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 Making students to be creative thinking need exercises in the form of tasks. 

Creative problem solving is the constructivist learning model to create 

creative, imaginative, and innovative solutions in the aim of training and 

teaching individuals to think differently in solving problems.The research 

focus was to find out students' learning outcome and creative thinking 

skills using creative problem solving-based learning. The participants were 

tenth  grade of senior high school in the school year 2019/2020 which were 

divided into science class as the control class (N=33), and X IPA 2 class as 

the experimental class (N=33). The research instrument used was a 

description test on biodiversity content with creative problem solving 

indicators, namely Clarify, Ideate, Develop, and Implement. Quantitative 

data analysis used was MANOVA test at a significant level of 5%. The 

results of this study were the average values for each indicator of creative 

thinking and learning outcomes in the experimental and control classes 

showing that the control class was lower than the experimental class. It 

means that learning outcomes and creative thinking skills through creative 

problem solving had an impact than the classes using creative problem 

solving. Therefore, there was a significant influence and a relationship 

among the creative problem-solving model, creative thinking skills, and 

learning outcomes which was indicated by the value of. 0.000<0.05. 
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A. INTRODUCTION  

Teachers must take the initiative so that they are accustomed to applying new methods. 
Their professionalism in teaching (Sidek et al., 2020). Developing creativity is an important 
educational goal, although teachers see some difficulties in identifying students' abilities 
related to creative thinking (Pizzingrilli et al., 2015). To overcome such difficulties, teachers 
must be enabled to apply an easily manageable test that allows them to assess the student's 
level of creativity. Problem solving and high-level thinking skills (HOTS) are always 
emphasized in most curricula (Gholami et al., 2019). The preparation of learning devices in the 
2013 curriculum currently contains four components, namely strengthening character 
education, literacy, numeracy, higher order thinking skills (HOTS), and 4C (communication, 
collaboration, critical thinking, creativity). The purpose of integrating the four components in 
the lesson plan is none other than to train and equip students in terms of thinking, reasoning, 
creative, and communicating skills in the face of the development of the 21st century and the 
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era of the industrial revolution 4.0. 4C skills in the learning process so that students will be able 
to think critically which means not only conveying something, expressing something, but they 
have a rational and open mind. This is also supported by Arbia et al., 2020 which states that to 
produce quality learning, a 4C strategy is needed which emphasizes more on the creative 
component.  

  Fatmawati et al. (2021) in learning science, especially biology, it is very important to 
encourage creative problem solving skills in students in real life. Biology as a lesson that 
emphasizes the development of thinking skills in analyzing, creating and applying concepts to 
everyday life situations can be used to train students' creative thinking in a collaborative way 
that can help students generate novel ideas in solving problems. According to Gupta & Sharma, 
2019; Zeidan & Jayosi, 2015, the purpose of learning science is to teach students to integrate 
attitudes, skills, knowledge, imagination, creative insights, and scientific findings for new 
breakthroughs by developing scientific concepts. Therefore, teachers must be able to train their 
students to be familiar with how to solve problems creatively, of course using interesting 
teaching methods. As stated by Kupers et al. (2019); Lee & Shea, (2016) that in teaching science, 
the strategy can be done by giving structured and open tasks that require different solutions, 
asking and responding to scientifically oriented questions, formulating and linking 
explanations, and communicating the results so as to provide opportunities for creativity to 
students compared to assignments closed tasks.  Ritter et al. (2020) also suggested that 
practicing creativity in learning can improve students' ideation skills and cognitive flexibility.  

Some teachers from various institutions have implemented creative problem solving in 
general education (Laisema & Wannapiroon, 2014). However, we need to pay attention 
together that something that has just been applied in the learning process, especially related to 
higher-order thinking, is not as easy as imagined, let alone to familiarize and practice thinking 
skills such as problem solving, critical, and/or creative. One of the obstacles in training 
students to think at a higher level is how to integrate it in the learning process even though 
there are instructions from the government regarding the integration of learning containing 
KDP, literacy, numeracy, HOTS, and 4C. Some researchers also found obstacles in integrating 
HOTS in learning including Rajagukguk et al. (2021) the average score of students' 
completeness in solving problems reached 50% and was classified as poor category. Sandika & 
Fitrihidajati, (2018) stated that the learning method applied was less effective so that it 
affected students' low creative thinking skills, motivation and student achievement. The results 
of observations by Audrey et al. (2019) in one of the high schools in Ambon that the learning 
model applied by the teacher in learning has not met the demands of the 2013 curriculum 
which causes students' creative thinking skills to be poor. Chan & Yuen (2014); Conradty et al. 
(2020); Martins Gomes & McCauley (2021) state that developing students' creative thinking is 
important, but teachers are faced with a pedagogical dilemma, namely that they do not have a 
pedagogic strategy to integrate it because educators lack understanding of concepts and the 
ability to understand to translate higher-order thinking in its application in the classroom. 

If the creative process is the same as problem solving, then scientific inquiry must examine 
it in such a way by using appropriate methods such as creative problem solving because 
students' individual cognitive problem solving styles can naturally change from time to time 
due to their continuous delivery of problem solving styles them Basadur et al. (2014); 
Phaksunchai et al. (2014); Shieh & Chang (2014); Wimmer (2016) suggest developing creative 
problem solving to help achieve potential, and maximizing student learning outcomes can be 
done by providing creative instruction using new methods that are more effective and 
appropriate for each problem situation.  

The development of problem solving for students is a very important issue in teaching 
today because problem solving capacity helps students to be proactive and creative in 
independent learning (Tong et al., 2020). Therefore we need a learning design that can provide 
opportunities for students to explore problems that can improve students' ability to think 
creatively so that there is a quality interaction between the three components, namely 
educator knowledge, teaching materials and student abilities. One model that can be used to 
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train students' creative problem solving skills is to use creative problem solving in learning. 
The relationship between creative thinking and the problem solving process is known as 
creative problem solving (Fatmawati, 2020; Kapoor et al. 2020; Sophonhiranrak et al. 2015). 
Based on these descriptions, learning based on creative problem solving needs to be applied 

at the high school level because this learning model can help students get used to higher 

order thinking skill especially creative thinking. The question of this research is whether 
creative problem solving has an impact on student learning outcomes and creative thinking?. 
 

B. METHODS 

The research used was a quasi-experimental design with a post-test-only control design, 

involving a control and experimental group to determine the significant effect of creative 

problem solving-based learning on student learning outcomes and creative thinking skills. The 

participants were  tenth grade of senior high school SMA which were divided into class X IPA 1 

as the control class (N=33) using direct instruction, and class X IPA 2 as the experimental class 

(N=33) using creative problem solving. The research instrument used is a description test on 

biodiversity material with creative problem solving indicators, namely Clarify its a analyze the 

problem and make a question, Ideate its Generate ideas to answer questions, Develop its 

selecting the best solution and developing it and Implement its Formulate plans based on the 

selected solution such as the tools and materials required according to the solution (CEF, 2015), 

and scoring refers to creative thinking indicators,  namely fluency, flexibility and originality 

(Fatmawati et al., 2021). This is in accordance with the suggestion of  Ndiung et al. (2021); 

Susyla & Syofiana (2019) that by giving assignments in the form of open questions allows 

students to find their own concepts and discoveries themselves. Quantitative data analysis using 

MANOVA test at a significant level of 5%. For analysis of MANOVA data using SPSS 25.0 program 

application with General Linear Model-Multivariate. The hypothesis testing was done by using 

MANOVA at a 5% level of the significance level. Hypotheses were tested using MANOVA with the 

aid of SPSS (Ndiung et al., 2021). 

 

C. RESULT AND DISCUSSION 

Lin & Wu (2016); Lince (2016) the meaning of the thinking process is looking for change, 

taking risks, and exploring smoothly, flexible, unique, elaborative and involving the modalities 

and learning styles of students. Therefore, in designing/designing the learning process it is 

based on what students will do in class, because later it will be used in everyday life. As stated by 

Loc et al. (2020); Tong et al. (2020) that students apply the knowledge they have learned to 

solve practical problems and situations in a flexible way. Because every individual has the 

potential to be creative and it does not happen spontaneously in generating new ideas. It takes a 

process, involving feelings, thoughts, experiences and exercises continuously in the learning 

process. Based on this, research was conducted on creative problem solving-based learning on 

student learning outcomes and creative thinking skills, along with the results obtained in 

experiment class and control class. In control class, it was treated by using direct instruction 

conducted for meeting and not explained in detail about creative problem solving, worksheet 

discussion and presentation of the results of the discussion. In experimental class, it was treated 

by using creative problem solving and explained in detail what to do while working on 

worksheets based on creative problem solving. Statistical analysis using the MANOVA test, 

before carrying out the MANOVA test, the data prerequisite test was first carried out, namely the 

homogeneity test of variance and covariance. However, previously presented the results of 
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descriptive statistical analysis of research data presented in Table 1 as a basis for conducting 

homogeneity tests of variance and covariance tests, as shown in Table 1 and Table 2. 

 
Table 1. Descriptive Statistical Analysis Results 
Variable Group  N Mean S.D 

Fluency Experiment 33 78.00 9.53 
Control 33 60.18 11.91 

Flexibility Experiment 33 77.00 8.41 
Control 33 55.48 6.76 

Originality Experiment 33 54.73 7.84 
Control 33 50.18 10.7 

Learning 
outcome 

Experiment 33 69.64 5.25 
Control 33 55.09 5.89 

 
Table 1 shows that the average value for each indicator of creative thinking and learning 

outcomes in the experimental and control classes, shows that the control class is lower than the 

experimental class. This means that creative thinking skills and student learning outcomes 

through using the creative problem solving m have an impact than classes that are not through 

the creative problem solving. The homogeneity test of variance can be seen from the results of 

Levene's Test of Equality of Error Variances using SPSS 25.0, namely the General Linear Model-

Multivariate. Levene's Test of Equality of Error Variances is used to determine whether the 

variance between data groups is the same. If <0.05 then the variance of the data group is 

different, but on the contrary if.>0.05 then the variance of the data group is the same, as shown 

in Table 2. 

 
Table 2. Levene’s Test of Equality of Error Variance 

 F df1 df2 Sig 

Fluency 2.907 1 64 0.093 

Flexibility 0.973 1 64 0.087 

Originality 7.578 1 64 0.088 

Learning 
outcome 

3.041 1 64 0.086 

 
The data in Table 2, it can be seen that the significance of creative thinking skills and 

student learning outcomes > 0.05 so it can be concluded that the variance of the data groups of 

the two variables is the same. The covariance homogeneity test can be seen from the results of 

the Box's M test using the help of SPSS 25.0, namely the General Linear Model-Multivariate, as 

shown in Table 3. 

 

Table 3. Result of Box’s Test of Equality of Covariance Matrices 

Box’s M 23.278 
F 2.170 

df1 10 
df2 19582.470 
Sig. 0.097 
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The data in Table 3, it can be seen that the value of Box's M = 23,278 with a significance of 

0.097. If the research significance level is 0.05, it can be written as 0.097 > 0.05 which indicates 

that H0 is accepted so that it can be concluded that the covariance of the dependent variable is 

the same. Thus, the test can be continued on the MANOVA test. Because the two prerequisites of 

the hypothesis above have been met, it can be continued on the MANOVA test. The results of the 

MANOVA test decisions were taken from the analysis of Pillae Traice, Wilk Lambda, Hotelling's 

Trace, and Roy's Largest Root. This analysis was carried out with the help of SPSS 25.0, namely 

the General Linear Model-Multivariate, as shown in Table 4. 

 

Table 4. Result of Multivariate Test 

 
 

 Table 4 shows the results of the Multivariate significance test. The results of the analysis 

show that the F value of the Learning Method for Pilae Traice, Wilk Lambda, Hotelling's Trace, 

and Roy's Largest Root has a significance value of 0.000 < 0.05. This shows that the F values for 

Pilae Traice, Wilk Lambda, Hotelling's Trace, and Roy's Largest Root are all significant. So it can 

be concluded that there is a significant influence between class variables on creative thinking 

skills and student learning outcomes. Furthermore, to find out the differences in creative 

thinking skills and student learning outcomes between the experimental class and the control 

class, the analysis of Tests of Between-Subjects Effects obtained through calculations using SPSS 

25.0 with the General Linear Model-Multivariate can be used, as shown in Table 5. 
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Table 5. Result of Tests of Between-Subjects Effects 

 
 

Table 5 shows the test results of differences in creative thinking skills and student learning 

outcomes between the experimental class and the control class. The results of the analysis show 

that there is a relationship between the creative problem solving model and creative thinking 

skills, and learning outcomes are indicated by the value of  0.000<0.05. Tandirerung et al. (2021) 

also found an increase in student learning outcomes with a maximum completeness score of 

89.65%. Haka et al. (2022) with the results of their research on the application of creative 

problem solving, namely an increase in post-test scores on essay tests with an average value of 

86% and thinking habits questionnaire with an average value of 83% (very good). Heliawati et al. 

(2021); Khalid et al. (2020); Lobo (2016); Wilany & Rahman (2020); Yaden (2017), that there is 

a significant difference in students' ability to solve problems creatively and provide the best 

solutions when students are through g creative problem solving-based learning compared to 

students who are throughusing direct learning models. In addition, the level of understanding, 

learning outcomes, and the ability of students' scientific work also experienced a maximum 

increase. Hooijdonk et al. (2020)  in their study found that students were able to identify their 

most creative ideas in the process of finding solutions. The same thing was stated by Bai et al. 

(2021) that the increase in originality in the process of expressing ideas depends on the process 
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carried out by students. The essence of the application of this creative problem solving is the 

process of one's ability to express new ideas in solving problems creatively.  

Golnabi (2016); Resien et al. (2020) argue that identifying and recognizing students' 

creative thinking skills can be done by developing creative-based tasks, using skills and 

knowledge to create solutions. Singerin et al. (2020) suggests giving a problem and the process 

of finding answers in learning can help students to more easily remember and better understand 

the material being studied. On the other hand, teaching creative problem solving emphasizes 

creative thinking training that focuses on the creative learning process (Hu et al., 2017). With 

creative problem solving, one must reach a certain level of divergent thinking (Garcês, 2018; C.-Y. 

Lin, 2017).  Garcês (2018) also highlights that creativity does not occur instantly, there are a 

series of underlying and interconnected stages in the creative process. To teach creative 

problem solving depends on the quality of the questions raised, because according to Salmon & 

Barrera (2021), in learning quality questions encourage students' curiosity, their level of 

thinking and make questions that are zones of proximal development. With a creative problem-

solving model equipped with Higher order thinking skills questions, it can improve students' 

higher-order thinking skills (Astra et al., 2020). Simarmata (2022) also revealed that creative 

problem solving can help students develop problem solving skills and creative thinking in 

realistic mathematics learning.  

The experience gained by students is the result of the process of teaching and learning 

activities, both in terms of students' ability to analyze, reason, compare, communicate, and 

evaluate. To familiarize students with solving problems creatively in order to improve their 

learning outcomes and of course creative thinking skills, teachers must take the initiative so that 

they are accustomed to applying new methods. their professionalism in teaching. Teachers in 

schools also need to be prepared to teach problem-solving skills based on creative independent 

problem solving, because they can effectively help develop their professionalism as teachers 

(Munastiwi et al., 2021). Therefore, in teaching biology material, it is necessary to train students 

about creative problem solving on suitable materials, because according Aguilar & Turmo (2019) 

creative thinking is the result of several cognitive processes that explain a series of mental 

activities in thinking.  

In addition, in solving a problem creatively, it can be done collaboratively such as 

brainstorming in discussions and putting aside each other's ego in order to grow creative 

thinking. Because according to the opinion Hu et al. (2017); Yokozuka et al. (2021), in doing 

assignments this method emphasizes cooperation and joint development among students, by 

putting aside impressions and emotions of each other so that it will help students in their social 

development. Through the practice and application of creative problem solving that is designed 

on an ongoing basis on student worksheets, students will be able to strengthen their creative 

techniques and adaptive reasoning (Kristanti et al., 2018). 

 

D. CONCLUSION AND SUGGESTIONS 

Higher order thinking needs to be applied in the biology learning process, at least at the 

basic stage, namely the ability to solve problems because biology learning is applicative oriented, 

habituate thinking skills, reasoning skills, raises an attitude of curiosity and learns to be 

responsible for the community and the natural surroundings. Teachers must be able to apply a 

variety of strategies, using innovative methods and techniques to make learning more 

meaningful. Through the practice and application of creative problem solving that is designed in 

a sustainable manner, students will be able to strengthen their creative techniques and adaptive 
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reasoning towards creative problem solving. From the research data obtained, it is stated that 

the implementation of this creative problem solving in the learning process provides significant 

results on students' learning outcomes and creative thinking with a score of 0.000 < 0.05. 
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