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Basic physics experiment textbooks are widely used by lecturers and students 

in physics courses at universities, but relevant and easy-to-use basic physics 

experiment textbooks are not yet available. Most of the available books are 

practical books. The purpose of this study was to determine the stages of 

developing a basic physics experimental textbook based on pictorial riddles. 

This type of research is research and development (R&D) research. The 

research uses the Plomp Model with three stages, namely preliminary 

research, prototype or development, and assessment. The subjects of this 

study were students of the Physics Education study program at the University 

of HKBP Nommensen Pematangsiantar. Data analysis used descriptive 

quantitative. The results showed that the development value of pictorial 

riddle-based textbooks had a high level of attractiveness based on the 

assessment of material/content experts reaching 93.75%. The development 

value based on pictorial riddle has a high level of attractiveness based on field 

test assessments reaching 91%. This shows that the development of pictorial 

riddle-based basic physics experimental textbooks has good quality and is 

suitable for use to improve student learning outcomes in basic physics 

experimental subjects. 
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INTRODUCTION 
The experimental basic physics course is one of the compulsory subjects in the 

physics education study program at HKBP Nommensen Pematangsiantar University. 

This course is a course with a weight of 2 credits. In general, basic physics experimental 
courses are subjects that carry out more practical work than theory. Students are required 

to be able to conduct experiments to prove the truth of the existing theory. To support the 
achievement of learning objectives for basic physics experimental subjects, supporting 

facilities are needed. One of the tools needed is the existence of a textbook as a guide for 
students in conducting experiments. Textbooks are one type of teaching material that can 
be developed. Textbooks are books that are compiled for the benefit of the learning 

process, whether sourced from research results or the results of an idea about something 
or a study of a particular field which is then formulated as learning material. (Arsyad, 

2011). 
Textbooks provide facilities for independent learning activities, both in terms of 

substance and presentation. The use of textbooks is part of the book culture, which is one 
of the signs of a developed society. Viewed from the learning process, textbooks have an 
important role (Andi, 2011). Textbooks are one of the important means to achieve the 
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success of the learning process. The existence of textbooks will help students understand 
and master the goals to be achieved in the subjects they take. This book will guide and 

direct students in mastering the expected competencies in taking a subject. Books are a 
very fundamental learning medium. In learning, books not only act as a transfer of 

knowledge but also as a source of inspiration and motivation (Rizki M. 2015). According 
to observations made by researchers so far, the textbooks used in teaching basic physics 

experimental subjects at UHKBPNP are still in the form of practicum modules. So that 
students who carry out practicum are very difficult to experiment. 

This is due to the fact that the modules used today are still lacking in containing 

learning materials regarding the basic introduction of tools and materials in practicum and 
the theories contained in the practicum module. The module currently used uses a work 

procedure whose steps are difficult for students to understand. Textbooks developed in 
lectures must be able to improve literacy and communication skills, namely textbooks that 

use pictures and direct experiments or known as pictorial riddles. Pictorial riddle is 
learning that uses pictures, experiments as a medium for problems in learning. So that the 
basic Physics Experiment lectures are easier to understand and apply by Physics education 

students. Pictorial riddle is a teaching strategy that can increase students' motivation and 
interest in small and large group discussions. Pictures, demonstrations, or materials 

presented based on perceived facts can be used as a way to improve students' critical and 
creative thinking. A riddle in the form of pictures, posters or direct experiments then the 

teacher asks questions about the riddle (Hamruni, 2009). Pictorial riddle is also a way of 
learning by confronting students with a problem to be solved or solved through pictures, 
demonstrations, or real situations (Depino, 2011). Therefore, researchers took the 

initiative to develop textbooks as an alternative to overcome these problems. The textbook 
that was developed is based on Pictorial riddles which can improve student learning 

outcomes in conducting physics experiments.  

METHOD 
The type of research used is R&D research. Research development is a process or 

steps to develop new products or improve existing products, and can be accounted for 
(Sukmadinata & Syaodih. 2012). Research and development research is a research method 

to produce certain products (Sugiyono, 2010). Research activities are carried out to find 
out the initial or actual situation in the field as a problem in developing a product, namely 
the basic Physics Experiment textbook for Physics education students. The development 

model used is the Plomp model consisting of three stages, 1) preliminary research (initial 
investigation analysis), 2) prototyping or development phase (prototype or development 

stage), 3) assessment phase (assessment stage) (Plomp. 2013). The trial subjects at the 
Physics Education Study Program at HKBP Nommensen Pematangsiantar University 

were 15 people. The research data were obtained through analytical questionnaires, 
validation sheets, practicality, observation of attitudes, skills, and competency tests. 

RESULTS AND DISCUSSION 
The textbook produced in this development contains 3 stages, namely the 

Preminilary Research stage, the Prototyping or Development stage and the Assessment 
phase (the assessment stage/Field Test). 

Preliminary Research Stage 
The preliminary research stage is an initial analysis that aims to determine the need 

for developing Pictorial Riddle-Based Basic Physics textbooks for Physics Education 

Students. This stage is a guide in the development of textbooks so that they become more 
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focused and of high quality. The results of the analysis of this stage were obtained by 
conducting a preliminary analysis, student analysis, and material analysis. Learning 

materials (instructional materials) are knowledge, skills and attitudes that must be 
mastered by students to fulfill learning outcomes in study program learning outcomes. The 

material analysis carried out in the development of pictorial riddle-based basic physics 
textbooks for physics education students are: Determining the Quantity of the Spring 

Constant; Determining the Coefficient of Fluid Volume Expansion; Dynamic Fluid 
Experiments; Hydrostatic Pressure; Flat Mirrors and Angle Mirrors; Refraction in 
Planparallel 

Prototyping or Development Stage 
The prototyping or development stage is the stage of designing and developing 

textbooks. The developed textbook consists of an introductory page, a core section, and a 

closing page (Rachmawati, 2004). The introductory page in the textbook consists of a book 
cover such as Figure 1. 

 
Figure 1. Cover of Basic Physics Experiments 

Figure 1 describes the design of a textbook cover equipped with an ISBN number. 
The core part of the book consists of subtitles, material descriptions, sample questions, 
additional knowledge or the latest technology and practice questions related to the sub 

material being studied. As well as the closing pages of the required attachments, 
bibliography and author biodata. 

Assessment phase (Assessment phase/Field Test) 
After the preliminary research stage and the prototyping or development stage are 

carried out, the assessment stage or field test is carried out. The results of the field test were 

carried out by testing the use of basic physics experimental textbooks on 10 physics 
education students who taught basic physics experiments courses. The results obtained are 
that the average pre-test score is 47 and the post-test average is 81. From these results, the 

post-test score is better than the pre-test score. So there is a difference before students use 
the developed textbook and after using the developed textbook. 

The following is the presentation of the data from the validation of textbooks by 
material/content experts and media/design experts as well as supporting lecturers. 

Table 1. Textbook Validation Results 

No Aspects assessed Score  
Persentage 

(%) 
Category 

I FORMAT    

 1. Clarity of material distribution 4 100 Valid 
 2. Have Charm 3 75 Valid 
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No Aspects assessed Score  
Persentage 

(%) 
Category 

 3. Numbering system clear 4 100 Valid 

 4. Room arrangement/ layout 3 75 Valid 
 5. Match between text and illustrations 3 75 Valid 

 6. The type and size of the letters are 
appropriate 

3 75 
Valid 

II LANGUAGE   Valid 

 1. Grammatical correctness 3 75 Valid 
 2. Clarity of instructions/ 

directions,comments and problem solving 

 

3 

75 

 

Valid 

 3. Simplicity of sentence stucture 3 75 Valid 

 4. The communicative nature of the 
language used 

3 75 
Valid 

III ILLUSTRATION    

 1. Illustration Support 3 75 Valid 
 2. Have a clear view 4 100 Valid 

 3. Easy to understand 3 75 Valid 

IV CONTENTS    

 1. Content / material truth 4 100 Valid 
 2. Grouped into logical sections 3 75 Valid 

 3. Suitability of material order 4 100 Valid 
 4. Feasibility as a learning tool 4 100 Valid 

 Average 3.41 83.82 Valid 

 
From Table 1 above, the average score for all textbook assessments is in the valid 

criteria, which is 83.82%. The three validators concluded that the textbook could be used 
with minor revisions. 

Data Analysis of Textbook Content Expert Validation Results 
Based on Table 1, the results of the assessment given by the expert on validating the 

contents of the physics experiment textbook are valid. This is based on the development 

of textbooks produced by researchers that are relevant to the physics education curriculum. 
The overall score of the questionnaire assessment is presented as follows: 

𝑃 =
∑ 𝑋

∑ 𝑋𝑖
𝑥100% =

15

16
𝑥100% = 93.75% 

Where:  ∑ 𝑋 is the number of scores given by the validator 

              ∑ 𝑋𝑖 is the total maximum score for the content section 

              P is the percentage of assessment for the content of the textbook 

The validation results from material experts/contents of physics experiment 
textbooks reached 93.75% and were in very valid criteria and did not need further revision. 

Textbooks are appropriate for the learning process. 

Data analysis of the results of the expert validation of Physics Experiment Textbook 

Design 
The results of the assessment given by the textbook design validation expert are 

sufficient. This is based on the development of basic physics experiment textbooks that the 
textbook appearance is quite attractive and suitable for use in learning. 

The overall score of the questionnaire assessment is presented as follows: 
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𝑃 =
∑ 𝑋

∑ 𝑋𝑖
𝑥100% =

43

52
𝑥100% = 82.6 % 

Where : ∑ 𝑋 is the number of scores given by the validator for the Format, Language and    

Illustration section (Design Section) 
∑ 𝑋𝑖 is the total maximum score for the Format, Language and Illustration section 

(Design Section) 

P is the percentage rating for the Format, Language and Illustration section 
(Design Section) 

The validation results from the physics experiment textbook design expert reached 
82.6% and were in very valid criteria and did not need further revision. Textbooks are 

appropriate for the learning process. 

Data Analysis of Field Trial Results of Basic Physics Experiment Textbooks 
Data analysis of the results of field tests conducted on students aims to determine the 

extent to which students' abilities in mastering basic physics experimental learning 
materials during lectures on the ability of knowledge, attitudes, and skills. 
Knowledge ability 

Knowledge ability aims to determine the extent to which students' ability to 
understand the material during lectures with an average of 81 is categorized as good, but 
still needs more understanding to relate basic physics experimental material in everyday 

life. 
Attitude Ability 

Attitude competence in learning is a series of activities designed to measure the 
values or views of life obtained by students as a result of a learning program. 
Skill Competence 

Skill abilities are educators assessing practice tests, projects and portfolio assessments 
(Prastowo, 2011). 

Table 2. Table of Field Test Results 

No Subject 

( College student) 

Assessment Aspect 

1 2 3 4 5 6 7 8 9 10 ƩN Ʃxi % 

1 4 4 4 4 4 4 4 4 3 3 38 40 95 

2 3 4 4 4 4 3 4 4 3 3 38 40 95 
3 4 4 4 4 4 4 4 3 4 4 39 40 97.5 

4 4 4 3 3 3 3 3 4 4 4 35 40 87.5 
5 3 4 4 4 4 4 4 4 3 3 37 40 92.5 

6 3 4 3 4 4 3 4 3 4 4 36 40 90 
7 4 4 3 4 4 3 3 4 3 4 36 40 90 
8 4 3 3 3 3 4 4 4 4 4 36 40 90 

9 3 4 3 3 4 3 4 3 4 4 35 40 87.5 

10 3 4 4 3 4 3 4 3 3 3 34 40 85 

Average  91 

Information: 

Assessment aspect 1: The physics experiment textbook that was developed can facilitate 
learning 

Assessment aspect 2: The use of physics experiment textbooks can encourage learning 

memberi 
Assessment aspect 3: the subject matter contained in the physics experiment textbook is 

easy to understand 
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Assessment aspect 4: The practical guide contained in the physics experiment textbook is 
easy to practice 

Assessment aspect 5: the typeface and font size contained in the basic physics experiment 
textbook is very easy to read 

Assessment aspect 6: In studying this book, I did not find difficult words 
Assessment aspect 7: the instructions contained in the textbook are very easy to understand 

Assessment aspect 8: the language contained in the basic physics experiment textbook is 
easy to understand 

Assessment aspect 9: Practice questions are easy to understand 

Assessment aspect 10: Basic physics experiment textbooks can help to work together in 
teams 

Subject No (1-10): Student Respondents who use basic physics experiment textbooks 
Xi : The number of ideal scores in one item 

N : Total score of each respondent 
xi : Total score of all items' ideal score 
 

Based on Table 2, the results of the field trial assessment can be described as follows: 
The results of the field trial validation of physics experiment textbooks reached 91% and 

were in the valid criteria and did not need further revision. Textbooks are appropriate for 
the learning process. 

CONCLUSION 
Based on the results and discussion, it can be concluded that the development of this 

pictorial riddle-based textbook resulted in a product in the form of a basic physics 

experiment textbook. The product developed has fulfilled the components as a good 
textbook and can be used in the learning process. The feasibility of a pictorial riddle-based 
physics experiment textbook obtained a percentage value from the experts and subjects 

studied as follows: 
1. The post-test score reached an average of 81 compared to the average pretest score of 

47, there was a significant increase. This shows that there is an increase in learning 
outcomes after using the product development of the basic physics experimental 

textbook based on pictorial riddles. 
2. The value of developing a pictorial riddle-based textbook has a high level of interest 

based on the assessment of material/content experts reaching 93.75% 

3. The acquisition value of pictorial riddle-based development has a high level of 
attractiveness based on the assessment of design experts reaching 82.6% 

4. The acquisition of a pictorial riddle-based development score has a high level of 
attractiveness based on a field test assessment of 91%. 

Thus the development of pictorial riddle-based physics experimental textbooks can 
be said to have good quality. This is because the use of this textbook can increase the 
effectiveness and feasibility and provide a positive influence in improving student learning 

outcomes 

RECOMMENTATION 
The suggestion for further researchers is to be able to develop other textbooks 

according to their field of science based on pictorial riddles. 
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