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Abstract: This study aims to partially determine the effect of the problem-based 
learning (PBL) model on prospective teacher students' critical thinking and 
communication skills in science learning. This research is a quasi-experimental 
study with a non-equivalent control group design. This research was conducted 
on third-semester PIAUD students who took PIAUD science learning courses. 
The sampling technique used saturated samples so that 35 students were 
obtained. Data collection using tests and non-tests, namely in the form of 
questions about critical thinking skills and observation sheets of communication 
skills. Data analysis techniques using descriptive statistics and inferential 
statistics. The results showed that the use of the PBL learning model in science 
learning affected the critical thinking and communication skills of PIAUD 
IAIQH Bagu teacher candidates. 
 
Keywords: Communication ability; Critical thinking ability; PBL;  Science 
learning 

  

 

Introduction  
 

Early Childhood Islamic Education is one of the 
study programs that study procedures for teaching, 
training, guiding, and educating early childhood so that 
they have good insight, character, and physical 
development. Islamic Kindergarten (PIAUD) graduate 
students not only teach drawing and singing but also 
apply various ways to help children's growth and 
development in their golden age (Ratnasih et al., 2020; 
Sidiq et al., 2022).  

The implementation of the PIAUD undergraduate 
program at the Qamarul Huda Bagu Islamic Institute 
aims to 1) produce teachers who have academic 
qualifications, pedagogic competence, personality, and 
social skills; 2) pay serious attention to 
procuring/preparing educational staff who are 
professional and have added value; 3) the ability to 
educate children, namely mastering student 
characteristics, mastering learning theory, developing 
curricula, utilizing information and communication 

technology, conducting learning evaluations, and taking 
reflective action to improve the quality of AUD learning; 
and 4) mastering science, developing material creatively 
and innovatively, as well as developing professionalism 
in teaching at the AUD level. 

The objectives of implementing the PIAUD 
undergraduate program above are in line with the 
abilities that prospective teachers must have in the 
21st century. Prospective 21st century professional 
teachers are prospective teachers who are able to 
become career-long learners to increase the 
effectiveness of the student learning process in line 
with environmental developments; able to work 
with, learn from, and teach colleagues in an effort 
to deal with the complexities of schooling and 
teaching challenges (Akın-Sabuncu et al., 2021; 
Alahmad et al., 2021; Bahtiar & Ibrahim, 2022). The 
position of the teacher is very urgent in the world 
of education because the teacher is a person who is 
given a mandate by the parents of students to 
educate students to become whole human beings, as 
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someone who is given the mandate, of course, a 
teacher has a role and function not only as a teacher 
and educator but also as a parent second for 
students. The abilities that must be possessed by 
prospective teachers, in general, consist of 4C, 
namely creative thinking, collaboration, critical 
thinking, and communication (Bahtiar, Ibrahim, et 
al., 2022; Goodwin et al., 2021). 

Based on the results of observations and 
assessments conducted on semester III PIAUD students 
at Institut Agama Islam Qomarul Huda (IAIQH) Bagu 
as prospective teachers, it shows that students' critical 
thinking skills as prospective teachers are still lacking. 
Student PIAUD teacher candidates still have difficulties 
in 1) formulating the main issues; 2) revealing existing 
facts by associating them with everyday life; and 3) 
providing an explanation regarding the problem 
presented. The low critical thinking skills of PIAUD 
teacher candidate students can be seen in the learning 
process and the results of the tests carried out. Students 
who usually think critically will be in-depth or dig up 
information and understand a problem well so that they 
can make decisions wisely. 

In addition to the ability to think critically, 
communication skills are also one of the skills that must 
be possessed by prospective PIAUD teacher students. 
Communication skills are skills or abilities to convey 
messages, ideas, or thoughts to other people with the 
aim that other people understand what is meant 
properly, directly or indirectly (Wahyuni, 2018). 
Student-teacher candidates with the ability to 
communicate will become good listeners so that they are 
able to capture messages without misinformation 
occurring. This communication ability is of course very 
important in the world of education because it involves 
teacher competence as mandated in PERMENDIKBUD 
Number 3 of 2005 (Wikaningrum et al., 2018). The results 
of observations made on prospective PIAUD teacher 
students at IAIQH Bagu show that student 
communication skills are still relatively low, during 
learning, there are not many students who are active in 
commenting, giving ideas, refuting, or expressing 
opinions related to what is being studied or being 
discussed. Student-teacher candidates are more silent 
and only listen to what is conveyed by the lecturer in the 
learning process. 

Based on the description of the problem above, it is 
necessary to apply a learning model that can help 
improve the critical thinking skills and communication 
skills of prospective PIAUD teacher students. One 
alternative that can be used is the problem-based 
learning (PBL) model. PBL as a learning model that 
starts with presenting a problem is designed in a context 
that is relevant to the material to be studied to encourage 
students to gain knowledge and understand concepts, 

achieve critical thinking, have independent learning, 
participate in group work skills, and communicate skills 
(Mulyanto et al., 2018; Saputra et al., 2019). Through the 
PBL learning model, PIAUD prospective teacher 
students are used to learning from actual and factual 
problems in everyday life, and students are also used for 
group study and discussion, as well as studying 
problems, looking for relevant information, compiling 
information obtained, reviewing alternative solutions, 
propose alternative solutions, and develop remedial 
actions (Ibrahim et al., 2017; Maimun et al., 2022; Siagan 
et al., 2019). 

The application of the PBL learning model in 
science learning at PIAUD is expected to take place in an 
interactive, inspirational, fun, challenging, and 
motivating student teacher candidate to actively 
participate, and provide sufficient space for initiative, 
creativity, and independence according to talent, 
demand, and development of student teacher 
candidates in critical thinking and communication. The 
application of the PBL model in PIAUD science learning 
also provides direct opportunities for prospective 
PIAUD teacher students to get to know the environment 
and natural phenomena around them. Student teacher 
candidates are taught how to feel, experience, and try 
various natural phenomena according to the topics 
discussed. Through the application of the PBL model in 
science learning, it will form student teacher candidates 
to acquire a deep understanding of the material being 
taught. 

Therefore, based on the description above, the 
researcher is interested in conducting research to know 
the effect of applying the PBL learning model on the 
critical thinking skills and communication skills of 
prospective PIAUD teacher students at IAIQH Bagu. 
This research is expected to be the best solution to 
improving students' abilities to face the challenges of the 
21st century. 

 

Method 
 

This research includes quantitative research with a 
quasi-experimental research type. The research design 
used was a nonequivalent control group design. This 
non-equivalent control group design is also known as an 
untreated control group design with a pretest and 
posttest. This research design is categorized as a quasi-
experimental design. The research design can be seen in 
Table 1. 

This research was conducted in August 2022 with 
PIAUD students at IAQH Bagu. The sampling technique 
in this study is probability sampling using saturated 
samples. This means that all third-semester PIAUD 
students were used as the research sample. The number 
of research samples was 35 people, of which 15 students 
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were male and 20 students were female. The data 
collection technique used in this study was in the form 
of critical thinking skills tests using written test 
questions in the form of descriptions and non-tests in the 
form of observing students' communication skills using 
observation sheets during the learning process. Data 
analysis techniques using descriptive statistics and 
inferential statistics using homogeneity, normality, and 
t-tests. 
 
Table 1. Research Design 
Group Pretest Treatment Posttest 

Experimental O11 PBL O12 

Control O21 Conversion O22 

 
Result and Discussion 
 

This study aims to partially determine the effect of 
the PBL model on the ability to think critically and the 
communication skills of prospective PIAUD teacher 
students at IAIQH Bagu. 

 
Critical Thinking Ability  

The ability to think critically is a skill that must be 
possessed by prospective PIAUD teacher students in 
analyzing or studying an idea or ideas after 
understanding idea or ideas. Critical thinking skills can 
help prospective PIAUD teacher students understand 
how these problems are solved by relating them to 
existing theories. The critical thinking ability of PIAUD 
teacher candidate students is known through the critical 
thinking ability indicator. The indicators of critical 
thinking skills used in this study are (1) formulating the 
main issues (KBK-1); (2) disclosing existing facts (KBK-
2); (3) choosing logical arguments (KBK-3); (4) detecting 
bias with different points of view (KBK-4); and (5) draw 
conclusions (KBK-5). Data on the results of the critical 
thinking skills of prospective PIAUD teacher students’ 
pretest and posttest in the experimental class and control 
class can be seen in the Figure 1. 

Figure 1 shows that the critical thinking skills of 
prospective PIAUD teacher students in the experimental 
class and the control class are different. The critical 
thinking ability of PIAUD prospective teacher students 
before implementing the PBL learning model was 46 
whereas after the PBL learning model was applied to 
science learning, the average critical thinking ability of 
PIAUD prospective teacher students was 84. The high 
critical thinking ability of PIAUD prospective teacher 
students was due to the application of the learning 
model PBL in the science learning process. Through the 
PBL learning model that is applied, students have many 
opportunities to formulate problems that they want to 
solve. In addition, prospective teacher students also 
have the opportunity to express problems according to 

what is formulated. The results of this study are in line 
with research conducted by Mutakinati et al. (2018) and 
Fuad et al. (2017) which state that critical thinking skills 
increase after applying a student-centered learning 
model. Research conducted by Anazifa et al. (2017) and 
Ulger  (2018) states that the application of the PBL 
learning model is effective in increasing critical thinking 
skills. 

 

 
Figure 1. Comparison of critical thinking ability data for 

PIAUD teacher prospective students 

 
Figure 1 also shows that the average critical 

thinking skills of PIAUD teacher candidate students in 
the control class who use the conventional learning 
model in science learning are 42 and 55. The low critical 
thinking ability of students in the control class is because 
prospective teacher students are not facilitated to 
formulate problems and uncover them. Problems 
related to everyday life. The use of a lecturer-centered 
learning model does not have the maximum impact on 
improving students' critical thinking skills. In addition 
to analyzing the average grades for each class, the 
researchers also analyzed the critical thinking skills of 
prospective PIAUD teacher students for each indicator. 
The following presents the critical thinking skills of 
prospective PIAUD teacher students for each indicator. 

Figure 2 shows the critical thinking skills of 
prospective PIAUD teacher students in the experimental 
class, the indicator for critical thinking skills with the 
highest percentage is KBK-4 while the indicator with the 
lowest percentage is KBK-1. The high percentage of 
KBK-4, namely detecting bias with a different point of 
view, is caused by student teacher candidates during the 
learning process getting used to screening and early 
detection related to solve science problems. The role of 
the PBL learning model in the science learning process is 
also the reason for the high KBK-4 indicator. In the 
control class, a high indicator of the critical thinking 
ability of prospective PIAUD teacher students was KBK-
2. The high level of KBK-2, namely uncovering existing 
facts, is because the lecturer at the beginning of learning 
also provides opportunities for students to express facts 
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related to the problems presented by the lecturer. 
Stupple et al. (2017) stated that students' critical thinking 
skills differed for each indicator. Research conducted by 
Ramdani et al. (2021) and Djamas et al. (2021) also states 
that the critical thinking skills of students, both male, 
and female, are different for each indicator. 

 

 
Figure 2. Comparison of students' critical thinking ability 

based on indicators 

 
To find out whether the application of the learning 

model affects the critical thinking skills of PIAUD 

prospective teacher students, the researchers analyzed 
using inferential statistics using an independent sample 
t-test. The results of the analysis are presented in the 
Table 2. 

The output table 2 shows that the Significance value 
of Levene's Test for Equality of Variances is 0.119. This 
value is greater than 0.05. This indicates that the variance 
of the data between the experimental class and the 
control class is homogeneous or the same. The output 
above also shows that the 2-tailed Significance value is 
0.000. This value is less than 0.05, which means that there 
is a significant difference between the average critical 
thinking skills of PIAUD teacher-candidate students in 
the experimental class and the critical thinking skills of 
PIAUD teacher-candidate students in the control class. 
This shows that the application of the PBL learning 
model affects the critical thinking skills of prospective 
PIAUD teacher students. The results of this study are by 
the concept of the PBL learning model itself, in which 
students who are taught using the PBL learning model 
can improve students’ critical thinking skills. Research 
conducted by Amin et al. (2020), Awan et al. (2017), and 
Wahyudiati (2022) state that the PBL learning model 
influences critical thinking skills. Critical thinking skills 
increased after being taught using the PBL learning 
model.

 
Table 2. Output Independent Sample t-Test 

 Levene’s Test 
for Equality 
of Variances 

t-test for Equality of Means 

F Sig. t df Sig. (2-tailed) Mean 
Difference 

Std. Error 
Difference 

95% Confidence 
Interval of the 

Difference 

Lower Upper 

Critical 
Thinking 
Ability 

Equal variances 
assumed  

2.559 .119 11.259 33 .000 28.418 2.524 23.283 33.553 

Equal variances 
not assumed 

  11.145 28.420 .000 28.418 2.550 23.199 33.638 

 
Communication Ability 

Communication skills are abilities possessed by 
prospective PIAUD teacher students in expressing 
thoughts, feelings, and desires, through verbal 
communication or non-verbal communication to gain 
understanding from others. To determine the 
communication skills of prospective PIAUD teacher 
students, researchers used indicators of communication 
skills. The indicators of communication skills used are 1) 
Respect (respect and appreciation for the communicant) 
(CMNC-1); 2) Empathy (ability to listen and be 
perceptive or ready to receive feedback) (CMNC-2); and 
3) Audible (messages or information conveyed must be 
heard) (CMNC-3). Data on the communication skills of 

prospective PIAUD teacher students were obtained 
during the learning process. The results of the 
communication skills of prospective PIAUD teacher 
students are presented in the Figure 3. 

Figure 3 shows that the average communication 
ability of the experimental class and the control class is 
different. The experimental class which was taught 
using the PBL learning model obtained an average score 
of 86 in communication skills while the control class 
which was taught using the conventional learning 
model 48. The high communication skills of prospective 
PIAUD teacher students in the experimental class were 
due to the use of the PBL learning model. The steps of 
the learning model provide opportunities for 
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prospective teacher students to be skilled in 
communicating both in small groups and large groups, 
and when presenting the results of discussions that are 
being carried out. Saenab et al. (2018), Surya et al. (2018), 
and Paruntu et al. (2018) stated that the application of 
the PBL learning model supports students to improve 
communication skills in the learning process. 

 

 
Figure 3. Comparison of communication skills for PIAUD 

teacher prospective students 

 
In addition to analyzing communication skills in 

general, researchers also analyzed the communication 
skills of prospective PIAUD teacher students based on 
indicators. The following presents the communication 
skills of prospective PIAUD teacher students based on 
indicators. 

Figure 4 shows that the highest percentage of 
communication ability indicators is in the experimental 
class in the form of a CMNC-1 indicator of 88%. The 
CMNC-1 indicator is a respected indicator. In this case, 
PIAUD prospective teacher students can respect and 
appreciate friends and lecturers in learning activities. 
Interaction between students and lecturers, students and 
students with attention to colleagues who communicate 

very well in the learning process of the experimental 
class that applies the PBL learning model. The highest 
control class communication ability indicator is the 
CMNC-2 indicator. The CMNC-2 indicator is an 
empathy indicator. The empathy indicator is the ability 
of prospective PIAUD teacher students to listen and be 
perspective or ready to receive feedback on the material 
presented by the lecturer. Lordache et al. (2017) state that 
all indicators of communication skills must be possessed 
by students in facing the challenges of the 21st century. 
Research conducted by Pratama et al. (2019) and Oktavia 
et al. (2020) also states that the implementation of the 
PBL learning model facilitates the improvement of 
communication skills for each indicator. 

 

 
Figure 4. Comparison of communication skills based on 

indicators 

 
In addition to analyzing descriptively, the 

researcher also performed inferential statistical analysis 
using an independent sample t-test. The results of the 
analysis with the help of SPSS are presented in the table 
3. 

 
Table 3. Output Independent Sample t-Test  

 Levene’s Test 
for Equality of 

Variances 
t-test for Equality of Means 

F Sig. t df Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence 
Interval of the 

Difference 

Lower Upper 

Communication 
Ability 

Equal variances 
assumed  

1.289 .264 16.139 33 .000 34.032 2.109 29.742 38.322 

Equal variances 
not assumed 

  15.952 27.457 .000 34.032 2.133 29.658 38.406 

 
The output above shows that the Significance value 

of Levene's Test for Equality of Variances is 0.264. This 
value is greater than 0.05. This indicates that the variance 
of the data between the experimental class and the 

control class is homogeneous or the same. The output 
above also shows that the 2-tailed Significance value is 
0.000. This value is less than 0.05, which means that there 
is a significant difference between the average 
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communication skills of prospective PIAUD teacher 
students in the experimental class and the 
communication skills of prospective PIAUD teacher 
students in the control class. This shows that the 
application of the PBL learning model affects the 
communication skills of prospective PIAUD teacher 
students. The results of this study are by the concept of 
the PBL learning model itself, in which students who are 
taught using the PBL learning model can improve 
students communication skills. Research conducted by 
Deep et al. (2019) states that PBL learning model 
research is effective for improving communication in 
class. Research conducted by Hikamah et al. (2021) also 
shows that the development of virtual learning based on 
the PBL model during COVID-19 is effective in 
improving communication skills. 

 
Conclusion  

 
Based on the results of the research and discussion, 

it can be concluded that the use of the PBL learning 
model in science learning affects the critical thinking 
skills and communication skills of PIAUD IAIQH Bagu 
teacher candidates. 
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