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ABSTRACT

Te purpose of this research 1s to analyse and design computational thinking-based e-module learning to increase critical thinking
skill of students with hearing impairment. This qualitative descriptive research involved VII grade students from Special Junior
High School of Djojonegoro Temanggung as the subject of research, while the data collection instruments were guidelines to
validate the e-module design, guidelines to observe class learning implementation, and interview guidelines for teacher.
Furthermore, the Data was analyzed with reducing, serving, and concluding techniques. The findings are the necessity analysis of
the e-module and designing it based on analysis needs, in which the e-module was designed based on computational thinking in
order for the students with hearing impairment to increase their critical thinking skill based by their character, curriculum, and
student's tasks. This study offers its findings as a guide for mathematics teachers to develop e-module to simultaneously help
students understand mathematics and have critical thinking skills. The research advantage is the integration of critical thinking
skills into e-module.
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Introduction Critical thinking is the ability to solve

Educationisanimportantthingfortheyounggeneratio
ntogetbothscienceandskill.  Both  skill  and
knowledge are imparted to the students inside the
class with teachers’ fascinating and affective
learning (Yuanitaetal. 2018).
Criticalthinkingskillsareoneofthemostimportant to
be developed (Han &
Appelbaum 2018) Theseskillscouldbedevelopedby
creatingamethodwherethestudentsnotonlyreceived
theconceptbutalsobeactiveparticipants (Rasiman,
2015; Kusaeri &
Aditomo,2019) Criticalthinkingistheabilitytothinkl
ogicallyandsystematicallyinvaluing solvingproble
ms,andresearching(Runisahetal.,2017).

model of
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problems(Rasiman,2015).Thisskillisimportantinm
athematics for it could be developed the
qualityofmathematicstobebetterandmeaningfullear
ning (Firdaus et al., 2015; Cahyani & Putri,2019).
Mathematics is an important ability that should
behadbythestudents(Arnidha&Hidayatulloh,2019).
Itisauniversalscience-

basedonthedevelopmentofmoderntechnology Inma
thematics, the students should be given
realisticskills,analytical critical ,andcreativethinkin
g(Wahyudi,2016;Anwar,2018).Withthedevelopme
ntofscienceandtechnology theinnovationinthepeda
gogyinbasic,mediateto
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tertiary and the children with special needs
alsoshouldbedeveloped(Arnidha&Hidayatulloh,20
19).

AccordingtoKeilin(Arnidha &Hidayatulloh,2019),
special education aims to focus on creatingthe
standard  curriculum  for  children  with
specialneeds. Thedeafchildrenaretheywhohadadefi
ciencyintheirhearingsensorycausedbymissedofsom
eoralloftheinstrumentsofhearing  sensory. They
were  difficult to  understandlanguage or
communication. In learning,
studentswithhearingimpairmenthardtodevelopedth
emselves which affected their ability to
receivewhentheteacherdeliveredthelesson.
Students with hearing impairment have the
intelligence yhat are potentially as good as
ordinary students, but with development affected
functionally by their language ability or
communication, the limitation in information, and
the language abstraction.

The upgrading of achievement the students
withlimited hearing sensory relates to the
approach ofthe lesson in challenging problems of
mathematic.The lesson focuses on the skill to
think advancedand problem solving (Shelton &
Parlin, 2016). In(Sondakh, 2018), Polyawrites
about the
methodofsolvingthemathematicsproblem . Thisappr
oachiscalledcomputationalthinking(Sondakh,
2018). Computational Thinking (CT)
istheprocessofthinkinginvolvedinproblemformulat
ion and problemsolving (Khasyyatillah& Osman,
2019). CT changes the problem to
bethecomputationalsolution itisanalgorithmwhich
avowed as the critical skills, especially
formediateschool (Sondakh, 2018).

Lesson material is one of many ways to
developthe skill of the students. It is part of many
sourcesin the learning activity. It contains the
informationboth of printing or electronic that is
used by thestudents for learning (Cahyadi, 2019).
In

addition learningbyusingmoduleshelpsstudentsinid
entifying and interpreting the information. In
themodule themathematicscontentnotonlyexplains
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thestepsorusingformulationinsolving
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the problem but also to giving an understanding
oftheconceptofintegrationandcriticalthinkingskill(
Firdaus et al., 2015).
Fromtheinterviewandtheobservation theresearche
rsgetthedataaboutthemathematicslessoninSpecial J
uniorHighSchoolofDjojonegoro ~ Temanggung.
Generally, the teachershad been used instruments
of learning, they arebooks and student's tasks but
have not
developedthecriticalthinkingskillofthestudentsyet.
According to Kluwin dan Moores (Govindan
&Ramaa, 2014), difficulties in mathematics are
dueto the lack of emphasis on mathematics
educationfor students with hearing impairment
and
reducedopportunitiesforincidentallearning Anoth
erfactor according to Pagliaro (Kelly &
Pagillaro,2014)theteacherwhoteachesstudentswit
hhearingimpairmentisnotquiteenoughtopreparing
the  mathematic  materials and  limited
inknowledgeorusing the language.

Based on the explanation above, the
researchersanalyzing designing anddevelopingthe
e-
moduledesignthatiscombinedwithComputational
Thinkinglearning in developing the skill of
critical thinking in students with hearing
impairment.

Methodology
Thisresearchiscategorizedintokindofqualitativede
scriptive Thisresearchdidinthespecialjuniorhighsc
hoolofDjojonegoro, Temanggung . Thesubjectscore
VII-
gradestudentsofspecialjuniorhighschoolofDjojone
goro,Temanggung.Theinstrumentforcollectingthe
dataisthevalidationoftheguidelinesofthemathemati
csmodule Theinstrumentstovalidatingappropriate
dtothecurriculum. The  questionnaire  was
answered with qualitative suggestions and rating
from experts in the field.
Thissuggestionisusedtorevisingtheproduct(Suhen
dri&Suparman,2019).The validation level of the
learning products are indicated by scores from
validators through the design validation sheet of

the e-module. The validators
4615
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includemediaexpertsandmaterialexperts.Thescores
providedforvalidatingtheproductare

shown in Table 1.

Tablel.ValidatingtheProduct

Criteria

Score

Excellent
VeryGood
Good
Fair
Poor

5

il = BV R

The analysis of data obtained employed reducing,
serving, and concluding techniques.
ResultsandDiscussions

Based on the observation of the curriculum,
researchersfindthattheschoolhasusedthecurriculum
thatappropriatesthefundamentalcompetence, basic
competence, and indicatorsin the curriculum of
2013 (K-13). Every lessonthat has been taught is
proper to the
ofaccomplishmentofcompetence. Theimplementati

indicator

onoflearning ateachergivesmaterials or lesson
which is under the grade. Forexample, the teacher
gives the 1V-grade materialstostudents of Junior
High School.

Teachers were actively asked by students with
hearing impairment when they were provided with
tasks as found in the observation. The teacher
gives good to respond tothe passive students when
teaching. Based on
theinterviewwithIbuDwiFebriWahyuastheteacher
the research site,

It was
foundthatthestudentswithhearingimpairmentwerediff
iculttounderstandthemathematic lesson but they
actively asked
whentheyfacedadifficultproblem.Inaddition shesaid
that the obstacles in learning mathematics
aregivingunderstandingtothestudentsaboutthemateria
Isand limited media.
Inthissection theresearcherisdesigningthee-
modulbaseoncomputationalthinkingtodevelopthecr
iticalthinkingskilloftheVII-gradestudents of
Special Junior High School
(SMPLB)Thecoverofthise-
moduleconsistsofalLogoofUAD theTitleofthemodu
le titleofthelesson,targetoftheuser theauthor,andthe
institution.Thecoverisimportantforitshowstheconte
nts.Thecover is shown in figurel.

www .psychologyandeducation.net
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Figurel.MathematicsModulebased ontheComputationalThinkinglearning
The conceptual mapping of this e-module learningintheclass. Theconceptualmappingisshown
containsthetopicswhichhadtolearn. Theconceptual in figure 2.
mappinghelpstheteachertoimproveeffective
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Figure2.Conceptual Mapping

Themainlessonofthise- ofcompetence. Themainlessonisshowninfigure 3.
modulecontainsbasiccompetenceandindicatorsofth
eaccomplishment
POKOK BAHASAN
gim  amtar madut  sebugsi
ar yang & cleh
T S e
2 Momwelan museh g becian  dangn
bertalak belakang
3. Memyelesaikan masalah yang berkaitan dengan pasangan
sudut-sudut bertalak belakang dan berpotogan dengan
4 el salah yang berkaitsn dengan sudut-
il i W - et £ S g
Figure3.MainLesson
Thispagecontains thesummarizingof the lineand willbetaught. Thepageofthelessonisshowninfigured4.

angle. The summary of the lesson
hopefullycouldhelpthestudentstoimaginethelessont
hat
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Figure4.SummarizingtheLesson
The Exercises in this computational thinking e- triggercriticalthinkingskillsinmathematicsaboutthe
modulecontainssomeproblemsthatshouldbe sorted lineandangle Anexampleoftheexerciseis shown in
out by the students.Thisexerciseaimsto figure5.

Berdasarkan hasil pengamatan kalian, mungkin

kalian bertanya dua hal berikui:

1. Bagaimana cara  mengetahui  perbedaan
kechubukan dua garis yang saling herimpitan
dengan dua garis yang saling sciajar?

2. Seberapa banyak garis sejajar dan berpotongan
yang ditemukan?

Jika kita misalkan scliap.
Jarum  fersebut  sebogan

Zaris,

Hubungan antara  ketiga

aris itu disebut berimpit.

Pemahaman berimpit

dalwon hal  im adalah

lerdapal sualu garis yang

menjach tempat

terletaknyagans vang lain.

Ada berapa kali terbentuk

sudat  siku-stku  antara

Jarum menit  dan jarum
Jam?

FigureS Exercises
Thequizpageinthise- increasingtheinsightaboutthelineandangle Thepage
modulecontainstheexercisesthatdevelopingandshar of thequiz is shown in figure6.

peningthecriticalthinkingskillofthestudentsand

4618
www.psychologyandeducation.net




PSYCHOLOGYANDEDUCATION(2021)58(1):4613-4621

ISSN:00333077

 Quiz
- L
>

Lokislsh sudut ARE yasg mesupalon sudut bscip
demgan menggunakan jngka dan penggarist (hukidah

setiaplamgalingal

18 (it Cidine E = ek & Sud

Figure6.PageofQuiz

The e-module design was intended for
computation thinking level by Malik (Malik
&Wara, 2018). The levels are 1) Formulating
Problem, 2) Ordering and analyzing the data in a
logical way, 3) Presentation of the data with
abstraction, 4) Optimalization of solution with an
algorithm in several steps
.5)Identitying analyzing andimplementinganeffect
ivepossiblesolution.6)Generalizingandtransferring
problemsolving Computationthinkingtechniquesin
(Gare-

Penalvo,2016;Wing 2017)arel)Simplification

2) introduction of the system 3) Generalization
4)Designingthe algorithm.

The design of the e-module was inspected in the
process of validating media and materials. To
validate materials, assessment is used for
determining thevalidity of the e-module design.
Approved e-module from the assessor will
undergo validation process by the wvalidator,
lecturer, and media expert. Thevalidationofthee-
moduleuses assessment instruments. It formed in
questions and questionnaires. After that, if the
instrument isvalid, the instrument can be used by
experts ofmaterials and media to assessing
products to bedeveloped. Some suggestions from

the experts aresummarizing in
table 2.

Table2.TheSuggestions fromtheExpert

SuggestionsandComments

Following

Theconceptual map in less detail
Addingthelogogram of K-13
Addingthe lesson

Theconceptualmap hasbeenfixed withmoredetails
HasbeenaddedthelogogramofK- 13
Hasbeen added

The suggestions from the expert becomes
referencesfortheresearchertorevisetheproduct.
Further, the lesson propriety is passed by two of
the experts. Theresultofthescorefromthe

questionnaireaboutthepropernessoftheinstructional
design media by the expert is shownintable 3

Table3. TheResult oftheQuestionnaireof theProperness Lesson

Assessor

Position

Criteriaforthe
QualitativeData

www .psychologyandeducation.net
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AnangArgaP.

Math.Teacher

Excellent

www.psychologyandeducation.net
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VeniAnggreani

Math.Teacher

Excellent

www.psychologyandeducation.net
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Based on table 3, the researcher concluded that thee-module design is categorized to be an excellente-
moduledesign.Asin(Isnaepi&Suparman,2019;Suprotun& Suparman,2019) thenextresearch would be extended
on the developmentimplementation and evaluation. In this phase, theproductwasdevelopedtofulfillthe
practice criteria and effectivewhen used.

Conclusion

Thisresearchdesignedmathematicse-modulebased on the computational thinking method.
Intheanalyzing theresearcherexplainingthecurriculum, learning instrument, and analyzing the traits
ofthestudentswithhearingimpairment. From the observation, the school hasused the curriculum of 2013 or
called K-13. Researchersfindthatthestudentswithhearingimpairmentweregiventhematerialsundertheir own
supposed grade because theycannotunderstandimmediately. Thecharacteristicofthestudentswith hearing
impairment, they were actively provided with questions when the teacher give them tasks. On the otherside,
if the students are not active, the teacher willhelp to guide them with a good response. In thedesigning, the
researchers designed the cover, theconceptualmapping.thematerials of the lesson.exercise, and quiz. The
activity of students thattriggering the critical thinking skill of the students was found in theexercisepart.

LimitationsandFutureStudies

In this research, the researchers described on theanalysisanddesignofthee-
moduleforthestudentswithhearingimpairment.Thefutureresearchcanbeextendedonthedevelopment.implementa
tionand evaluation.
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