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Collaborative problem solving skills are one of the key skills of the 21st century. 

Students have difficulty working together to solve problems because studying the 

science appears to be cooperative and less geared towards having direct experience. 

There is a need for efforts to make studying the science meaningful. The aims of this 

research were to find out: 1) the differences in collaborative problem solving skills of 

junior high school students before and after the implementation of the creative problem 

solving (CPS) model, and 2) to improve collaborative problem solving skills through 

science learning based on the CPS model in 7th grade junior high school. This study 

was conducted at one of East Java’s state junior high schools. A one group-pretest-

posttest design was study method used. Purposive sampling with a sample size of 32 

students was used for the sample selection technique. Using paired t-test and n-gain 

data analysis. The findings showed that (1) there was a difference before and after the 

implementation of the CPS model with paired t test results obtained -5,175 or 2,232 or 

5,175, and (2) there was an improvement in collaborative problem-solving skills of 

junior high school students with 0.34 classified moderate n-gain tests. It can be 

inferred on the basis of the research results that the CPS model can improve 

collaborative problem-solving skills in junior high school students in class VII.  
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INTRODUCTION 

The Industrial Revolution (R.I.) 4.0 to the Society 5.0 transition era is one that the world 

is now dealing with in the twenty-first century. The 21st century has seen developments that 

highlight the significance of competence, one of which is collaborative problem solving skills 

(Triling & Fadel, 2009; Schwab, 2017). Hsumans must acquire science using the scientific 

method in order to solve the problems of the twenty-first century. Science education 

emphasizes the discovery process in addition to understanding knowledge in the form of 

concepts, facts, or principles (Tias, 2017; Voit, 2019). 

Despite their differences in ability, students working together to solve an issue 

demonstrates the importance of collaborative problem solving techniques in the learning 

process (Mende, Proske, & Narciss, 2020; Fiore, Graesser, & Greiff, 2018). The ability to 

solve problems collaboratively and come to the best answers possible by drawing on the 
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various perspectives and understandings of group members is a skill that can be learned 

(Ahonen & Harding, 2018; Le, Janssen & Wubbels, 2018).  

The ability of students to solve problems collaboratively is now very limited. 

Observations made in June 2020 during science classes at a junior high school in East Java 

revealed that pupils prioritized individual traits when faced with challenging environmental 

pollution concerns. Aside from that, it was also evident that only a small number of groups 

were actively working. Low markers of knowledge, learning, and information sharing, as well 

as low student engagement in tests of collaborative problem-solving abilities, all support these 

findings. Due to the fact that science lessons are typically taught in groups with little 

opportunity for student participation in problem solving and are less focused on providing 

direct experience, students find it challenging to work together to solve difficulties (Darling-

Hammond et al, 2019; Triyanto, 2019; Astutik, 2017; Hesse, 2015). This is consistent with 

the research findings of Alfin's (2019) and Chasanah (2019), which found that teachers solely 

evaluate cognitive skills without encouraging students to consider addressing issues, making 

the science learning process look boring and monotonous. 

It is vital to make efforts to enhance students' collaborative problem-solving skills in 

light of the aforementioned exposure to the fact that there is a lack of such skills among 

students. One form of 21st century skill that is very vital to develop across the school 

environment and career world of work is collaborative problem solving skills (OECD, 2016). 

These abilities help people interact with others more easily, control social interactions and 

information exchange, develop communication skills, and solve problems more quickly 

because they involve collaborative problem-solving techniques in which each person pools 

their knowledge and skills. They also share various interpretations of problems and potential 

solutions (Rojas, et al, 2021; Graesser et al, 2018; Hattie & Donoghue, 2016).   

Using a learning paradigm that requires students to actively ask questions and share 

ideas as well as studying in groups is one way to address the issues that are present (El-

Sabagh, 2021; Wulandari, 2014). The alternative learning model used is creative problem 

solving (CPS). The reason for choosing the CPS model is that this learning model is not 

focused on the level of recognition, understanding and application of a science or information 

that has been obtained by students, but can also train students to be able to analyze a problem 

as well as how to solve it using creative ways (Le, Janssen & Wubbels; 2018; Syam, Ali & 

Palloan, 2018). 

The CPS model for science instruction starts by providing students with challenges. 

Students formulate ideas based on literature reviews and use creative thinking to identify and 

solve challenges. As described by Mercier & Higgins (2014); Wismath & Orr (2015); 

Hidayatullah et al (2020) with reference to problem-solving-based collaborative learning 

students choose from among their ideas and thoughts to develop in order to solve challenges.  

The Creative Problem Solving (CPS) learning paradigm has the benefits of making 

education more applicable and of preparing students to cope with and solve difficulties in 

real-world situations outside of the classroom (Siswadi et al, 2014; Treffinger & Isaksen, 

2015; Yang et al, 2022). Also, the CPS model has the capacity to promote pupils' 

development of critical and creative thinking abilities (Amran, Kutty, & Surat, 2019) .   

Based on the preceding description, it is intended that by applying the CPS model, 

junior high school students' cooperative problem-solving abilities will be enhanced in their 
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study of science. This study's objectives were to: (1) Identify the differences between junior 

high school students' collaborative problem-solving abilities before and after the CPS learning 

model was implemented; and (2) Identify how junior high school students' collaborative 

problem-solving abilities improved as a result. 

 

METHOD  

Research Design 

This research is a pre-experimental research with a one-group-pretest-posttest design. 

The design of this study is to control the variables and see the causation between the variables 

in the study using only one class as the experimental class (Gay, Mills & Airasian, 2012). One 

class was given a pretest and posttest to find out whether there were differences and an 

increase in students' collaborative problem solving skills in CPS-based science learning. The 

form of the research design is presented in Figure 1.  

Class Pretest Treatment Posttest 

Exsperiment Class O1 X O2 

Figure 1. Research Design 

Information  

X    : The CPS learning paradigm is utilized in the treatment. 

O1   :  The pre-test score of students' collaborative problem solving skills before the CPS 

learning paradigm was implemented. 

O2   : The post-test score of students' collaborative problem solving skills before the CPS 

learning paradigm was implemented. 

 

Time and Place of Research 

The research was carried out in even semesters, from February to March 2020. For the 

2019–2020 academic year, class VII–A of the UPTD SMPN 10 Gresik, Gresik Regency, did 

the research. 

 

Targets and Research Subjects 

All class VII students at UPTD SMPN 10 Gresik for the 2019–2020 academic year 

comprised the research population. Employing purposive sampling to determine the sample. 

32 students from class VII-A and a control group that received treatment using the CPS 

learning model made up the sample in this study (Gay, Mills & Airasian, 2012). 

The learning model for creative problem solving (CPS) is the independent variable in this 

study. The ability of junior high school pupils to solve problems collaboratively is the 

dependent variable in this study. The study's control factors include the instructor, the subject 

matter, and the number of study hours. 

 

Research Procedure 

Three stages were included in the research efforts. An assessment of junior high school 

students' collaborative problem-solving skills was conducted as the initial step before the CPS 

model was used. The CPS model was used to carry out learning in the second step. The final 

step involved testing junior high school students' collaborative problem-solving abilities after 

using the CPS paradigm. 
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Data, Instruments, and Data Collection Techniques  

The junior high school students' collaborative problem-solving abilities, the CPS 

learning model's implementation, and their replies served as the study's primary sources of 

data. The ability of junior high school students to work cooperatively to solve problems is 

assessed using a description test that includes a number of indicators, such as: task regulation 

(understanding and assessing the task being done is obtained from situations, data, or events), 

perspective taking (accepting and contributing to the task given), learning and knowledge 

building (making task completion strategies with mutual cooperation and compromise), 

participation, and task taking (actively involved in working with others implementing 

collaborative task completion strategies that have been created to get the right solution), and 

social regulation (reflecting on the process and results of task completion collaborative).  

Using a learning observation sheet, the CPS learning model's syntactic implementation 

was evaluated. Two observers observe the learning process while completing a checklist (√) 

on the accompanying sheets. The observation sheet's scale is the Guttman scale, which has a 

"Yes" & "No" option (Arikunto, 2016). The CPS model syntax is used, and it includes the 

following steps: (1) objective finding (planning learning objectives); (2) fact finding (stating 

the facts of the problem); (3) problem finding (finding the essence of the problem presented); 

(4) idea finding (thinking of various types of ideas); (5) solution finding (screening ideas and 

determining appropriate alternative solutions); and (6) acceptance finding (accepting 

alternative solutions that are appropriate to the problem) (Griffin, 2015; Yang et al, 2022). 

A student response survey was used to see how middle school students responded to 

science instruction based on the CPS model. A Likert scale with four scale options—very 

good, good, not good, and not good—was employed in this investigation. A Likert scale with 

a scale of four is preferable to one with a choice of three because it may represent variances in 

students' attitudes more effectively. Also, it challenges students to assess their attitudes 

toward the phenomena described in the tool so that they can avoid having neutral views when 

making decisions (Sumargo & Yuanita, 2014; Amran, Kutty, & Surat, 2019).  

Data Analysis Technique 

In this study, descriptive and inferential statistical analysis was utilized to analyze the 

data. A descriptive analysis was utilized to compare the collaborative problem-solving 

abilities of junior high school pupils before and after CPS-based science instruction. The 

paired t-test and N-gain are the inferential methods used. A paired t-test was utilized to see 

whether there were any differences between junior high school pupils' prior and subsequent 

collaborative problem-solving abilities. The development of junior high school pupils' 

abilities to solve problems collaboratively is measured using the N-gain formula.  

 

RESULT AND DISCUSSION 

For this study, class VII-A, which had 32 students, served as the experimental class. 

Pretesting was done before using the CPS model. After applying the CPS model to the 

learning process, students are then given a posttest to complete. The average pre-test score 

was 54.01, with a standard deviation of 17.95, and the average post-test score was 69.84, with 

a standard deviation of 15.73, according to the results of the pretest. The students' pretest and 
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posttest results were both normally distributed, with a homogeneous variance, according to 

analysis of the data.  

 

Creative Problem Solving (CPS) Learning Model 

The CPS model was used to conduct this study. Students who are learning utilizing the 

CPS model must work on difficulties in the form of problem-solving in heterogeneous groups. 

Pupils choose and develop ideas and thoughts they have in order to identify and solve 

challenges that have been presented through creative thinking. In this session, the teacher just 

performs the role of a facilitator, which entails that he only guides and accompanies the pupils 

in accordance with the learning flow. 

 

Differences in Middle School Students' Collaborative Problem Solving Skills Before and 

After the Application of the Creative Problem Solving (CPS) Learning Model 

The paired t-test can be performed after student pretest and posttest data analysis shows 

that both sets of data are normally distributed and have a homogeneous variance. The t-test 

findings are shown in Table 1 below. 

Table 1. Paired t-test results 

 Paired differences 

t df 
Sig. (2-

tailed) Mean 
Std. 

Deviation 

Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

pretest - 

posttest 
-15,83 17,12 3,03 -22,00 -9,661 -5,232 31 0,000 

 

Table 1 shows that the significance value is 0.000 and the tcount value is -5.175, with a 

df value of 31, the ttable value is 2.040. Based on a significance value of 0.00 ≤ 0.05 and 

tcount -5.175 < –table -2.040, it can be interpreted that there is a difference after the 

application of the CPS learning model to collaborative problem solving skills of class VII-A 

students at UPTD SMPN 10 Gresik. 

Students were disinterested in the learning process and less receptive to solving issues 

assigned by the teacher before the CPS model was applied to science education, even though 

these difficulties were all around them. Students continue to approach challenges in the same 

manner. This is consistent with the research of Sagita et al (2018); Yang et al, (2022), which 

shows that using traditional learning and evaluation methods that are solely focused on 

students' cognitive components will cause students to have a tendency to be passive and 

learning to be monotonous.  

Using creative problem solving (CPS) learning paradigms, different solutions are 

provided for the learning issues encountered. Students appear passionate in participating in 

the learning process after CPS-based learning has been implemented, and students tend to be 

more engaged. Also, the creative problem-solving learning approach has the ability to 

increase students' responsiveness in problem-solving and their ability to offer more innovative 

alternatives than before. This is consistent with the findings of Syam, Ali & Palloan (2018); 

Jusmawati et al (2020); Murwaningsih & Fauziah (2020) study, which found that the CPS 
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model not only helps students comprehend and gain insight into a subject, but also teaches 

them how to approach and solve problems in a more creative way. 

Students can draw connections between the learning content and actual environmental 

situations that are experiencing pollution by applying the CPS learning model to scientific 

lessons on environmental pollution. This is so that students learn about practical completion 

as well as theoretical completion using the CPS learning model. According to research by  

Siswadi et al (2014); Muzaimah et al (2022), one benefit of the CPS learning model is that it 

can make the material students are studying more relevant by taking into account their 

immediate surroundings. One of the sources of student knowledge comes from the action of 

how actively a student interacts with the surrounding world when taken into account based on 

Piaget's social cognitive learning theory (Ardika et al (2014); Bord (2021). 

 

Enhancing Pupils' Collaborative Problem-Solving Capabilities in Junior High 

According to the indicators and recommendations in the collaborative issue solving 

abilities category, it is possible to assess students' levels of collaborative problem solving 

ability using the results of the pretest and posttest scores. Figure 2 displays the outcomes of 

averaging each indicator of students' ability to solve problems collaboratively from the results 

of the pretest and posttest. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Diagram of the average indicator of students' collaborative problem solving skills 

Figure 2 illustrates how the average values for the students' pretest and posttest scores 

differ. The task regulation indicator increased on average by 0.56; shared perspectives 

increased on average by 1.93; learning and knowledge building increased on average by 0.88; 

participation increased on average by 0.57; and social regulation increased on average by 

0.78. 

Figure 2's average pretest value illustrates how the students' abilities to solve problems 

cooperatively with their group members are still somewhat limited. This is due to the fact that 

pupils are still not accustomed to receiving instruction in problem-solving in groups where the 

questions provided are mutually sustainable. This is consistent with the OECD's (2016) 

findings from the TIMMS and PISA studies showing Indonesian pupils still have very limited 

and subpar collaborative problem-solving abilities. 

The posttest's typical value is shown in Figure 2. It is clear that pupils' abilities to solve 

problems together have improved. According to study by Mercier and Higgins (2014), 

collaborative learning can enhance the ability to work with others to solve challenges. This is 
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due to the fact that after selecting and creating their own solutions, students work in groups to 

discuss their ideas. An alternate, wise choice will be identified during the debate process to 

solve the issue, all group members will be able to use and accept it (Hidayatullah et al, 2020). 

The N-gain score formula was used to determine the increase in students' collaborative 

problem solving abilities in accordance with the calculation of the average for each indicator 

of those abilities. The data analysis can be utilized to determine whether or not students' 

abilities to solve problems collaboratively have improved. Table 2 displays the findings of the 

examination of the data. 

Table 2. N-Gain Score 

XPretest XPosttest Xmax 

54,01 69,84 100 

N-Gain Score Calculation 

Xposttest - Xpretest 15,83 

Xmax-Xpretest 45,99 

N-Gain 0,34 

Kategori N-Gain Moderate 

 

The average N-gain score, as shown in Table 2, is 0.34. (moderate category). This is due 

to the fact that students take collaborative problem-solving skills exams less seriously than 

they should, and because the time between the third learning session and the fourth session 

when the posttest is administered is far apart. The Covid-19 epidemic is to blame for the 

duration. Face-to-face instruction is being replaced by online instruction through Google 

Classroom and WhatsApp as a result of this problem. On tests of collaborative problem-

solving skills, students only remember the order of several ways of working due to changes in 

techniques and media, which reduce learning effectiveness. The limitations that take place are 

in line with Piaget's hypothesis, which claims that pupils' knowledge and skill development 

depends on how often they interact with their environment (Amran, Kutty & Surat, 2019). 

The N-gain score results show that the CPS learning model is capable of enhancing 

students' abilities to solve problems collaboratively. These findings are consistent with Lai, et 

al (2017); Alfin (2019) study on how collaborative problem solving abilities may be taught to 

students through problem solving based on practical experience. One of the syntaxes of the 

CPS model, idea discovery and solution finding, was used in this study to gather data on 

students' experience and practice in problem solving. Students learn idea-finding syntax to 

communicate with friends to recognize difficulties, and they learn solution-finding syntax to 

determine the best course of action to take (Jusmawati et al, 2020; Muzaimah et al, 2022). 

With the CPS model, peer interaction can inspire students to share their wisdom and 

knowledge. According to Laa et al. (2017); Yang et al. (2022) student engagement with 

teachers and peers who are seen as capable can lead to exciting and meaningful learning. 

To establish the category level of each indication, the N-gain score is also calculated for 

each indicator. Table 3 lists the outcomes of computing the N-gain score for each indicator of 

group problem-solving abilities. 
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Table 3. N-gain score on indicators of collaborative problem solving skills 

Indicator 

Calculation of n-gain score   

pretest posttest 
posttest- 

pretest 

Xmax- 

Xpretest 

N-

gain 

score 

Category 

Task regulation 29,04 31,38 2,34 70,96 0,03 No upgrade 

Share views 34,90 42,97 11,07 65,1 0,12 Low 

Learning and knowledge 33,59 44,14 10,55 66,41 0,15 Low 

Participation 29,56 38,54 8,98 70,44 0,13 Low 

Social regulation 7,94 17,58 9,64 92,06 0,11 Low 

 

Table 3 shows the outcomes of determining the n-gain category for each indicator. It is 

evident that task regulation, one of the measures of collaborative problem solving abilities, 

has not improved. Students don't make good use of their time, so they only have a few sources 

of information for their problem-solving assignments. Despite the fact that task regulation is a 

sign of collaborative problem solving abilities, which call for students to gather data relevant 

to tasks and use that data to solve issues sequentially. The information presented above backs 

up Rehalat's (2014); El-Sabagh (2021); Bord (2021) theory on the role of Gagne's learning 

theory in the learning process. According to Gagne's learning theory, students should have the 

chance to process knowledge into a description before applying it to a solution to a problem. 

 

CONCLUSION AND SUGGESTION 

Conclusion 

The research was conducted by applying the creative problem solving (CPS) learning 

model in environmental pollution material. The results showed that (1) there were differences 

before and after the application of the CPS model with the results of the paired t test obtained 

-5.175 ≤ 2.232 ≤ 5.175, and (2) there was an increase in the collaborative problem solving 

skills of junior high school students with an n-gain result of 0.34 in the category currently. 

Thus it can be concluded that the CPS model can improve the collaborative problem solving 

skills of junior high school students in science learning. 

Suggestion 

Future research is expected to use the creative problem solving (CPS) learning model 

with the aim of improving students' collaborative problem solving skills on different 

materials. Problem-solving collaboration should be able to consider the division of 

heterogeneous groups to become collaborative partners in working on deeper collaborative 

problem-solving skills questions because the results obtained in this study are less effective if 

high-ability students directly get collaborative partners with low-ability students. 
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