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Abstract

This study aimed to describe validity, practicahtyd effectiveness of learning devices throughngidie inquiry
model based on Javanese culture to improve stusiertece process skill and self-efficacy. This stwdas
Research and Development (R & D) by using 4-D mausuded define, design, develop, and dissemistzes
proposed by Thiagarajan. Learning devices develaps@ lesson plan, student worksheet, student vemtb
teacher workbook and instrument of students’ probdelving ability of physics problems related tofeerature
and heat. The subjects of this study were stat®orséigh school 1 Tanjung Pura class X MIA. Theutes
showed that learning devices using scientific ingmodel based on Javanese culture were validfipsh@and
effective and the students' science process skiteased with the average N-Gain at meeting | waZ90 at
meeting Il was 0,35 and at meeting Ill was 0,5éhadium level.
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1. Introduction

Education and culture cannot be avoided in everyidiaybecause culture is a whole and comprehensive
unity of society and education is fundamental nieedndividual. Butts, R.F (1955: 2) states thateation is an
activity of receiving and giving knowledge so thatlture can be passed on from generation to geoerat
Education and culture have a very important rolgrswing and developing noble value of nation, whias an
impact in the formation of characters based onaaghltural values. Soenarto in Widodo (2013: 142des that
culture is the manifestation of human character.

Combination of education and culture in learninggaiss will create meaningful learning. Sardjiyo &
Pannen (2005: 84) argues that cultural-based leguisia strategy to create learning environmentiscesigning
learning experiences that integrate with culturgpads of the learning process. Cultural-based legris based
on the recognition of culture as fundamental andcartant part of education, as an expression and
communication of idea and the development of kndgde especially in physics.

Learning Physics based on culture not only trasséeftture and cultural manifestation but also ubesn to
enable students to create meaning, thinking beythd limits of imagination, and achieving a deep
understanding of the subjects studied creativelytedver, nowadays implementation of curriculum 28&2ne

of government effort to improve the quality of edtion.

Curriculum 2013 places culture as one of the coraptmto develope from elementary to high schodadllev
Muslich in Pratama et al (2015: 12) states thatetlage opportunities for regions and educationtjii@cers to
adapt, modify and contextualize curriculum basedreality in the field, both demographic, geograghic
sociological, psychological and students’culturkisTprovides an opportunity to innovate pedagogiselol on
local wisdom, so students can learn according ¢dir thwn tradition, and cannot be separated frontucailin
social system.

Curriculum 2013 is a curriculum based competencth wonstructivist learning. The implementation of
curriculum based competency is determined by thiyabf teacher to develop learning devices, namsle
development of syllabus, textbooks, learning resesiand media, instructional model, instrumentsskasment,
and implementation of lesson plan (Akbar, 2013: 2).

Based on the previous observations of researcheéstate Senior High School 1 Tanjung Pura, it imfb
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that teacher has not used the learning devicegdonrdance with the characteristics and culturetofients.
Teachers as educators only uses book from pubdisiid lesson plan that are monotonious designdiloly
teaching experience teacher, without using appatsmpproaches of learning materials to be predentéhe
classroom.

The strategy of organizing and delivering materigith learning devices used is not well structuss
less attractive to students. It causes difficulfiess teachers to develop physics-oriented learmiragerial in
curriculum 2013. The reality in State Senior Higth&ol 1 Tanjung Pura, the process of learning pisyasie still
dominated by product aspects not involves procepsadts. In the process of learning physics, stsdemtely
conduct experiments so the use of physics laboestan schools is not optimal and scientific attigu
competence and science process skills possesstddsnts have not been achieved.

Science process skill (SPS) is important for ev&@ndent because the skill is used in everydayttife
improve scientific ability, quality and standard Infing. SPS also affects private, social, and vidiial life in
global world. SPS has an effective competencyudysscience and technology, problem solving, irdlial and
social development (Akinbobola, 2010). SPS empbkasikze formation of skills and communication to waes
knowledge, so to familiarize students to be phgsicithey need to be provided with SPS.

Based on interview with some students randomhhégchool, students say that they rarely use ladmgra
although the school has laboratory. This has amainpn students’ SPS that has not developed bestudents
rarely do practicum and poorly trained with SPS.eWistudents do practicum, they look confused ilofohg
worksheet steps given by the teacher. Studentigsseable to observe the phenomenon occurs duminigh and
to communicate with a group members, less serimehle to make right conclusions and tend to askeacher
in conducting experiments. Beside that, if studears accustomed with practicum, the students’ S®E c
increase as students are used to observing, askipgthesizing, predicting, finding patterns ankhtienships,
communicating, designing and making, planning, cmtidg investigations, measuring and counting, as
indicators of students SPS.

Students’ SPS which has not developed due to pomilyed is also in line with the low cognitive teang
outcomes of students. According to the data obdairem physics teacher documents, it can be sesptiysics
learning outcomes is low. The average score of iphysxam of class X students is still low compated
minimum mastery criterion which is 75. Physics ager score in 2013/2014 is 65 and in 2014/2015 .ig Bi
data indicates that the average physics scoreofibr dasses is low.

Students’ SPS which has not develop also affeessthdents' self-confidence. This statement is g by
Ketelhut (2007) states that self-efficacy relaiesstudents’ SPS, students' self-efficacy increakesto the
formation of heterogeneous groups. So when cofigatiata, students with low self-efficacy start tmduct
investigations. According to Tansil (2009: 183yd&nt who feels capable to do something has impmacthe
students mastery to do things well. High learningcomes have an impact to improve student seladfj,
whereas failure to solve problems leads to lowrliggy outcomes that reduced student self-efficacy.

According to Bandura (Somakim, 2010: 32), selfesftiy is one's consideration of himself to achieve
performance levels desired which influences netibaclt is the core of human beings who have angfrdesire
to develop their potential. Learning process rezpiinigh self-efficacy in order to be able to untiard the
concept of physics well. Through routine exercigesolving physics problems provides students’ {psiself-
efficacy towards cognitive skills and good behavior

The importance of the students 'self-efficacy isthe same with reality in the field that still loivhis statement
is reinforced by closed-scale questionnaire comgitc questions with choices strongly agree (S8)ee (A),

disagree (D), strongly disagree (SD) given to 3@eshts of State Senior High School 1 Tanjung PlasscX3

Program Science. From questionnaire, it is obtab®83% of students feel not confident to do prg/gigam

well. 40% of students enjoy physics learning. 5863f students are less interested in solving pkygioblems
so unable to finish it then they tend to cheatviloek of his friend. 56.67% students do not haversirdesire to
understand physics and tend to avoid physics. G08lests consider physics very useless to learn.

The problem above finally conical to the assessrtitt physics is difficult and not interesting. Gtats
are less interested in learning physics. Studemmd to be afraid to learn physics and stay awam fphysics
teachers. Learning physical tends to be mathenhatiaamake students bored.

To overcome the problems above, it is needed a hnibdeinvolves students’ active learning to impeoSPS,
students’ learning outcomes and self-efficacycierttific inquiry learning model. The scientificguiry learning
model is designed to engage students in genuirestigations by confronting them, helping studedentify
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conceptual or methodological issues in the fiela @nvite students to be able to devise ways twestthe
problem (Joyce et al. , 2009).

The scientific inquiry model is suitable to impro8€S because students are faced with a scienttfidtg
through experiment. Students are trained to béeskih obtaining and processing information throtiginking
activities by following scientific procedures suab observations and measurements, hypothesiziedicfing,
finding patterns relationships and explaining fingh. Students are directed to develop their owntS8R®ocess
and find the knowledge themselves. As studentigswal to do the investigation, not only SPS thatgr but
also students’ learning outcomes will increase bseastudents have learned physics more meaningful,
understood the process. Students' self-efficadyalgib increase as the physics score can increakke w

Integrating scientific inquiry learning model andvdnese culture in learning process will create
meaningful learning atmosphere and add score becstuslents’ self-efficacy character or attitudestive
physics problem also increase.

Based on the explanation above, this study aimed)tproduce valid, practical and effective leaghuhevices
based on Javanese culture using scientific inquingdel; 2) improving students’ science process skilid self-
efficacy of by using learning devices with scieistiquiry model based on Javanese culture.

2. Method

The study was Reseach and Development (R & D) relseaith 4-D model developed by Thiagarajan
consisted of four steps: define, design, develap disseminate. This study developed physics legrdavices
of senior high school students through scientifiguiry model based on Javanese culture relategihntpdrature
and heat. The products developed were lesson glatient worksheet, student workbook, teacher workkh
students’ science process skills instruments atideBieacy. The sampling technique was cluster dam
sampling. The trial of product usage was done twicial | with 5 students of class XI MIA | andatill with 35
students of class X MIA I. The instrument of datalection were validation sheet, observation shaaet
questionnaire. The validation sheet were used leatdhe review result from the validator. Obséiwa sheets
were used to determine the learning implementatamsessing attitude’s competence, skills, and iaesy
Questionnaires were used to obtain needs analydiperformance analysis data.

3. Result and Discussion

The result of this study was the product of leagnitevices through scientific inquiry model based on
Javanese culture related to temperature and hieateBults of study were discussied as the follgwin

The define step was done to define the requiremaritee learning process. This steps consistedegfnming-
end analysis, student analysis, concept analyssk &nalysis, and specifications of learning objest The
results of beginning-end analysis concluded thavas required learning devices of scientific ingjumnodel
based on Javanese culture in the development ofifeadevices. The result of student analysis oletithat
students' academic ability was still low, the léagrstyle of students who were active in group drastudents’
dominant tribe background of Javanese made thaitepdevices through scientific inquiry model based
Javanese culture were applied. Concept analysisawaznalysis of the main concepts of the materéhd
taught. The result of task analysis obtained refeéoeconcept analysis and learning objectives basedore
competence (CC) and basic competence (BC) whictbbad established in line with curriculum 2013.

Design step was done through preparation of tedtnantest, format selection, media selection artéhin
design of learning device. The result of the testanged was a test of physics problem solvindss&itd non-
test was questionnaire that showed students' leaindependence. The result of format selection adjssted
to curriculum 2013, namely Permendikbud No. 103r\&@14. Furthermore, the format of student workbook
(SW) referred to the rules of BSNP (National EdimaStandards Board) and the format of student sluekt
was adapted to the steps of scientific inquiry niddsed on Javanese culture. The results of metkaton or
learning aids was visual media in form of Javaneskure pictures, traditional Javanese house, ttoadil
clothes worn during wedding ceremony and kendidusecooked liwet. The initial design results wésson
plan, teacher workbook, student workbook and studenksheet for 3 meetings, instrument of scienwE@ss
skill test and students’ self-efficacy questionaakll devices at design steps were called draft I.

Develop steps aimed to modify and develop leardiegjces that had been made in previous stage ofedef
and design. After the device was designed in fofrdraft I, then this steps tested validity by valior expert

164



Journal of Education and Practice
ISSN 2222-1735 (Paper) ISSN 2222-288X (Online)
Vol.8, No.18, 2017

www.iiste.org

IS

and field trials. The test of learning devices dation through PBL model based on Javanese cuuferm

lesson plan, student worksheet, teacher workbodkstudent book was done by validator expert coedist

lecturer and teacher.

Table 1. Experimental Validation Results

Learning Devices | Average of Expert | Category
Validation

Lesson Plan 4.35 Good

Student Workbook | 4.24 Good

Student Worksheet | 4.47 Good

Teacher Workbook | 4.50 Good

It can be concluded from table 1 that learning ceviin draft | with various revisions had been ufeed
trial. In addition, instrument of science-procek#l $est and student self-efficacy had been vabdaby experts

and declared valid with various revisions. The giesif learning devices that had been revised ift draas

called draft Il. This learning devices were readyuse in the field. Field trials were conductedceyinamely
trial 1 and trial 1l. These trials were conducted determine the practicality and effectivenesshef kearning
devices developed. Learning devices were defindoetpractical if there was an expert statementezatdat
devices were worthy to use and the implementatadnevof learning devices were good or very gooatyNén,
2007; Akker, 2009; Herman 2012). While the effeetigss of learning tools seen from the classicalesiis'
learning completeness, student activities and mesgmgiven to learning devices (Nieveen, 2007; AkkeQ9;
Herman 2012; Suyitno, et al., 2013; Slavin, 200&igRluth, 2000).

Trial | of learning device used scientific inquirgodel based on Javanese culture was conducted t
students of State Senior High School 1 Tanjung Blass X1 MIA I. Trial | was conducted by the resgeer as
teacher and two observers to observe the impletiemtaf learning and student activities. The reskar has
obtained the authorized agreement from expertssélearning devices in draft Il. Furthermore, tharhing
implementation on trial | obtained an average 822nd it was still in medium level (2<3).

Classical Students' learning mastery in trial t thas 40%, where the limit of effective criterianfiilment

was 75% of students’ learning mastery (Herman, R(8t2dent activity increased every meeting.

Student Activity Trial I

MeetingI

Meeting IT

T E B

Meeting ITT

Figure 1. Student Activity Trial |

It can be concluded from Figure 1 that the averafgstudent activity is still in medium level. Pogé

response of students to learning devices in ti&l7b6.8% where the effectiveness limit is 80%taflents gave a
positive response.Based on the explanation alibean be concluded that learning devices in diaftas not

practical and effective so it needed revision basedinalysis from trial I. The revised learning ideg was

called draft Ill. Draft Il was the final draft théried in trial II.

Trial Il was conducted in State Senior High Schbdlanjung Pura class X MIA | Tanjung consisted bf 3

students. Trial 1l was conducted to measure dih#id learning devices used scientific inquiry miooiesed on
Javanese culture that fulfilled all specified pi@altand effective criteria. The result of trialdoncluded that
learning devices used scientific inquiry model lbase Javanese culture developed had fulfilledhedipractical
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and effective criteria. The practicality of leargidevices as measured by their validity and implgaten was
better than trial I.

Table 2. Values of Learning Devices Implementatiofirial Il

Average of Each Meeting Total Averagel Category
1 2 3
4.13 4.48 4.80 4.47 Very High

The overall implementation of learning devicesrialtll is 4.47, with reference to the learning oes
implementation criteria, the average value is 4¥ery high level (4 <p= 5).

The effectiveness of learning devices used scieritifuiry model based on Javanese culture devetopm
had fulfilled all the criteria established and d@nsaid to be effective.

Table 3. Classical Students' Mastery in Trial Il

Category Science Process Skill
Total Percentage
Mastering Learning 31 89%
Not Mastering| 4 11%
Learning
Total 35 100%

With reference to student's mastery criterion, ibaat least 80%, it can be concluded that theesodr
science process skill posttest in trial 1l had ifidfl the effective criteria that is 89% of studertad been
mastered the classical mastery achievement . Fartire, student activity used scientific inquiry nebthased
on Javanese culture was done by observation.

Student Activity Trial
Il

100
b B
0

Meetingl  MeetingIl Meeting ITI

Figure 2. Student Activity Trial Il

Overall, the average of student activity had inseel Thus, it can be concluded that learning devised
scientific inquiry model based on Javanese culdienesloped effectively in terms of the improvemehstodent
activity.

The total average of student's positive responggahll was 96.76%. with reference to criteriadhapter
11, it can be concluded that the students' respsitie the components of learning activities werstjwe. Based
on the analysis in trial II, it was known that leig devices using scientific inquiry model basedJavanese
culture had fulfilled all valid, practical and eftéve criteria. So there was no revision of drdftih the
development of learning devices using scientifiguiny model based on Javanese culture relatedhpdeature
and heat after trial Il.

Disseminate step was the final step in the 4-D ld@wveent model. At this stage, learning devices Heat
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been tried in the class will be re-tested by conmgathe development of learning devices of expenitaleclass
with control class. However, this step was notiedriout by researchers, due to time, cost and gnehich
were not discussed in depth.

Data obtained from posttest score of studentshesei@rocess skill in trial 1l were analyzed to kntwe
improvement of students' science process skilldiparing the average posttest score every meetitigad |1.

Table 4. N-gain of Students’ Science Process Skills

Meeting N-gain Category
I 0.28 Low

Il 0.36 Medium
i 0.45 Medium

Based on Table 4, the students 'science procels akieach meeting had increased so that it can be
concluded that the implementation of learning desiasing scientific inquiry model based on Javacesere
can improve students' science process skills.

Further, the improvement of students 'self-effica@s obtained based on the increase of studelftgffieacy
score in posttest and pretest which was assessed ba student self-efficacy indicators.

Table 5. Improvement of Self-Efficacy

No Aspects ofSelf- Average Average of

Efficacy per Indicator Improvement
Pretest Posttest

1 Judgment off 16.88 18.84 1.96
personal ability

2 Arranging mastery 18.40 19.72 1.32
and skills

3 Discipline 16.64 18.28 1.64

4 Achievement 20.08 20.88 0.8

5 Motivation and| 18.60 19.76 1.16
Bussiness Predictior

6 Thought 17.56 18.25 0.69

7 Produce 18.8 19.56 0.76
Achievement

Total Average of Indicators | 90.6 97.48

Total Average of Indicators’ Improvement 6.88

Based on Table 5 above, it can be concluded thetage of questionnaire score of student cooperation
increased from pretest to posttest in trial Il. Tihgorovement of student self-efficacy in every aspef
indicators after applying learning devices usinigsiific inquiry model based on Javanese culture.

4. Conclusion and Suggestion

Based on the results of analysis and discussi@anitoe concluded that: 1) The validity of learnileyices
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using scientific inquiry model based on Javanedaum had been valid with the average of totdidity
Lesson Plan = 4.49, Student Workbook = 4.54, Taadfwkbook = 4.54, Student Worksheet = 4.57, imsgnt
of science process skills test and questionnaifeself-efficacy had also been valid based on assests of
validators expert; 2) The practicality of learnihgvices using scientific inquiry model based orad@ge culture
had been easy to use in learning based on thesassaisof experts and observation in good catedrif;he
effectiveness of learning devices using scientifauiry model based on Javanese culture were eféetd use
in learning based on students’ mastery had cldbsieeceeded the minimum limit of 89% and studesgponse
had also been positive of 96.76%. 4) There wasrgmdvement of students' science process skills aftplying
learning device using scientific inquiry model bédiem Javanese culture related to temperature aatcl Aved 5)
There was an improvement of self-efficacy by apmiythe learning devices using scientific inquirydabbased
on Javanese culture 6.88 with very good category.

Based on the results and conclusion above, songestigns can be given as the following: 1) Learning
devices using scientific inquiry model based orad@ge culture has fulfilled the aspects of valjgitacticality
and effectiveness, it is suggested to teacher® table to use this learning devices to develomseigrocess
skill and student self-efficacy; 2) Learning dewaesing scientific inquiry model based on Javamedirre can
be disseminated, thus there are opportunities tteeraesearchers to examine more about the eféewias of
learning devices And 3) Learning devices usingrgifie inquiry model based on Javanese culture lmamsed
as a reference to make a learning devices aboet othterial in order to grow students’ science psscskill and
self-efficacy particularly in physics ability anémerally in both same or different level of edigraunit.
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