hypashs,
designing methods to prove hypotheses, analyzingmthand making final conclusionScientific
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inquiry learning models a learning model that involves students in trolyginal research problems by
confronting students in the field of investigatidwlping to identify conceptual or methodologicsduesThe
phases in this model are (1) the students presantiett of study, (2) the students put the prohlé3n students
identify problems in the study, (4) students veatiar clarify the issue (Joyc@Vell & Calhoun,2009) .

The nature okcientific inquiryapproachs to teach students to process information with tdchniques
that have been used by biologists, for examplentifje the problems and methods to solve the
problem.Learning modekemphasizescientific inquirycontent and processes.

Table 1. Syntasscientific inquirylearning model

Phase One

Students presented a field of research
Phase Two

Students make a problem

Phase Third

Students identify problems in research
Fourth phase

Students speculate to clarify the problem

The following explanation of the syntax sfientific inquirylearning modeby (Joyce,Well
& Calhoun,2009)are: 1) In the first phase the students presentdte research, which includes the
methodologies used in the stu@.In the second stage, the problem begins to ganiwed so that the student
can identify the problem in the resear8.In the third stage, students are asked to satcabout the problem,
so that students can identify the difficulties ilmeml in the researcil) In the fourth stage, students are asked to
speculate on ways to clarify the difficulty, by esihning trials, processing data in different waysnerating
data, developing constructs and so on.

The teacher's job is to guide, train, and educatearch by emphasizing the research process and
persuading students to reflect on the procésachers should be careful that identifying fastedt the main
issue that should be emphasized in resedragtthermore, the most important thing in this regarhow teachers
can encourage students to deal with complex andresgarched research questions.

The teacher's job is to guide, train, and educatearch by emphasizing the research process and
persuading students to reflect on the procésachers should be careful that identifying fasteiét the main
issue that should be emphasized in resedragtthermore, the most important thing in this regarhow teachers
can encourage students to deal with complex andresgarched research questions.

1.2 TheAbility of Creative Thinking

Creative thinking is defined in a different waljpnhson (Siswono, 2004: 2) says that creative ithinthat
implies perseverance, personal discipline and #drerinvolves mental activities such as asking tjoes,
considering new information and unusual ideas waithopen mind, making connections, especially betwee
something similar, connecting one another freghplging imagination to every situation that arousesv and
different ideas, and considers intuition.

Sabandar (2008), that creative thinking is actuallthinking ability that begins with a sensitivity the
situation at hand, that the situation is visibledentified a problem that wants to be resolviedrthermore, there
is an element of originality of ideas that arisehia mind of a person related to what is identified

Evans (1991) explains that creative thinking is a ental activity to make
connectiongconcection)continuous (continuous), so | find a combinatioattts "right" or until the person is
surrenderedCreative associations occur through the resemblasfcesomething or through analogical
thinking. Idea associations form new ide&m think creatively ignore established relationshipnd create
relationships.

1.3 Skills of the science process
Science process skills is a device commonly useaptax skills in conducting scientific investigatemto
a series of learning process (HarlgrElstgeest,1994).
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Table 2. IndicatorSkills of the Science Process

No Indicators of Descriptors of Science Process skills
science process
skills
1 Observe 1.1 Use the senses to gather information

1.2 Identify the similarities and differences of anattjor event
1.3 Recognize the order and sort in accordance witletiteria

2 | Asking question | 2.1 Ask questions based on hypotheses
2.2 Asking questions that can be answered thronghiny

3 Formulate 3.1 Formulate an explanation of the relationship of egoninciple
hypotheses or concept based on previous observations and iexgers
4 | Predict 1.1 Use logical reasons to make predictions

1.2 Explicitly use patterns or relationships to makedictions
5 | Find patterns andl 5.1 Collect and make inferences based on existing rimdgion

valrlible hi 5.2 Find regularity through information obtained frdm
relationships measurements and observations

5.3 Identify the relationship between one variable wétmother
variable

6 Communicate 6.1 Create an experiment report to create a relatiprshan idea

effectively 6.2 Listen to ideas from others and respond

6.3 Processing data in the form of images, graphshbesa

7 | Designing an 7.1 Deciding on the tools and materials needed in tpegment

experiment 7.2 Determine the procedures to be performed in thergxgnt

7.3 Succeed in modeling with certain criteria

7.4 ldentify variable modifiers, control variables amdeasured

variables
8 Conducting an 8.1 Carry out experiments with prescribed procedures
experiment
9 Manipulate 9.1 Handling and manipulating the material carefully $afety and
effective materials efficiency.
and tools 9.2 Use effective and safe tools.

9.3 Work with the precise level of precision for thekat hand
10 | Make a conclusion| 10.1 Use facts and evidence to draw conclusions
10.2 Change ideas by evidence

2. Method

2.1 Population and sample

Population is the goal that becomes the object esearchFraenkelet al(2012) explains that the
population refers to all members of a particulaougr that generalizélhe population in this study were all
students of class X1AN 1 PadangsidimpuarSampling by means afluster random class tahich each class
(class random) have an equal opportunity to be kEatrip the studyThe sample was divided into two classes,
namely as an experimental class that learned tscisetific inquirylearning modelsing themedi@hET and
a control class that learned with menggkandirect learning.

2.2 Data collection technique

This research is a kind gfuasi-experimentalesearch that aims to determine the result of dungethat is
imposed on the subject of the studertie study involved two different sample classeatéé. The experimental
class were treated in the form of learning to hssstientific inquirylearning modelsing PhET media.

Control class is treated in the form of learninghgdearningdirectly. The variables of this study consist of
two types of independent variables and dependeighbtas. The independent variable is the variable that &dfec
the dependent variabléhe independent variable in this study isscéentific inquirylearning
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modelusing PhET media.

The dependent variable is the variable that isie@rfited or the result is due to the independenabiariThe
dependent variable in this study is the sciencecgs® skill consisting of ten indicators, ie obsdom
(obsevation), asking questions, formulating hypsése predicting, finding patterns and variableti@teships,
communicating effectively, designing experiment®nducting experiments, manipulating materials and
equipment Effective, measuring and counting.

The study involved two different treatment clasSes.find out the student learning outcomes done by
giving tests on both classes before and after beagajed.The study desigis quasi-experimentallesign:two
group pre -postest desigmhus the study desigmi are listed in Table 3.

Table 3.Research design

Sample Pretes Treatment Postes

Experiment X,2 X X,2
Control X .3 Y X,3

Information :

X.2 = Results of experiment class pretest

X = Treatment witlScientific inquirylearning model

X,2 = Postes result of experiment class

X.3 = Pretest result of control class

Y = Treatment by applying directrtéag model.

X,3 = Results of postest control class

The collecting data in this study using researcktrinments, namelguestionnaire creative thinking
abilitiesand thescience process skiltestof studentsThe instrument of creative thinking
abilities questionnaireof 20 questions and test of skill shaped science proisess essay test.

Before the test is used, first reviewed the validif its content through the opinions of expertsaas
validator. Content validity refers to an instrument that Haes ¢onformity of the content in the reveal / measu
to be measured (Margono, 2008).addition, content validation is also intended tlfie content of the test to be
tested in accordance with the contents of the ourrarriculum.Validation of this content is determined by
expert consideration, to give an idea of the vglidif the test before it is followed uQuestionnaire ability to
think creativelyand science process skills test divalidkan by tgoofl Physical Education Graduate University
Negeri Medan, a panel of experts in determiningsthitability Test indicators.

First, the researchers provide t&& questionnaires ability to think creativedg validation of the instrument
there are some improvements include improvementshéo sentencand5 items omitted matter because
improperly used, then there are o2 questionnairethat can be used.

Second, for the instrument science process skillhé form of votes practical exam where reseascher
providethe answesheetaboutthe science process skills indicatdtsshould there be 10 indicators of science
process skills according to Harlen & Elgedthen validating a skill instrument there is a sugiga from the
validator that is 8 indicators used and 2 indicatare not used because indicator number (3) fotesilgne
hypothesis, (4) predicts the same meaning so tiditdtor (4) need not be usékthen , the indicator (9)
manipulates the material and the effective equignieralso not used because based on tools and iaister
provided there is nothing to be manipulat@éter the process of revision and improvement & suggestions
provided by the expert, it is concluded that th&t teas been used to determine the level of undelisig of
concepts and skills of the process of physicaleee

Data collection was conducted in two stages, th&t fitage of collecting data on thbility to think
creativelyand the second stage to collect data on studer¢sice process skillPata obtained in the study
were analyzed descriptively and inferentiaDescriptive analysis aims to descrithe ability to think
creativelyand science process skills.Inferential analysistast the hypothesis peagiitian done with2-
way ANOVA, prior to 2-way ANOVA first tested for normality and homogeneity testh SPSS20.
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3. Resaults
Table 4.Research ANOVA
Creative Learning Model (A) Average
thinking ability Direct learning Model of scientific
(B) inquiry usingPhet
Above average 68.31 80.42 74.89
(By
Below average 60.50 68.40 63.64
(By
Average 64.18 | 74.68
Table 5.0utput of ANAVA Two Line calculation
Source Type lll Sum off Df | Mean Squarg F Sig.
Squares
Corrected Model 3812.463 3 1270.82 78.644 .00q
Intercept 322413.72 4 322413.72 19952.71 .00
Model 152230 1 152230 94.204 .00(
Think_creative 1828.65 1 1828.65 113.16] .00(
Model * think _kreatif 114.29 1 114.29 7,073 .01(
Error 1034.16 64 16.159
Total 332609.00 68
Corrected Total 484663 67

A. R Squared = .787 (Adjusted R Squared = .777)

Based on Tabl®, anava column creative thinking class gained sigaift value 0,010Therefore, the
significance value of 0.010 <0.05, it can be shit the test results is rejected Ho and or reckia in the
alpha level of 0.05Thus, it can be concluded that there is an intenadetween the scientific inquiry learning
model using Phet media and the ability to thinkatixely to the students' science process skills.

Based on the results of the above research hypsthesting can be described the interaction between
learning models and the ability to think creativedythe students' science process skills, suctaag yhown in
figure 1.
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Figure 1. Interaction Learning Model directly a8dientific Inquiry

In the graph above is the output of SPSS 20. whgcthe dependent variable is postBststest used for its
output is the score of postest result if in val@eafd 60 so that in graph there is interaction betwmodel of

learning with ability of creative thinking.

In summarythe observation of science process skills in theegmental class every meeting in Figure 2.
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Figure 2. Observation Results
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The result of observation of science process skillll three meetings as shown in Figure &£Bows the
result that students showed improvement in stutdenisnce process skills, from observations madéhtse
observers obtained the mean score for observingatot of 84, asking question 70, formulating hyypesis 85,
predicting 75, finding patterns and relationshifss &ommunicating effectively 50, designing expenmtse82,
conducting 90 experiments, and measuring and aogim® of some of the science process skill indisatthe
highest level of indicators were: carrying out expents of a mean of 90, then proceeding with fdatiog
hypotheses, followed by observing of 85 and 84. fordhe lowest indicator lies in the indicator cmomicate
effectively 50 and find the relationship pattern BGt in this case from each meeting the studexjpierience an
increase from the first activity until the thirdtiaity.
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