
 

 

 10.21009/biosferjpb.26219  Permana et al E-ISSN: 2614-3984 255 

 
Biosfer: Jurnal Pendidikan Biologi, 15(2), 255-262 (2022) 

 

  

 

 
 

Biosfer: Jurnal Pendidikan Biologi 
    

Journal homepage: http://journal.unj.ac.id/unj/index.php/biosfer 
 

 

The effect of problem-based learning integrated individual 
rotation route on islamic character and critical thinking ability  

 
Fendy Hardian Permana*, Hajriani Hi.Padu, Rr. Eko Susetyarini 

 
Biology Education, Faculty of Teacher Training and Education, University of Muhammdiyah Malang, 
Indonesia 
 

*Corresponding author: fendy@umm.ac.id 

A R T I C L E  I N F O  A B S T R A C T 

Article history 
Received: 25 February 2022 
Revised: 21 June 2022 
Accepted: 28 July 2022 

 Entering the 21st century the quality of human resources is 
focused on critical thinking because they are able to compete 
in the era of globalization, which is developing so fast, as well 
as human resources who have good character. To improve 
critical thinking skills, the learning model must be active, 
innovative, and creative. This quantitative study aims to see 
the effect of the Individual Rotation Route learning model 
based on Problem Based Learning in improving students' 
critical thinking skills and Islamic character. The design of this 
study used a Quasi Experiment with Pre-test Post-tests Non-
Equivalent Control Group design which involved 2 classes, 
each consisting of 20 students of class VII SMP Aisyiyah 3 
Malang, Indonesia. Critical thinking ability is measured using 
critical thinking rubrics and Islamic character is measured 
using character success indicators. Collecting data using pre-
test, post-test, assignment, and observation. In analyzing the 
data on students' critical thinking skills, the One-Way ANCOVA 
test and the One-Way ANOVA Islamic character test were 
used. The results of this study indicate that there is a 
significant change after being given the Individual Rotation 
Route learning model based on Problem Based Learning on 
students' critical thinking skills and has an effect on students' 
Islamic character because students are actively involved in the 
learning process. 
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INTRODUCTION 
At this time we are entering the 21st century, where developments are very rapid in 

the field of technology which has a major influence in various aspects, including in the world 
of education (Khoiroh, 2017). With the existence of the 21st century where this is marked by 
the era of the industrial revolution 4.0 which makes this 21st century a century of openness 
and a century of globalization. At this time Indonesia is entering and even running in the era 
of the industrial revolution 4.0 which is believed to be able to create quality human resources, 
open up extensive job opportunities, and build human work that is easier and faster and gets 
satisfactory results (Mardhiyah et al., 2021). In addition, the 21st century is also called the 
industrial age of "Industry age" and is also called the "Knowledge age" this is because all 
efforts in skill acquisition through self-accustoming and also all fulfillment of life's needs in 
various aspects are based on science (Syahputra, 2018). This means that education has a very 
broad scope so that the quality of education must be improved to produce superior and 
characterized human resources (HR) who are able to compete in the era of globalization 
(Muhali, 2019). Improving the quality of human resources through education, starting from 
basic education to the tertiary level, is the key to being able to follow developments and be 
able to compete in the industrial revolution 4.0 because in this 21st century learning applies 
creativity, critical thinking, collaboration, problem solving, skills. communication, community, 
and character skills (Lase, 2019). 

Thinking skills are needed in life, especially in competing in the era of the industrial 
revolution 4.0. One of the thinking skills is critical thinking. Critical thinking is able to analyze 
and evaluate information, raise vital questions and problems, formulate questions and 
problems clearly, collect and evaluate relevant information using abstract ideas, be open-
minded, and communicate with others effective (Duron et al., 2006). The ability to think 
critically is a very important ability to have because in the 21st century the rapid 
development demands resources to think rationally in dealing with the problems 
encountered and provide appropriate solutions in solving these problems (Karim & Normaya, 
2015). In addition to critical thinking, a person must also have a good character in order to 
become a superior generation. That character is a key to success for the world of education or 
in general, and based on research in the 90s by American researchers that most students excel 
because of the characters they have, such as being honest, responsible, and always careful to 
understand something (Omeri, 2015). 

Behind the positive impact of technological developments in the world of education, if 
it is not followed by the cultivation of the Islamic character of students with siddiq, fathonah, 
amanah and tabligh characters, education cannot be achieved. Students' cognitive, effective, 
and psychomotor abilities will be good and increase if the 4 characters above are properly 
instilled in students, than there will be a character crisis. Because Islamic character or what is 
known as akhlakul karimah is a goal in education and one of the psychological factors that 
influence it is critical thinking. Therefore, the link between critical thinking and Islamic 
character is very important for students, so that they have a strong foundation and have a 
stand for the creation of a superior generation who not only has high critical thinking ability 
but also has good character to be able to compete in the 21st century and live independently. 
According to Koesoema (2010), when a person has an Islamic character, he will have the 
principle of a truth that can be accounted for, and can be trusted in every decision making, 
and is correct in conveying an alternative in problem solving. 

Especially in learning Natural Sciences (IPA) because this science is the basis of several 
sciences, namely science in the field of health, science in the field of geology, and science in the 
field of the environment. To study science, we need a scientific method to understand 
concepts, not just reading, writing or memorizing because science is built from facts, concepts, 
principles, and laws about everything that exists in nature (Redhana, 2012). In addition, 
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science learning requires students to understand principles, understand science concepts and 
students are required to be able to think critically where students must be able to solve given 
problems, so a teacher must be able to create learning models that can facilitate students to 
think critically, because with this model Conventional or lecture models will make students 
feel bored and have no motivation to learn and teachers cannot encourage students to 
develop students' critical thinking skills (Shofiyah & Wulandari, 2018). The critical thinking 
ability of students is currently one of the things that is considered and continues to be 
developed in learning. However, at this time, students still have low critical thinking skills. 
This is known based on the results of the programne for international students assessment 
(PISA). The problem of low critical thinking skills of students also occurs in several schools in 
Indonesia. One of the factors causing this to happen is because teachers are still not in a 
position to use learning models during the teaching process. 

In improving critical thinking skills and shaping students' Islamic character, a teacher 
has an important role. A teacher must be able to master technology and keep up with the 
times and be smart in choosing active, creative, innovative, and effective learning models to 
be applied to students in the learning process (Muthmainnah & Suswandari, 2020) one of the 
learning models that is believed to be able to improve students' critical thinking skills is an 
Individual Rotation Route based on Problem-based Learning. The Individual Rotation Route 
learning model based on Problem-based Learning is a learning where students will be more 
active and students will also be introduced to learning using technology so that students keep 
abreast of developments in the 21st century and students are presented with a problem and 
must be able to solve problems given by being balanced with character instilling in students 
(Ambarli et al., 2020). Individual Rotation Route is a learning model which during the learning 
process will rotate according to the direction of a teacher and students are given the 
opportunity to intensively ask questions that have not been understood. While PBL is a 
learning model where students are directed to solve the problems given. Individual Rotation 
Route and PBL are two different learning models that are combined to achieve learning 
objectives. 

Based on previous research, many have investigated the blended learning rotation 
route type of station rotation route and lab rotation route in the learning process. The effect of 
the stationary rotation route model on the learning outcomes of elementary school students. 
Several other studies have also studied the station rotation route model of learning on the 
motivation and character of students with the result that there is a relationship between 
students' learning motivation (Muthmainnah & Suswandari, 2020). The same research but 
what they saw was student learning motivation and student learning outcomes.  The PBL 
model has been widely researched but, PBL combined with Individual Rotation Route does 
not yet exist so that the purpose of this research is to see the effect of the Individual Rotation 
Route based on Problem Based Learning in Improving the Critical Thinking Ability and 
Islamic Character of Students in Junior High School Science Learning (Munzadi, 2018). This 
research needs to be done because the findings obtained are used as the basis for researchers 
to see the effectiveness of the Individual Rotation Route learning model based on Problem 
Based Learning in Improving Students'  Islamic Character and Critical Thinking Ability 

 
METHODS 
Research Design 

This research is a quasi-experimental quantitative research with pretest posttest non-
equivalent control group design. This study used two classes, namely the experimental class 
and the control class. Class VII A as the experimental class got the Individual Rotatoin Route 
learning model based on Problem Based Learning and class VII B as the control class got the 
Individual Rotation Route learning model. This research was conducted at SMP Aisyiyah 
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Muahmmadiyah 3 Malang on Jl. M. Husni Tamrin No.3, Klojen, Kec. Klojen, Malang City. 
Research data collection was carried out from August to October 2021. 
 
Population and Samples 
 The population in this study were students of SMP Aisyiyah Muhammadiyah 3 Malang 
which consisted of and the sample was class VII students which as a whole consisted of 2 
classes, all of which were sampled in this study. The reason why the researcher chose grade 
VII as the sample in this study was because grade VII was the first batch to apply the K-13 
curriculum and the lack of student learning activities, especially in using technology, 
especially in collecting assignments. And the main reason for the seventh grade level as the 
sample is because these students are students who are in the transition period from 
elementary school to junior high school level so they need special attention, especially in 
applying learning models for them. Sampling used a sampling technique, namely simple 
random sampling or random sampling without regard to the existing strata or without any 
consideration. 
 
Instrument 
 In this study, to measure critical thinking skills by measuring students' ability to focus 
on answering simple questions, concluding and making further explanations using a rubric 
and Islamic characters were measured using character success indicators. So that the data 
collection technique uses pretest sheets, posttest sheets, assignments, and observation sheets 
 
Procedure 

In the application of the PBL-based Individual Rotation Route learning model, there are 
several activity steps, namely:1. Seeking of information; 2, Acquisition of information; AND 
Synthesizing of knowledge. In this study there are independent variables, namely the 
Individual Rotation Route learning model based on Problem-based Learning, the dependent 
variable is the students' critical thinking ability and Islamic character, while the control 
variables are learning materials, teachers, pre-test, post-test, and assignments. The 
implementation and flow of research carried out as follows: 

1. Arrange the material that will be given during learning 
2. Make a Learning Implementation Plan (RPP) for the teaching process 2 times a week on 

the classification of living things. 
3. Prepare critical thinking instruments and Islamic character instruments to be used 
4. Carry out learning with predetermined materials using a blended learning system, which 

uses 2 classes, namely the experimental class and the control class 
5. Conduct a pre-test before being given treatment in the experimental class and control 

class to determine the students' initial abilities 
6. Carry out the learning process, namely the experimental class gets the Individual Rotation 

Route learning model based on Problem-based Learning and the control class gets the 
lecture learning model 

7.  Conduct a post-test after being given treatment in the learning process to see the final 
ability of students in both the experimental class and the control class. 

Data Analysis Techniques 
The data analysis technique used for students' critical thinking skills is the One-Way 

ANCOVA test because the data analysis uses pre-test and post-test scores, while for Islamic 
characters using the One-Way ANOVA test because the data analysis is based on observations. 
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However, before testing, it is necessary to test the assumptions, namely the normality test and 
homogeneity test using SPSS version 22. 

 
RESULTS AND DISCUSSION 
 The data on the results of critical thinking skills that have been tested using 
Kolmogorov-Smirnov and using Levene's Test. The results of the analysis of the two tests 
reported that the critical thinking skills data met the assumption of normality, namely [D(40) 
= 137, p = 0.056] and homogeneity also met the assumption of homogeneity, namely [F(1.38) 
= 0.640, p = 0.429]. Therefore, the data can be analyzed using the One-Way ANCOVA test. The 
results of the analysis of these tests are presented in Table 1. 
 
Table 1.  
The results of the One-Way ANCOVA of Students' Critical Thinking Skills 

Source 
Type III Sum of 

Squares 
df Mean Square F Sig. 

Partial Eta 
Squared 

Corrected Model 5953.098a 2 2976.549 17.958 .000 .493 
Intercept 5215.407 1 5215.407 31.465 .000 .460 
PreTes 3936.698 1 3936.698 23.750 .000 .391 
Kelas 2375.329 1 2375.329 14.330 .001 .279 
Error 6132.902 37 165.754    
Total 228176.000 40     
Corrected Total 12086.000 39     
a. R Squared = .493 (Adjusted R Squared = .465) 

 
 The results of the One-Way ANCOVA test showed that there was a significant 
difference in critical thinking skills between grade one and other classes based on the analysis 
by controlling the students' initial critical thinking ability [F(1.37) = 14330, p = 0.001, p2 = 
0.279] . The results of this study are based on the Kolmogrov-Smirnov analysis and are in line 
with several studies that have conducted studies that tested the effect of the blended learning 
model on rotational routes with station rotation routes and lab rotation routes which stated 
that there was an effect on student learning outcomes. 
 While the data on the results of the Islamic character of students who have been tested 
using Kolmogorov-Smirnov and using Levene's Test. The results of the analysis of the two 
tests reported that the student's Islamic character data met the normality assumption, namely 
[D(40) = 132, p = 0.077] and homogeneity also met the homogeneity assumption, namely 
[F(1.38) =3, 586 p = 0, 66]. Therefore, the data can be analyzed using the One-Way ANOVA 
test. The results of the analysis of these tests are presented in Table 2. 
 
Tabel 2. The One-Way Anova Test Results of  Islamic Characters 

 Sum of Squares df Mean Square F Sig. 
Between Groups 184.900 1 184.900 12.251 .001 
Within Groups 573.500 38 15.092   
Total 758.400 39    

 
 In the results of the One-Way ANOVA test, the value of p = 0.001 indicates that there is 
a significant change in the Islamic character of students between one class and another. 
 
 Based on the results obtained, the Individual Rotation Route learning model based on 
Problem-based Learning has an effect on critical thinking skills and also the Islamic character 
of students. This is because this learning model is included in an innovative learning model 
because students are required to be active and will feel a different learning process at one 
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time. One of the keys to improving critical thinking skills is the application of an innovative 
learning model where students are actively involved in the learning process and the teacher is 
only a facilitator, the learning process is fun so that students do not feel bored, and students 
do not feel pressured or afraid (Komara, 2014). in conveying their responses or opinions 
during the learning process. In the application of the Individual Rotation Route learning 
model based on Problem-based Learning students are given the opportunity to communicate 
with group friends, are given the opportunity to find information on their own, are given the 
opportunity to convey the results found and are given the opportunity to provide solutions to 
the problems at hand so as to make students to develop critical thinking skills and in this 
learning model students are given intensive guidance.  
 That in order for a learning model to be successful, several student characteristics are 
needed, including independence, willingness to self-actualize, and high initiative. This is what 
makes the interaction between the learning model and the results of students' critical 
thinking skills (Stein & Graham, 2020). So it is very important for a teacher to make 
considerations before determining the learning model that will be used to suit the ability level 
of the students. When using the right model, learning will be more effective and the objectives 
of learning can be achieved. That there are several factors that influence the success of a 
learning model, namely: the different abilities of each student, different goals in each material 
being taught, situations and conditions in the classroom, the facilities available both in quality 
and quantity a teacher (Djamarah & Zain, 2002). So to use a learning model must require 
creative thinking so that the learning model is able to improve students' critical thinking 
skills. 
 Based on the results obtained, the Individual Rotation Route learning model based on 
Problem-based Learning not only affects students' critical thinking skills but also affects 
students' Islamic character. To form Islamic character in students, in the learning process 
there must be several stages, namely first, moral Knowing, which is where the teacher must 
always explain the value of goodness after studying a material so that students will know 
good things and every learning activity does a good habit. which will make the student have a 
good character because it is often done continuously. The second is Loving morals, namely the 
teacher exemplifies a good attitude to students, for example the teacher acts fairly so that it 
will form students to be fair, then in learning the teacher conveys everything correctly does 
not scare students so that students will also say something correctly and the teacher teaches 
how to be person in charge. The third moral Doing is where the student applies what he has 
learned, what he knows, and what has become a habit (Wahab & Umiarso, 2017). 
 According to Moqowim (2012) said that an important factor that can affect students' 
character is internal factors. Internal factors are factors from within, one of which is the initial 
personality of students who are unable to communicate or relate well to other people. 
Therefore, the Problem-based Learning-based Individual Rotation Route learning model 
provides an opportunity at one station for group work, this aims for students to collaborate 
with other friends so that students are trained to be open and be nice to their friends. 
 
CONCLUSION 

From the results of data analysis and discussion, it can be concluded that there is a 
significant change after being given the Individual Rotation Route learning model based on 
Problem-based Learning on students' critical thinking skills and significant changes to the 
Islamic character of seventh grade students at SMP Aisyiyah Muhammadiyah 3 Malang. The 
results of this study illustrate that a teacher must be able to think of appropriate learning 
models and be able to design innovative learning models so that students are actively 
involved in the learning process that can stimulate critical thinking skills and student 
character. However, before applying the learning model, it is better to make adjustments or 
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introductions first to students so that the learning model can run optimally and get good 
results. 
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