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INTRODUCTION

Additive and addicive substances bofgeye the ieaming matesals teught &t the junior high school
grade VIIl. Additives are food addiives that ass inlendionally added to feod during the process of fiood
produclion, processing, packaging, fransponialion, o siorage (FDA, 2021}, The aam of using addfves in
food s to improwe poduct quality and shelf Gfe (Marins et &l 2017). Flawar erhancers ae food
additves added %o faods, including monosodium glutamale and salt. Clher addilives nclude nutntional
{zugar} and non-nulritive (sacchenn end aspertama) swealenede, cobarng sgenls, and presarativees.,
Other food additas are enzymes inba gynibslic compounds or natural proteans (hat hefo braak down
maleculas nlo smaller ones, such as yaest for akohoke fermentalion (FAO-WHO 20130, The basic
function of food additives is fo maxe food tasie better, be more visually appealing, food safer from
bactena contamnatan, and prevent chemical changes such asoxdaton (Sabmarsh & ingal, 573}

Addictve subslances e Causing dependence g)addiction charactirized by behavioral changes.
Drugs are addictive substances (Mufle & Fua, 21 ?‘,l.gl.ua i e broadly classifisd indoe depressants,
nareatics, sbmutants, and halucinogens. Depressants known a3 sedatives are substances thal can slow
@#n brakn activity, an exampse of a deprassant s alcancl 10 induce drowsingss and mduce anxiety
Marcodes ar Opicids are drugs that are used medizally (o rebeve pan but have strong addiciive potential
because they can caus: imens2 feelings of pleasure, and reduce the awereness of somegge with a
problem 2o thel it becames something intesesting for $hose who are looking to reliese stess. Stimulands
act on fhe centrel nervous system to fncreass energy &nd alerness while suppressing eppetite and
fafigue, examples of slimulants are cocaine, emphetamines, and methamphetamine. Halucnogens
provide ralaxing and euphonc effects for thase who consume them [Sngh 8 Gupla, 2017). Consuming
addictive substances for & long tme wil cause a parson io feel addicted, Iosa the pain, and when
consurming wil jeel happy (Doweiko, 2019}

Addibve and addiclive subslances are laming matedals that requee drergent Sinking. &
divergani mindset is thinking that produces vanows possible ideas or answers bo solving a problem,
theretry fostering critical thinking skills (Sadtvan ef 3, 2016, The dafinfion of crtical thinking sl
acranding io Nuryandi et &, (2018) & a person's gy (hal neads 1o Da developed, S0 I3l a peson can
face &l problems in thesr social or persaral life. Grifical thinking i= mons than jusl firkeg cleady ar
raticnally, bul thinking independartly, Thaking criicalty about semathing mears fomutating opimsars
and drawing conciusions by looking a1 the relatorship betwean Idess, apeons, and pomts of vew
{Crockette, 2014), Low critical thinking & & laggof sbilty to anatyze o« review an idea due to a fack of
understanding abdity, The fact on the field is that students” crlical thinking skifs ame sbll low, sccoeding
o resaarch that hes besn dons by Handayant et al., (2018) gelting fhe resulls that student’s abiity ©
think criticalty in Juriar High Schools in Jember s low, and e existing leaming i stil teacher-cenbared,
and the lack of shgggni initiatve in asking questions,

Based on rasearch conducted by Karting el al., (2019}, tha resulke of the nafional exam on
additve and addctve substances matedsl ere low n $e lest fve vears. In 2015, the esuls of e
nalional exam of students who answered comectly were 31.47%, In corirasgge he fesulls of the 2017
nalional axam, the perceniage of getting %he comecd answer was 73,02%. Basad on thesa dafa, B s
known st thare are problems ralabed o oitical thinking, namely additive and addicive matesals.
Critical {hinking Is a0 smpariant 2kl for all bevels of education (Hudha & Batlolora, 2007), mgroving
gy hinking =kills s done by mproving bemest in leaming and mading because when reading,
shwdents are required lor gynhesze, evaluaie, Ineprel, and salectively use nfomation i reading, so
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that citical 1I"mkhgﬂ5 can be honed (ARShaye, 2031 Anather fhing thet affects swudenk” cribcal
@Yities 5 leaming mateniais thet do not involve studerts In particpasng In keaming gyt does not
improve studenis’ ontical thinking skils. The dggglonment of learning matesials that e in sccordance
with siudent leeming nesds i the best efor o mprove shudents’ crilical thinking skalls in the curend
digital es [Sighgan et al., 2021).

Tha use af tengegroiis by teachars in the leaming process i still bass effecive (o improve criical
gryking skils. This refers to the abdity o conceplual undarsianding and problam-sching becausa
texthonds ara not communicatve and do nat ask for feedback (Masubon, 2018 Siudents reraly nead
textbooks in prinfed oem because they ook uraltractve, and tha malenal for adddroas and addecive
substences has not baen Uly conveyed 50 studants miss |essons and |ecX nsight (Alliansyeh, 2022,
Researan on e deveapment of feaching matarals for additives and addsctve substancos has been
carried ol by Siswant el al, 2021} in ®e lom of a probiem-based leaming leabook, I1's Urme far e
developmaent of dgtal techaology, so books ane rarely usedgieretore, researchers developed a SETS-
bazed e-madule on addiives and addictive substences fo improve siudents” crifizal thinking skils that
can be used flexibly because they are packaged n eadronk: fom

Module development is consldered mone tarpeted, especigly in the cuvent pandemic era ifid &
developed in the form of an electronic module (e-module), in fne with Sufiggy & Sumarsona (20135), who
glefed that o suppart tha leaming procees in a fechnobogy-bazad era, il k2 neoasseny o davelan an
gleciraric moduls 1o repiace (he print modwe, tus saving time end iraining etudsnis o sludy
inteperdenily, Onaggf the efions 1o overcome fhese probiems is Io develop a SET3-based e-module.
Learning matarials based on the SETS approach (Scienca, Evircamanial, Techegppay, and Society)
can connact the axisling amvirsnment wilh studanl lsaming, esgacially in tha aspactks of scence,
lechrokgy, ermsmnment, and sociely (Winarli ef al., 20%5). Thiough e SETS approach, sludenls asm
guded bo have the abilly b #ink cobcaly about real environmenlal problems, and lechralogical
deveiopmants, and be aclive in salving problems {Mkcay & Akcay, 20150, Tha SETS approach o
sclance and fechnoiogy iberacy earming ks inbegrated with comenuniy wakies and sihecs a2 3 solutan o
erviranmenial problems and is Teasibie 15 be applied 10 Baming rateaks [Chowdhoey, 2016]

Electroric module or ¢-modgy are leaming maleral fiat is arangad in detail, measurabie, and
aquipped #ih uEng nsluclions, easy fo e for students fo understand e matenal being taught
arywieng and anylime becausa of ther fadble lealum, and can ba camed anywhens wia a smartphone,
or other gadgets (Setigwan ot &, 2021), The ekedronic module is intended 5o hat sidants can Study
the material independenily according by their respeciive abilies (Munadi, 20131, The electonic module
hias the sdvanizge of saving existing stabamary such as paper so i indirecty halps N ovarcoming e
pro@lem of paper wasta (Artinizsih et 81, 2019). Based an the descrption that has been presspied, the
rasearch aims to develop a SETS-based [Seience, EnvimnmentaggTechnology, and Society) soence e-
madule on addilive and addictive substancas meterial to improve shudents” cribical thinking skills.

RESEARCH METHODS

Thiz type af research is Research and Development {RED). Thigyesearch includes rasearch ard
develcpmant because developed an e-modulggyThes resesrch uees tha 40 devalopment method by
Thiagaraan of al, [1974), which dwides into 4 sleps such as diline, desqn, develap, ard dissesninate.
The siages ggthe 4D development model: (1) te defne stage, conduclgg mieniews with scence
feachers af SMP Negeri 1 Jember before the cbhservation research, fontend analysis, studen
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chnaracteristios enelysin, task and conceql analysis, objective analysis, and idantification of eaching
materais; (2) the design siage, conduded constucting ceterion-eferenced, media selacton & i e
foemn of SETS-hased science e-module on additive and adoicive substences material, lormat selection,
milial dasign, and metuments preperation; (3} the development siags, the semple used by the
researcher was 23 shudents of cless WI-l, validation that camisd out by 3 science teachers & SMP
Mapan t Jambar, and 1ha test wes limibed lo small groups; and 4) fe dssemmaton slam canducing
iezt by eapen! validation, & ies1 of the efaciwaneas of faaching metanals in lange cdasses. Howevar, this
rageanch & imeted fo fie developmenl stape only, becausa reaching the disseminalion stage, stll
raguingrgnany slages and an ovarvew of the resulls of the adivities

Thiz research was conduched ai SMP Negeri 1 Jember tor the o semester of the 20212022
acatemic year. The particiagls = his research ane class Vill-1 sludents at SMP Negan 1 Jember, The
total population of cigyg VIl al SMP Neged 1 Jember & 112 swdents. The sampkng lochmgue chosen
by the researcher is pl.urmhesamphg The sample used by the researcher was 23 stulents of cless
WHI-I SMP MNeger 1 Jember, The data cobection technigee & this reseerch uses a validation sheed Sled
out by 3 scienca teachers at SMP Nager 1 Jembar, a leaming mphamentaton sheat of QT 5-based
sclencs e-madue an addibve and addictve substancas mmen'ai@d oul by the chsener; pre-test, and
posi-lest questans, and respanse questionnars filled out by 23 studands of clags VIlI-| of SMP Neges| 1
Jamber. Tha dela anaivss fechnigue for the validity of the SETS-based science s-module on edditive
and addictve subsfances nm'iﬂ bazzd on the final score of the validator will determina the resuls
therugh the following wakdity formula:

P={Fx] [ [Fu) x 100%
Descaplion:
P = Parcantage of validefan scose
2x = Total of validabon assessmant soore
3 =Tolal of expecied scom
100% = Constant
{Akbar, 2013)

Tha besis fogpecision-making 1o datermine tha validity of the e-moduie through fhe fllowing

Besassment criena can be szen in Tebla 1.

Tabde 1 Weliciiny Leved Crilera

Vaiity Criteria Percemage
aiid 75-100
Ereugh 5575
Lizzses 4zs
Invasid 03

{Arkunt, 2006)

The data analysis techaigue for practicality of SETS-based scence e-module on addstve and
ardictve subslances matenal uses tha impementation farmeta according o Arsunto (2008, 35 follows:

Averag)e® | Mumbes of soones atisned) | (Mumber of ooy oilers)

. 1
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The dats analysk techrique on the efiectivensss of 32T5-based sciznce e-moduiz on
and sdoictive substances matenia uses questians the! hieve bean filled i by students, namely pre-tast
and postiesl questons, by cgigdating N-gain soare according tp Hake (1958), with the following
foemuda i below. The category of the N-gain score can be seen n Telik 2

(gi= [S_post-S_pre| ! (S ideal - 5_pma}

[Crescoplion;

g = Avarage of Mommaized gaind N-gain
S pre = Awarage of pre-test soore

& post = Awerage of fe posi-lest scome

{Hake, 1598}
5]
Table 1 Catagesy ol W-Gaén Scom
lmw M-gain secrw
High-g gl =07
Madium-g 07 =gz 03
Lowy g =0
{Hake. 194E}

Tha raspansa quesbanngire analyss techngue from tha resulis of e responze quesSonneies
that had bean filed oot by studants after using SETS-based scisnoe a-module on addive end
ariictive subsiencas material in fe leaming. The pacantape of sudent respanzes s calculaled by e
following formala:

(F= AdB) x 100%
Daecaplion:
P = Percentage of shudent's response (%)
& = Mumbed of Scoms ohtan i
B = Number of maxamum scomes
{Ankuntn, 2008]

FINDING AND DISCUSSO0N

Development of SETS-based scence e-modue on eddive and addigive substances material
uzas 40 (defne}, |design| (dewelop), |disseminale) devekbpment madal by Thiagarajan el & (1574}
Howewer, this rassanch is limited 1o the development stage anly.

Define Siaga, the resulsgy! he appication of 40 development model in defne stage inciude
intervewing scence lachers al SMP Megen 1 Jember for fhe prelmmary and {mal analysis. The resulis
of the mbarwaws showed thal tha school had naver recened leaming metarials in the form of & sGence
a-modhie. Analyzing grade VIl matenal, namaly acditve and addictive substances with the. approach
ugad, hat is 3ETS. Anafyzing (he leaming objedes o impeove sludents’ critizal hinking skills. Several
prodlems were fourd in lparning 21 the define staga. The resulls of tha pralimirary and final analysis
Based on infervioggy that have been conducted show that SMP Neged 1 Jember has never Lsed
eaming materas In e dorm of an SETS-based a-module, The siep of concepl anahsts I3 1o sludy tha
materal of addiive and addicive substances that are faught accoeding fp the exisiing GO {Cose

.
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Campsiencizs) and BC {Basic Competencias). CC end BC used in the developmant can be s2en in

Tahie 3,

Taade 3 CC [Core Competencies) and BC |Basic Coompedencias|
Kl K
LG & B A6
Undensand and apply faciudl, concepbual, procedural, Enpleiri the various additives in feod and drink, sddicie
:1i rrm-::wﬂh'a krowlied g b ampk techrical and BupiancaE, pnd hidr mpsston Reali

epecific levels bessed on his curicsity sbouf science,
fechridagy, arl, and odlura with humnan, nafonal, and
aln parspsedtiag netalnd o phanpwen and gvank

lrak in the oyas
£od BC 4k
Demonsrate the skils of ressoning, procegeing , o Wrilng abouf the impact abiss ol BodBves 6rd Brdiche
piesentng oo fenly, producively, ciicaly, subistances on health

nmmly.mlﬂhm.mdwmumama.n tha
CONETER BN BEOSIRCHresims aocanding o wha &
ledrnied in schoal and afus smilar soumes: frama
thaorctical pond of visw

{Zubaidan, 2017}

Tha anﬁsis of the defina, stage shows thal the resulf o e soence te:a:l‘:alai'llmiw slales
tharz are no Eeching metanals v=ad o improve sludents’ cribical fhinking skills in SMP Meger 1
Jember. i &5 concluded thal the purpess of lesming wsing the SETS-tased soence e-modula on
addilve ard addichve substainces matenal is fo mprove shudenls” critical think ng skdls.

Dagign Slega, tha design staga consists of 5 stege, ramaly: 1] corstructing crtanan-rafarancad;
£) media selection in e foem of SET3-based scance e-modulla on addiiwe and addicive subglances
mataral 3) formal saleckon; 4) el cesign;, 5)and instrument preparation. Desgring the e-modui
framewoek 15 cresating the opening seclion. consisting of an e-module cover, infroduction, GG, BC,
indicalor, and learmeng obpectives. The condent seclicn condaing addiive and addictve sulblstances
materad, and the dosng seckon conlains 3 biblisgraghy and the back couver of he a-mocule. Designing
of systemalic and material which fie material in the e-module has been dasigned according ho
indicalors, guided by GG and BC in accordarce with the existing syllabus, Addive and adosctive
substences are matsriale that scocoedance with the books cemed by sludents. The learning guids that
will b2 designed Is the SETS-based stence e-module on addilive and a:ll:i-:ﬁ\mubﬁlarh::es becavsa
the maleria! uses an approach thal conrecls 4 aspects of life, conssst of scence, envirnment,
fechrabgy, and sooely. Desigring of the nsbument, $at & responsa quaskonnaice. The componands
in fhe respanse questionnaire ere in the form of an answer category thal &= valic, encugh, less, ard
iyl

The e-module’s display format uses A4 sie paper, Times hew Roman fonl, and1Z2pt The
saleclion of media in the e-module & adjusted based cn tha axisting malenal, namesly additive end
addilive substances; the components in ®we e-module ame adusted 1o graphics, Images, and
explaralions, so thal the formal that will be wsed in be e-module &= cbiined, namely using Mcresci
Word 2018, then i is converted inte POF fomat after that entesed on Flip Bimi 1o gat a bepgode thal wil
ba disiriculed 10 studants, The icliowng display of e-moduia's Trant page and axampie of Me contands
an ba san in Figue 1.

. 1
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Figure 1. [a] Front oowes of esmodule and b) mabtertal contant of e=moduls
Development Siage, incuding expart validaton test, revsion, and MN-gain aralysis. The resull of
validity of 5ETS-based sdence a-module on addiive and addiciwe substances rna.15-'BI wara polamned

through & vakidation shaet thgghad baen filed out by 3 science teachar \alidalors at SMP Negen 1
Jamber. Tha resuls of vaidity analysis of the a-module can be sean m Table 4.

Tabde 4. The Resull of Validity Analysis

Mo Aspect of Pereantage Scor Parcamdegs (4] Cadegary
Aspasament of Validutor ['5)
i F 3
i disped of Comant L - R & Waldd
and Kasrial B
1] Aspeciof i & BB o] Yald
Presanaton 3
mn feparlof LEnguage Bl [§ 50 5] Enduch
3
Aiee oo of scien | T ] by Walid
7

Based an the resulis of validiy analysis of 3 validaiors, the averape score of T9% with velid

categary. There are saveral sugoestions from the three valkiaiors that can be used o Improve SETS-
based scienca e-module on add¥ve and addictive subsiances malenal, 50 thal it can gpgapoled o the
lagming procees ard become moee pedect producls. The suggestions given by the valdstar can be
s2an in Table §

Takde & The Resul of Validatlon Revision

e Rewlne Segpesiions and Comments Belors Ravision Rter Ravigion
Componets
1 Cortenis and Inétructions an: ol desr, anid asle Thent aro re Thers ano
Mamngle &nines s nif 3valable FEFuSan fe G e T
arsmering the arswening the
quaghons QU
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Ll Revised Sagpessions and Commens Belore Raw sion Aler Reviaion
Componests _
For mvalialion quistion io. 2, ilis There am o4 Thara am 4 arewer

nacEssan i ravise Ma Lonsams of ha antwer Choites n CicEs in Mukpk
quesicns Bl musple cholees fom e Dl chiolce Choice quastan
aneers hat cniy reach mtion G even quesion rumbar 2 number 2
thadigh e ofer puesions & in
pefnnlance wilh e sandard. namaky

up lanpkon £
H Fresarigion Bis necessaly o Saplay piclures ofthe  Theimageshown B The image dhoen s
gy of natural dyes bacise junios ks I el detaie

hgh schind sludents w1 carnol
difersntiale in delsl
- language Themis a wiste of senenoes insome  The senleroes usedl  The senienons used
e planalions e ks elleive aie efpithe

The criteria for evalusting the mplementation chsevetion sheel consist of 4 ciltera, namely
introducion, core activity, clesing, and class siuation. Infoduction, main activity, and closing activiies
are mplamanied and categoezed. However, tharg wera several aspedls thal wam nod camed oul
propesty, ramely in $ie mioducton eclivities caused by the ressarcher nat deffeering the pravaus
materal, ard the leck of shaent response in the core aclivilies because e class sliuation in the
classmom was nof conducive. The solufion for that caza is bo improes fie UP {Leaming Implementatcn
Plan) for tha nex mastng so that the dass stueiion is belier and more conducive. LIP thaf is arrangad
syslematically, professionally, and efficienly enables achars o obseree, view, anafyze, and predict
lmamng peograms as a panned and logsbcal famework, in line wilh the statemand of Zendralo (2016},
that the praclicality of tha leaming process will be better, well-dimcled through the laszon plans thal
have boen made because e kesson plans are 3 gquide that halps educators o conirling e
inplamara®ion of learming

The meaning of vakd an & product is the relstionship betwesn the product that has been produced
and e crilena for making an e-madule Tat are lrue, oomed, and can be tested, In ine wih e
siatement Arimadona (Z016], namely 1hat 3 procud can be sald 1o be vald ar rat, i can b delermined
from the needs of savers asperts of the assessment cilena for a product, In SETS-hased soence &
madule additve and addiclive substances matedal, there gre three requined oritera, namely aspacts of
content and material, presentation, and lenguage. One bype of valdity that ams to determine 2 produwd
made &t the devsiopment slege is comtent walidity (Vakill & Jshangin 2018} Refermng to $e
suggashars geoan by the validabor, ramaly pravidng dear instuctions, table of condents, and revesian of
quesfons and arewar kays. Validily ansunas tha! the numbar of rapreseniative comparards has baen
taban into account in congtrctng the concepd, and funchion that indicates how well the slements and
dimensions of 2 concapl are explained, Tha salidalor's suggestion o validale (he presenca of he e-
madule is the addidon of clear images and fypes of natural dyes so fhat they can be reached by
sludents, Based on research that has been deae by Roho ef &, (20200, stales that the Enguage
aspact 1 the mast important aspect in 1ha validity of a preduct because lanquage & a rdge Dedwean
wribars and readers in undersfanding (be conden! of learning materal. Suggestions Yom (he valdator
related o language aspests incdude the wasiage of words and seriences, and the use of sentences thal
are less effective, 50 the researchers revised some sentences to make them mona effective. The resuit
of praclicelty of SETS-based sdence e-module on addtwe and addictve substances maleral wes
obtained from an mmplementation obsenvation sheel that had been filled out by he three observers,
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60}
namely studenis of the Science Educaton Study Program, FEIP, Univessity of Jember who wer in
acordence with fge LIP (Leaming Imglementztion Plan), which consisted of 2 meetings. The follawing
resull of pracksal analysls can be seenin Tabie 6,

Tabde 6. Tho Resull of kv pleesniafien Obsarvabion Shisl

No A ot of Acknitias Hl:llnn Inphu;ﬂim Prarcisdage Catemony
| Fireducion 7S 558 g6 |k el
Cam Activiey
A Dissamiration of g-mocie
i b, Application of pmodde 148 248 Imgizmeniad
r. Creasion of s-maduae 38
i, Pracicalisy of e-modul
in Cinsing a5z a7 a4 I mpke i
I Cliss Sluasion J46 5 145 Imgke e
Siine .l’._'-u_ﬂu El.l:'l'u" H." gﬁd IEEm:rImI

Based on the rasulls of the praclically aralysis from the mplemantation observation sheed, it
showed scora sverage of 3,84%, with fie caleqory beng mmolemented in 2 mesatings fled by the 3
chservers. Howaves, there were several obstacles, and suggestiigeg weve given by the 3 obsaners for
tha naxl mesbng. The chalades and salufors acconding o the suggestons goan by the 3 obserers
can ba sean in Table 7.

Tasda 7. Obsiecias ard Soluliona

L] Chsfiacies Solulions
1 Many siudenis have dificuby sganning the barcode Wigiing cne by one of sludents whom hees ficuiy
of the e-moule scarning e e-moduie barcode, 505hal shaanis @an

FoCess Me o e,
2 Shucents fooses log much on e-mod e and pay Airact sudent's amenion loadiy and fimely, and bring
less almnlon fo e leacher when leaming process,  Tpes of natuml dyes matenials amurd sudenls. 5o thal
shydeni’s allenfion B mene based on learning prooss.

The resull of the effeclivenass anslyss SETE-based soence e-module on addilive and addclive
gpstences malenial based on a test cgpgistng of § questons with each indicalor of critigg) Shinking.
Pro-test and posi-iest were givan to 23 studenis of class Vil of SMP Negen 1 Jember, a pra-test was
givest bidom usng (he progyget, and the post-est was ghen after using Ihe product 1 detarming e
snprovergegt of students’ cibical Rinking skills. The average pee-lest and posh-lest scores of ese
students can be seen in Figure 2. (49

Based an thesa deta, il can be sesn thal the averags of pra-tesi and posi-lest scora of sw
increased. The scare of the effectvensss is then caloulaled by the N-gein foeruka wilh the result can be
sean in Tabke 3.

Tha rasuls of N-gem analysis in the pra-est end postdest ara 0,81, with a high calegory, maaning
that sfier using the product that had besn deweloped, namely SETS-hEER science e-madule on
acditive and addiclive subefances materal, e was an incfease i cibca Thinking skills. Tha
mdicalors of crifical thinking sklls are: 1) inferprelation, = the skl of students 1o nterpeet & data,
experience, of evenl, 2) enalysis, namely the skill of students 1o iweskgete the causal relationship of an
aveni o¢ stalement; 3} infarenoe, = he skill of sludents o make conclusiors based on avents and dala

fhat are relevant o ovidence; 4} evalyation, is the shill of students fo assess the tuth of data or
mlammasan obaimed using dedudive and Bduchl masonag 5) epanalion. B he skl al sludents o

1 .
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explain @ phemomenon or event besed on sirong metods, concegts, and considerabons in 8 cohersnt
and detailed manner;, and §) sedf-requiation, ks the skill of students o ensune thal ey have undesi@gl
a phenomanon or evenl (Faciore, 2015). Research conducted@y) Puli & Syafriani (2022}, shows thal
tha dewsliopment of sals-bassd e-module can improve students’ critical Sinking skills.

Average Scores of Critical
Thinking Skills

100 ER
E BO
g e
£ a
15 73
=2 1

o

Pretest Postest

Figure 2. Avarage Scoen of Critical Thirking Saills

Tabia A The mesk of Magain analysis
— : Clasa Vil
Arrountaf shdent 21
Lowest soone 12 =]
Highess! summ 4 $0a0
Srone aeirags A o]
hgain A
Cafmgory High

The leaming process using the SETS ggryroach provides mare opporundes ior sludents o see
knowiedpe from sevaral meaningful contexts and can improwve students' caSical thinking skllz (Umami &
Jatmiks, 2013 I line with the rassarch that hae bean dore by Oclawa et al., {2015), states Hhe
interpreation indicalce will incraase Decause sludents are contimuusly trainad in (M leaming process
i axplain S meaning of a problem that kas ocourred. Thisis in accoedance b Sased & Rousta (J013),
who slates that students are able fo buld high and deep cagnilive thinking skils durng the leaming
process, 5 hat i helps them 1o obserg and evaluate vancus informatan by invohkeng highercrdar
thinking skiks, resulling in the best answers and decisons which can be oblained. Impraving crifcal
thinking skils in stucems can make fhem achieves ihe siandand competercies that have been salin he
currcuium of o be achieved inthe leaming process, dorm of Rdependence, and an sahe 2 prablem
wisaly (i & Jurining, 2013). Based gy the N-gain analysie of 23 students of dess VI, ecare 0.81
was ohained with high categary, so ihal the mprove of critical tinking skils reaches the expeced
categary, The resuits of the analysis using & student respanse questionngis ggget with mofiwation
mdecalors theough & quaetions, and rasponsa gquastionnaina theough 3 stafameants can b= saen n Table
g

. 1
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Talde 8. The Resulls of The 3 usdent Responss Cusslionnaie Analyals

M Indleator Aasesament Pircanlage %} Cabgry
i insamad 85 ey gond
Il Melwmion B2 Yery good
] Ressponsa LT Wy good

Ecom Avarage ) Wary qood

Thia ragpense questionnaire olitained fram 23 siudents showed e percenlage of scofe avarage
89% with very good cribera. This shows that fie response of sluderls fo the use of SETS-based
science gegiodule on additive and eddcbve substances matenal in the leaming pocass gave pesithe
rasults, Supported by the resulls of the efiectiveness of using SETS - based sclencggg-module on
arkditve and addctive substances matergd the N-gain scoee shows 081, indiating mt the criical
thinking abdity of sludenls reaches the expecied category, which is high. Students” critical thgigng
abifity i5 & process in which il knowledge and skills are camed cut tagether ta sohe a prabiem, maks
decimone, analyze sll mﬂmnpﬂmaa'ld condwsd Ewestgations, or ressarch besed on date and
informa®on thet hes been oblened o produce scientific indemation ar mu::lLE']T]'EfEh‘E. the wse
of SETS-based science e-maduie on addiive and addichive substances mataral can mpeove sludents’
critical thinking siills, and at tha same tma bacome en aliemadve leaming media during tha COVID-19
pandemic that can be u=ed ndepandantly by students.

gnun.uﬁm

Based on 1ha resufis of the reseanch, | can be conclided Tal the use of Raming maknal
devetoped, namdggSETSfused scence amodule on additve and addctve subslances material in
learming @pcess can imgrove studenls crifcal finking skils ®ial ndicated by e N-gain score of 051
widh high categary, The resulis of the validity analysis of SETS-based scence e-module on additive and
ackfictivie subsiancas malkrial in the aspect of confent and malerg) presaniation, and language is 755,
which means it 5 valid, The resull of pachcality obitained a soore of 364% with & very preclizal
categary, The result of the student's response questionnaires obitained a score of G5 with & wery good
catagary. Thereforo suggestions thal can be given for further msearch are: 1) he developmaent of
SETS-nased science e-modie can be spplied 1o other learning malenais; 2) addition af ineractve
features such as vdeas and games in 3ETS-based science e-module; and 3) SETS-hased scene e-
madule an additva and addickve subslncas matenial can be developed fhrough other development
mathiods.
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