Jurnal Pijar MIPA
https://jurnalfkip.unram.ac.id/index.php/JPM

ISSN 1907-1744 (Print)
ISSN 2460-1500 (Online)

Development of Spinning Wheel-Based Question Thread Pull Media on Atomic
Structure Material to Train Student Communication Skills

Adellia Nur Khasanah®, Rusmini

Department of Chemistry, Universitas Negeri Surabaya, Surabaya, Indonesia
“e-mail: adellianur.21063@mbhs.unesa.ac.id

Received: May 26, 2025. Accepted: June 22, 2025. Published: June 30, 2025

Abstract: Atomic structure material is important to learn and understand because it is the basis of chemistry learning, but in
reality, it is still found that students' academic abilities are lacking in this material. In addition, students' communication skills
are still relatively poor in the learning process. Therefore, innovative learning media is needed that can improve students'
academic ability in atomic structure material and communication skills at the same time. Media are materials and tools used
to help the process of delivering information. One of the media that can be an alternative to overcome existing chemical
problems is the spinning wheel-based question thread pull media, which is a media in the form of practice questions, and the
answers must be communicated directly. The purpose of this study was to determine the validity of spinning wheel-based
question thread pull media as a learning media to train communication skills on atomic structure material. This type of
research is Research and Development (R&D) with the 4D (four-D) model, namely define, design, develop, and disseminate.
However, this research is limited to the development stage only, which focuses on media validation. The research instrument
used was a validation sheet given to three validators, namely two lecturers from the Chemistry Education Study Program and
one chemistry teacher. The data analysis technique used is the mode. The results showed that the content validity and
construct validity of the spinning wheel-based question thread pull media in each aspect of the assessment were > 3, with a
good category. So it can be concluded that the spinning wheel-based question thread pull media developed is declared valid
as a learning media in schools to train the communication skills of class X senior high schools or Islamic high school students
on atomic structure material. For further research, it is recommended that the media carry out a limited trial as well, so that

its practicality and effectiveness can be known.
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Introduction

At the senior high school education level, students are
taught various fields of science, one of which is chemistry
[1]. Chemistry is a branch of science that studies the
structure, properties, and changes in matter [2], [3], [4]. One
of the materials in the Chemistry subject is atomic structure.
Atomic structure is material taught in class X that requires
reasoning in the form of concepts that require understanding,
memorization, and calculation. The concepts in chemistry
are generally complex, so that they require scientific
reasoning and learning chemistry is a mental activity that
requires high reasoning [5], [6].

Atomic structure material is important to learn and
understand because it is the basis of learning Chemistry, to
understand Chemistry as a whole [7]. However, many
students have difficulty understanding the atomic structure
material. Based on one of the results of the research, it is
concluded that students have difficulty in solving problems
on the subject of atomic structure. The test results of
conceptual questions show that there are still many students
who are wrong in answering questions, amounting to 59.73%
in the moderate category. Meanwhile, the test results of
calculation-shaped questions, there are still many students
who are wrong by 74.91% in the high category [8]. This is
also supported by the results of interviews with chemistry
teachers at one of the senior high schools in Surabaya, where
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the learning outcomes of students on atomic structure
material show that as many as 66.7% of students are above
the KKM, while 33.3% are still below the KKM. Chemistry
is one of the fields of science that is not favored by students
because it is considered a difficult and boring subject by
most students [9], [1]. This can be caused by one of the
factors, such as the teacher's learning model or the media that
is not appropriate for teaching. Conventional methods, such
as lectures that are more often used by teachers, are not
suitable for many Chemistry materials [10], [11].

One of the must-have skills in 21st-century learning
is communication skills. The must-have skills of the 21st
century are formulated in the media that are not appropriate
for 4C, namely: Critical thinking, Creativity, Collaboration,
and Communication [12], [13]. Communication skills by
verbal means (oral) consist of questioning skills and opinion
skills. Questioning skills are utterances or statements that are
thrown, which demand a response or answer [14], [15].
Meanwhile, opinion skills are the ability to convey ideas or
thoughts orally in a logical manner using good language
[16]. Communication skills are the most important element
to determine the success of a lesson, where there is a transfer
of knowledge from the communicator, namely the educator
and students as communicants [17], [18].

During the learning process, learners are not easily
able to convey their ideas or ideas because they do not have
adequate communication skills. Learners who do not have
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the courage to convey ideas will cause them to be passive,
feel shy, not confident, and insecure [19]. This is supported
by the results of a pre-research questionnaire that has been
conducted on class X students of one of the senior high
schools in Surabaya, showing that the quantity of students'
questioning skills is 48.4% and the quantity of opinion skills
is 74.2% percentage, which is in the “rarely” category. In
addition, the quality of students' questioning and opinion
skills is also still in the low category, which is done by giving
a news description, and then students are asked to ask a
question. In fact, students have been trained in
communication skills by chemistry teachers.

Based on the description of Chemistry learning
problems above, teachers must be creative in juxtaposing
learning models and media [20]. Learning models combined
with good and suitable media will make learning effective,
fun, and motivate students to be active. Learning media is a
learning component that includes materials and equipment
[21], [22]. The learning process will be helped by the media
as a means of learning information. Learning will be more
interesting, fun, and easy to understand with the help of
media in the teaching and learning process [23]. This is in
line with the results of the pre-research questionnaire that has
been conducted that as many as 96.8% of students feel
learning with the help of learning media is easier and more
fun.

One of the learning media that can be used to improve
students' understanding of atomic structure material and
practice communication skills at the same time is the
spinning wheel-based question thread pull media. A spinning
wheel is a circular game divided into several color parts that
are played by rotating according to its axis and stopping at
one of the colors in the circle [24]. Spinning wheel has the
advantage of being able to provide stimulus to learners to
actively participate and provide direct reciprocal responses
for effective learning [25], [26]. Meanwhile, question thread
pull media is a media developed from the traditional game of
pulling the thread. This game is played by pulling a thread
that contains a prize [27].

The question thread pulls media that researchers want
to develop, containing problem cards and question cards.
Problem cards have different colors that indicate cognitive
level C1-C6. Meanwhile, question cards contain Figures that
require learners to ask a relevant question. The question
thread pulls media, which is played offline in conjunction
with the spinning wheel, which is played online. The
spinning wheel is used to determine the color of the card that
learners must take on the question thread pull media.

Based on the background description above, the
researcher is interested in conducting research with the title
“Development of Spinning Wheel-Based Question Thread
Pull Media on Atomic Structure Material to Train Learners'
Communication Skills” with the aim of knowing the validity
of spinning wheel-based question thread pull media as
learning media in schools to train communication skills of
class X senior high schools or islamic high school students
on atomic structure material.

Research Methods

The type of research used in this study is Research
and Development (R&D). Research and Development is a
process or stage to obtain a new result or improvement of
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existing results, which can be accounted for and tested for
the effectiveness of these results [28]. Meanwhile, the
research model uses Thiagarajan's 4D (four-D) model, which
consists of 4 stages, namely define, design, develop, and
disseminate [29], [30]. However, this study was limited to
the development stage only, which focused on media
validation by three experts (validators). This research was
conducted for six months in the even semester of the
2024/2025 academic year at Surabaya State University and
one of the senior high schools in Surabaya. The subjects in
this study involved three validators, namely two lecturers
from the Chemistry Education Study Program and one
chemistry teacher. The validation process was conducted
face-to-face or approximately one month.

The instrument used is a media validation sheet
containing a set of written statements that must be assessed
by the validator, in terms of content validity (five aspects)
and construct validity (six aspects). The data analysis
technique uses the mode. The mode is the value that appears
most often in a data set. The mode is more often applied to
categorical or qualitative data [31]. The assessment of the
validation results refers to the Likert scale value with a very
unfavorable rating scale, mode score 1 to very good, mode
score 4, which is presented in Table 1.

Table 1. Likert Scale Rating

Criteria Scale

Not very good 1

Not good 2

Good 3

Very good 4
[32]

Spinning wheel-based question thread pull media is
said to be valid if it obtains a mode value > 3 with a good
category from the results of validation by three validators.

Results and Discussion

The product produced from this development
research is a spinning wheel-based question thread pull
media as a learning media on atomic structure material. The
purpose of this study was to determine the validity of the
spinning wheel-based question thread pull media as a
learning media in schools to train the communication skills
of class X SMA / MA students on atomic structure material.
The results of the research and discussion will be described
based on Thiagarajan's 4D development procedure, but only
3 stages are carried out, namely define, design, and develop.

Define Stage

The define stage aims to determine and formulate the
needs in the learning process [33]. Thiagarajan analyzed five
activities at the define stage, namely: front-end analysis,
learner analysis, task analysis, concept analysis, and
specifying instructional objectives [34]. This stage was
carried out using instruments in the form of questionnaires
to students and interviews with chemistry teachers. In the
first activity, an initial analysis was carried out to identify
and determine the basis of the problems faced in the learning
process so that the background of the need for development,
namely curriculum analysis, difficulty understanding atomic
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structure material, 21st century demands to master 4C skills,
one of which is communication skills.

The second activity, learner analysis, aims to identify
the characteristics of students who are the target of media
development, so that the media can be tailored to the needs
and characteristics of students [35]. The analysis of students
is based on students of class XE-3 one of the senior high
schools in Surabaya which is the target of research, starting
from cognitive development which is in the age range of 16
to 17 years so that according to Piaget's cognitive
development theory, on average, it enters the formal
operational stage [36]. Then, the academic ability of students
is still in the medium category because as many as 33.3% are
still below the KKM. The communication skills of asking
students amounted to 48.4% and the quantity of opinion
skills amounted to a percentage of 74.2%, which was in the
“rarely” category. In addition, the quality of students'
questioning and opinion skills is also still in the low
category. Finally, according to the results of interviews with
chemistry teachers, most students have a visual learning style
of 70%.

In the third activity, task analysis is carried out to
determine the tasks that must be done by learners and
identify the skills studied by researchers [29]. The task of
learners is to carry out several activities according to the
teacher's direction and must master the communication skills
of asking questions and expressing opinions. Fourth, concept
analysis is carried out by identifying the main concepts of
atomic structure material that will be taught to students in
accordance with learning outcomes and detailing the
concepts [29]. Fifth, the formulation of learning objectives
that refer to the learning outcomes listed in the independent
curriculum regarding the atomic structure material [37].

Design Stage

In the design stage, researchers have made initial
products (prototypes) or product designs [38]. Thiagarajan
divides the design stage into four activities, namely:
constructing a criterion-referenced test, media selection,
format selection, and initial design [39]. The first activity,
the preparation of standard tests for the learning outcomes of
the cognitive domain, is adjusted to learning objectives using
pretests and posttests. Second, media selection aims to
determine the learning media that best suit the characteristics
of the material and the needs of students, so that the learning
objectives that have been designed can be achieved
optimally. The media that researchers choose to develop is a
question thread pull media combined with a spinning wheel
on atomic structure material in the form of varied question
exercises using question cards and question cards that must
be communicated directly. Thus, this media is in accordance
with the results of the defining stage analysis.

The third activity, format selection, aims to formulate
the design of learning media, selection of strategies,
approaches/models, methods, and learning resources [29].
The media developed in this study were designed by
combining online and offline media. Online media uses the
help of a website. Meanwhile, offline media is printed using
cardboard art paper and packaged in media boxes. Fourth,
the initial product (prototype) or product design is made. The
preparation and design of spinning wheel-based question
thread pull media includes making spinning wheels, question
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thread pulls in the form of a collection of problem cards and
question cards, as well as a guidebook for using the media.

The spinning wheel is adapted from the website
spinthewheel.io. Users can access the spinning wheel
through the link
https://spinthewheel.io/wheels/ju0G10EZNL2H3KwC49dX
cz0xJmMUIMA%3D%3D online, so you need to make sure
you're connected to the internet. This spinning wheel is
accompanied by audio. The spinning wheel display can be
seen in Figure 1.
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Figure 1. Spinning Wheel Display

The question thread pulls media is played directly,
which contains problem cards and question cards. These
problem cards and question cards have been converted into
the form of barcodes. Problem cards and question cards are
printed using art cardboard paper so that they are thick and
not easily damaged, with a size of 9 cm long and 7 cm wide.
Then, the top of the card was cut to tie the thread. All
problem cards and question cards were tied together using
colorful yarn. The question thread pull media is packaged in
a media box measuring 15 x 15 cm. This media was
developed in two sets, namely the first meeting and the
second meeting. Each set consists of 48 problem cards (each
cognitive level 8 problem cards), 15 question cards, a media
box, wire and plasticine, and a guidebook. The appearance
of the media box and the question thread pull media and
media box can be seen in Figures 2 and 3.

Figure 2. Question Thread Pull Media Books Display

Problem cards are cards that contain questions that
must be answered by students. Problem cards have different
colors that indicate the cognitive level. Where cognitive level
Cl1 is blue, C2 is green, C3 is yellow, C4 is orange, C5 is
pink, and C6 is red. Meanwhile, the purple question card
contains an image related to atomic structure material and
then students are asked to ask a question. Question cards and
question cards have two sides, namely the front and the back.
On the front, there is a barcode that contains an image when
scanned, while the back has a question thread and an image
of Rutherford's atomic structure. The appearance of the front
and back of the question card and question card can be seen
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in Figure 4, Figure 5, Figure 6, Figure 7, Figure 8, Figure 9,
and Figure 10.
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Figure 7. C4 Problem Card Display
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Figure 5. C2 Problem Card Display
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- Spinning wheel-based question thread pull media is
fla equipped with a guidebook that serves as a guide for teachers

! PP and students while using the media, which is printed in A5
Figure 6. C3 Problem Card Display size gnd bour}d. Thi§ gqidebook pr.ovides an pvervievy of the
media, learning objectives, learning activities, equipment,
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media display, how to use the spinning wheel, and game
rules. The teacher's guidebook is equipped with an answer
key for question cards and question cards while the learner's
guidebook is not. The contents of the guidebook include
cover, introduction, content, and cover. The appearance of
the teacher's and learner's guidebooks can be seen in Figure
11.

Figure 11. Guidebooks Display

Develop Stage

The develop stage aims to produce learning devices
that have been revised based on input from experts [34].
Thiagarajan divides the development stage into two
activities, namely expert appraisal dan developmental testing
[40]. In this study, the development stage was only up to
expert appraisal. The validation process was carried out with
three experts (validators) to assess the validity of the product
design that had been prepared and get criticism and
suggestions. Product validation uses a validation instrument
sheet that is prepared in accordance with content validity and
construct validity.

Validity is the extent to which the test measures what
it is intended to measure. Validity of research instruments
can be done based on content and construct [41]. A research
instrument that has been declared valid means that the
instrument can measure the variables to be measured [32].
The results of the validation recap by three validators of the
spinning wheel-based question thread pull media are
described as follows.

Table 2. Content Validity Results

No Assessment Aspect Mode

1. Correctness of 4
knowledge concepts

2. Suitability of material 4
with Learning Outcomes
(CP) and Learning
Objectives (TP)

3. Suitability of the 4
material to the level of
thinking

4.  Suitability of material 4
with learning outcomes

5. Suitability of material 4
with questions in the
media

Criteria
Very good

Very good

Very good

Very good

Very good

Based on Table 2, it can be seen that all indicators in
the content validity of the spinning wheel-based question
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thread pull media obtained a mode score of 4 with very good
criteria. Thus, the spinning wheel-based based question
thread pull media media is said to be feasible in terms of
content validity. Content validity shows how the items in the
validation instrument are in accordance with the components
to be measured [42].

In the first aspect, it indicates that the chemical
concepts in the spinning wheel-based question thread pull
media are relevant and there are no misconceptions.
Effective learning media must be able to convey information
in a clear and structured manner and facilitate deep
understanding [43]. In the second aspect, indicating that the
material used in the spinning wheel-based question thread
pull media, namely, atomic structure material, is in
accordance with the learning outcomes and learning
objectives. Based on the learning outcomes of the
independent curriculum, atomic structure material is in phase
E [37]. Then, the learning outcomes are derived into learning
objectives. The media developed must be in accordance with
the objectives to be achieved in the learning process [43]. In
making learning objectives, there are several components
that must be met, including Audience, Behavior, Condition,
Degree or commonly abbreviated as ABCD [44].

In the third aspect, indicating that the material is in
accordance with the thinking skills of students, namely High
Order Thinking Skills (HOTS) and Lower Order Thinking
Skills (LOTS) [45]. Lower Order Thinking Skills (LOTS) if
the questions are at the revised Bloom taxonomy levels C1
(remember), C2 (understand), and C3 (apply), while High
Order Thinking Skills (HOTS) if they are at the revised
Bloom taxonomy levels C4 (analyze), C5 (evaluate), and C6
(create) [46]. The problem cards and question cards in the
spinning wheel-based question thread pull media are
adjusted to the level of Bloom's revised taxonomy cognitive
level, ranging from C1-C6, so that they are in accordance
with the level of thinking of both LOTS and HOTS students.
In addition, because it uses the level of cognitive levels, the
types of questions in the question cards and question cards
have a variety of difficulty levels from basic (remembering)
to complex (creating).

In the fourth aspect, it is indicated that spinning
wheel-based question thread pull media can increase
knowledge about atomic structure material with the learning-
by-play method. The learning-by-play method is a learning
activity that emphasizes learning activities colored by
playing activities, so as to make learning activities more
exciting and fun [47]. Based on the daily test data of students
in class XE-3, one of the senior high schools in Surabaya,
who are the research subjects, as many as 33.5% of students
are still below the KKM on atomic structure material.
Therefore, the problem cards and question cards in this
spinning wheel-based question thread pull media cover the
entire atomic structure material starting from the theory of
atomic development consisting of Dalton, Thomson,
Rutherford, Bohr, and quantum mechanics atomic theories;
atomic constituent particles (protons, electrons, and
neutrons); atomic notation; isotopes; isobars; isotones; and
electron configuration [48].

In the fifth aspect, indicating that the items, along
with the answer key for the spinning wheel-based question
thread pull media, did not deviate from the atomic structure
material, both concepts, images, and formulas used. All of
the items in the spinning wheel-based question thread pull

720



Jurnal Pijar MIPA

media are types of description questions. In writing the form
of description questions, there are four aspects of the
material that must be considered, including: (1) the question
must be in accordance with the indicator, (2) the limits of the
question and the expected answer must be clear, (3) the
content of the material is in accordance with the
measurement instructions, and (4) the content of the material
asked is in accordance with the level [49].

Table 3. Construct Validity Results

No Assessment Aspect Mode Criteria

1. Media is easy to use by 3 Good
teachers and learners

2. Encourages the 4 Very good
development of specific
skills

3. Appropriateness to the 4 Very good
characteristics of
learners

4. Rules in the media 3 Good

5. Challenging and actively 4 Very good
engages learners

6.  Visual display design of 4 Very good

media

Based on Table 3, It can be seen that all aspects in
construct validity obtained a mode score > 3 good criteria.
Thus, the spinning wheel-based question thread pull media
is said to be feasible in terms of construct validity. Construct
validity is a description that shows the extent to which the
measuring instrument shows results that are in accordance
with the theory [50].

In the first aspect, it indicates that the spinning wheel-
based question thread pull media was easy to use in learning
by teachers and students. The benefit of media in the learning
process is to facilitate interaction between teachers and
students so that learning activities will be more effective and
efficient [51]. In the second aspect, the spinning wheel-based
question thread pull media is designed to help train oral
communication skills, namely, asking and arguing skills.
The communication skill of asking is trained through the
question card, while the communication skill of arguing is
trained through the problem card. Based on the results of pre-
research on students of class XE-3, one of the senior high
schools in Surabaya. which is the subject of the research, the
communication skills of asking questions and arguing are
still in the category of rarely used during learning, even
though they have been trained by chemistry teachers. In fact,
communication skills are one of the 4C skills that are
required to be mastered in the 21st century [12].

In the third aspect, indicating that the spinning wheel-
based question thread pull media was in accordance with the
characteristics of students in class XE-3, one of the senior
high schools in Surabaya, who were the research subjects,
ranging from learning styles and age of cognitive
development. Based on the results of interviews with
Chemistry teachers, it is known that around 70% of students
have a visual learning style. The spinning wheel-based
question thread pull media is designed to be as interesting as
possible by combining online and offline media so that it
suits the visual learning style of students. Visual learning
style is a process of receiving information related to the sense
of sight (eyes) [52]. In addition, students are generally in the
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age range of 16 to 17 years so that according to Piaget's
cognitive development theory, on average, they enter the
formal operational stage [36]. At this stage, individuals begin
to be able to think abstractly, logically, and systematically.
Learners are expected to have the ability to think rationally,
solve problems, and understand the relationship between
existing materials [53]. However, grade X students are still
in the age range of 7-18 years who still have an interest in
activities that involve elements of play [54]. Thus, the
spinning wheel-based question thread pull media is suitable
for the age of students.

In the fourth aspect, indicating that the rules in the
spinning wheel-based question thread pull media are easy to
understand. The spinning wheel-based question thread pull
media is equipped with a guidebook that contains a media
overview, media display, equipment, and game rules to make
it easier for students to understand the media so they can win
the game. The development of game media must be equipped
with a guidebook to make it easier for students and teachers
in learning activities [55].

The fifth aspect indicates that the spinning wheel-based
question thread pull media is challenging and actively
involves learners. This media contains problem cards and
question cards that learners must complete to earn points.
The implementation of the media is juxtaposed with the
cooperative learning model, which at the end of the syntax
gives awards to the group [56]. Learners will want to win by
scrambling for the highest points and getting awards, so as
to encourage active involvement. Interesting and interactive
media allow learners to be more involved in learning, so they
feel more motivated to learn [43].

The sixth aspect indicates that the media display is
generally able to attract the attention of users, both in terms
of colour selection, illustrations, layout, and other visual
elements. Learning media must pay attention to the
preparation of clear text, the use of colors, fonts, and the right
layout [43]. Then, the spinning wheel-based question thread
pulls media that combines text, animation, images, and audio
elements. Text and image elements are made clear and in
accordance with the atomic structure material. This is in line
that interesting learning media must have the ability to
combine all media elements, such as text, video, animation,
image, graphics, and sound [57]. In addition, the spinning
wheel-based question thread pull media is designed to be as
attractive as possible, with a precise layout and using colors
that are not too flashy. The questions in the spinning wheel-
-based question thread pull media are also converted into
barcodes so that the text can be read clearly.

Based on the results of other studies on the validation
of amedia, Lucky Draw Chemist media based on the website
validated by three experts, it was concluded that Lucky Draw
Chemist media was declared valid based on content and
construct validity. Thus, Lucky Draw Chemist, media
media-based on the website developed, is declared feasible
to improve students' analytical skills on chemical bonding
materials [58]. In addition, the results of other studies show
that there is a significant difference in Game Spinning Wheel
learning media on the learning activity of students on the
material of the coordination system of class XI IPA at SMA
Negeri Arjasa Jember [59].
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Conclusion

Based on the results of data analysis of the spinning
wheel-based question thread pull media validation sheet,
three experts were consulted, and it is known that the content
validity and construct validity of the spinning wheel-based
question thread pull media on each aspect of the assessment
are > 3 with good criteria. So it can be concluded that the
spinning wheel-based question thread pull media developed
is declared “valid” as a learning media in schools to train the
communication skills of class X senior high schools or
Islamic high school students on atomic structure material.
Furthermore, it is recommended that further research be
conducted to determine the practicality and effectiveness of
this media in training students' communication skills. The
implication of the spinning wheel-based thread pulling
media developed can be useful as an alternative learning
media that makes learning more effective and efficient by
encouraging students to actively communicate and become a
means of creating meaningful and enjoyable learning
experiences. In accordance with the independent curriculum,
communication skills are one of the important skills that
must be possessed in the 21st century.
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