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Abstract: Indonesia's scientific literacy ability is low with a score of 389. This score can 
indicate the critical thinking skills of junior high school students. To improve critical 
thinking can be done by innovating learning tools. For this reason, this research was 
conducted using the R&D method to develop UKBM which can help students achieve 
learning mastery. UKBM is part of the learning tools. In this study, UKBM was prepared 
based on Problem Based Learning (PBL) on the physics of the human circulatory system. 
So that it can be used by students in learning to enrich their knowledge by oriented towards 
critical thinking skills. The model used in this research is ADDIE (Analysis, Design, 
Development, Implementation, and Evaluation). The research was conducted during the 
Covid-19 virus pandemic, so there has been no effectiveness test. The validity of UKBM 
was obtained through validation of Education Study Program lecturers at FMIPA UM and 
science teachers at SMPN 8 Malang. The readability test was carried out on 31 students of 
SMPN 8 Malang grades 9E and 9F who had received material on the physics of the human 
circulatory system. The percentage of UKBM product validity was 85.41% and the 
readability test percentage was 87.98%. Based on these results, the PBL-based UKBM on the 
Physics of the Human Circulatory System Oriented Critical Thinking Skills was declared 
valid and passed the readability test.  
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Introduction  
 

The scientific literacy ability of Indonesian students 
is still low (Zahara & Atun, 2018). Indonesia ranks 74th 
out of 79 countries with an average scientific literacy 
score of 389 (Schleicher, 2018). PISA's scientific literacy 
scores can show the critical thinking skills of junior high 
school students (Pratiwi, 2019). Students' critical 
thinking ability is one of the high-level skills that are 
needed in the teaching and learning process (Bustami et 
al., 2019). According to Piaget's theory of development, 
the age of junior high school children is a transition from 
the concrete thinking stage to the formal thinking stage 
(Santrock, 2008). Armed with critical thinking skills, 
students can connect abstract learning materials with 
phenomena in everyday life (Yustiqvar, 2019). Several 

indicators can be used to assess students' critical 
thinking activities, namely classifying, assuming, 
predicting, designing investigations, minimizing errors 
in investigations, observing, making graphs, 
interpreting data, analyzing, making conclusions, and 
evaluating (Carin, 1998). Critical thinking skills can train 
students to decide solutions to a problem, so they can 
optimize learning outcomes (Rusdi et al., 2016).  

To improve students' literacy skills, it is necessary 
to make improvements in classroom learning (Hewi & 
Shaleh, 2020). Improvements can be made through the 
development of lesson plans (Depdiknas, 2008). 
Planning in learning includes lesson plans, syllabus, 
teaching materials, learning media, learning resources, 
assessment tools, and learning scenarios 
(Permendikbud, 2016). Based on the results of 
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interviews with science teachers at SMPN 8 Malang, 
before carrying out learning the teacher developed 
learning tools in the form of lesson plans, LKPD, and 
assessment instruments. The device is developed 
according to the conditions of the school, students, and 
teachers' thoughts. Science learning covers three fields of 
science, namely physics, chemistry, and biology 
(Kemendikbud, 2018). In the process, students are led to 
gain understanding through natural phenomena around 
them. However, there is a material that is abstract so that 
it cannot be presented directly in front of students, such 
as blood circulation (Fadillah, 2018). To gain student’s 
critical thinking, the blood circulation must be explained 
not only biologically but also physically. Because in 
science, the material consists of biology, physics, and 
chemistry. For this reason, students' ability to think 
critically is needed to understand the material of blood 
circulation (Prilyta et al., 2016).  

Teaching materials can help students during the 
learning process (Dewi & Susilowibowo, 2016). 
Teaching materials are divided into visual, audiovisual, 
and interactive multimedia teaching materials 
(Depdiknas, 2008). Printed teaching materials include 
Community Based Health Efforts (known with UKBM), 
posters, brochures, leaflets, student worksheet, books, 
handouts, and modules (Al-Tabany, 2014). UKBM is one 
of the units in learning tools that can be used by students 
to achieve individual mastery of all Core Competency 
(known with KI) and Basic competencies (known with 
KD) (Kemendikbud, 2016). However, the use of UKBM 
in Indonesia is still relatively rare, because it was only 
tested in the 2017/2018 school year (Lisya, 2019). To 
facilitate students in developing their critical thinking 
skills, UKBM can be combined with several learning 
models such as Inquiry Learning, Discovery Learning, 
Problem Based Learning, and Problem Based Learning 
(Markhus et al., 2019).  

Problem Based Learning helps students with 
various abilities and different perspectives on a problem 
to study together in small groups through analyzing 
problems, making hypotheses, solving problems, and 
drawing conclusions (Leasa et al., 2019). Through PBL-
based UKBM students can develop critical thinking, 
creativity and innovation, collaboration, and 
communication skills (Charles Fadel, 2009). The results 
of previous research conducted by Ni Kadek Intan 
Dwipayanti in 2020 showed that UKBM based on the 
Science, Technology, Engineering and Math (STEM) 
Approach on respiratory system materials was very 
feasible to be used as a new alternative in teaching 
materials (Kadek et al., 2020). This is reinforced by the 
results of Gilang Pratiwi's research in 2020 which shows 
the development of e-UKBM with the kvisoft flipbook 
maker application in physics learning is feasible to 
improve students' problem-solving abilities. blood 

circulation based on Problem Based Learning oriented to 
students' critical thinking skills. 
 
Method  
 

The research was carried out using the R&D 
method to produce a product in the form of PBL-based 
UKBM on the subject of Physics of the Human 
Circulatory System which is oriented towards students' 
critical thinking skills, research was carried out using the 
ADDIE model. The research was conducted to innovate 
existing products with several developments, namely 
PBL-based and using materials in KD 3.7 and 4.7 class 
VIII. For this reason, researchers adopted the ADDIE 
research model because it is simple, systematic, and 
provides opportunities for evaluation and revision in 
each phase. The ADDIE model consists of analysis, 
design, development, implementation and evaluation 
stages. At the analysis stage, a gap analysis is carried out 
between theory and reality in schools. At the design 
stage, UKBM plans and designs were prepared. In the 
development stage, UKBM development is carried out 
in accordance with the results of the previous stage. The 
implementation phase was not carried out properly 
because face-to-face learning was abolished during the 
Covid-19 pandemic. So it is feared that invalid data will 
be obtained if carried out. So that at the implementation 
stage a validation test and a readability test were carried 
out. The validation test was carried out by lecturers and 
science teachers at junior high schools, while the 
readability test was carried out for junior high school 
students. At the evaluation stage, evaluation and 
improvement of UKBM products is carried out. 

Product validity is determined by the validator by 
filling out a questionnaire on the assessment instrument. 
Furthermore, a readability test was carried out on 
students. The data obtained are quantitative data and 
qualitative data. Quantitative data comes from the Likert 
scale and Guttman scale scoring. The Likert scale uses a 
score of 1 to 4 with a score of 1 strongly disagreeing, 2 
disagreeing, 3 agreeing and 4 strongly agreeing. The 
Guttman scale uses a score of 0 with the statement 
“No/False” and a score of 1 with the description 
“Yes/True”. While qualitative data comes from 
comments and suggestions given by the validator. The 
data analysis technique used is a descriptive analysis by 
calculating the average percentage score from the 
validation results and UKBM readability test with the 
Formula 1: 

 

Validity (%) = 
!	#
$

x 100%                (1) 
 
Information : 
Σ x= the number of answers scores of each respondent 

on the assessed aspects 
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n  = the number of answers the maximum score in the 
aspect of assessment 

The percentage results obtained are then adjusted 
according to the criteria on Table 1. 
 
Table 1. Criteria of percentage results obtained 
Percentage Description 
0% - 20% Not very good 
21% - 40% Not good 
41% - 60% Deficient 
61% - 80% Good 
81% - 100% Very good 

(Riduwan, 2015) 
 
Result and Discussion 
 

Product development in the form of UKBM on the 
physics of human circulatory system material based on 
Problem Based Learning oriented students' critical 
thinking skills. The material in UKBM is adjusted to the 
2013 curriculum at KD 3.7 and 4.7 for SMP class VIII. 
UKBM consists of UKBM identity (identity, subject 
name, semester, basic competence, IPKD, subject matter, 
time allocation, learning objectives, and learning 
materials), concept maps, learning process (instructions 
for use, introduction, and core activities), and closing in 
the form of self-reflection (Kemdikbud, 2017). Indicators 
of students' critical thinking activities are included in the 
PBL syntax. In the orientation syntax of students' critical 
thinking activities are Interpretation, Ask and answer 
questions. In the syntax of organizing students’ critical 
thinking activities in the form of Analyzing, and 
Observe. In the syntax of individual and group 
investigations, critical thinking activities carried out by 
students are in the form of Basic Support. In the syntax 
of developing and presenting students' critical thinking 
activities in the form of Interference and Explanation. In 
the problem-solving evaluation syntax, students' critical 
thinking activities are in the form of Analyzing and 
Evaluation. Problem Based Learning syntax is integrated 
into UKBM. The lesson begins with an appreciation on 
the physics of human circulatory system material. 
Problem orientation activities are carried out by 
presenting problems in the form of real phenomena such 
as varicose veins. Real problems in UKBM are worked 
out in groups by discussing to solve problems. The 
results of the discussion are presented and commented 
on by other groups so that students' critical thinking is 
oriented to solve problems.  

A validity test was conducted on UKBM to 
determine the validity of the products that have been 
developed. The product validators consist of UM 
Science Education Study Program lecturers and SMPN 8 
Malang teachers who teach science subjects. Product 
validity indicators include materials, worksheets, and 
evaluation questions that can stimulate students to think 
critically. The validity test instrument uses a Likert scale 

with a score of 1 to 4 (Likert, 1932). The instrument also 
uses the Guttman scale with a score of 0 and 1 to test the 
correctness of the material used (Guttman, 1944). 

The results of the validation obtained a percentage 
score of 85.41% with a very good category (Riduwan, 
2015). For this reason, UKBM products can be declared 
valid as scientific products. This is in accordance with 
Riduwan (2015), if the validity score is 81% then it can be 
declared valid for use. The truth of the concept of 
material on the physics of human circulatory system at 
UKBM obtained an average score of 1 with the correct 
category. The comments and suggestions obtained in the 
validation test need to correct some errors in writing and 
use questions that stimulate students more in critical 
thinking. These comments and suggestions are used as 
the basis for revision.  

In addition, the UKBM readability test was 
conducted for students of SMPN 8 Malang who had 
received material on the physics of human circulatory 
system. The number of respondents for the readability 
test was 31 students, with a description of 23 students in 
grade 9E and 8 students in grade 9F. The indicators of 
the readability test include the display, the language 
used, the images presented, the material, the summary 
of the material, the command line, a worksheet that 
stimulates critical thinking and evaluation questions. 
The results of the readability test obtained an average 
score of 87.98% with a very good category (Riduwan, 
2015).   

UKBM products that have been developed have 
several advantages in facilitating students to study 
independently with their groups and helping students 
practice critical thinking in solving problems. In 
addition, the UKBM that has been developed helps 
teachers present student-centered learning. So if the 
product is actually applied in learning it can train 
students to think critically. 
 
Conclusion  
 
Based on the results of the research that has been carried 
out, it can be concluded that the PBL-based UKBM on 
the physics of human circulatory system material 
oriented to critical thinking skills is valid and passed the 
readability test with a validity percentage of 85.41% and 
a readability test percentage of 87.98%.  
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