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Abstract 

Students are not equipped with the cognitive skills to face today's problems in the real world. Previous research showed that 
Indonesian elementary students lack critical thinking skills. This research aims to analyze the effect of the Javanese comics project 
to improve critical thinking and interpersonal skills in fifth-grade students. This study was conducted using a quasi-experimental 
design with 60 elementary school students in a pre-and post-test group for six weeks. Data was collected using a questionnaire. 
The data were analyzed using the N-gain score, Mann-Whitney U test, and Spearman rho correlation at the significance level of 
0.05. The result revealed that 60 students improved their critical thinking and interpersonal communication skills. Thus, teachers 
could use Javanese comics project-based learning to increase students' critical thinking and communicative performance skills, as 
well as interpersonal communication skills in the innovative education of the 21st century. 
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1. Introduction 

The learning system requires improvements in curriculum, teaching, and learning in the 21st 
century (Hasanah & Malik, 2020; Johnson, Walton, Strickler & Elliott, 2023). Changes in learning have to 
follow the development of digital technology that has changed people's interaction, particularly 
interaction between students, students with theory, and students with teachers (Coman et al., 2020; Oke 
& Fernandes, 2020; Villena-Taranilla et al., 2022). Teachers must not only deliver knowledge to students, 
but also they must facilitate cultural values, communication, collaboration, creativity, dialogic, and critical 
thinking through project learning in class (Hasanah & Malik, 2020; Rozal et al., 2021; Loyens, Van Meerten, 
Schaap & Wijnia, 2023). In addition, teacher dominance as the center of learning has decreased, so 
students have to respond to this change quickly and teachers need to prepare students to be lifelong 
learners following technological development (Diadjeng, 2021; Nurhana & Abdullah, 2021; Li et al., 2023). 

Critical thinking involves not only knowledge but also the application skills and attitude of students 
through communication and collaboration learning (Ishtiaq Khan et al., 2021; Supena et al., 2021). It has 
to be owned by students such as interpretation, analysis, evaluation, explanation, and self-regulation 
(Novita et al., 2019). Teachers have to develop the learning process with innovative learning that facilitates 
project learning models based on online problems (Novita et al., 2019; Panfilova et al., 2019; Situmorang 
et al., 2020). These skills correlate with the affective dimensions which are interpersonal communication 
and responsibility (Hwang et al., 2019). The challenges in critical thinking implementation are students’ 
skills, learning methods, the structure of class and community, and the teacher's lack of competent and 
unsupported curriculum (Amin et al., 2020; Tathahira, 2020). 

The alternative to facing challenges in primary school is by applying a project based-learning 
model. According to Tsybulsky & Muchnik-Rozanov (2019), project based-learning is an instructional 
approach focusing on a student as the center to promote active and deep learning by involving students 
in investigating real-world problems in a collaborative environment (Burnard, Colucci-Gray & Cooke, 2022; 
Azevedo et al., 2023). The superiority of the project based-learning model is the potential to help students 
to learn because it shows the factors in project design that affects motivation and thought, examines the 
difficulty, as well as illustrates support technology to support students and teachers during working on 
projects (Abidin et al., 2021; Chen et al., 2019). In addition, project based-learning increases the motivation 
of students, reach learning goals, develops social and affective capacities, as well as enriches the linguistic 
knowledge and communication of students to create original and useful projects (Greenier, 2020). A 
distinctive characteristic of the project based-learning model is an authentic assessment  (Aksela et al., 
2019). 

To develop critical thinking, students have to own communication and problem-solving skills in 
learning and community (Hwang et al., 2019).  Critical thinking and communication skills in Indonesian 
elementary schools are still weak based on previous researchers (Irwanto et al., 2019; Syahrin et al., 2019). 
It is because elementary school students are not provided with methods to foster critical thinking skills in 
learning. Learning in elementary schools in Indonesia still only pushes students for memorizing concepts, 
centering on the teacher, so students do not get the chance to solve problems critically. Besides, rather 
than encourage them to explore new ideas or rethink conclusions that already exist, schools only 
encourage students to give correct answers (Abidin et al., 2021). Project based-learning with teams is more 
effective in improving the academic skills and performance of students  (Al-Shaye, 2021; Plotnikova & 
Strukov, 2019). 

Besides themes to foster critical thinking skills in learning, teachers can use discussion and debate 
methods. It provides opportunities and stimulates students to ask questions. Discussion and debate can 
motivate students to examine a particular theme deeply and comprehensively. Students also can identify 
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problems without teacher intervention, so that students feel free to explore diverse perspectives. On the 
other hand, asking questions is a core part of learning and finding knowledge. The curiosity of students as 
an initiative for critical thinking has to be developed by teachers (Baier et al., 2019; Aman & Wallner, 2022). 
It will provoke students by asking with various methods and finding their answers (Greenier, 2020; 
Moghaddas & Khoshsaligheh, 2019). 

Students who have problem-solving skills have critical thinking skills because they have the ability 
and disposition to involve prior knowledge, mathematical reasoning, and cognitive strategies to 
generalize, and prove or evaluate mathematical situations (Ahdhianto et al., 2020; Mohammadi, Abbasian 
& Siyyari, 2022). The successes of project based-learning to improve critical thinking skills have been 
reported in some countries such as Iran, Australia, and Portugal (Sumarni & Kadarwati, 2020). Moreover, 
In Indonesia, there are no studies on the impact of project learning to improve critical thinking and 
interpersonal communication skills in elementary schools.  

The curriculum in elementary schools has to be integrative cognitive, affective, and psychomotor 
learning. Besides, students have to be equipped with work together interpersonal communication skills 
(Pardede, 2020; Succi & Canovi, 2020). The research aim is to analyze the effect of Javanese comics-based 
learning to improve critical thinking and interpersonal skills in fifth-grade students. 

1.2. Purpose of study 

In previous research about project-based learning, Günay et al., (2019) and Nugraeni (2014) 
concluded that the project-based learning model influences critical thinking skills. While the research 
conducted (Asih & Ellianawati, 2019) stated that the project-based learning model was an influence on 
communication skills. The results of the research concluded that the project-based STEM model can 
improve critical thinking skills and communication skills (Oktavia & Ridlo, 2020). Meanwhile, (Kurnia, 2020; 
Yonanda et al., 2019) concluded that, from their research results comic media can be used to improve 
critical thinking skills. Furthermore, research results (Ghofur, 2022), show that comic media can effectively 
improve communication skills. Therefore, this study intends to complement previous research by 
integrating Project Based learning models and Javanese comic media to improve students’ critical thinking 
skills and interpersonal communication. 

2. Materials and Methods 

This study was conducted using a quasi-experimental design pre- and post-test with groups for six 
weeks in elementary school. The experimental research design was used to evaluate the effectiveness and 
impacts of programs that emphasize the use of comparative data as a context for interpreting findings 
(Funder & Ozer, 2019). This study compares critical thinking and interpersonal communication skills 
between experimental group students who were taught using Javanese comics project-based learning and 
control group students who were taught using the conventional method for six weeks in one semester 
(Table 1). 

Table 1 
 Design of nonequivalent pre-test and post-test control groups 

Group Pre-test Treatment Post-test 

Experimental O1 Javanese comics project-based learning O2 

Control O3 conventional method O4 
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2.1. Participants 

The implementation time of this research was the even semester in the 2019/2020 academic year. 
The research procedure starts from selecting the population of this study were students of class IVA, IVB, 
IVC, IVD, IVE, and IVF totaling 185 at IT Ikhsanul Fikri, Magelang, Indonesia. The sample is part of the 
number and characteristics of the population. technique is a sampling technique to determine the sample 
to be used in the study. The sampling used in this research is random group sampling. This technique is 
used because the research will be conducted using involves 60 students two classes 6A   and 6B out of a 
total of 6 classes. One class is treated as project-based learning supported by Javanese comics as an 
experimental class and one class was treated with the conventional model. The samples were 60 students 
(30 boys and 30 girls) in the fifth-grade elementary school in the first semester of the 2018/2019 academic 
year in Indonesia. The experimental group and the control group each consisted of 30 students (11 male, 
19 female). The average age of the sample was 12 years. 

2.2. Data collection instruments 

Two instruments were used in this research that was critical thinking and interpersonal 
communication skills.  It consisted of 15 essay questions that covered the concept of Wayang. This tool 
was designed according to the revised version of Bloom's taxonomy that includes analysis, evaluation, and 
creation levels  (Succi & Canovi, 2020). The instrument of critical thinking skills consisted of making an 
observation, formulating a hypothesis, conducting a discussion, asking a question, answering a question, 
making a conclusion, and applying a concept. The minimum and maximum values were obtained by each 
student that was 0 points and 100 points, respectively. Cronbach's alpha reliability coefficient was 
calculated as α = .81. While interpersonal communication skills were developed by a questionnaire that 
contained empathy, prosocial attitudes, self-awareness, understanding of social situations and social 
ethics, problem-solving effectively, and speaking skills with others.  

2.3. Procedure 

The research was conducted for four months that were from February to May 2019. During the 
study, students in the experimental group were taught the project model based on javanese comics, while 
students in the control group were taught the conventional method (Table 2 and Figure 10).   

Table 2 
 Javanese comics project-based learning syntax in experimental groups 

Phase model of javanese comics project-based 

learning 
Learning activities 

First phase: Problem presentation Teachers present actual problems and involve students 
Second phase: Planning Through Javanese comics analysis, students were asked to observe texts 

and to design puppet works according to their intelligence. Study groups 

based on student characteristics. 
Groups define and identify problems through the project planning guide 

based on intelligence with javanese comics worksheets 
Third phase: Scheduling Assigning the research schedule: (1) conducting the initial observation, 

(2) implementing the treatment/research, (3) analyzing data, (4) making 

the report, and (5) presenting the research results 
Fourth phases: 
Project implementation and monitor 

Students conduct observation, investigation, and other activities based on 

the schedule 
Teachers conduct monitoring learning processes, do research, assist and 

facilitate groups to develop networks, and others. 
Students organize, analyze hypotheses, and make the generalization 
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Figure 1 
 Java Comics 

  

 

 

 

 

Data on critical thinking and interpersonal communication skills were collected four times through 
the pre-test and post-test. Before starting the research, the two instruments were applied to both groups 
as a pre-test. Then, students begin learning for one sub-theme. During the treatment, both groups were 
taught by the same teacher. After all treatments, the post-test was given to the experimental and control 
group as an evaluation program. 

2.4. Data analysis 

Firstly, data analyzes were started by assessing the student's answers on each instrument. Because 
the sample size was small (less than 30 students), quantitative data was analyzed data by using non-
parametric statistics (Mirabbasi et al., 2020). While descriptive statistics are used to obtain sample 
characteristics which include mean, standard deviation, maximum and minimum scores. The Mann-
Whitney U test was carried out to test the average difference between the two groups, and the Spearman 
rho correlation was used to analyze the correlation between academic achievement and scientific skills. 
N-gain was used to measure the difference between the pre-test and post-test (Yoga et al., 2020). That 
was conducted at the 0.05 significance level using the SPSS 26.0 statistical program. 
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3. Results  

The result showed that the pre-test regarding critical thinking scores was different between both 
groups based on the U test (Table 3).  The critical thinking score of the experimental groups was higher 
than the control groups. However, the sum of ranks between both groups was not significantly different 
(U = 250.5; p> 0.05), as well as it was not significantly different between both groups in all sub-dimensions 
(p> .05). Thus, before treatment, students had the same skills. 

Table 3 
 The pre-test score of critical thinking skills between experimental and control groups 

Sub-Dimensions Group  Mean Rank Sum of 
Ranks 

Mann-
Whitney U 

p 

Making Observation Experimental 30 22,75 546 246 0,237 
 Control 30 26,25 630   
Formulating hypotheses Experimental 30 24,42 586 286 0,96 
 Control 30 24,58 590   
Conducting discussion Experimental 30 23,29 559 259 0,501 
 Control 30 25,71 617   
Asking skills Experimental 30 26,06 625,5 250,5 0,29 
 Control 30 22,94 550,5   
Answer question skills Experimental 30 25.50 612.00 264 0,566 

 Control 30 23.50 564.00   
Making conclusions Experimental 30 23,67 568 268 0,675 

 Control 30 25,33 608   
Applying concepts Experimental 30 23,29 559 259 0,501 
 Control 30 25,71 617   
Entirety Experimental 30 26,06 625,5 250,5 0,29 
 Control 30 22,94 550,5   

The pre-test score of interpersonal communication skills showed that the control groups were 
higher than the experimental groups, as well as the same result in all sub-dimensions (Table 4). The mean 
between both groups was not significantly different (U = 259; p> 0.05). Thus, before treatment, students 
had the same interpersonal communication skills. 

Table 4 
 The pre-test score of interpersonal communication skills between experimental and control groups 

Sub-Dimensions Group N Mean 
Rank 

Sum of 
Ranks 

Mann-
Whitney 
U 

p 

Able to show empathy Experimental 30 25.50 612.00 264 0,566 

 Control 30 23.50 564.00   
Able to show a proportional attitude Experimental 30 23,67 568 268 0,675 

 Control 30 25,33 608   

Able to show self-awareness Experimental 30 23,29 559 259 0,501 
 Control 30 25,71 617   
Able to understand social situations 
and social ethics 

Experimental 30 26,06 625,5 250,5 0,29 

 Control 30 22,94 550,5   
Able to solve problems effectively Experimental 30 24,42 586 286 0,96 
 Control 30 24,58 590   
Able to listen effectively Experimental 30 23,29 559 250,5 0,29 
 Control 30 25,71 617   
Able to speak with other people Experimental 30 25.50 612.00 264 0,566 
 Control 30 23.50 564.00   
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We evaluated after treatment through post-test, and the result showed that both groups were 
significantly different (U = 46.50; p <0.05) (Table 5). In detail, there were significantly different between 
both groups in all sub-dimensions (p <0.05). Students of the experimental groups had sum ranks higher 
than control groups (the difference was 26.9). This result exhibited the learning of critical thinking 
intervening in the learning model during application. So that Javanese comics project-based learning 
significantly affected the critical thinking of students. 

Table 5 
 The achievement score of critical thinking skills through post-test between experimental and control groups 

Sub-Dimensions Group N Mean Rank Sum of 
Ranks 

Mann-
Whitney U 

p 

Making Observation Experimental 30 39,92 1197,50 167,50 0,00 

 Control 30 21,08 632,50   

Formulating hypotheses Experimental 30 41,33 1240,00 125,00 0,00 

 Control 30 19,67 590,00   

Conducting discussion Experimental 30 38,95 1168,50 196,50 0,00 

 Control 30 22,05 661,50   

Asking skills Experimental 30 41,82 1254,50 110,50 0,00 

 Control 30 19,18 575,50   

Answer question skills Experimental 30 40,00 1200,00 165,00 0,00 

 Control 30 21,00 630,00   

Making conclusions Experimental 30 40,88 1226,50 138,50 0,00 

 Control 30 20,12 603,50   

Applying concepts Experimental 30 38,60 1158,00 207,00 0,00 

 Control 30 22,40 672,00   

Entirety Experimental 30 43,95 1318,50 46,50 0,00 

 Control 30 17,05 511,50   

The post-test score of interpersonal communication skills between both groups was significantly 
different (U = 5,00; p <0,05) (Table 6). Students of the experimental groups had a higher mean than the 
control groups (the difference was 26.9). So that Javanese comics project-based learning significantly 
affected students’ motivation. 

Table 6 
 The post-test score of interpersonal communication skills between experimental and control groups 

Sub-Dimensions Group N Mean Rank Sum of Ranks 
Mann-
Whitney U 

p 

Able to show empathy Experimental 30 42,50 1275,00 90,00 0,00 
 Control 30 18,50 555,00   
Able to show a proportional 
attitude 

Experimental 30 40,18 1205,50 159,50 0,00 

 Control 30 20,82 624,50   
Able to show self-awareness Experimental 30 36,50 1095,00 270,00 0,003 
 Control 30 24,50 735,00   
Able to understand social 
situations and social ethics 

Experimental 30 39,55 1186,50 178,50 0,00 

 Control 30 21,45 643,50   
Able to solve problems 
effectively 

Experimental 30 39,40 1182,00 183,00 0,00 

 Control 30 21,60 648,00   
Able to listen effectively Experimental 30 40,30 1209,00 156,00 0,00 
 Control 30 20,70 621,00   
Able to speak with other people Experimental 30 45,33 1360,00 5,00 0,00 
 Control 30 15,67 470,00   
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Table 7 
 The N-gain score between experimental and control groups 

Critical thinking  Interpersonal communication 

Group Experimental Control Group Kontrol 

Post-test 88.15 70.45 Post-test 15,48 

Pre-test 55.65 55.45 Pre-test 10,90 

N-Gain 0.75 0.36 N-Gain 0,45 

Category High Moderate Category Moderat 

Table 8 
The rho Spearman correlation between critical thinking and interpersonal communication skills 

 Critical thinking N p 

Interpersonal 
communication 

r = 0.643** 60 0.005 

 ** p <0.01 

The N-gain score of the experimental groups (0.79) was higher in both dependent variables than in 
the control groups (0.75) (Table 7). Moreover, communication interpersonal, and critical thinking skills had 
a strong positive correlation (r = 0.643; p <0,05) (Table 8). Thus, the increase of communication skills 
through javanese comics project-based learning can improve the critical thinking of students. 

4. Discussion  

Critical thinking in the learning classroom requires the right method (Maison et al., 2020). In this 
study, both groups showed the same score of critical thinking and interpersonal communication skills. 
Students who are taught by conventional methods will lack critical thinking skills (Al-Husban, 2020; Mardi, 
2021). Students lack interpersonal communication skills because they do not have a pro-social attitude 
and problem-solving skills. Furthermore, in conservative teaching, students are taught passively. Thus, 
they do not develop their cognitive, affective, and psychomotor skills (Ardhyantama & Widodo, 2020; 
Susanti et al., 2019). 

The results of the analysis showed that the N-gain scores of students in the control groups increase 
slightly, but both their pre-test and post-test were moderate. Moreover, students in the experimental 
groups had an increased score from moderate to high after learning. Further research is needed to 
examine the effect of the project learning model on critical thinking and interpersonal communication 
skills in terms of junior, senior, or university level. In this research, there were no methods applied to the 
control groups. The next similar research can compare this method with other constructivist learning 
methods, such as problem-based learning, inquiry-based learning, guided inquiry based-learning, group 
investment based-learning, or other methods that have the potential impact. The teaching method is one 
of the most important factors in improving the learning outcomes of knowledge, attitudes, and skills and 
the key to being a lifelong learner (Luka, 2019). 

 The results of the analysis showed that the n-gain scores of students in the control group slightly 
increased, but both their pre-test and post-test were moderate. In addition, students in the experimental 
group experienced an increase in critical thinking skills and interpersonal communication scores from 
moderate to high after learning. This research is supported by  (Oktavia & Ridlo, 2020) concluding that the 
Project Based STEM model influences critical thinking skills and communication skills. Meanwhile, (Ghofur, 
2022; Kurnia, 2020; Yonanda et al., 2019) concluded that from the results of their research comic media 
improved critical thinking skills and communication skills. Therefore, the researcher intends to 
complement the previous research by combining Project Based learning models and Javanese comic media 
to improve critical thinking skills and interpersonal communication in Javanese language subjects.  
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This project with comics aims to improve students' critical thinking and interpersonal communication 
skills. Aspects of critical thinking that are measured include: making observations, formulating hypotheses, 
conducting discussion, asking skills, answering questions skills, making conclusions, applying concepts, and 
entirety. Therefore, Aspects of interpersonal communication that are measured include the ability to show 
empathy, able to show proportional attitude, able to show self-awareness, able to understand social 
situations and social ethics, able to solve problems effectively, able to listen effectively, and able to speak 
with other people. The results of the development are carried out in seven stages, namely: Problem 
presentation, Planning, Scheduling with comic Java, Project implementation, and monitoring. 

5. Conclusion  

In conclusion, the use of Javanese comics-based projects on critical thinking and interpersonal 
communication skills have been compared with conventional teaching models. Based on the analysis at 
the end of learning, Javanese comics project-based learning has a positive impact on critical thinking and 
interpersonal communication skills. There was a high increase that knowledge and skills in the 
experimental groups than in the control groups. 

Further research is needed to examine the effect of the project learning model on critical thinking 
skills and interpersonal communication in terms of junior, senior high, or tertiary education levels. In this 
study, there were no methods applied to the control group. Subsequent similar studies can compare this 
with other constructivist learning methods, such as problem-based learning, inquiry-based learning, 
guided inquiry learning, group investment learning, or other methods that have the potential to have a 
large impact. The teaching method is one of the most important factors in improving the learning 
outcomes of knowledge, attitudes, and skills and the key to being a lifelong learner. 

As for the recommendation from the research that has been carried out by the researcher, it is 
hoped that the reader can analyze more deeply the ways to increase critical thinking and communication 
interpersonal skills in learning.  This can be supported by other research studies that collaborate models 
and media in learning. 
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