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INTRODUCTION

Matiral science s g kooawledge of phesomena occur i naure, and 55 Dodings may in form off
facts, principles. concepts that are empincally tested throogh o scientific approach (Husamah,
Pamtiwat, Restian, & Sumarsoid, 20016, Fusd, Zubaidal, Mahaial, Svarsoi, 2007y Matural science
shall develop aniude, koowlkedpe, as well as skill Gelds, Approsch vsed in naiural science leaming
is & scientific ppprosch { Tov et al., 2005, Uswatun, & Rohoeti, 2001 3; Djamehar, Ristonts, Saroao,
lchsan & Muhlisin, 2015},

Education with tke 217 century keaming paradigm 15 a process that can produce individials
equipped with know kedge, skill, ond volues essentiol for life and comribute 1o the globalzation cra
{Djomuhar, ¢t al., 2118), One appropricte npprosche in notural science kwrning with the 21 century
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ton schentific appepach, e, a8 sceentific process-based spprooach with as objective to bring an
||n|,||,:r::[i|1u!i|:|g Tiw slniclesms o b Do saslvis 3 mreelslem h:,.' Ii:1|I||'wing alepas hased o scenific merbods,
e observing, questioning, gathering information, megotiating, and commuonicating {Musfigon &
Murchyansyah, 20015; Hondoyani, Adisyohpatra, & Indrawanti, 2015, Djmmohar, et ol 20789,
Know ledge i the 217 century ena is characterized by the comprbens ive conmection in the scientilic
wordd {Sudarsiman, 10050 Dijamahar, et al, 200E). Due to global s well a5 the inegracon of
fechnology inte education thit play rode to enhance o know ledge synerzy aeros science fiekds, new
seience fields may arise such as: chemical physics, binchemical, hiophysics, kintechnodogy_ etc. This
has been o new challenge, especially in the education wield.

Relevant scienlific approsch s implemented in the 2013 currsulum as ihe policy of the
Indonesi§Bovernment, snd its application has been done instages. Learning is directed towards the
creatws of active, analyuical, and ereative atmosphere m problem solving usiag scientifs process
skills (Sudurisman. 2015 Pratamia, 24 E), Regardimg the implementation of the 2013 Curricelam, &
i applicable in accordance 1o the pre-determined standard (Kustijone & Wiwin, 700 5; Djamahar, 1
al., 20083, Meanwhile, the bigeest challeage of #s implementation 15 on how teachess coukd response
and pive efforts on it,

The first and second steps in the scientifie approach can be o not dose chronologically, but,
the mext steps shoukd be done chroncdogenily (Mustsgen & MNuardvansyah, 2005, Djamabar, et al.
019, Besides leaming method, media and kesrning maerial are also impenant in the leaning
process. Research resul shows that scientific approach-based leaming kit on the ecosysien concept
met the criterm of etfectivensss, Lemming media s o tool for delivering mformation between tewchers
anid students, with the help of the medis it B expected tha students getessier wundersiand the sub jec
eatter being sudied (Rusdi, Eveivand, Prahatsih, 2006 Rosamsi, Miarsyah, & Histaeto, 2009, The
word medin comies from lotin mecrs which means the middle of an miermediary or fatter (Bahann,
MIIE). 13

The g&ﬂt’ iz o learning matenak ae very important in the leaming process. Learning =
& process of information fransfer, making teachers to bocome a Bacilesor instend of leaming source
for e stodents. Thas, making  lesrning  become  more effective theough  esperiments  or
demonstritions, a5 well as making students o be more active in developing their imtellectual potentinl
directly (Bupards. Erttkonee, & Manurase, 2007 Komalo, Seryonda. & Liseana, 200603, Acooeding
W the Torm. leaming material ore grooped into foor types, ie. interactive, visual, andiovisoal, and
printed, Examples of printed material includes models, pictures, wall chens, leaflets, brochures,
i lzs . books. bandouts, and students wirkaheets (Peastowo, 2001 Lestari, Ristanto, & Mizrsyals,
Hila), Siden s workaheers are workshesrs (i t:lll'l'l.]h!l_:_llil]mﬂ.'t! ol wln‘l-.,ing_ |'||11|.:r.¢||j11¢x :u_:c_:l,ﬂ'l:]ing
W the pre-determined bosic compeency and cannot be secomplished without other references,
Stiecture of swdemt’s woeksheets comssts of: scomng., working  procedure.  complemicntary
mlearmsiion, basse CoMnpelency learming gui;lﬂ-.. amdd itk | Depdikne . 2008, K@, Aobaxlah,
Amin & Bohmon, 201 E; Lestari, et al., 200 59),

This rescarch was camied out by condacting observation, inerveew with students amd wsacher
on Janeary, 28 200E. The results were as Follow, | reachers used the revised version of the 20003
Curmeuhim's handoook of natuml science for grde VI11{2016), which contains student activities that
canpol be conducied due to the limited media available in schioosl, that ithe eachers have to cpzale
stisbert worksheets as complementary media for student sctivities. 2 there was 3 weakness in
atsdeint s workabeots made by teachers, Lo thede was be learning imstruction and badie conpetency
oF main karning subpct, 31 m leaming sctivily that vsed scientific approach in sceordance with the
2003 Curricu bam, feachers were facing obstacle duae to the limited meds avail able in school (electron
mscroscope, o, and surgical appliance for the subject of life organization systems, etc.). 4)
eachers were predominantly applying scienfific sieps on stadenis af the mpect of ohserving,
questining, and commenicating, so that student”s knowiedge and skill are less optimized, and 5)
polling result showed that students were mot fully implement e sciemific approach on the aspect of
gathering information sl associaring,
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Livamz things are composed of several components, namely cell, msues, ongans, and organ
svwlizms, Habibd 200008, esprliing that cells ane the sellesy Damcrional unies that make up e Tdy of
livieg things”. We can analogize cells ke bricks, bricks have a semall shape, bt with bricks they can
build o variety of buikdings. All cells ore mlnted through the lineoge of the previows cells. However,
tare cedl are modified in a variety of different ways during the long history of Bife om eanth. Albough
cells can ke differ each ather, bat all kave some similar characteristics (Reece, Urly, & Jacsom, 2011,
Cells are divided imto two, nomely prokoryotic and eukarestic celis. Prokarvotic cells have a nocleus,
bast it is nok covered by the core membrane. Whereas, enkaryotic are cells ihat have a nocleus that is
enveloped by the cone membrane, Celk are composed of several pans, namely the nuclews,
mgochondma. RE, nbosomes, golgi bodies, centrosomes, vacuaeles, plasticds, wnd chloroplasts.,

I comying out its functions, cells work inoesher so that living things cam sustain their lives. The
cells that woek wgether w form cell comp lexes are called teaues . The petwork 8 divided mio rwo,
nimeedy animal o plant tssoe, Plant tssve consists of merstem, sdult tissue, reinforcement, and
mamsport netaork. While animal tissue consists of epitheliom, moscle tissoe, nerve and reinforcing
tmaue . As with cells, netwarks also collabarate between networks 10 carry out their fesctions so that
isspe comiplexes are Tormed called organs, Organs in plants consist of moods, stems, leaves, Nowers
and frut, Bach organ ina plant has a different fanction (Wijana, 200 5).

Cells have four mnin parts, nomely the plasma membrane (cell membramne], cytoplasm, cell woll
and cell organelles. The cell pans have differem funclions: (1) Plasma Membrane { Membrane Cell ),
the unitying strucmre, 15 & layers that protects cell contents . (2) Cytoplasm s a lgusd part of cells,
conipns witer and dissolved substunces such as O COg, cell wasle subsiances, plucose, ions,
proweins. and ATP, (33 Cell walls are hurd Bayers outside the ploma membrane. (4) Cell organelles
ate peirt o subcellular structres . To carry ol its activities, cells s supported by organelles wih
different functions, These erganelbes melude the cell nuclews, mitochondris, end oplosmic reticy lum
{RE, ribsinmes, godgi baadies, Ivsosomes, centrosonses, vacunkes, plastids and chlsmoplasts. leaming
aboal celle a6 wery important smoe we can mvestigate aeigin of life. explain a disesze through cell
damuge or viral mfection and vnderstond the emergence of bolechnology that facilitobes rescarch
firewm 1.

From above descriptiom, it is clear that there is a1 noed m developing a stedent s worksheet thi
conlsn five appropriate scientifee seps needed by the siudenis of SMP Mepers 2 Kalianget. The
resenrch aimes o od iscover the feasibilivy and smdend’s response townrds the scientific approach-based
stsdhent s worksheet of notural science subject to fmin their the 217 centurfekill. This & based on
Perosendbud mamnbes 184 1 200 3 which stores that in the developreat of the 20003 cusriculum the
approak:h sed in lesr@Ey & oo scientific approach (Permendithsd, 20020, so that saslent s workshee
is developed based on o scientific approsch. Scientific upprosch-based student worksheet is o leaming
medie that can be wsed an the naueal science subpect (Shalikhsh, 2005, Ddamohar, et al, 20049,
Scientific approach-hased student”s worksheet con be used i ihe keEarning, thiss the concept of marral
sciend@@subject for the ninth grade will devebop {Purbi, Asvhar, & Ruasdi, 2016

Lesmang with a scieniific approach can have a positive influcnoe o teachers sad students,
because benrning refers fo the process of scientific thinking thai miins systemaric and bolistic thinking,
Leaming is not only visible from the distonce where the stdents build the miermlotionship of
keowledge but in thinking skills so a5 0o provide op portunities for students to explore and describe
the hroudest subject mareer {Wahwono, [hak, & Busman. 3007, Mareanto, Seribolin . Isfreni. 2014
Lestori, Ristanto & Miassyah, 2019, Scwstific research approoches khave incressed o studest’s
ability o ignk high level {Rahayu, 2006; Djamahar, et al,, 2019,

The result of Sufairch (200 6), shows that leaming with scientific approach is a process that is
arranged in such ways o that the learners can constrict concept, law, o principde actively through
scieniific stoges, The research of Machin (20125, results ina scentific amd chamcier building -based
RPF {Seminnnanlly Learning Design). The implementation of such an approach has positive effect
o cognEive, affective, and paychomotor leaming sesult, as well a5 bas resched the pre-determined
clissical scomplishment
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METHMD

The research used a reseanch and developmen metbosd, aimed w create a product in form of
scientlie approach-based stude@@s worksheet for seventh grade of SMP Negeri 2. Raliznget Junsor
High School, The rescorch used the 40 dovelopment model, comsists of four stnges; Defime, Design,
Creveslogp, amd Drisscminsie (Thingwrajan, Semmel. & Semmel, 1970, The rescarch made] wis carmied
oat froem the initial stage to the thind stage, nansely define, design. and development and was adapied
by the researchers themselves becouse they considered the time used in the study. The use of this type
of resenrch is hazed on problems and research objectives@namely to develop student worksheets
construcied froe the resulte: 1) defise wibch consists of Font-end aalysic, kamer analyes, task
anabysis, concept amalysis, and specifying instructional ohjectives, 2 design (planning) consisting of
cTEerian-test construction, media selection, format selection und initial design. 3 Dewelopment
conssdang o experd appedssl, and developrocntal testing processes, Rescach mnsteumest ased
kearning makerial feasibility: sheets omd stwlent gquestionnaire, The valsdation sheet of eaching
materials inchides materal, e, dr.-.-.i_gu, amd siudent Fi e validstinm on student™s workslweet
i the sewenbific approsch, Student questsomsiine was given to find out the strengihs amd woaknesses
of the stadent’s worksheet developes), This siudent speestionnaire inchaded the sccursey s
feasigy.

Subjeet of the reseprch wers twenty students of seventh grade in SMP Negeri 2 Koliwnget Junior
High School. The rescarch obtained guanisative and qualitative dats. Qualitetive dats obained from
cotimenls and suggestions from eaenal, foemat, as well as design validaors towards the scientific
approach-based student worksheed that had been developed. (uantitative datn obtnined from the
average soore of validation amd polling resulls Goudent questionnaire ). Whereas the checklst of
Validator product developed is as described inTable [ ad the ourline of learming marerial feasbilicy
sheets 1s os described i Table 2

Tabel 1.
Checkiist of validator on student’s worksheet. =
Mo MName Validaior Expert Area
Validator tems S
I JeAny Mur Hickaynt, M5 Bislogy
2 Miskil Maghfirch Mesta. M.Pd Physics Education
Validator Dresaln and Format
I Boadarizrmn, MRl Indonesion Langnnge
2 Rama Novita Punggenti, 5. Pd.. MR _Elementary Fducatlon
Table 2,
Cutline of learning material feasibilicy,
Validation Indicator Sum U the Statement Them
Miatetial Material i i.mm
Language 3 Hem
Frammuat Frremi appenrance and physieal guality 1 Hem
Dhaptay Appearnce B sigim

Analysis wsed in the validation of student worksheet were material feasibility, format, snd
display components, wsing the Tollowing formula, Whereas the criteria of sciemific approach-based
stient wiorkshee! product Teasibiliy was as describe i the following Table 7,

Folal geare

Izl svenre $A00H

Percentage =
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Tahle 3.
Prosluet Fessibility eriterii,

Hyeility Pevorntaje Lotegory
=20% Mol feusible
21%-MFR Less feasinle
41 E-Fn [huite leasible
I - R Feasible
B1E-100% Wery femsible

Source: Setiawin & Wivard {2015

The tesearch als used sudent's neponse ostriment developed by Thingeeagan, Semmel, &
Semmel (14974, that oadapled by the researcher, The sutline of student resporse imstrument is s
describexd im the following Takle 4

Tiihbe 4,

Dutline of student’s response instrument,

Indicator T
Aceuracy

Chjective

Lise of terms and symbinl
Examphes authenticity
Effectivencss

Iiuietinl

Langusge nsags
Froctics ond repetilion
Usape Easincs

0w el G -

Pac L.I-I-I':l_: sufficiency 1
Total - |

Aaalysis used in e pollimg on sosdent workshesl was adapted from Thiagarajan, Semmel, & Semosel
{19741 uses the followang farmala and the ceders of student response questionnaice were & shown
in the Following Table 5,

Percentage = ::;'"”.........’E"..."Ex 100%

Sl mL o

Tahle 5.

Critesia of stndents response quest nanasre.

Responss Perovilage Yalidlgy Level D ptom

A5 100 Wery gomd Mo mevisinn

6:5-5 oo Bgr TEvision

45.154 (uite Good Parthy mevansd

44 Less Ginod Total Revision
Source (Fahro, 2005

RESULTS AND DSCUSSI0N

The firsi swep before producing & sciemific approsch-based stsdent’s worksheet was by
conducting some seps of the four [, fe. idemifying problems in SMP Negen I Kalianget junior
high school, students. Assipnments, as well a5 the concepd =0 thai a leaming objective can bhe
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forrmubnted in sccoodance with the studest’s needs. Result of identifecatson conducted in §MP Neger
2 KaBanget Junior High School showed thed inwas s necessiny iodevelopoa seientilie approsch-hased
sBwbenl s worksheet.

Dreveloped product, ie. scientidic spproach-based student s worksheel of the result volsdotion
By valitator is a <howan in Tobke o, describes |he resull of swhject feasibiliny by validator, witich was
86.11% and categonzed as Very Feasibie

Tahle 6.

Dreta of subpect feasibilicy resukt.

Sub Lndicabor Total Pere %
el Material Language emtage (%)

Life Oirparezation Sy=tem Pl g 25 AI1,50

Interactinn between (rganism and

Their Envirormot 2 ? i e

Pollaiion ] ] iz HE.H0

Cxnbal Warming 23 q iz R A0

Lo 2l P RE L £ o = Aoy

Sobar Syt 23 o iz hEAN

Tatal 131 54 184

Prroenwage el T T3 Ha 11

Ciitegary Viry Feashile

Tabl: 7.

Uit o foresar feasabiliny resulr,

Field Expert Percentuge | %

Iradomesian Language T

Elementars Education W] a7

Avernge H542

Categury Viery Feosible

Fable T shaonws the formeat feasibility resalt with 2 validator average percentage of 85 42% uml
cateporied a5 Very Foasible (Setinwan & Wiyardi, 201 5). Dot of display fepsibility resalt is shown
m Toabic K.

Table 8.

Disia of display feasibility result,

Field Expert Percemtage { % |
Indemasian Lanmepe E1.25
Elementary Educabon e 1N
Average BA.
Catepury Very Feasible

Source: Resenrcher, processed in Fuly 7008

Fable 5 shows the result of display femsibility, and it shows that the sl average seore was
B5.00% and cateporized ax Very Femsible (Setiwan & Wiyandi, 200 5). Da of siident responke
restelt is a8 sheown inthe following Tuble U,

Tahle %,

Data of T prade student vesponse towards siudent worksheet. _

Mo Respondent Seure Percentage { %} Categary
| Boiss ponident 1 T 9% Viery Ciood
1 Fec pomident 2 T a5 ¥y Canoul

i |
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¥ Respondend Score Percentuge (%) Cotegory

] B pomilent 3 T3 4p.25 Wery Good
4 Fies pondent 4 (] 99,25 Yery Gool
3 Hespondent 3 T4 a2 A0 Wy Gt
b Kes pondent & 74 4250 Wery Gnod
1 Bies pondent 7 i i85 Yary Goodd
i Kespondemt # T K375 Cennd
b Roes pondent & i H625 Very Good
L1 Responden) 10 4 98,75 Yieery Good
11 Rois poixclent 11 T2 ) Wery Ciood
12 Responclent 12 fuhy K2.E0 Crnanl
13 Rimpondent 13 3 ujas Wirry Good
14 Repondent 14 73 9135 Very Good
15 Eepomdent 15 T2 «l Yery Good
16 Fespordent 16 T 9125 Wery ool
I'T Bl poiien 17 T4 4250 Wery Dol
I3 Respondent |8 T 91T Yiery Gool
% Rz poident 1% H K5 Wiry Giood
20 Respondent M Th 95 Wery Good
Tatal 1454 Yo 48 Very Goud

Source: Researcher, processed in Ju_lz.' 2R,

The sdvantage and potenteal of tee seseatific-approach student’s worksheet of the research For
Bicrlogy learming was it may train student™s skill on how te solve a problem by Tollowing steps tht
are in gecordance with scientific method, that are; observing, questioning, information gothering,
msociating, ond communicating. In addation, product updatability developed i the research can be
seen in student™s activities thit are relevant with matural sckence research result by following the
scieniifue methad.

Validotion resulc of matecial femibality woas BAI 1S amd cowgorized as Very Feasible.
Validators" comument included: reference images/piciunes peed (0 be added. Media is considered as
very feasible if the score ranged between 1% 100FE (Setiovan & Wivardi, 23], The medo was
considered ns very fensible since the experts stoted that the student workshest being developed had
been in accordance with the schentific approach, which comtained the follow g components: (1)
apperceplion as (he stmulant especially v the early persod of bearning to gain sludent’'s sitention,
{Muomsur, 2015) apperception is creating an alpha condition (zone) which is the most excellent
condition of an individes! w kearn since the neural cells are at their hanmonious (habinee) sate.
mesulted smoa rebaxed condinon, (27 the learming objective © to deliver to the student of what target
they need to master secording 1o basic competensy and steps of scientific opproach, (3} scientific
steps contpined  in Tohserving”, Cquoestioning”, “imformation  gathering™, “associating”, and
“eomumunicating” Eares are appeopriate to tram stedent's skil in the 219 century.

Serentiic spproosch steps i the student worksheet conssied of; (1] "Observing”, in observing
activity, sisdents wene Tacilinaed and guided 1o look, pay amention, s read o faer from learmng
soutees such us pictures or other brarning sources proveded by the tencher concerning the muoterial
being kearmi, {21 “Ouestioning™, after the observing activity, students hud the opportuniny 1o ask about
whiat They have seen, pay amtention o, and resd, aceording worhe karming sounces such as piclures or
ather sources prowvided by the tescher concerning the material being k=armt. Coestions asked by the
anecdeists may be a facral, concepral, procedural, 2l bypothetacal, s there was no limitatn of
fhow many question aee allowed, (3) “Information gathering”. After ohaerving and questioing,
stisdents hod their opportumity to collest a5 many information s possible o their cuniosity by
conduciing activities such as lijerutere study or experimems copceming the material being beamt,
Muslipon & MNurdyansyab {2013), Learping by ascieanfic approsch begins with o preface, main, and
closimg activities, Prefoce nims o spark sadent™s curiosily so thet they may conduct g scientitic
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cauaimination, thus they may play a greal role =t pext activey: the main activity.

Thie pest step on scientific approasch wes (40 Associating”, After conducting Hernire sudy
il experivnent, studerts were guided 1o process the imformation, so tat tey coukd answer guestions
wked by other sdents dowmg the “questsoming” session hased on thot mformation. (5)
SCommumicating™. After doing all activities from “observing”™ w0 “associating”™, shd ents were guided
o deliver their resalt 1o their peer students in o dscuszion session moderated by the teacher, so that
stisdents were able to drmw conchesions from all activities they hod done, In this stage, teochers noted
as o facilnator that faciliated students s well as guided and comected for sany mistake thet might be
found during their presentation. Durmg the main sctivity, students were asked o construct their
knowledge by conducting scientific method steps, Whersss ol the closing activity, students were
directed to draw conclusion from what they have leasrnt ( Musfigon & Murdyansynb. 700 5). Scientific
and constivctmve approaches can make sbademts become active, having abality 10 salve a probbem. s
weell s developing cognitive, affective, and psyvchomoter aspects (Rokhman, Asrori, & Kaswari,
Mil T,

Resalt of foeosat feasdhility was 854 1% and categonzed as very feasible, The format of
seieniific approach student”s worksheel being developed contained: (1) Opening, consisted of cover,
preface, table of contents, and learning insriction, (2) core, consisted of title, basie competency,
appereeption. leaming objective, sub-chapter, scientific steps-integrited tosks or working procedure,
and scoring, 431 Clesing, contained relerences. (Resiu, Erikamo, & Suann, 2006, Research result
showed tat ihe implementation of scentific approach on leamlng process in SMF Megeri O Magalang
had been conducted well at observi@, questioning, trying and communicating stages, yet still did not
o well &t the reasoning stage. This can e seen from the (hinking activities tha studests gone trought
i drawing conclusions in the form of bnow ledge and making hypotheses which were still quite poor
{Mafi'oh, Priyono, & Pmsetvo, 201 5),

Beesuht oof display Feasibility was 85.953% and caegorized o very [easible. Valklator comments
said that scientitie approach sudent’s worksheel was categonzed as very Teassble, However, it
regquired miore review in terms of Indonesion lingunge grammisr, Display design of scientific npprouc b
stibchenl s wiorkshest being developed wsed appropeise colors, font tvpe and size, & owell & shapes
and figures placement. Thus. i mode the studens essier bo apply the aorksheet becnuze i educational
paveholooy research it @ dtated that soedents are casicr o wnderstamd viswal langeage thar is full of
communicative color illestrations that will incresse stdem'’s imerest in kearning. The creation of
kearning design was related to six components; design prooese, medin, learning strategy, content
structiere, learning conteat, and student™s learnne process {Purbo, Asyhor, & Rusdi, 20065,

Result of seoring gained from validae of material conient, foema, and deplay feasibility for
scientific approach stdent’s workshees had been cotegorized a5 very fensible for the 20% century
kearimig activity, since itomet the scomng feasihilay cnteria of valefators et provided suggestions to
e prodoct being developed. Those suggestions wene wiaed o M wenkpesses of the product, |n
sddition, the product was categorzed s feasible since £ could tulfill the needs of sevemb grude
abecdeits in SMP Megen 2 Kalianget, Thus, 8 could be concluded thar scientific approach student
workshest was feasible and cou kd be used effectively in the leaming acivity,

Student’s worksheet wos copsidered a5 offective to use sinee it met four components of
effectiveness: resultof problem solving skill 1es, studentactivity, ieachers” ability o manape learning
and student’s response thie shovwed 8 very good result. Shalikhah (20006) result of researches by
cuperts slovared that the peodact quality of stedent worksheet of notural selence subject Bas scoved
B042% amd cateporized & pood, Thes, the student worksheet being developed can be used n natursl
science learning,

The result of Dewi & Roclastanaawati (201 6), showad that the snedent’s scientific process
ability increasesd well wih indicsior of competency achievement on esied gquestiions increased from
S0.7% 0 V5 8%, Process of leamimg was affected by activities during the scientific approach activily
which invodved an acrive role. Instead of just lisening. students explored their possessed scaence
process more, Siudents delivensd positive response jowinds the implementation of inlegrated nanrad
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science kearnbivy using scieatific approsach on the theme of Global Warmane, viewsd from their
seennilie process ahility,

Student’s response fowands the percentage of each indicator in stodent’s questionnaine was as
fellowing: the highest percentoge (95, 63%), cutegorizad os very good was for "obpective”™ indicotor,
whereas the bowest (86,25, cateporized as very gosl, was for the “use of werms amd symbaol™
wdicatar {Zahro, 2005). Scetific spprosch student”s worksdseet being developed made 1he students
casier o understand the leaming material of natural science subject, This could be seen from the
stedent’s worksheel components as well ps scientific spproach components that were mmanged
systematscally, (1) "Observing”, during the subgect of air pollution, students pakd affentson al picture
of pollutien example, which was a garbege burmng activity, (2) "Ouestionmg”, Mext, students were
asked to write down questions on what they had seen imto the “Avo Bertanya™ section. (3]
“liforomation Cathermg™. Next, students were conductmg setivities on information gathering, such
2 literature study 2 well & experiments related 1 their previously sked questrons during the = Ao
heranya” sectiom concerming the air podluion,

Drieingg the next activity of scientific approach, e (4) “Asscecnting”, sudents were guded to
process informetion they had pathered from the observing-gathering information activitics. amd
answering questions they hod made conceming the anr pollution in the “Avo Menjawah®, (5]
“Communicating”, students were nsked to presents their work from chserving to sssociating sctivities
i i group discussion led by the ieacher. They were asked wowrite down conclusions of the discussion
it thee A Mervimpunibon™ section.

Oirjectives of scienfitie approach student worksheetl was 10 belp shadents in understanding
muiterials & owell s to train their skl (Prastoseo. 200013 semted chat theee are foar Fanction of swdent
worksheetr: (1) belps to minimeze teachers’ rode and improve sindent’s activeness, (2§ facilitates the
stisdents to understapd the lesson casier, (3) it = o briel learming moterinl, vet rich of tosks ond
exencises, (4] assists the snxdents in the leaming process, Scentific approach inthe 2003 Cumriculum
i a scienlific process-baged approack with an objective o give sislents undarstandosg on Bow o
solfve problems by following step@posed on scicntific method, (Musfiqon & MNurdyansyah, 200 5)
stated that in the lewmning process, students peed to have the abiliy (o scarch infommation they need
w0 ko by themselves throsgh observing, questioning, iryving, processing. presenting. conchsding,
and creatmg actwvities for all subpects. (Musfigon & Nurdyansvoh, 20015} stobed et the
implementation of scientific method & o logical thinking process based on faces and theorizs.
Cuestions pops up from mastered knowledpe. Thus, qguestioning ability i= o basic skill in sceentific
thinking developinent. New information ae codlected w answer the question. Hence, mostering the
feury is important & o baske of scienific metsl applicaim, By mastering the theory, studems are
ahle to simplify the deseription of n symptems, o prediet, ps well ns directing the formulation to
understand the problem.

Wignyants (2012 showed that project-based aulentic assessment with scientific approach
being developed can improve the seeentific thinking whility effectively. Every scientific thinking skill
spect of students are mpeoved. Ohverall. the gain of scicntific thinking skill was 086 meangBy thar
the improvement was in high criteria. The wse of weoms and symbols in stodem s workshest make it
exsier For the students to understond the leaming materiol, The vse of terms amd symboels in student
worksheet being developed could be seen in the use of ferms For scientific communication in the
stisdent workshest, Forexample, the topic of tissee, “according 1o the strocture and functiomn, thene
are Pt Psasic Cissue in vertebrota! epitbelial fssue, conBective tmane, muscle tisgwe, sl peevwis
fisswe, (Muoslimin, 200 1F good terms wsed in oo kearning material can be seen from severd indicators
{ 1) appropriateness with student’s development, {2 straight forward , (3 ) dinfogic and imteractive, (45
comemnnicative, (5 coherency of thinking plot, (6) switabalicy with Disdosesian Language gramsar,
and {71 consisient wsage of terms and symbals,

Saregar{ 100 5] stated that student’s interest during the learning with scentific spproach pssisted
by Physics Education Technobogy (PRET) and “Lemis@ Keefo Mahasiono (LEM)Y" had been
imperovest on each e vele, Percentige of sadents interest an eyeke | o eyele 11 wene 73.33%, 86.06%,
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and @15, sequentially. Marjan, Arnyana, & Setiawan, [ 2004, staved that scientific approach learning
wites bt than e direct bearming model in mmpnoying Barming resoln ol badog y and scieni N process
skall, Subsria, Wabveni, & Wadigsih, (2000, siated that equipment of expeniment being daveloped
had on advontope compored to the sondand one, mcludmg: (13 the equipment & odjusted in
scordance with e J0 13 Comculum hal demands the learning of mafural scence in junior high
school e conduciesd with sceatific approach.

11
CONCLUSION

Baged on the regedrcly, i con be concluoded that the result of seisntitic appraach-based stodent”s
wiirksheet fews bility b been cateporized & very feasible o we, and stoden’s mesponse towands the
scientific approach-bused student workshest was positive (cateporized os very pond | Sugeestions
it e 1o be done For furher research are comtoon images on e worksheet of students can use theis
own paimiings &5 well as Using shapes on “Let’s Ask™, "Let's Answer®, and “Let's Conclude” can be
enlar e o
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