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Abstract: The purpose of this research is to develop learning media that can 
improve students' Higher Order Thinking Skills (HOTS) on the topic "circular 
motion". Therefore, its design is a research and development (R&D) study with 
4D model (Define, Design, Develop, and Disseminate). Experts were involved 
to validate the products that had been developed, which are teaching props and 
Student Worksheets (SWS), through a validation questionnaire. The collected 
data were then analyzed descriptively and qualitatively. The results showed 
that the total average of all aspects of the assessment was 81.8 which was 
included in the "very good" category. Based on this result, it can be concluded 
that the products developed, namely learning media for "circular motion" 
material, is suitable for use in the learning process to improve students' higher 
order thinking skills. 
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Introduction 
  

The essence of the whole educational process lies in 
the learning process. In the learning process, student 
participation holds a large and important role (Bovill et 
al., 2011; Supriyono, 2018; Magdalena et al., 2021). 
Student participation can be done by listening, seeing, 
writing, feeling, and thinking. Quality learning requires 
teachers who are creative and innovative (Ayob et al., 
2013; Pitaloka et al., 2021) in conducting their lessons. 
This is so that students can easily understand the 
material being taught and are motivated to participate 
more in the learning process (Mauladani, 2021; Nikat et 
al., 2021). 

However, the reality in the field shows that current 
education is still dominated by the paradigm that 
knowledge is memorized (Sudarsana, 2018). In addition, 
the role of the teacher is still considered the main source 
of knowledge, and lecturing remains the main method 
in conventional learning (Zaki et al., 2020). Teachers tend 
to choose this model because it is easier to implement, 
without the need for practical tools or materials (Hikam 
et al., 2020). They only need to explain concepts from 

books and other learning resources (Kusumastuti et al., 
2021). This leads to students not being trained to learn 
independently and develop their thinking skills, which 
is actually the key to success in today's learning 
(Suryono, 2022). This type of learning often makes 
students passive (Oktiani, 2017) and is unable to meet 
the demands of 21st century education which calls for 
students to have high-order thinking skills (HOTS) 
(Collins, 2014; Baroya, 2018; Hermita, 2021). 

Basic knowledge and simple thinking skills are no 
longer sufficient outcomes of education. Instead, 
education needs to enable students to possess and apply 
the skills of the twenty-first century (Rusmining et al., 
2020). In order to prepare students for success in the 
digital era, the Partnership for 21st Century Skills 
collaborated to create a 21st century learning framework 
(Sugiyarti et al., 2018). These fundamental 21st century 
talents include effective collaboration and 
communication (Syahputra, 2018), creative and 
inventive thinking (Yudha et al., 2018), critical thinking 
and problem solving (Butterworth et al., 2013), and so 
on. All of these skills are higher order thinking 
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competencies (Widiawati et al., 2018; Hastuti et al., 
2021).  

As stated by Kristanto et al. (2020), higher order 
thinking skills are skills that connect concepts and facts, 
evaluate, explain, and draw conclusions. Problem 
solving, decision making, critical and creative thinking 
are divisions of HOTS (Andriyani et al., 2020). Razak et 
al. (2021) emphasized that HOTS has an essential 
function in educational evaluation as it has the power to 
influence students' aptitude, speed, and learning 
efficiency. Every learner in this century is required to 
have HOTS skills In order to compete in the workforce 
and advance their nation to be able to face various future 
problems (Susilo et al., 2019; Raharja, 2019). Particularly 
for educators, higher order thinking skills are even more 
important to have as they are the ones who prepare the 
future generation with them (Szabo et al., 2020). 

Based on empirical evidence, Indonesian students 
still lack the required higher order thinking skills 
(Hutagaol et al., 2020). This fact can be seen from 
Indonesia's low ranking on the 2018 Program for 
International Student Assessment (PISA), where 
Indonesia ranked sixth from the bottom (74th) out of 80 
participating countries. This finding is certainly very 
alarming and shows that the academic performance of 
Indonesian students is significantly below expectations; 
even lower than other Southeast Asian countries such as 
Malaysia, Thailand, and the Philippines. As a solution, 
Budiarta et al. (2018) revealed that educators can attempt 
to enhance students' thinking skills by utilizing creative 
teaching tools or media. 

The Latin word "medium", which means 
intermediary or introducer, is the origin of the word 
"media". Messages or information that the sender of the 
message wants to convey to the intended audience or 
recipient can be channeled through these media (Latifah 
et al., 2020). Learning media, on the other hand, is 
anything that can be used to convey educational 
concepts or materials to students, thus facilitating their 
participation in learning activities and achieving 
educational goals (Febrita et al., 2019). 

Learning media is an integral part in the process of 
implementing education. They serve a crucial role in 
improving the teaching and learning process, building a 
good relationship between educators and students, and 
preventing students from getting bored while learning. 
According to Magdalena et al. (2021), using learning 
media in the classroom can boost students' enthusiasm 
for learning, which is an effective driving force that 
sustains their learning activities and guides them to 
achieve learning goals (Marimin et al., 2006). The higher 
students' motivation, the greater their chance of 
achieving learning objectives (Tafonao, 2018; Emda, 
2017). For example, the use of learning media in the form 
of game-based videos can encourage students to learn 

physics, including circular motion material, and to 
achieve better outcomes that are in accordance with 
competencies (Zulherman et al., 2019).   

Given that it has a big contribution to the students' 
ability to attain the learning objectives, a good learning 
medium should have characteristics that can 
accommodate the abilities to be developed in the 
learning process (Andriyani et al., 2020). For example, if 
the main focus of learning is to improve the ability to 
think critically and solve problems, then the teaching 
materials and media used must be based on indicators 
of Higher Order Thinking Skills (HOTS). HOTS-themed 
questions are known to be able to hone students' 
thinking skills in solving various problems (Anisah et 
al., 2018; Malik et al., 2018). This is because these 
questions train students' ability to think deeply and 
broadly.  

Nurfadhillah et al. (2021) suggest that 
learning props are used for conveying knowledge. 
Continuous learning can be greatly aided by the usage 
of learning props. Learning props, such as for the 
"circular motion" material, can serve as figures for actual 
learning concepts. The subject matter "circular motion" 
is mathematical and relevant to everyday life, yet there 
are numerous notions in it that frequently lead to 
misconceptions among students. Consequently, it is 
more effective to teach this topic through the media in 
order to eliminate student misunderstandings. 

Based on the discussion of the value of fostering 
higher-order thinking abilities (HOTS) and the 
contribution of media to the learning process, the 
researchers decided to develop learning props that can 
enhance students' HOTS, particularly in the topic 
"circular motion”.   
 

Method  
 

The research has a design of research and 
development (R & D), which is to create a product and 
test its effectiveness (Putri, 2016). To be able to do this, 
an analysis is carried out on the subject of the objective 
to determine needs and ensure that the products 
developed are appropriate and can be of benefit to the 
wider community. 

The 4D development approach consisting of four 
steps (Define, Design, Develop, and Disseminate) was 
used in this research. The first stage is Define, which is 
also known as the needs analysis stage. The second stage 
is Design, which entails creating a conceptual 
framework for learning models and tools. The third 
stage is Develop, which requires conducting a validation 
test or evaluating the feasibility of the media. The fourth 
and final stage is Disseminate, which involves practicing 
research subjects. Because it focuses on only the 
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development process, this research was carried out until 
the develop stage (validation, evaluation, and revision). 

  

 
Figure 1. Research design 

 
The validation questionnaire with Likert scale was 

used to collect data. Three professors and two media 
users who are Physics teachers validated the research 
product. The collected data were analyzed qualitatively 
through descriptive analysis. The percentage of score for 
each aspect was calculated using the formula (Putri, 
2016) below: 
 

Score =  
obtained score

maximum score
 ×  100% (1) 

 
The percentage of the validation score was then 

translated into qualitative values as shown in Table 1. 
 

Table 1. Validation Category 
Score Range (%) Criteria 

0 - 20 Very Bad 
20 - 40 Bad 
40 - 60 Moderate 
60 - 80 Good 
80 - 100 Very Good 

 
Result and Discussion 
 

The product developed in this research is learning 
props for the material 'circular motion'. In more detail, 
the following is an explanation of the results of each 
stage of the product development: 

 
Define Stage 

In the definition stage, there are a number of key 
steps involved, such as front-end analysis, student 
analysis, task analysis, concept analysis, and learning 
objective analysis. 

The front-end analysis involves interviewing 
teachers at Senior High School 12 Pekanbaru to 
determine that there is currently no learning media 
available for circular motion material. Instead, the 
circular motion material, particularly the concept of 

wheel relationships, is taught using pictures in the 
textbook. 

The student analysis involves assessing the 
students' Higher Order Thinking Skills (HOTS) through 
testing, which revealed that students are not performing 
well in this area; they scored below 60. Consequently, it 
is necessary to provide learning aids to help students 
master the Physics concept, which will also help 
improve their critical thinking abilities. 

The task analysis involves reviewing the material 
that would be presented to support the learning media. 
For instance, one of the media designed is a 
demonstration of wheel relationships, which includes 
three types of wheels-concentric, tangent, and connected 
by a belt. Along with that, concept analysis includes the 
Physics concepts contained in the demonstration. 

Results should be clear and concise. The discussion 
should explore the significance of the results of the work, 
not repeat them. A combined results and discussion 
section is often appropriate. Avoid extensive citations 
and discussion of published literature.  

The learning objective analysis is the stage of 
formulating the learning objectives. The aim is to achieve 
discovery learning where students are capable of 
analyzing the quantities related to wheel relationships. 
To achieve this, students can conduct experiments using 
a demonstration of wheel relationships, using a Student 
Worksheets (SWS) that have been developed. 
 
Design Stage 

This stage encompasses the planning of the 
research product, which involves multiple steps in 
designing the learning tool, including the selection of 
equipment and materials, the shape of the 
demonstration media, and the creation of Student 
Worksheets. 

The materials utilized consist of iron, wheels, 
pedals, and chains. Iron is employed to secure the 
wheels, providing sturdiness and durability to the 
media. A preliminary sketch of the learning tool was 
then drawn. It is important to note that the learning tool 
cannot stand alone and requires Student Worksheets to 
accompany it. The Student Worksheets were designed 
using the SWS format and contain subject matter 
tailored to "circular motion" material while emphasizing 
the development of Higher Order Thinking Skills to 
sharpen the students' higher-level thinking abilities. 
 
Develop Stage 

Product validation was carried out during the 
development stage. The product being assessed was the 
Learning Props that have been designed as a learning 
media. Three faculty members were involved as media 
experts, and two physics teachers as media users. Table 
2 below shows the overall validation results obtained. 
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Table 2. Validation Results of the Product 
Aspect Mean Score Criteria 

Media functionality 89 Very Good 
Media presentation 81 Very Good 
Suitability of SWS and learning 
media 

75 Good 

Capability to improve HOTS 76 Good 
Media safety 88 Very Good 
Total 81.8 Very Good 

 
The validation process carried out by experts and 

users has shown that the research product has 
exceptional quality. This indicates that the designed 
learning props are valid and appropriate for their 
function, appearance, and alignment with SWS. 
Moreover, the learning props offer good Higher Order 
Thinking Skills content, enabling students to improve 
their higher-level cognitive abilities. The safety of this 
learning media is also considered excellent. 

Learning media based on HOTS is an educational 
resource that aims to encourage and upgrade students' 
higher-level thinking skills. HOTS are a cognitive ability 
that facilitates individuals to investigate, evaluate, and 
incorporate information to solve intricate issues 
(Widana, 2017; Dosinaeng et al., 2019). These abilities are 
essential for success in the current job market 
(Miterianifa et al., 2021), where knowledge is constantly 
evolving and fresh challenges require innovative and 
analytical thinking (Hartono et al., 2020). HOTS-based 
learning media provides students with several 
advantages, including enhanced cognitive development, 
improved problem-solving skills, and increased 
motivation and involvement. 

The effective teaching of circular motion can be 
achieved through the use of HOTS (Higher Order 
Thinking Skills) based learning media (Novela et al., 
2019; Firdaus et al., 2020; Pratama et al., 2020). The 
concept of circular motion is complex and requires 
advanced thinking skills like analysis, evaluation, and 
synthesis for full comprehension (Rivalina, 2020). 
HOTS-based learning props can provide significant 
advantages in the teaching of circular motion. Such 
props can increase students' understanding of the 
concept of circular motion (Alfiah et al., 2022). Through 
the use of HOTS-based learning props, students can 
develop a deeper understanding of the concept and 
improve their ability to analyze, evaluate, and 
synthesize it. Additionally, problem-solving skills can be 
improved with it (Warti, 2019). Students can practice 
their advanced thinking skills by analyzing problems, 
evaluating alternative solutions, and selecting the 
appropriate one. Furthermore, HOTS-based learning 
props can increase student motivation and interest in 
learning (Gulo, 2018). As a result, students can have an 

enjoyable and engaging learning experience that boosts 
their enthusiasm for learning about circular motion. 

In conclusion, the use of HOTS-based learning 
props can bring significant benefits to the teaching of 
circular motion. Through such learning media, students 
can enhance their advanced thinking skills, deepen their 
understanding of circular motion, and improve their 
problem-solving abilities.  
 

Conclusion 
 

The results of the research demonstrate the validity 
and suitability of the HOTS-based learning props to 
teach students about "circular motion." This indicates 
that the learning media have met the standards needed 
for use during the learning process. This media seek to 
train students to think critically and creatively in solving 
problems, improve their metacognition skills as well as 
the ability to collaborate, as demanded in the 21st 
century. As this research is limited to the Develop stage 
and only focuses on validating the learning media that 
has been created, these HOTS-based learning props are 
open to other researchers who wish to continue until the 
fourth stage; Disseminate. After being established as 
valid as teaching and learning media, further 
researchers can then conduct a study on the efficiency of 
this HOTS-based learning props in the field to improve 
students' thinking skills. 
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