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The use of appropriate learning tools, one of which is in the form of lesson plans, worksheets, 

and assessment instruments using the Problem-Based Learning (PBL) model, is considered to 

be able to improve students' understanding of concepts. This is due to the low understanding of 

students' concepts in physics learning on Temperature and Heat material which is caused by the 

inaccuracy of the selection of learning tools and models used in classroom learning. Based on 

this, the purpose of this study is to determine the feasibility of physics learning devices on 

Temperature and Heat material by using the Problem-Based Learning model to improve 

students' understanding of concepts. The research design uses the 4D research and development 

model which consists of four stages, namely defining, designing, developing, and 

disseminating. Due to time constraints in conducting research, this research was only carried 

out until the development stage. This study used instruments in the form of three validation 

sheets which included validation sheets of RPP, LKPD, and assessment instruments given to 

four validators. The validators chosen to assess the learning tools that have been developed 

include one expert validator (Physics Education Lecturer) and three peer validators (Physics 

Education undergraduate students). Data analysis used in this study is validation analysis using 

a Likert scale. The results of this study indicate that the physics learning device on the subject 

of Temperature and Heat uses the Problem-Based Learning model to increase students' 

understanding of the concepts that have been developed which are stated to be very feasible to 

use. The average value obtained in the lesson plan validity test was 87.23%, the LKPD validity 

test was 84.17%, and the assessment instrument validity test was 81.11%. 
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In the era of revolution 4.0 there was intense competition where it was necessary to increase 

human resources, this was inseparable from the world of education in Indonesia. Improvements 
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that can be made are by increasing the learning outcomes of students and changing learning 

strategies and models in accordance with the times. One of the subjects that plays an important 

role in improving human resources is physics because physics contains logical and realistic 

concepts that play a role in shaping the human mindset in developing science and technology. 

Learning physics in the classroom, in fact, there are still problems that affect the mindset 

of students towards learning physics. Many students still perceive physics as learning that is 

less meaningful and less useful. This is due to a lack of understanding of the concept so that 

students cannot relate the physics learning that has been carried out with events that occur in 

the surrounding life. Even though the definition of physics is the science that studies the natural 

world and the phenomena that occur there. One of the misconceptions or lack of understanding 

of physics concepts occurs in the material Temperature and Heat. This misconception is quite 

high (Mustika, et al. 2020) indicating that the learning process has not been able to make 

students master the material concepts well. As one example, namely students who have not 

been able to distinguish the definition between temperature and heat. 

Conceptual understanding is a student's ability to master a number of materials, where 

students not only know and remember, but are also able to re-express, interpret, and apply the 

concepts they have learned. Understanding the concept is an important part of the learning 

process and solving problems. The indicators of understanding the concept according to Hamza 

(2016) include students being able to 1) restate a concept, 2) classify objects according to the 

concept, 3) give examples and not examples of a concept, 4) present concepts in the form of 

mathematical representations, 5) develop the necessary and sufficient requirements of a 

concept, 6) use, utilize, choose certain procedures, and 7) apply concepts or solve problems. 

In the process of learning physics so that students can improve their understanding of 

concepts, especially in the material Temperature and Heat, the teacher must have a strategy in 

choosing the learning methods and models to be used. One of the learning tools that can help 

students and teachers in the learning process is LKPD (Student Work Sheets) and RPP ( 

Learning Plans) along with their assessment instruments. The learning model that can be used 

is Problem-Based Learning (PBL). 

Problem-Based Learning learning model is learning that emphasizes problem-solving 

activities. In the learning process, the teacher is only a mediator and facilitator to help students 

in the process of building knowledge actively, while students are required to participate in 

learning actively and must be able to find answers to the problems that have been given by the 

teacher. The steps for Problem-Based Learning are 1) student orientation to problems, 2) 

organizing students for learning, 3) guiding individual or group experiences, 4) developing and 

presenting results, and 5) analyzing and evaluating the learning process. 

The learning device developed in this study is different from previous research, namely 

focusing on the learning material for Temperature and Heat and the learning model used, 

namely Problem-Based Learning (PBL). The development of learning tools in the form of 

LKPD and RPP along with assessment instruments using the Problem Based Learning model 

and scientific approach is expected to be able to assist the learning process of students in 

increasing understanding of concepts in the material Temperature and Heat. In addition, it is 

hoped that through increasing understanding of the concepts carried out in learning physics can 

change the mindset of students towards learning physics which is not difficult, but meaningful 

and useful. The purpose of this study is to determine the feasibility of physics learning devices 
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on Temperature and Heat material using the Problem-Based Learning model to improve 

students' understanding of concepts. 

This research uses the type of research and development or Research and Development (R&D). 

The purpose of this type of research is to develop and obtain validation of an educational 

product (Setyosari, 2016). The development model used in this R&D research procedure is the 

4D development model. There are four stages in the 4D model among them define, design, 

develop, and disseminate. There is limited time in conducting research, so the research 

procedure used only reaches the development stage.  

This study used a data collection instrument in the form of validation sheets with a total of 

three sheets given to four validators including one expert validator, a Physics Education 

Lecturer and three peer validators, namely Physics Education undergraduate students. The four 

validators are considered to have experience in the field of developing physics learning tools. 

The validation sheet for assessing learning tools consists of one RRP validation sheet, one 

LKPD validation sheet, and one assessment instrument validation sheet. The data analysis 

technique used in this study is validity analysis using a scale Likert. It aims to determine the 

feasibility of learning tools that have been developed. The following equations are used for data 

analysis. 

100%
f

P
n

=        (1) 

𝑃 is the percentage of validity obtained, f is score obtained, n total score. After finding the 

percentage of the calculation results, it is converted in the form of eligibility criteria or the 

validity of the learning tools presented in Table 1 (Latifah, 2016). 

Percentage (%) Eligibility/Validity 

0 – 49.99 Not feasible 

50.00 – 59.99 Less Worthy 

60.00 – 79.99 Worthy 

80.00 - 100 Very Worth it/feasible 

Based on the results of the literature, it was found that the learning process currently carried out 

uses the 2013 curriculum (K-13) with less varied learning models. During learning activities, 

there are several problems that arise in the physics learning process, including the methods, 

models, and learning media used. This makes students have the mindset that physics is learning 

that is less meaningful and less useful. This mindset arises due to a lack of understanding of 

concepts in learning physics, especially in the subject of Temperature and Heat. Based on this, 

it is necessary to have an appropriate learning strategy to improve students' understanding of 

concepts in learning physics, especially on the material Temperature and Heat. 
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At this stage, the initial design of the learning device that will be developed is carried out. The 

learning tools developed are in the form of LKPD and RPP along with assessment instruments 

using the Problem-Based Learning (PBL) model on Temperature and Heat material. 

The RPP design begins with a learning implementation plan using the Problem-Based 

Learning model. RRP contains learning objectives, Core Competencies (KI), Basic 

Competencies (KD), Competency Achievement Indicators (GPA), concept maps of 

temperature and heat material, learning strategies, learning media, learning resources, and guide 

steps and time allocation in learning. In the core activities, there is a series of learning using the 

Problem-Based Learning model and a scientific approach. The following is a display of the 

developed RPP. 
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LKPD designs are prepared according to the learning objectives in accordance with the 

Problem-Based Learning model and the Scientific approach. LKPD contains learning 

objectives, Basic Competency (KD), Achievement Indicators. Competence (GPA), motivation 

to learn, practicum guide steps, and sheets to answer the questions that have been provided. The 

following is a display of the developed LKPD. 

 
(a) 

 
(b) 

The design of the assessment instrument was prepared for cognitive, affective and 

psychomotor learning outcomes. The instrument is arranged by paying attention to the 

minimum cognitive domain that must be achieved by students. The contents of the assessment 

instrument are indicators, indicator questions, questions, answers, and the cognitive domain. 

The following is a display of the assessment instrument developed. 
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After carrying out the previous two stages, learning tools are produced that are in 

accordance with the Problem-Based Learning learning model to increase students' conceptual 

understanding of the material Temperature and Heat. The next stage is to conduct a validation 

test or test the feasibility of learning devices by four validators. There is one expert validator, 

namely the Physics Education Lecturer and three peer validators, namely Physics Education 

undergraduate students . From the validation test or feasibility test of learning tools that have 

been developed, the results are as shown in Table 2. 

Device 
Average Percentage 

Information 
Expert Validator Peers Validator 

RPP 86.67% 87.78% Feasible 

LKPD 78.33% 90% Feasible 

Assessment Instrument 73.33% 88.89% Feasible 

In this research, learning tools were developed in the form of LPKD and RPP along with 

assessment instruments based on the Problem-Based Learning model to improve students' 

conceptual understanding of the material Temperature and Heat. In the validity test or feasibility 

test the developed learning device is carried out based on the Likert scale. The assessment was 

carried out by four validators including one expert validator, namely a Physics Education 

Lecturer, and three peer validators, namely Physics Education undergraduate students. 

The RPP developed is based on the Problem-Based Learning learning model and a 

scientific approach to temperature and heat. The RPP developed is one of the meetings that 

focuses on the Heat Transfer sub-material which is expected to achieve the learning objectives. 

Based on table 2, the developed lesson plan is included in the very feasible category with an 

average percentage obtained from expert validators of 86.67% and peer validators of 87.78%. 

This shows that the RPP developed is stated to be very feasible to use. 

The LKPD developed was based on the Problem-Based Learning learning model on 

Temperature and Heat material. The LKPD developed is one of the meetings that focuses on 

the Heat Transfer sub-material which is expected to achieve the learning objectives. Based on 

table 2, the lesson plan developed is included in the very feasible category with an average 

percentage obtained from expert validators of 78.83% and peer validators of 90%. This shows 

that the developed LKPD is declared very feasible to use. 

Based on table 2, the assessment instrument developed is included in the very feasible 

category with an average percentage obtained from expert validators of 73.33% and peer 

validators of 88.89% . This shows that the developed LKPD is declared very feasible to use. 

The results of the study were obtained as a whole, namely the average score on the lesson 

plan validity test was 87.23%, the LKPD validity test was 84.17%, and the assessment 

instrument validity test was 81.11%. These results are in accordance with Egista's research [2], 

stating that learning tools developed on Harmonic Vibration material using the Discovery 

Learning model are feasible to use and can improve students' mastery of concepts. The 

indicators of mastery of concepts that are expected to be achieved according to Hamzah (2016) 

include students being able to restate a concept, classify objects, provide examples and non-
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examples, present concepts in the form of mathematical representations, develop necessary and 

sufficient conditions, use, utilize, selecting certain procedures, and applying concepts or solving 

problems. Based on this, the learning device on Temperature and Heat material using the 

Problem-Based Learning model developed can be declared feasible to use and is expected to 

increase students' understanding of concepts, especially on Temperature and Heat material. 

Based on the results of the validation or due diligence, the average score on the lesson plan 

validity test was 87.23%, the LKPD validity test was 84.17%, and the assessment instrument 

validity test was 81.11%. Where it can be stated that learning tools in the form of lesson plans, 

worksheets, and assessment instruments on Temperature and Heat materials use the Problem-

Based Learning model which aims to increase students' understanding of the concepts 

developed which are very feasible to use. As for suggestions for further research, it is expected 

to be able to develop learning tools with this Problem-Based Learning (PBL) model for other 

physics subjects and materials. 
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