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ARTICLE INFO ABSTRACT
Article History The traditional otok-otok game as a STEAM (Science, Technology,
Received : October 13, 2023 Engineering, Art, and Mathematics) based project can be used for
Revised : May 5, 2024 mathematics learning. Research like this has never been done. The aim of
Accepted : June 13, 2024 this research is to describe students' collaborative skills through the Ethno-
STEAM Project learning approach. The research subjects were 32 students
Keywords with a pre-experimental research type with a one-shot case study design.
Ethno-STEAM project, Data regarding students' collaborative skills was obtained from student self-
Collaborative skills, report questionnaires and data was strengthened through collaborative
Otok-otok, activity observation sheet forms. Data analysis uses descriptive statistics in
Matematic Learning the form of total scores and average percentages for each aspect or

subdomain. The application of Ethno-STEAM Project learning in the
context of otok-otok games produced results, namely that students'
collaborative skills were in the high category 56%, in the medium category
31%, and in the low category 13%. Aspects of collaborative skills in the
high category include motivation, contribution, problem-solving, time
management, group dynamics, and interaction with group members.
Aspects that need further development are in the categories of work quality,
group support, readiness, roles, and reflection. The application of the Ethno-
STEAM approach to the otok-otok game project in mathematics learning
can be an alternative for developing students' collaborative skills.

Introduction

Education has an important role in preparing society to face current developments. In the
era of Industrial Revolution 4.0 and entering Society 5.0, students' abilities and skills must be
adequate according to the demands of their development to develop and survive well. In this
era, students not only focus on studying science and technology, but students must also learn
about its social impact (Zubaidah, 2019). The skills that students must have to face this very
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fast development era are known as 21st-century skills. The learning and innovation that students
must have in the 21st century consist of critical thinking and problem-solving skills, innovation
and creativity, as well as communication and collaboration (Mu’Minah & Aripin, 2019)

The focus of this research is developing 21st-century skills, namely students'
collaborative skills. Collaborative skills are cooperation skills, in sharing responsibilities and
roles to achieve several common goals to solve problems and find solutions (Fitriyani et al.,
2019). Collaborative skills must be possessed by students in learning because collaborative
skills are very useful in supporting student learning achievement (Ulhusna et al., 2020).
Students with collaborative skills abilities can contribute individually at different times or
places or can do so separately with other team members simultaneously (Falcione et al., 2019).
Collaborative skills can play a role in connecting people for a better life. Considering the rapid
development of the world with different opinions and perspectives for each individual on
various topics, students must be well equipped with these collaboration skills.

Based on the results of interviews with sixth-grade elementary school mathematics
teachers, students' collaborative skills were categorized as not having developed optimally.
Some of the problems that occur are that students still have difficulty managing work and
assignments effectively, students still experience difficulties in dealing with differences of
opinion that arise in group discussions and assignments, and students' low motivation to be
directly involved in individual and group problem-solving activities. This is in line with
research conducted by Hermawan et al., (2017) stated that elementary school students'
collaborative skills are still categorized as low. This is reinforced by research conducted by
Balgist et al., (2019) dan Ulhusna et al., (2020) where this is caused by several things, including
teachers still using monotonous learning methods and teaching materials, teachers who do not
yet ready in carrying out learning design, and the existence of student anxiety in learning.

In line with 21st-century educational trends, the separation of learning topics is not too
relevant, but instead students are given the opportunity to master various knowledge and solve
non-routine problems (Norhagikah & Kamisah Osman, 2017). The relevant learning approach
related to 21st-century skills is STEAM (Zubaidah, 2019). STEAM is a learning approach that
combines five disciplines, namely Science, Technology, Engineering, Arts, and Mathematics.
These five disciplines can be studied simultaneously. In the STEAM approach, students are
given many opportunities to integrate the five disciplines in developing problem-solving ideas.
Students can utilize technology to study science and use mathematical language to represent

ideas into problem-solving designs, then by using engineering, students can create prototypes
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of their creative work by considering the element of art as an aesthetic element. (Cholily, 2020).
Several previous studies have proven that successful learning using the STEAM approach can
develop 21st-century skills. (Qomaria & Wulandari, 2022; Widarwati et al., 2021; Yuntiaji et
al., 2020)

According to the National STEM Education Center, STEM education is a learning
approach that focuses on solving problems that occur in everyday life (Astawan et al., 2019).
Therefore, learning with a STEAM approach should focus on presenting contextual problems.
The contextual problems presented are to encourage students to connect the knowledge they
have and apply this to their lives (Isharyadi, 2018). Contextual problems are expressed in the
local cultural context and the application of local cultural education can be a solution to conflict
and disharmony that exists in society (Mesiono et al., 2017). The combination of local culture
with the STEAM approach is called Ethno-STEAM. The Ethno-STEAM integration approach
can be used to solve real problems in a cultural context (Sumarni & Kadarwati, 2020)

North Sumatra, which is rich in culture, has potential as a source of learning Mathematics
in elementary school. Through the Ethno-STEAM approach, mathematics teachers and cultural
practitioners can work together to solve problems in a cultural context that can be solved by
integrating science, technology, engineering, art, and mathematics. One of the local cultures of
North Sumatra that can be used as a lesson in science, art, and mathematics is otok-otok. The
word otok-otok is a traditional toy made from bamboo that makes a distinctive sound when
rotated or pushed. This game is a human-made game played by a group of traditional
practitioners on Kecamatan Percut Sei Tuan, Desa Kolam, and Kabupaten Deli Serdang. Based
on an interview with Suhendra, one of the otok-otok craft activists, he said that this otok-
otok game can be found when the month of Ramadhan arrives, when children in the village
pass the time before breaking the fast by playing otok-otok. The otok-otok game also has a
competition event, each match is judged on the aspects of beauty and speed.

The otok-otok game can be explored from various scientific perspectives such as Science,
Technology, Engineering, Arts, and Mathematics. This traditional game has the potential as a
learning resource that can be presented through Project Based Learning. Project Based Learning
has a principle on the importance of projects as learning centers and knowledge builders
(Condliffe et al., 2017). Project Learning will foster students’ ability to learn independently and
think positively, and critically and solve problems and find solutions through a learning process
that focuses on practical problems and students are encouraged to carry out group discussions
(Safarini, 2019; Uziak, 2016).
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The results of previous research conducted by Rizkiyah et al., (2020); Saenab et al.,
(2019); dan Triana et al., (2020) Through the application of the STEM-PjBL approach, show
that the learning approach can develop students' collaborative skills in the effective category.
The difference between this research and previous research is the addition of art elements. Apart
from that, the context used is the otok-otok game which is a traditional North Sumatran toy.
The context used, namely otok-otok, has never been applied in previous studies.

The aim of this research is to describe students' collaborative skills developed through the
Ethno-STEAM learning approach. The focus of this project is the otok-otok toy which comes
from the traditional game of North Sumatra. Collaborative learning activities in the context of
students' lives and skills. Students can develop and plan joint ventures. The hope of this research
is the development of student learning activities through collaborative skills in a context that is
close to the student's own lives.

Research methods

Berisi jenis penelitian, waktu dan tempat penelitian, target/sasaran, subjek penelitian,
prosedur, instrumen dan teknik analisis data serta hal-hal lain yang berkait dengan cara
penelitian dilakukan. Target/sasaran, subjek penelitian, prosedur, data dan instrumen, dan
teknik pengumpulan data, serta teknik analisis data serta hal-hal lain yang berkait dengan cara
penelitiannya dapat ditulis dalam sub judul.

This research is pre-experimental research with a one-shot case study design. The
experimental class used is class VI A SD Negeri No. 104201, Desa Kolam, Kecamatan Percut
Sei Tuan, Kabupaten Deli Serdang consisting of 32 students. Stages of research procedures
include; preparation, implementation, observation, and evaluation. In the preparation stage,
researchers conducted interviews with mathematics teachers to determine students' general
collaborative skills and prepare learning tools and research instruments. At the implementation
stage, learning was implemented using the Ethno-STEAM project approach. The steps in the
implementation phase include 1) introduction and project planning; 2) collection of
information; 3) product design and initial evaluation; 4) product revision; and 5) presentation
and final evaluation (Bender, 2012). Next, at the observation stage, observations are made of
individual performance and group performance. The final stage is evaluation. At the evaluation
stage, students are involved in filling out a collaborative skills questionnaire. Next, researchers,
teachers, and observers conducted a Focus Group Discussion (FGD) to discuss the results of

student questionnaires and observation findings.
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Data on each student's collaborative skills was obtained through student self-report
questionnaires in learning using the Ethno-STEAM Project approach using an auto-tock context
and reinforced with collaborative activity observation sheets filled in by three observers. The
student self-report questionnaire was adapted from the Collaboration Self-Assessment Tool
(CSAT) which was developed by Kathleen Ofstedal and Kathryn Dahlberg in their research
Collaboration in Student Teaching: Introducing the Collaboration Self-Assessment Tool where
a case study approach was used to explain how this tool can be used to improve collaboration
between cooperating teachers and prospective teachers, thus paving the way for more successful
and meaningful student teaching experiences (Dahlberg, 2009). The aspects of collaborative
skills that are measured are student contribution, student motivation, quality of student work,
student time management, support for groups, the readiness of students and their groups,
problem-solving carried out by students with their groups, dynamics that occur in groups,
student interactions with group members, role, and reflection. Observation sheets focus on
individual activities and group performance. Group performance was observed based on aspects
of collaborative skills adapted from Safarini's research: 1) students work together; 2) students
share responsibility fairly; 3) students make substantive decisions together; 4) the results of
students' work are interdependent. Individual activities are observed based on aspects of the
self-report questionnaire (Safarini, 2019).

Measurement of the collaborative skills aspect uses a 1-4 Likert Scale. Data analysis for
each aspect of collaborative skills uses descriptive statistics in the form of total scores for each
student's category and average percentages. The following is a categorization of collaborative
skills per student and aspect.

Table 1. Collaborative Skill Categories Per Student

Total Score Category
35-44 high
26-34 medium
10-25 Low

Table 2. Collaborative Skill Categories Per Aspect

Percentage (%0) Category
75 <x <100 high
26<x<34 medium
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10<x<25 Low

Results

The implementation of learning using the Ethno-STEAM Project approach in the context
of otok-otok went well. Each research procedure was carried out sequentially. The self-report
questionnaire is filled in completely by students. Analysis of collaborative skills data per
student as a whole shows that the collaborative skills results of 32 students showed that 18
students got the high category, 10 students got the medium category, and 4 students got the low
category. The following is a percentage table in Table 3.

Table 3. Categories of students' collaborative skills based on gender.

Category Amount  Percentage (%)
high 18 56
medium 10 31
Low 4 13
Amount 32 100

Collaborative skills data analysis per aspect was carried out by calculating the average
percentage score for each aspect. The aspects assessed are student contribution, student
motivation, quality of student work, student time management, support for groups, the readiness
of students and their groups, problem-solving carried out by students with their groups,
dynamics that occur in groups, student interactions with group members, roles, and reflection,
the results of data analysis are presented in Table 4

Table 4. Students® collaborative skills per aspect

Aspect Amount Percentage (%) Category
Contribution 28 88 high
Motivation 24 75 high
Work quality 22 69 medium
Time management 29 91 high
Support for Groups 23 72 medium
Readiness 24 75 high
Solution to problem 26 81 high
Group dynamics 27 84 high
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Interaction 25 78 high
Role 23 72 medium
Reflection 22 69 medium

Based on the data in Table 5, it can be seen that the aspects of collaborative skills that are
in the high category are student contribution, student motivation, student time management, the
readiness of students and their groups, problem-solving carried out by students with their
groups, dynamics that occur in groups, student interactions with group members. Meanwhile,
the aspects of collaborative skills that are in the medium category are the quality of student

work, group support, roles, and reflection.

Discussion

Based on the implementation of learning using the Ethno-STEAM Project approach in
the context of otok-otok, it was found the results of observations on the quality of work aspect
show that some students' work and assignments still need to be repeated or completed by other
group members. This is caused by anxiety, mistakes, and a lack of student self-confidence. This
aspect of work quality is related to how students strive to do their best in each job and
responsibility. Efforts that can be made to minimize anxiety and increase student self-
confidence are to accustom students to dare to express their opinions create a pleasant learning
environment and make themselves as comfortable as possible.. This is in line with research
conducted by (Primadhini, 2021; Prodromou and Frederiksen, 2018) where anxiety and self-
confidence in learning mathematics can influence several reactions including cognitive,
affective, and psychomotor.

Aspects of support for groups also need to be developed. Some students are just
responsible and focus on the work they are responsible for. They pay less attention to group
activities. Students' less-than-optimal collaborative skills can be identified because these
students tend not to be involved in the results of the group as a whole (Atun & Latupeirisa,
2021). The optimal collaborative skills of students in the quality aspect of work are proven by
each student being responsible for themselves and helping friends in one group (Yagin et al.,
2018). The teacher as a facilitator needs to provide reinforcement that the problems presented

in the group need to be faced together (Dahlberg, 2009).
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The role aspect also needs to be developed because, from the results of observations,
some students tend to choose the monotonous role of being a follower in every group activity.
In fact, group discussions require good leadership strategies. Leadership in question is a
person's ability to encourage a number of other people to take responsibility and work together
in carrying out activities in an orderly and directed manner to achieve common goals. (Kuswara
et al., 2018). Several efforts can be made to develop these abilities, according to Gialamas et
al., (2020) by involving students directly in learning, giving students the opportunity to take
responsibility for their activities and efforts, giving students material about the basics of good
leadership, and provide guidance to make good choices.

The next aspect that is in the medium category is the reflection aspect. The reflection
aspect still needs to be developed further so that students can regularly reflect on themselves.
Reflection is carried out when collaborative activities are going well or when there are problems
in collaborative activities. The existence of reflection allows students to learn from each other,
students provide opportunities for other students to have freedom in expressing the ideas and
thoughts they find (Listiyani, 2018). This reflection is very important in collaborative activities
so that students can make better contributions. At the end of each lesson, teachers can
familiarize students with reflecting on things that happened during learning activities. This can
be done by providing an assessment of yourself and your colleagues. This method is able to
facilitate deep student involvement in learning, foster trust, and have a positive impact on
learning (Hidayat, 2018; Yusuff, 2015).

The application of learning using the Ethno-STEAM approach to this project is divided
into six groups. Based on the observation results, the group with the best performance was
group 1 (one). This group shows cooperation, has a fair role of responsibility, makes decisions
together, and depends on each other to complete the work (project). Groups with a combination
of high and medium collaborative skills, namely groups 2 (two), 3 (three), and 6 (and), generally
show the same indicators as group 1 (one), but sometimes the division of tasks within the groups
is less clear. In groups 5 (five) and 4 (four) the observation results showed a combination of
collaborative skills in the high, medium, and low categories. In this group, it appears that some
members are too dependent on other members so the task completion process is less than
optimal. In this group, they share responsibility but not all participate in decision-making in the
group. Overall, the results or products of this group have been completed well, but the group's

performance in collaborative activities still needs further improvement.
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Observation results showed that there were several small conflicts that arose due to
differences of opinion, but each group had the ability to resolve them well. Conflict in learning
activities can affect cooperation. The way students resolve conflicts in groups can improve their
collaborative skills (Lee, D., Huh, Y., & Reigeluth, 2015)

Project Based Learning is a learning model that focuses on results and these results are
a product (Ummah et al., 2019). Overall the research results show that most students are
responsible and each individual makes a contribution to the group. Several studies show that
implementing PjBL has a positive impact on student engagement, motivation, and self-efficacy
(Condliffe et al., 2017).

STEAM is a learning method that evolved from the STEM approach by adding art or
artistic elements to it. Previously, a STEM approach that integrated science, technology,
engineering, and mathematics was developed by the National Science Foundation (DeCoito,
2016). STEM is a holistic approach, not just grouping and mixing scientific disciplines
(Zubaidah, 2019). STEAM learning can also help students to understand other people,
understand different points of view, and understand culture so that they can maintain their
identity and communicate and work together well. (Yakman & Lee, 2012). This means that
students who participate in STEAM do not only study a field of knowledge but become more
adaptive learners. The product produced through Ethno-STEAM Project Project Based
Learning is a game of otok-otok. The following is Figure 1. shows an example of otok-otok
carried out by students and Figure 2. Student group work activities

Figure 1. Example of Traditional Otok-Otok
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Figure 2. Student group work activities

One context of daily life that can be integrated into STEAM is the cultural context.
Learning that integrates local culture can help students expand their knowledge through
contextual problems so that learning becomes more meaningful. In this context, students are
encouraged to participate in learning. Utilizing culture as a learning resource not only provides
opportunities for students to develop their thinking abilities but also shows and preserves their
culture (Bakhrodin et al., 2019).

Even though the field of collaborative skills still requires further development, learning
with an ethnic-STEAM approach through auto-bike projects can be an alternative learning
method and approach to developing collaborative skills. This is supported by the results of the
learning implementation, namely that the majority of students showed a high level of
cooperation. This learning also gave an average of six of the eleven aspects of collaboration
measured a high rating. FGD studies conducted with Mathematics in Class VII show that
students are better at doing their assignments, able to handle differences of opinion, and most
students participate more actively in learning. Collaborative skills development should not be
done with just one or two activities but must be done continuously using learning resources,

approaches, and a good learning environment.

Conclusion

Based on the research results, it can be concluded that during learning using the Ethno-
STEAM project in the context of otok-otok, it was found that 56% of students had collaborative
skills in the high category, 31% in the medium category, and 13% in the low category. Students
who have strong team skills are usually trustworthy people in the group. Students with moderate

collaborative skills should consistently engage in group problem-solving without interfering
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with others' contributions. Students with low collaborative skills need to be more involved and
communicate more of their ideas and thoughts. Aspects of students' collaborative skills include
participation, motivation, time management, problem-solving, group dynamics, and interaction
with group members. Aspects of work quality, group support, willingness, role, and reflection
are classified in the medium category so follow-up and development are necessary. Of the six
groups formed, four groups worked together well, divided responsibilities fairly, and made
decisions together, while in the other two groups, not all members were involved in group
decision-making. Future research is proposed to include more experimental research design
factors so that the influence of Ethno-STEAM learning projects in the context of auto-bikes
with collaborative skills can be studied further. Apart from that, these learning skills can also
be tested to develop skills for the 21st century, such as critical thinking, creative thinking, and
communication skills. Deeper research into the topic in the context of the traditional otok-otok

game with mathematical concepts can also be carried out.
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