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ABSTRACT
The application of the learning from the home system (BDR) and the implementation of social distancing reguire
teachers to develop mathematics learning resources by utilizing an environment close to students” dailv lives However,
rare still many teachers who have diffl rolry developing leaming eosoirees thar are suirahle froe smidenrs toapply
This study aimed to design a good, practical, and effiviznt ethoomathematical-based learning device by utilizing Pavon
(kitchen) as a learning resource, Learning tools are desipned by modifying the Borg and Gall development procedures,
namely exploration, planning, development, inftlal revision, limired refal, Ainal revision, and disseminarion. The lraming
meysuslupr:i are then validated by medin, material, and cultural expects, which are then tested on three teachers and
1 students. Data collection instrumeln the torm of exploration sheets and questionnaires The analysis technigue
was carried out through quantitative and qualitative descriptive analvsis. The sty esults are that the design of the
learning devier developed mecrs the valid ceirrria as indlcared hy the pereenrage saessments hy marerial experrs,
media experts, practiticners, an@tural experts in Kulon Propgoe Regency, which reaches almeost 1009, Practicality
criteria based on assessments by teachers and students included in the excellent Egary and effective criteria based
on the eriteria refrrenee assessment, more than 75% of stdenrs gerscores ahove the minimom completeness evirerd a
(KEM). The results of the development of ethnomathematical-based learmning tools meet the criteria of being valid,
practical, and effective for use in learning mathematics for elementary school students.

1. INTRODUCTION

The Covid-19 pandemic has affected education systems worldwide, leading to the complete cl@Be
of schools, instdudens, and colleges (Dong et al, 2020; Sari etal,, 2020; Shirish etal, 2021). As of mif@pril
2020, some 1.723 hillinn students had heen affected by school closures in response to the pandemic. Schiool
closures not only impect students, teachers, and families but have far-reaching economic and social
conseguences [4Alsoud & Harasis, 2021; Musta‘a & Zahoor, 2020]. Schaool elosures in response to COVID-19
have changed the form of face-to-face 1rning activities, shifting to digital forms of learning and the internet
(Cheietal, 2021; Mzatuk ecel, 2021). Inresponse te schoo! closures, the Ministry of Education and Culture
recommends the nse of anee learning programs 2 open crlucational applications and platforms that
schofand teachers can use to optimize student learning processes (Aji, 2020; Mustakim, 2020). In this
caze, the Ministry of Education and Culture of the Republic of Indonesia haz partnered with various parties
to provide digital learning platforms, which number more than ten digital platforms, to support the distance
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learning process. The next preblem is the learning process of students with economic limimations, so they
have not been able to provide cdigital learning support facilities (Aj:, 2020; Masturz & Santaria, 2020; Sadikin
& [lamidah, 2020]. Previous research revealed that one of the difficulties students face during the
application of online learning was the emergence of educational equity gaps due to econcinic factors
(Murlthelis, 2021; Winchiyana, 2020], The difficultics encountercd are inthe form of learning disorders due
m limited ecenomic eapacity, namely, not all students have smarmphones and the ahsenee of special funds
for online learning (Alcharmdani et zl., 2020]. In adcition to economic problems, another problem is the
unavail 2ty ofa stable internet network (4ini etal, 2020; lamic et 2, 2020).

The results of interviews and researchers’ sharing with several@hoel mathematics teachers in the
Teman Kulon Progn area by telephone phtained information that during the Covid-19 prndemic, the student
lrarning process was carried out threugh the Whatsapp Group (WAG) platform and virtual gatherings
through & digital classroom pladform. T same thing was found in research that states that teachers’ online
pladform models in leamning include WhatsApps (WA), Google Forms, Google Classroom, Google Drive,
Youtube, WA groups, Tuweb, and scme even have face-to-face meetings with the Zoom application twice &
woeels Meoting (Anugrahana, 2020; Guswara, 20207, Fven thaugh not all students have sufficiont coonemine
ability and live in affordahle areas by stable internet, they can provide learning facilities with digital
pladforms. Therefore, teachers need te develop learning materials that can bridge students' differences in
providing learning facilities. Through further interviews, data was obtained that in the learning activities,
students were provided with worksheets that could be used for one semester and could be purchased in
eneral. The worlosheets that students have used have not been ahle to bridge the implementation of sneial
distancing-based mathematics learning with the appreach ma the characteristics of the sudenrs’ closest
environment Teacher creativity is needed in providing mathematics learning tools that can overceme these
problems,

Udlizing students' immediate envircnment as & learning resource will indirecty integrate students'
enviremmental culture inte learning (Bernardus et al, 2013; Kohmanurmetza & Dewi, 2019; Windian! et al,,
2017). This integration can be rezlized in the form of echnomathematics-based mathematics learning toels
(Harizstud, 201%; Utamiet al, 2018]. Ethnomathematics-based learning vses local culture as the primary
learning resource [Dito & Frecy, 2020; Nur et al, 2021). The precess of learning mathematics cannot be
separated from the characteristics of students’ interaction with their social environment (Bile & Fredy,
A020; Muret al, 2021, One of the neighborhoods thatare close and very accessible to students (s Pawon.
Pawnn isa term in Javanese for rosidents in Yopyakarta to refer tn the kitchen, Every houschald muost have
Pawon, and in their daily acdvities at home, students must involve Pawon. The use of Pawon as an
ethnomathematical-based learning resource is supported by previcus research, whick states that the
equipiment in the kitchen is a regional culture that contains cultural values and is still developing or used
by the community (suranoy, 2015EE)

Many ethnomathematical studics have been conducted, and research focuses onthe development
of media, teaching materizls, and learning tools (Chrissant, 2019, Ishartono & Mingtyas, 2021, Previous
studies that have been conducted reveal that the use of mediz teaching materizls, and learning tocls can
increase the mezningfulness of the leaming experience so that it affects motivation, interest, increased
learning cutcomes, increased probleni-selving abilities, and can improve student character (Mania & Alan:,
"(m FParoai vt al, 20271; Patria & Hesward, 2021). The differcnes between this study and previons research
{s the use of the Pawon (kitcchen] element as & learning resource and the learning steps that are arranged
according to the social distancing program. In this study, ethnomathematics-based learning tools in
elementary schools are special learning tools prepared or made as a design for mathematics learning
activities by adopting and adapdng the lecal culture arcund students as a learning resource.

Basiid om the deseription ahove, the development of thematics-hased learning toels during the
covid pandemic is essendal to accommodsate the learning process that reaches all students who have
different levels of financial ability, accommodate students whose homes are not accessible to the internet,
create a meaningful learning process, and conbribute w preserving the original culture of Kulon Froge
Regeney. Elementary scheol teachers currently use LKS as a learning taol, but the TKS used are still very
general, donet refer tn sncial distzneing activities, and have not focused on the characteristies of the student
envircnment It encourages researchers to design learning tools thatare velid and suimable/for the Cowvid-
19 pancemic situation but de not provide much economic burden for smdents and their families. In
developing the device, researchers will explore using an ethnomathematical approach by utlizing the
cnvironment arnund students, namely Pavwen ar the kicchen in students’ homes in Kulon Proge Yogyakarta.

METHOT
Thit develnpment madel used in this research is the design proposed by Borg and Gall, which has
been modified and adapted to the research cbjectives. In the Borg & Call research stage, they can take the
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steps accerding to their individual needs, conditions, and costs, but it is advisable to discuss gathering
informaden, developing according to principles, evaluating zand testing procucts, The development
provwediure in this sty is divided inte seven development procedures, namely vn".ﬂn'"l, planning,
development, inital revision, limited trial, final revision, and dissemination. (Aka, 2019). The population
in this study were all public elementary schools in Kulon Proge Regency, as many as 277 elementary
schnnls, The sample in this study was mken hy stratificd sampling with sampling based on the sub-district
area, which was then carried out by random sampling so that as many as 12 elementary schools were
obtained as samples. The data analysis techniques in this study were divided into four, namely preliminary
stdies, product develepment processes, product practicality tests, and product el'feuﬁness tests,
Preliminary study data were analyzed descriptively. The data ebtained from this study are in the form of
fquantitativie and qualitative data. Data collection technigues osed are ohservation, decomenttion,
questionnzires, and tests. Observadons and documentation were carried out at the exploration stage to
obtain information about sources of ethnomathematical literacy in Pawon, housewives of the Kulon Frogo
Regency, Yogyakarta, The data obtained at this stage is qualitative. While the guestionnaire was not 2§
used during cxploration, it was alse uscd at the validation stage and small group testing o determine the
practicality of the product being developed. The test is nsed mo determine the Tevel of effectivieness of the
procuct. The data obrained from the gquestionnaire and test instruments are quantitative.

The grids included in the mediz expert validation instrument include 2spects of paper size on the
medule, module skin design, and module content design. The grid on the material validaden instrument
includes aspects of eonfermity wich KD, compatibility with teaching materizls, the truth efthe substanee of
lrarning matierials, usefulness, linlage of materizl with Pawwon, motivation, comformity with lanpuape rules,
znd ease of understanding sentdifdks. The grid en the Instrument validation of syllabus and lessen plans
includes identity, core, essential competencies, subject matter, learning implement adon, assessment, time
allecadeon, and learning resources. In the practicality test instrument, the teacher grid includes aspects of
comtent clarity, the attractivencss of appearanee, ease of nse, ease of anpuage o understand, clarity of
information, conformity with K 13, the correctness of marerial content, usefulness for learning, and
economic value. The grids used in the student practicalicy test insrument include {nterest in devices,
presentation of ethnomathematical aspects, interest in devices, clarity in writing, ease of understanding,
presentation of devices, and device design. In the instrument of conformity to the culture of Kulen Frogo
district, the grid vsed inclutdes aspects of cthnomathematical-hased develepment elements, the suitability
of ethnomarhematical objecrs used, the truth of ethnomarhematical abjects, ease of use of
ethnomathematical learning teols. The dam cbtalned from mearerizl experss, media, practitioners, znd
cultural experts of Kulen Progo Regency were then processed into two categories, namely valid (score 1)
and invalid [score U). The steps used te determine the criteria for the validity of the device are (1) the cata
in the form of scores obtained from experts throuph the validation sheet are summed; (2] the total score
obtained by each learning device is sald to be valid if the minimum validity is in geod criteria. Data on the
practicality of the device wasthen collected based on the product being developed. The znalysis s continued
by determining the final averapge of the data cbtained and determining preduct categories according to
practicality criteria kach learning device is practical if the teacher’s assessment is at least in geod criteria
and at least 73% of students pive LKPD assessiments in the excellent category.

The: followsing data amalysis is the implementation r'.hﬂr:;lr'ﬁm‘r'i.'; assessment s phained throngh
observaton ofthe implementation of learning. The chservation is {n the teacher's ability to manzage learning
and stucdent actvities during the learning process. The assessment sheet used is an observation sheet
consisting of 22 statement items. The cbserver's answer choices will be converted to 1 {one) for the answer
choice of "yes" and 0 (zero) for the answer "no,” then converted inte gualitative data based on the reference
in Tahli: 1. The implementation of [earning can bre practical if coch meeting is at [east in the exeellent criteria
or the percentage of learning implementation exceeds 30% or at least is in the excellent category. In this
study, the determination of the effectiveness of the learning device is based on the criteria reference
assessiment. In this study, the learning device is effectve ifat least 75% ol students get a minimum score in
the excellent category (B), reaching the Minimum Completeness Criteria (BKM), which is 75, In this study,
thir reliahility ealeulatinn used was the Cronbach’s Alpha procedure.

2. RESULT AND DISCIISSION

Result

Ethnomathematical exploration activities woere carries out through direet observation and
distributing survey guestionnaires to find out ethnemathematical scurces in kitchen utensils in Pawon,
househclds in Kulen Progo Regency. In this expleraticn stage, the researchers distributed 30 surveyors and
distributed survey guestionnaires to the field or Pawon househelds in the Kulon Proge Hegency community.
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Each survevor (s tasked with mking survey samples from 5 household kitchens (n the Kulon Proge Regency
and five samples from the household kitchens of elementary school students in the Kulen Progo Regency.
At the planning stage, the researcher conducted a2 Focus Group Discussion (FGD) with the research team to
collaborate on the findings of ethnomathematical objects with the learning and learning process in
clemenzry schools, The planning stage includes general and specific planning, General planning includes
studies and adjustments to ethaomathematics in Pawon househaolds in Kolen Prepo Regeney, the nature of
mathematics in elementary schools, characteristics of elementary scheol swdents, various learning
metheds that can be applied in elementary scheols, assessment methods for elementary schocl students,
learning resources that can be used in elementary schools. Helevant, as well as studies cn the steps of
developing learning tonls, The unique preparatdaon includes corriculum anazlysis (K-13] in elementary
schonls, which includes an analysis of content standards, core competencies, competency standands,
ezzential competencies, learning cbjectives, mapping, essessment indicators, teacher books, and student
bocks. The final result of the planning stage is the initial design of an ethnomathematics-based learning
device with the learning resources used coming from the Fawen community of Kulon Fropo Regency. The
initial design of the syllabus is 3 (three] products, the initial designafthe RPPis 10 [ten) products, the initial
design of the TEPD is 3 [three] praducts, and the initial desipn of evaluation guestons is 3 (three) prodocts.

The development phase begins with the validation of material experts, media, practitioners, and
cultural experts of Kulon Progo Regency against the initial design produced. The syllabus, lesson plans, and
evaluation gquestons were validated by giving the initial product design script and validation instruments
m expert ndgment, namely one materizl expert, three practitioners, and one culoural pxpertin Kulon Proge
Regency. Validadon of the TKPD i3 done hy giving the initial preduct design seript and validation
instruments to expert judgment, namely one marerial expert, cne mediz expert, three practideners, and one
cultural expert in Kulon Progo Regency. After all the validation data has been collected, a revision is made
to the learning device product based cn the assessments and suggestions of expert judgment.

The assessment results, suggestions, and input from expert judgment (1 material expert, cne mediza
expert, three practtioners, and one cultural expert from Kulon Progo Regency) were used to eveluzte and
improve the products developed. As for suggesdons and input from expert judgment regarding improving
the syllabus, namely improving the fermat, the appointnent of ethnomathematical steps in more detall, and
allecatng a balanced time. |n the revised KPP, the need for additional apperceptions abeut activides in
Pawon (kitchen) and an ethnomathematical orientation in core and essental competencies., ln the LEFD
device, the revisions carried ot were reducing images, improving the coneept of geomotric shapes
according to the nature of geometric shzpes, and adjusting writing according to good znd correct
Indonesian according to CYD (Enhanced Spelling). The evaluaton tocl was revised by adding contextual
photos. Based on the sunmary of suggestions and input from expert judgient, the product developed was
revised se that the product revision results were obtained according to the suggestions and inputs obtained.
Baserd on the expers judgment assessment, the Pawon mather’s ethnomatics-hased learning deviee for
grade 4 is in excellent znd valid criteria with a syllabus validity value of 4.34, RPP with 2 validity value of
4,78, LEPD with a validity value of 57.63, and evaluation questions with the validity value is 50,00, The
assessment of the validity of the Fawon mother ethniomatics-based learning device for grade 5 is in very
good and valid criteriz with a syllabus validity value of 4.43, lesson plans with a validity value of 471, LKPD
with a walidity value oF 3737, and evaluation questinns with o validity valoe 3125 The assessment of the
validity of the Pawor mother's ethnemearics-based learning device for grade 6 is in very geod and valid
criveria with a syllabus validity value of 4.59, lesson plans with a validity value of 4.80, LPD with a validity
value of 56,61, and evaluation questions with a validity value 20.00.

The implementation of product trials is carried out through limited trials and breader trials, &
limited trial was eonducted to determine the practicality and effectivencss of the praduct. Tnoits
{mplementartion, this wial (nvelved 18 students in grades 4,5, and & from 2 elementary schocls in the Kulon
Progo district and 6 parmer teachers as assessors of the device's practicaliy. The wial students conducted
a practical assessment of the LKPD while the teacher assessed the syllabus, lesson plans, LEFD, and
cvaluation questions instroments. A more comprehensive trial owas condocted  to determine the
cffeetiveness of the product. This trial invelved 34 smidents and 18 teachers (9 teachers toaching and 9
reachers as observers) from 3 elementary scheols in Kulon Progo Regency. Assessment of the produet's
effectiveness is obtained by filling cut the implementation of learning instruments by observers and
teachers, assessing the readability of LKPD, and assessing student learning outcomes from evaluation tests
filled nut by students. The practicalicy of learning devices operationally in the field is known after thie
devices are implementrd in the leamming process. Practice] information was obtained from learning
observaton activities, teacher assessments, and student assessments of LKPD. The resultsofthe practicality
assessment by teachers and students on the syllabus, lesson plans, LKPD, and evalition questions for
grades 4, 5, and & are in the practical categery. The effectiveness of learning devices can be seen from the
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data analysis ofstudent learning outcomes using the developed product. I'he test results of the effectiveness
of learning devices for grades 4, 5, and 6 obtzined an average percentage of completeness, respectively,
whirh 15 90LB2% for grade 4 students and 86.67% For grade 5 B2.5% for grade 6 students. Reeanse the
completeness of student learning cutcomes in each class has excesded 75%, it can be concluded thar the
device has met the effective criteria. Based on the reliability anzlysis conducred on the knowled @&Ind skills
test instrument using Crenbach's Alpha, the instorument reliability value was 0,81, which was included in
the high category, which means that the test instrument can be trusted as a measurement toe! on learning
onuteomes. Ohtaining data from mitedd trials (practical and product effectiveness) is then nsed te improve
learning device products. The results of the final revision are the syllabus, lesson plans, LKTD, and
evaluation questions that are valid, practical, and effective.

Dicussion

The learning device products produced in this study have met the valid, practcal, and effecti{f)
criceria for elementary scheool mathematics learning, especially in the current COVID-19 pandemic. It iz
based on the assessment of materizl experts, Eillia experts, cultural experts, practicality tests, and tests of
the device's effectiveness on students. From these results, it can be understood and interpreted that the
development of ethno@hthematical-based learning by utilizing Pawon as a student learning resource can
support the student’s mathemadces learning process during the COVID-19 pandemic. The application of
steps to ohtzin meaningful learning for students has been compiled and included in the learning steps
througfthn omathematics-based learning teols in Pawon Ibu so that the resulting devices are effectively
applied in learning. The leaming process at home will be optimal if the teacher provides a more[Eilkllenging
and exciting learning experience, for example, observing, experimenting, and analyzing (Dong ebal, 2020,
Shirish ctal, 2021; Wahyono et al, 2020). The LEFD in the device was developed with the guided discovery
methoed designed for learning steps that involve concrete ehjects familiar te students® daily lives (Marshie
& Remawulan, 20207 [t becomes exciting and challenging when students are azked to make observations,
experiments on concr ebjects, LKPD combined with guided discovery can encourage students to think
independently to find general principles based on matls or data provided by the teacher and practice
understanding skills using systematic steps (Arpgriani et al, 2020; Adyvah et al, 2020; Yuliani ot al, 2013].
From the description zbewve, learning which is usually done throngh giving assipnments through the WA
and LKS platforms, through this learning teol has been changed to contexmizl learning that (s sclentific. By
research that has been done, the use of mnedia with concrete objects that exist in students' daily lives will
make mathematcs learning meaningful, help students understand the material, and improve learning
outeomes [Crismenn, 20070 Setyowath & Masockan, 20006)0 Many studies on ethnomathematies and the
development of ethnomathematical ranls have beon earvied our (Cimer, 2004; Mania & Alam, 2021, Verrer
et 2, 2019). The learning device developed (n this study refers to the guided discevery method while still
applyving the rules of the social distancing pregram, From Pawon (kitchen], many mathematcal cbhjects,
B pecially ceomewic cbjects, can be used as sources for ethnomathematical learning by students,
Ethnnmathematics ahjects are all celtural chjects that contain mathematical eoneeprs in o particular
saclety: ethnomathematics for studentsaims to facilitate mathematical understanding ntegrated into local
wisdom [Putrz & Mzhmudah, 2021). The vse of concrete chjects in the kitcher can not only make
mathematical activities meaningful but also asa means to introduce students te their own local culture, This
statement is supportec by several previous stucies cn ethnomathematics te recognize and preserve local
culture h, 201 6; Nur et al, 2020; Rito & Frody, 2020; Praohmana & DWmbrosin 2020).

The validity, practicality, and effecdveness of the learning teols developed in thiz study are
supported by the characterizstics of the development of goed learning tools and have been adapted to the
nature of mathematics in elementary schools, the characteristics of elementary school students, various
learning metheds that can be applied in elementary schocls, , assessment methods for elementary school
stuidents, relevant learming resources, studies on the steps for developing learning tools and through the
curriculum analysis process (K-13) in elementary scheols, which includes an analysis of content standards,
core competencies, competency standards, essential competencies, learning objectives, meapping,
indicators, assessments, teacher books, and student books. Obtaining the walidity, practicality, and
effectiveness of these learning tools isBE) previcus research on matters that need to be considered in the
preparaten of learning teols (k. Akib et al, 2020; Choirudin etal, 2020, Gunawan, 2017). The resulting
learning devices can make students more interested in learning because the learning steps on the device
are arranged starting from the real world of the dailflworld of students. Through Pawon learning resources
indirectly, students zlso learn about their culture. It is essentizl to ifE}l cultural values early on in each
individual, The poal is that students can later become a generation of character and maintain and preserve
culture as the foundation of the pation's character [Chrizsant, 2019; Khurivah et al., 2017, Apart from
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being an alternatdve form of cultural cultivation, ethnomathematics is also a bridge between mathematics
and culture that can provide students with a more meaningful learning experience ([layuhantika, 2019).

From the description above, the ethnomathematics-based learn{@ device utilizing the pawon
(kitchen) as a leamning respurce is an effective tool for elementary school smdents, especially during the
current Covid-19 pandemic. Pawon thatis presented or appointed asalearning resource is a disdnguishing
clement henween this study and other research. Conerete objects as student learning resources aree
available near students, without students having to try to get them by buying or making direct contact with
pecple or the surrovnding envirenment It is by implementing the learning from home program znd
obedience to comply with social distancing. This learning @Eice product can be applied by teachers in
clementary schoals as an additional referenee for teaching during the Covid-19 pandemic, 2dding to the
insight of teachers in developing teaching marerials that can aceommaedate students” economic mitations
{n presenting online learning toals.

3. CONCLUSION

The: resulting learning tonls can prosent mezningful, practical, and effective learning processes and
experiences for students to be applied to elementary school students. In addition, ethrnomathermatical-based
learning twols can accommodate students' limitations in providing online learning facilities, and the steps
used inlearning have referred te social distancing protocel regulations,
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