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Students’ ability to comprehend how concepts from science, technology, engineering, art, and mathematics can be used in the cultural settini
in which they live can be improved through the study of Ethno-STEAM. Students that possess critical thinking abilities can solve complex
issues, broaden their viewpoints, and make better decisions. This study’s objective is to investigate the profile of critical thinking abilities
among children who are learning science utilizing an Ethno-STEAM approach. The qualitative case study research approach was used ir
this study. 46 students were selected in the research sample using a non-probability purposive sampling technique. An open description tes
of critical thinking abilities was used as a test technique in this study, along with non-tests such as in-depth interviews and non-participatory
observation. Data preparation, indexing, category and theme formatting, thematic analysis, and reporting are all aspects of data analysis. Th
study’s findings suggest that students have good problem-solving abilities. Student communication abilities are also quite strong, as seen b
their capacity to convey knowledge despite heavily relying on literature. Students’ generalization skills have not yet been put to the test by
generalizations that are narrowly focused on one scientific field. Reflection is now possible, although there are still a number of unidentified
problems. Students have outstanding execution abilities when it comes to using their knowledge to solve challenges. The ability to blend
information from other fields to recognize more intricate interrelationships when handling a case also contributes to student self-regulation.
The results of this study provide important findings that students have demonstrated a profile of critical thinking skills that is extremely
adequate through the application of the Ethno-STEAM science learning. So that they may continue to adapt to the times and preserve the
culture around them, this can assist students in developing their skills in tying science, technology, and engineering to culture.
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1. Introduction Several experts have presented indicators of critical think-
ing skills, including the ability to: (1) identify and clarify
In the era of Society 5.0, 21st-century skills have been inProblems; (2) collect and evaluate information; (3) identify
creasingly relevant and essential in preparing individuals t&SSumptions and implications of an argument; (4) develop
face with technological changes and social complexities [1]SrONg arguments based on relevant evidence; (5) think log-
Developing these skills will help individuals adapt, innovate, ically and rationally; and (6) identify and overcome biases
collaborate, and actively participate in a digitally connected®d Perceptions that may influence its cogpnition [8,9]. Other
and technologically-based society [2]. Critical thinking skills 8XPerts have included indicators such as the ability to: (1)
are key factors in the era of Society 5.0, where abundant indentify and classify various types of arguments; (2) iden-
formation and data are available [3] 2022). Analyzing infor-{ify the assumptions underlying the argument; (3) evaluate
mation, evaluating valid resources, and making informed dethe validity and strength of supporting evidence; (4) identify
cisions are essential in addressing the complexities and chatnd address logical errors or biases in thinking; and (5) de-

lenges of a technology-driven society [4]. velop strong and logically supported arguments [10,11]. In
this research, the indicators of critical thinking skills encom-

i Crg!calt_thlrklndg Sit(.'”S are the ?b'“ty to analtyze |m|‘<orma- pass analyzing problems, communicating, generalizing, re-
ion objectively, identify persuasive arguments, make Com'ﬂecting, implementing, and self-regulation,

petent decisions, and deal with complex problems [5]. In the
information-rich era, these skills are crucial for individuals Critical thinking skills are crucial in various contexts, in-

to properly select, evaluate, and effectively use informatiorcluding education, employment, and daily life [12,13]. Pos-
[6]. Critical thinking involves actively analyzing, evaluat- sessing these skills enables individuals to make better de-
ing, and problem-solving in a rational, logical, and reflectivecisions, face complex challenges, and develop broader and
manner. It requires deep thinking, critical examination of in-more objective perspectives [14]. Critical thinking skills can
formation, and the development of arguments or judgmentbe enhanced through interactive, collaborative, and participa-
based on strong evidence and also reasoning [7]. tory learning environments [15]. Learners can actively par-
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ticipate, engage in discussions with peers, and collaborate askills in the university environment. Therefore, this research
completing assignments or projects [16]. This supportive enaims to analyze the profile of critical thinking skills by apply-
vironments allow learners to practice their critical thinking ing the Ethno-STEAM science learning model to students.
through dialogue, critical thinking toward others’ perspec-
tives, and developing well-founded arguments based on ev;
idence and strong logic [17]. 2. Method

Creating an innovative, interactive, collaborative, andryg qyajitative method was used in this study. Qualitative
participatory learning environment through a multidisci- case study research is an in-depth and detailed approach
plinary approach is the essence of implementing the STEAN, studying a specific case or phenomenon [45]. This re-
learning model. STEAM learning is an interdisciplinary gearch ‘aims to deeply understand a case’s context, charac-
learning approach that holistically integrates Science, TeChgigtics, processes, and significance within a broader social,

nology, Engineering, Arts, and Mathematics [18]. The aimg,r,ra| or organizational context [35]. In qualitative case

Is to integrate the understanding and application of concepig,qy research, the researcher collected rich and in-depth data
and skills from various d|SC|pI|n§s in ,ord,er to SO'Y? com- through various techniques such as tests, observations, inter-
plex problems and to promote critical thinking, creativity, andviews, and document analysis. The main objective is to gain
collaboration [19]. Basically, the STEAM learning model 5 ¢omprehensive and complex understanding of students

seeks to break down barriers between disciplines and progitical thinking skills through the Ethno-STEAM learning
mote a holistic approach to learning [20]. This approach eNmodel.

ablis Iearr)grsltohqi\{elop the Sk'”i required in the real world, ¢ jimitations of this study lie in the generalizability as-
such as critical thinking, teamwork, communication, Creat'V'pect. It was conducted within a university context and en-

ity, and problem-solving [21’2_2]' _ vironment, meaning the results may not be directly general-
~The Ethno-STEAM learning model combines ethno-jape to other contexts and populations. Furthermore, the
sciences with the STEAM approach [23]. The relationshipigsearch sample is limited. The small number of participants
between the Ethno-STEAM and STEAM models lies in the g jngfficient variation within the student population may af-
integration of disciplines, emphasis on cultural context, degt the external validity and generalizability of the research
velopment of critical and creative thinking skills, and Cross-findings. The limited duration of the study can also be con-
cultural learning [24]. The Ethno-STEAM model enriches gjgered a limitation since it may restrict the ability to observe
the STEAM approach by introducing cultural dimensions,|ong_term changes in students’ critical thinking skills. The

values, and students’ experiences into STEAM learning, thugagjts of this study only reflect the short-term impact of the
enhancing the relevance and meaningfulness of learning ifihno-STEAM Science learning model.

specific cultural contexts [25]. The Ethno-STEAM learning
model allows learners to see the relationship between sciencgample and sampling technique
technology, and cultural aspects more integrated [25]. Learn-

ers can understand how scientific and technological conceptghe research sample consists of 46 students. The sam-
can be applied in their cultural context, and vice versa, howjing technique used in this study is non-probability pur-
culture can influence the development of science and technobosive sampling. Purposive sampling is based on the re-
ogy [26]. The Ethno-STEAM learning model also promotessearcher’s judgment in selecting the most relevant, represen-
cross-cultural learning, mutual understanding, and appreciaative, and potentially informative samples related to the re-
tion of cultural diverSity. Learners can deVElOp critical think- search Objectives [48] In this technique’ the researcher se-
ing, creativity, and teamwork while learning and bridging the|ects samples with specific characteristics or qualities neces-
understanding between science and culture [27-30]. sary to achieve the research objectives [44]. The study de-
Several studies have explored Ethno-STEAM [30-36] andined the sample criteria as follows: (1) students enrolled in
critical thinking skills [36-44]. However, this study provides the Physics Education, Madrasah Ibtidaiyah Teacher Educa-
novelty by combining two concepts are called critical think- tion, Primary School Teacher Education, or Science Educa-
ing skills and the Ethno-STEAM learning model, in the con-tion Study Programs; (2) students attended in Physics, Biol-
text of higher education in universities. This research exogy, Basic Concepts of Science, Basic Physics, Basic Biol-
plores the potential utilization of the Ethno-STEAM learning ogy, Integrated Science, Integrated Science, and/or Innova-
model to enhance students’ critical thinking skills in sciencetive Science Learning; (3) students willing to participate as
Through this approach, we seek to explain the understandingsearch subjects.
of science learning, which focuses not only on conceptual
aspects but also considers cultural contexts and creative agata collection techniques
pects in developing students’ critical thinking skills. Thus,
this study provides a new contribution to higher education byData collection in this research used both test and non-test
integrating the Ethno-STEAM approach into science teachtechniques. The test technique assesses students’ critical
ing and enhancing understanding of the potential of innovathinking skills through open-ended questions. The test in-
tive learning models to strengthen students’ critical thinkingstrument has been validated and tested for reliability. Instru-
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ment validity was examined through content validity, con-volves transcribing interviews, field notes from observations,
ducted by testing the instrument with language experts, scierganizing documents related to critical thinking skill tests,
ence education experts, and evaluation/instrument expertsr categorizing data according to the data collection methods
Whereas, reliability refers to the consistency of the test inused. The second is indexing. The researcher indexes the
strument in measuring the same variable when used repeatellected data by labeling or coding relevant data units re-
edly, a test-retest reliability test was conducted. The nonfated to the research topics. Third is category and theme for-
test technique has been used including in-depth interviewmation. The researcher begins to form categories or themes
and non-participatory observation. In-depth interview datahat emerge from similar data based on identified similarities
collection was used in qualitative research to gain a proer concepts. Fourth is thematic analysis. After forming cat-
found understanding of subjects’ experiences, perceptionggories and themes, the researcher conducts thematic analy-
views, and thoughts [25]. In this research, in-depth intersis by identifying relationships between categories or themes,
views involved direct interaction between the researcher antlighlighting common patterns, differences, or interesting as-
the respondents through semi-structured interviews. The irpects of the data. Finally, report preparation. The last step is
terviews were conducted one-on-one between the researchercompile the research report reflecting the analysis results.
and the respondents. The researcher listened carefully and

proylded rgspondents to explfeun, explore, and elaborate %8  Results and discussion

their experiences or perspectives. The researcher may also

ask follow-up questions to gain a deeper understanding. Dulpata for this research was obtained through interviews, ob-
ing the interviews, the researcher can use recording devicegrvations, and critical thinking tests in science lectures using
(with respondents’ permission) or take written notes to recorghe Ethno-STEAM model, indicating that the researcher em-
respondents’ responses and statements. These recordir’rg§yed a comprehensive approach to gather information and
will assist respondents in more detailed and accurate daighderstand students’ critical thinking abilities. By combin-
analysis. Furthermore, data in this research were also cojng interviews, observations, and critical thinking tests in sci-
lected through non-participatory observation. The data colance |ectures using the Ethno-STEAM model, the researcher
lection technique of non-participatory observation allows thezoy|d collect holistic data about the model's influence on stu-
researcher to directly observe events or behaviors without agtents’ critical thinking abilities. This approach allows the
tive involvement or influence [30]. This method helps deeplyresearcher to gain a better understanding of how the Ethno-

understand the context, interactions, and observed phenomTEAM model can stimulate and enhance students’ critical
ena. The researcher used field notes, cameras, or audio/Vidg@nking skills in science learning.

recordings to record and document observations.
Problem analysis

Data collection techniques Data were collected through a critical thinking skills test for

. . oo the indicator of problem analysis in students’ critical think-
The data analysis technique used in this research employs the~ :
. . . : L ing skills. The test was conducted with open-ended answer
interactive data analysis technique by [11] which involves a : )

. : . . %lflestlons as follows:
series of structured steps to organize, categorize, and interpr
the collected data [30]. The interactive data analysis tech-
nigue stages are as follows: First is data preparation. The

initial step is to prepare the data for analysis. This stage in- Observe the mask-making process in Fig. 1!

Question;

FIGURE 1. Mask-Making.

Rev. Mex. Fis. E22020210



4 I. KARTIKA, I. WILUJENG, RUKIYATI, AND E. DJUFRI

Analysis of Student’s answer 1: down problems into smaller components, analyze cause-and-

effect relationships, identify patterns or trends, and select ap-

Unable to compare the two images even though they showqpriate problem-solving strategies. This process helps stu-
different sitting postures. However, it does not identify which 4ants to develop strong analytical skills [8-12].
parts of the back body are affected and how it does.

Analysis of Student's answer 2: Communication skills

This person has compared both images but has not identor the indicator of communication skills in students’ critical
fied the incorrect sitting posture on the upper back and neckinking skills, data were collected through a critical think-

(although, it was mentioned that the lower and middle backng skills test. Communication skills can be assessed when
postures are good). students present projects or assignments in front of a forum.

This is consistent with the interview results of some stu-However, in this research, the test to measure the indicator
dents who stated, “I did not see any difference. In my opin-0f communication skills was conducted with open-ended an-
ion, both images are similar because the sitting positions aréwer questions as follows:
both incorrect. Posture comparison: right: tailbone + knee;
left: tailbone + knee”. Question:

On the other hand, some students said, “In my view, the
impact caused by both sitting postures may be different. The Osteoporosis is classified as a silent disease because it
cross-legged sitting position with folded legs under the bodydoes not show specific symptoms. The analysis results from
in the right image will have a unique impact. This posi- the Center for Research and Development of Nutrition Sci-
tion can provide stability and comfort for some people, espeences, Ministry of Health of the Republic of Indonesia, with
cially in certain cultures that traditionally practice this pos-a sample size of 65,727 people in 16 provinces in Indone-
ture. However, this position may not provide optimal supportsia, showed a prevalence rate of 41.7 percent for osteopenia
for the spine and can affect blood circulation if maintained for(early-stage osteoporosis) and a prevalence rate of 10.3 per-
a long time. In addition, for some people, this position maycent for osteoporosis. The prediction for the year 2050 esti-
be difficult to maintain or uncomfortable”. Figure 1a) causesmates that there will be 6.3 million hip fractures worldwide
a tremendous amount of pressure on the back muscles ay@arly, and more than half of them will occur in Asia. Based
spinal discs, and Fig. 1b) causes increased stress on the baok, the explanation provided, what can you conclude? Look
neck, arms, and legs. Sitting in a slouched position can oveifor several scientific literature about osteoporosis and create
stretch the spinal ligaments and strain the spinal discs. Basédsimple mind map about the definition, causes, symptoms,
on observation results, it was found that students could notonsequences, and ways to reduce the risk of osteoporosis!
analyze problems well, as indicated by misinterpreting the

problem. Some students could not differentiate the sitting Analysis of Student’s answer 1:
positions, and others could determine them, but they could
not examine the impact of both sitting positions. The structure of the mind map lacks “connections” be-

The implementation of the Ethno-STEAM model has im- tween related parts. For example, prevention should be con-
proved students’ problem-analysis skills, since students canected to the cause as they are directly related. It can be
develop the ability to analyze complex and actual problemdurther explored why the student chose to connect prevention
through Ethno-STEAM learning. This approach invites stu-with consequences in their communication structure.
dents to analyze problems from a multidisciplinary perspec-
tive, integrating ethnic, scientific, technological, engineering, Analysis of Student’s answer 2:
artistic, and mathematical elements. Students are taught to
identify assumptions, analyze relevant information, connect Counter-interpretation: the reading mentions “no symp-
concepts, and draw conclusions based on their understantbms”, but “symptoms” are displayed in the mind map.
ing [8-11]. Students’ abilities to critically and comprehen-
sively analyze problems can develop in this process. Ethno- Analysis of Student’s answer 3:

STEAM encourages students to identify, formulate, and solve

complex problems. In this context, the ability to analyze Inthe reading, there is no mention of an increasing or de-
problems becomes essential. Students were trained to breakeasing annual trend. However, some students added this in
down problems into smaller components, analyze cause-antheir conclusion, resulting in over-interpretation. This is con-
effect relationships, identify patterns or trends, and selecsistent with the interview results of some students who stated,
appropriate problem-solving strategies. This process help8n my opinion, mind maps or diagrams can be made freely. |
students to develop strong analytical skills [8-11]. Ethno-don't think in detail about the interconnections between each
STEAM encourages students to identify, formulate, and solvédox in my diagram”.

complex problems. In this context, the ability to analyze

problems becomes essential. Students are trained to break  Some other students stated.

Rev. Mex. Fis. E22020210
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“I wrote down the symptoms of osteoporosis in the dia- v. Use a small chisel to carve the head crown (“jamang”)
gram | made because | felt the need to elaborate on as much  containing geometric motifs such as lines, triangles,
information as possible in my diagram to make it comprehen- and diamonds.
sive”. Observation results show that students conducted ex-
tensive literature searches and decided to provide as much in- V"
formation as possible in their diagrams. Students may need to
search for and read r_nu_ch_literatgr_e_ to better understand_theirvii_ Apply a base color of white or yellow (neutral color).
research topic. The limitation of_|n|t|al knowledge may drlye Add colors according to the mask’s character (paint)
them to broaden the scope of literature read and to agh|eve and include batik elements.
more comprehensive insight. Furthermore, to present diverse
perspectives in their research, students may try to find litera-  Based on the steps above in making the “topeng tobung”
ture from various sources. They hope to gather all the necesnask,
sary information to support their arguments and findings by
conducting extensive literature searches. a. Summarize the tools and materials needed to make the

Ethno-STEAM involves a research and exploration pro- mask.
cess that involves the collected data. Students are required
to process this data and present it effectively to the audience.
Good communication skills are needed to compose clear and
structured research reports, present research findings orally
in presentations, and use media and visual communication Stydent 1's answer:
tools to illustrate their conclusions clearly and attractively  Tools needed:

[10-14]. Furthermore, in practice, Ethno-STEAM encour-

ages cooperation and collaboration in the context of learn- 1. 50 cm long wood (dried)
ing. Students can work in groups or teams to solve problems
and produce creative works. Good interpersonal communi-
cation skills are vital in communicating with team members, 5
expressing ideas, listening to others’ perspectives, and reach-
ing a shared understanding. Effective communication skills 4. “Pisau pangot” (for forming the front part of the mask)
in a collaborative context will influence the team’s success in
achieving common goals [15-18].

Smooth the surface of the mask (inside and outside)
using sandpaper, typically done by mothers (women).

b. Analyze the concepts of science viewed from the hu-
man body’s movement system in making the “topeng
tobung” mask!

2. Carving and engraving knives

. “Pethel” (for making the concave part of the mask)

5. Small chisel (for carving the head crown)

6. f thing th f f th k
Generalization Ability Sandpaper (for smoothing the surface of the mask)

o o o » 7. Brushes and paint (for applying the base color and
For the indicator of generalization ability in students’ critical drawing motifs on the mask)

thinking skills, data were collected through a critical thinking
skills test. In this research, the test to measure the indicator 8. Additional batik materials (if wanting to include batik
of generalization ability was conducted with open-ended an- elements in the mask)

swer questions as follows: .
Materials needed:

Question:
1. 50 cm long wood (dried)

The following are the steps in making a “topeng tobung”

mask: 2. Base color paint (white or yellow)

3. Colored paint for drawing motifs and coloring the

i. Prepare a 50 cm long piece of dried wood by drying it mask

under a tree and smoking it above the kitchen roof.

4. Batik materials (if wanting to include batik elements in

ii. Create patterns on the wood by carving and engraving the mask)

ornaments according to the desired shape.

iii. Make the concave part of the mask using a “pethel”. In this case, most students forgot or omitted to mention
The standard size is 15 cm wide, 18 cm high, and 18he hammer. Student 2's answer: The student could not iden-

tify the correlation of scientific concepts related to the hu-

man body’s movement system in making the "topeng tobung”

iv. Form the mask’s front part according to the mask’s pat-mask. Student 3's answer: The student could identify scien-
tern and character (nose, lips, teeth, and lower chin) ustific concepts in making the “topeng tobung” mask, but not
ing a “pisau pangot”. The eye and nose parts are givemelated to the human body’s movement system. For example,
holes. human anatomy on the mask’s face, biomechanics of hand

cm thick.
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and arm movement during carving, fine motor skills in carv-periences [38]. The Ethno-STEAM model encourages lat-

ing details and ornament patterns on the mask, and the coloesal thinking, which involves creative thinking and connect-

of the mask and their relation to pigments play a significaning unexpected concepts. Through the combination of ethnic

role in understanding and applying the mask-making proces&lements and scientific disciplines, students are encouraged

The analysis of students’ answers above was supported by the see problems or topics from different perspectives and find

interview results of some students, indicating, “When | ana-unconventional solutions. This can develop students’ ability

lyzed the steps of making the mask, | didn't find clear con-to connect ideas from different fields. In projects or tasks

nections between scientific concepts and the process. For miayolving ethnic elements, science, technology, engineering,

making the mask focuses more on the art aspect and craftarts, and mathematics, students must collaborate to combine

manship rather than scientific concepts”. their knowledge and skills [20-25]. This collaboration allows
Some other students also stated, “I didn't see direct confor the exchange of ideas, the use of different languages, and

nections between scientific concepts and the process of mak-deeper understanding of the contributions of each discipline

ing the mask. For me, making the mask is more about 30-33].

personal artistic and creative activity that focuses on self-

expression rather than applying scientific concepts”. Base®eflection ability

on observation results, it was found that students might not

have a sufficient understanding of scientific concepts relateffor the indicator of reflection ability in students’ critical

to mask-making_ They may not have seen or realized the Coﬁhinking SkillS, data were collected through a critical think-

nection between science and craft art, such as mask-makin@,g skills test. In this researCh, the indicator measurement

because they are used to learning each discipline separatel§st of reflection ability was conducted with open-ended an-

Thus, they might find it challenging when faced with a multi- Swer questions as follows:

disciplinary learning context. Students also seem to be more Question:

focused on technical or aesthetic aspects of making the mask, Observe the X-ray results of bone abnormalities below!

thus overlooking or not finding direct connections with sci-  Based on Fig. 2,

entific concepts. They might be more interested in carving

techniques, color selection, or the overall design of the mask.

. Usipg the Ethno-STEAM model, multidisciplingry Iear'r?— b. Analyze from various literature the factors influencing

ing facilitation can enhance students’ generalization ability. bone abnormality!

The Ethno-STEAM model combines concepts and princi-

ples from various disciplines to create holistic learning ex- c¢. Also, explain ways to avoid bone abnormalities!

a. Analyze the bone abnormality in the image above!

e Endplate
Upper

. Endplate
“% Upper

.|. )

a)

FIGURE 2. X-ray results of bone abnormalities.
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Student 1's answer: spine development typically cause scoliosis. This indicates
that the student’s reflection ability is not yet optimal.

The students have not provided relevant reasons for scol- The Ethno-STEAM (Ethnic, Science, Technology, Engi-
iosis. Only advising to prevent “hunchback”, but not provid- neering, Arts, Mathematics) model can improve the reflec-
ing advice, which is “more relevant” to the image (scoliosis).tion ability in the science subject. Ethno-STEAM empha-
sizes experiential learning. Students are exposed to real-
life situations and issues relevant to their daily lives [26-

. . .29]. This allows students to reflect on the science con-

The student can provide relevant reasons _for SCOI'Os'ﬁepts they have learned and apply them in real-life contexts
but mclgd(_as addm_onal factors such as “d|et§ry mta_ke“ ever[27]. Furthermore, students can connect science concepts
though it is not directly related or present in the Informa'With their culture and everyday life context, reflect on their

E|orj. .Other studen}s ad.de'd I_ess relevant ad\{lce, S“‘?h Ebsroblem-solving processes, and collaborate with others to ex-
drinking less water”. This indicates the potential for mix- lore more profound understanding. This will enrich stu-

!snrfg\r/\?r“ei;a:rlg/né)pﬁ?c?r?ltSnzooTt;:gech:engz (\)’\;'tsrl;?orgg ?;L::]egrt] ents’ learning experience in comprehending and reflecting
! . “on knowledge more holistically and integratedly [11-12].
healthy or unbalanced diet. | have heard that a lack of certain 9 Y 9 vl ]
vitamins or minerals in food can cause bone abnormalities»‘fhe ability to implement

like scoliosis. It might also be due to food not rich enough

in calcium and other essential nutrients needed for healthpata was collected through a test of critical thinking skills to
bone growth™. Observation results also show that studentmdicate implementation ability in students’ critical thinking
obtained inaccurate or inadequate information about scoliosiskills. In this study, the test to measure the indicator of im-
and its causes. They received unverified information or baseglementation ability was conducted with open-ended essay
it on myths or false beliefs from unreliable websites or socialquestions as follows:

media sources, spreading hoaxes. In this example, students Question:

have a misconception about the causes of scoliosis. They as- Read the summary of the following research (see Fig. 3)!
sociate scoliosis with an unhealthy or unbalanced diet. How-

ever, it is essential to note that genetic factors and complex Analysis of student 1's answer:

Student 2’s answer:

THE RELATIONSHIP BETWEEN SITTING DURATION AND SITTING POSTURE WITH LOWER
BACK PAIN COMPLAINTS AMONG WOODEN BATIK CRAFTSMEN IN KREBET TOURISM
VILLAGE, BANTUL, YOGYAKARTA
Veni Farmawati 5t Khotimah

Abstract

The activity of making wooden batik in Krebet tourism village is predominantly carried out in
a sitting position, where the working hours start from 08:00 to 16:30, or a total working time
of 8.5 hours. The activities performed include felling trees, cutting wood, carving wood, and
sanding wood, all done in a sitting position. Due to the relatively long duration of sitting, they
often experience pain, particularly in the lower back. The aim of this study is to determine
the relationship between sitting duration and sitting posture with lower back pain
complaints among wooden batik craftsmen in Krebet tourism village, The population in this
research is batik makers in Krebet Pajangan tourism village, Bantul, with a sample size of 80
batik makers from 40 wooden batik workshops in the village, using a total sampling method.
The data collection method used was the Visual Analog Scale (WAS), The data analysis
technigue used is bivariate analysis, and as the study involves 2 variables, AMOVA test with 2
significance level of 0.05 was used. The correlation coefficient between myogenic lower back
pain complaints and sitting duration (hours/day] is -0.399 with a significance of 0,041 (P =
0.05), indicating a correlation between myogenic lower back pain complaints and sitting
duration. The correlation coefficient between myogenic lower back pain complaints and
sitting posture is 0,401 with a significance of 0,40 (P < 0.03).

Source: Journal of Physiotherapy Science

FIGURE 3. Based on the research summary above, write down the human health problems from the activity of making wooden batik and the
causes of these problems! Propose suggestions to reduce the adverse health impacts that arise!
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The student provided suggestions that are “less relevantd her sitting position or the duration of sitting when mak-
regarding changing schedules, which means they have natg masks. Using Mrs. Haryati's story, create a simple in-
been able to provide an evaluation of the causes and apprésgraphic aimed at other tobung mask craftsmen regarding
priate solutions. the impact of sitting position and duration on health! Include

steps to reduce the health risks experienced by Mrs. Haryati!
Analysis of student 2's answer:
Analysis of student 1's answer:

The student cannot define “sitting for a long time”
and “poor sitting posture”. Interview results with students
showed, “In my opinion, sitting for a long time and adopt-
ing an ergonomic sitting posture can contribute to lower bac
pain complaints in wooden batik craftsmen. Working in the
same sitting position for a long time can lead to tension and
fatigue in the back muscles. Additionally, if the sitting pos-

ture used is not ergonomic, such as a hunched position orlack The student did not use “infographics” according to the
of back support, it can exert additional pressure on the spingistructions. The student used less concise and effective sen-
and cause discomfort and pain”. tences in the infographic. The student also did not include
In this example, students identified the relationship be-suggestions to provide intervals of standing among activities
tween sitting for a long time and sitting posture with lower done while sitting. The student did not focus on the question
back pain complaints in wooden batik craftsmen. The stuuntil providing information about a specific “brand” irrele-
dents realized that prolonged sitting could lead to tensiowant to the study topic. Based on observations, students could
in the back muscles and cause fatigue. Furthermore, an e¢reate infographics that reflect their understanding of the con-
gonomic sitting posture can exert additional pressure on theext of sitting duration and position of tobung mask craftsmen
spine and lead to discomfort and pain. However, some stuand its impact on health. Students could depict information
dents could not propose suggestions to reduce the adverbg directly linking it to tobung mask craftsmen, for example,
health impacts of the mentioned conditions. The use of &y including illustrations of craftsmen in ergonomic and non-
learning model can influence the implementation ability ofergonomic sitting positions while working. The infographic
students’ knowledge concepts. The Ethno-STEAM modehlso contains suggestions to reduce the risk of lower back
often employs a project-based learning approach, where styain specific to mask craftsmen. To present diverse perspec-
dents apply knowledge concepts in real projects. Studentsves in their infographics, students appeared to seek literature
can plan, implement, and evaluate their work results througrom various sources. Students also demonstrated the ability
these projects by applying relevant concepts. This process design an attractive and aesthetic infographic layout. They
helps improve students’ implementation ability of knowledgeused harmonious color combinations, easily readable fonts,
concepts [10-15]. Furthermore, students are exposed to comand effective use of space to organize infographic elements
plex situations and must integrate knowledge from variousn a structured and engaging manner.
fields to find solutions. This process expands students’ abil- The above facts prove that interdisciplinary learning can
ity to implement integrated knowledge concepts and see howelp improve students’ self-regulation abilities. Interdisci-
these concepts can be applied in multiple contexts. By inplinary education in applying the Ethno-STEAM model al-
tegrating knowledge concepts from various disciplines, thigows students to understand a broader context more deeply.
model helps students see the relationships and connectiomyey can integrate knowledge from various disciplines to
between these concepts. This can enhance their understargée more complex relationships and connections between the
ing of how these concepts can be applied in different contextgroblems, issues, or topics being studied [14-17]. With a

According to the student, “back pain” and “lower back
pain” are the same. However, the student communicates the
game thing at different points. This indicates an interpretation
error or communication error.

Analysis of student 2’s answer:

[15-18]. deeper understanding of the context, students can better reg-
ulate themselves in facing learning challenges and finding
Self-regulation creative solutions. In applying the Ethno-STEAM model,

interdisciplinary learning can involve deep reflection and
Data was collected through a test of critical thinking skills evaluation of the learning process. Students are encour-
for the indicator of self-regulation in students’ critical think- aged to consider their ways of thinking, monitor their under-
ing skills. In this study, the test to measure the indicator ofstanding, organize effective learning strategies, and evaluate
self-regulation ability was conducted with open-ended essagheir progress [18-21]. This strengthens metacognition, self-
questions as follows: awareness of how they learn, and self-regulation in under-
Question: standing and addressing learning challenges [22-24]. Based
Mrs. Haryati is a tobung mask craftsman who has pracen the findings of this research, several recommendations
ticed this craft for 30 years. Lately, Mrs. Haryati has beencan be made for relevant stakeholders. Educators/instructors
complaining of pain in her lower back. During her activities should develop more concrete and structured learning strate-
as a mask craftsman, Mrs. Haryati has never paid attentiogies to integrate the Ethno-STEAM science learning model

Rev. Mex. Fis. E22020210



CRITICAL THINKING SKILLS PROFILE IN THE ETNO-STEAM SCIENCE LEARNING MODEL IMPLEMENTATION. .. 9

into the curriculum and adopt active, collaborative, and re-hend complex connections in problem-solving. This study
flective pedagogical approaches to encourage student enan provide insights for educators and policymakers to de-
gagement in critical thinking. As for educational institutions, velop more effective learning strategies for honing critical
they should provide adequate support and resources for inthinking skills. Through this research, university lecturers
plementing and developing the Ethno-STEAM science learnand instructors can enhance their understanding of the Ethno-
ing model, including training, facilities, and teaching materi- STEAM science learning model and how to apply it in their
als, and promote collaborations among different faculties tdeaching. The study can also serve as a strong evidence base
develop interdisciplinary programs that combine STEAM as-for further research on the Ethno-STEAM science learning
pects with ethnographic approaches. Furthermore, future renodel and its impact on students’ learning outcomes. More-
searchers should involve more extensive and diverse sampleser, these implications can foster the development of other
with different backgrounds and conduct longitudinal studiesnnovative strategies in higher education.

involving long-term monitoring of students’ critical thinking

skills. .
5. Recommendations

4. Conclusion The research results show that the model developed is a nov-

Based on the findings and discussions of the research abm%ﬁy from previous research. The Ethno-STEAM model can
@ used in the learning process by teachers. The suggestion
it can be concluded that: (1) students’ problem analysis skill N ! "9 P Y uggesh

Yor using this model is that the material is adapted to local
are already quite good, although there are some shortco

. ) blem identification: (2) students’ icati O"Uiture near where students live so that it is easier to under-
ings in problem identification; (2) students’ communica 10N ¢t2nd the material.

skills are also considered good, as they can effectively com-

municate knowledge and involve various literature in the pro-

cess; (3) students’ generalization skills are not yet evident, aAcknowledgements

the focus remains on single disciplines rather than multidis-

ciplinary approaches; (4) reflective skills are noticeable, butWe would like to acknowledge to department of physics

there are some potential mix-interpretation issues; (5) impleeducation, faculty of science, Yogyakarta State University
mentation skills are fairly good, as students can apply theifor helpful discussion in the preparation of manuscript and
knowledge and turn it into solutions for the cases they enthanks to all members of department of physics education,
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