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ABSTRACT 

This study aimed to determine the correlation of science 

process skills with students' creativity in learning of 

creative problem solving model with an inquiry approach 

on the simple harmonic motion. The study method that was 

used is a correlation study between science process skills 

with students' creativity. The sample was chosen by using 

the purposive sampling technique that total of 34 students 

in X MIA5 grade of the academic year 2016/2017 in one of 

the senior high schools in Semarang. The data collection 

was conducted by using a science process skills test and 

creativity test in essay form on the simple harmonic 

motion. Data were analyzed through correlation test by 

Pearson Product Moment technique and t-test. The results 

showed the value of r is 0.332 with low category and the 

value of tcount is 1.992 lower than ttable is 2.042 with a 

significance level of 5% and df is 32. This indicated that 

there was no significant correlation between science 

process skills with students’ creativity in learning of 

creative problem-solving model with an inquiry approach 

on the simple harmonic motion. This meant that students 

with high science process skills do not always show high 

creativity too in learning of creative problem-solving 

model with an inquiry approach on the simple harmonic 

motion. 
 

 

 

INTRODUCTION 

 
One of the objectives of learning physics as stated in the Regulation of the Minister of National 

Education of the Republic of Indonesia Number 23 of 2006 is to develop the experience to be able to 

formulate problems, propose and test hypotheses through experiments, design, and assemble 

experimental instruments, collect, process and interpret data, and communicate experimental results 

orally and in writing [1]. Based on these objectives, learning physics is not only seen from the results 

but also when the learning process takes place. This is following the 2013 Curriculum which is 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/


JIPF, Vol. 7 No. 1, January 2022 
 

p-ISSN: 2477-5959 | e-ISSN: 2477-8451  95 

 

currently being applied with the concept of providing a learning experience for students in developing 

attitudes, skills, and knowledge [2]. 

 

Physics learning that provides direct experience can make students able to understand the meaning of 

the learning they do. This is because physics is not only learned through mastering a collection of 

knowledge in the form of facts, principles, or concepts alone but is also a process of discovery 

obtained by systematically finding out about natural phenomena [3]. So that learning can provide 

direct experience for students, the learning process should be able to practice various skills possessed 

by students, including science process skills. 

 

Process skills are skills that involve cognitive or intellectual skills through the ability to think logically 

and systematically in solving problems, manual skills through the use of tools and materials in 

assembling experiments, and social skills through interactions between fellow students and teachers in 

communicating learning outcomes [4]. In science learning, science process skills are described as 

physical and mental skills that function as tools for problem-solving, individual and social 

development and are effectively applied in science learning [5] [6]. Science process skills are also 

directed skills that can be used to find certain concepts and develop pre-existing concepts and are used 

to refute a discovery [7] [8]. Students' process skills can also be measured and improved through 

activities carried out by students during the learning process [4]. Therefore, science process skills need 

to be developed so that students can construct their knowledge in making discoveries so that students 

can solve physics problems and understand the material that has been studied [9]. This was reinforced 

by Siradjuddin, Rosdianto, and Sulistri [10], science process skills are very important for developing 

education science and student learning quality both theory and skills in experimenting especially in 

studying physics. 

 

Science process skills are thought to have a relationship with students' creativity. This is shown by 

Rahayu et al. [11] which stated that there is an increase in student learning outcomes and creative 

thinking skills after the application of the process skills approach to the subject of heat. Akinbobola 

and Afolabi [6] recommended that science process skills need to be integrated with physics practicum 

exams to enable students to develop creativity, problem-solving, reflective thinking, originality, and 

invention which are important ingredients for science and technology development. 

 

Student creativity needs to be developed early because creativity is part of high-level thinking skills in 

addition to critical thinking students who must have students in the current era of globalization whose 

direction and development of people's thoughts never sequence and prosecuted but random and 

unpredictable [12] [13]. Creativity is the ability to find many possible answers to a problem with 

emphasis on quantity, capacity, and diversity of answers [14]. Creativity can be said to be a product of 

the creative thinking process Someone. When creative thinking is needed a balance between logic and 

creativity. To bring up creativity, then freedom of thinking is needed not under control and pressure.  

Creative thinking ability can also be called the ability of logical thinking and divergent thinking based 

on intuition but has a definite goal [15]. Creative thinking ability is defined as an ability that reflects 

aspects of fluency, flexibility, originality, and elaboration [14] [16] [17]. However, on the creativity 

criteria, aspects of originality and detail (elaboration) on the criteria of creative thinking ability are 

summarized into novelty aspects which show students' ability to solve problems with several different 

solutions and different answers, especially finding new solutions that are not found by students in 

general [18]. 

 

However, based on the results of the Program for International Student Assessment (PISA) survey in 

2018 it showed that Indonesia was at level 61 of the 79 countries that participated in the scientific 

literacy field with a score of 396 [19]. The low achievement of scientific literacy in Indonesian 

students is due to learning that does not involve scientific processes, such as identifying scientific 

problems, explaining phenomena scientifically, and drawing conclusions based on scientific facts [20]. 

According to Belen [21], the low ranking of Indonesian students was caused by the learning that has 

been applied since elementary school is still not optimal. The learning does not contain active, 

creative, and problem-solving learning activities. Student activities are only limited to listening, taking 
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notes, answering questions when the teacher asks questions, then the learning process does not 

encourage students to think critically and creatively in their activities [22]. Such learning makes 

students tend to be passive and apathetic during the physics learning process. If this is continued, it 

will make students' scientific process skills and creativity not develop [11] [23] [24]. 

 

In line with that, physics is also considered one of the subjects that are difficult to understand by most 

students. This is because physics requires complicated mathematics [25] [26], too much material, 

depending on textbooks, abstract and complex [26] [27], requires laboratory activities, and 

misconceptions often occur [28]. 

 

One of the physics materials studied in this study and is still considered difficult by students is Simple 

Harmonic Motion (SHM). This is evidenced by several research results, including during the simple 

pendulum swing practicum, students often use too large a deviation angle and cause the pendulum 

motion to be periodic so that the practical results deviate from the theory [29]. In addition, there are 

still some students who fail to relate the concepts of acceleration, reference point, and displacement 

with SHM [30]. Students also sometimes have difficulty understanding the concept of the period of 

vibration on a simple pendulum that does not depend on the mass of the pendulum [31]. On the other 

hand, SHM material was chosen in this study also with the consideration that this material contains 

aspects of science process skills that can provide direct learning experiences for students. 

 

Learning processes that provide hands-on experience can help students acquire long-term memory so 

that they can construct their knowledge in developing their scientific process skills and creativity. One 

of the learning models that are suitable for these problems is the Creative Problem Solving (CPS) 

learning model with an inquiry approach. Based on the results of previous research, it was found that 

the CPS learning model with an inquiry approach was effective on students' science process skills 

[32]. CPS is a learning model designed to build students' creativity and problem-solving skills [33] 

[34] [35] [36]. CPS is also one of the learning models that can motivate and involve students actively 

in learning [37]. 

 

Meanwhile, learning physics with an inquiry approach is significantly better than traditional learning 

[38]. This is because inquiry involves maximally all students' abilities to seek and investigate 

systematically, critically, logically, analytically, so that they can formulate their findings confidently 

[39] [40] [41]. Inquiry learning is student-centered learning with involves students in exploring 

problems, proposing and testing conjectures, developing evidence or solutions, and explaining their 

ideas [42]. Inquiry learning is very effective in developing students' science process skills [43]. Inquiry 

learning can also increase students' creativity because in the inquiry process students are trained to 

think divergently [44] [45]. Based on this explanation, this research was conducted aiming to 

determine the correlation between science process skills with students' creativity in learning of CPS 

model with an inquiry approach on the SHM. 

 

METHOD 

 
This research was a type of correlation research between science process skills with students‟ 

creativity. The population in this study were students of class X MIA Islamic Senior High School 

Sultan Agung 1 Semarang in the 2016/2017 academic year. Sampling in this study used a purposive 

sampling technique, namely taking samples with the consideration that students were already in 

certain classes based on the principal's decision so that it was not possible to create a new class by 

randomly selecting students from each class as an experimental class. The sample was chosen by one 

class, namely class X MIA5 which amounted to 34 students as the experimental class. The instrument 

in this study was an essay test consisting of 10 questions of science process skills and 3 questions of 

creativity which had been declared valid and reliable. The science process skills test was prepared by 

fulfilling the indicators from Rustaman [4] which consisted of observing, classifying, interpreting, 

predicting, asking questions, hypothesizing, planning experiments, using tools/materials, applying 

concepts, and communicating. The students' creativity test was prepared by fulfilling the indicators 
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from Silver [46] which consisted of fluency, flexibility, and novelty. Data analysis used descriptive 

analysis techniques. Processing of correlation data between variables using the Pearson Product 

Moment correlation equation and statistical tests using t-test. 

 

RESULTS AND DISCUSSIONS 

 
In previous research, it was found that the CPS learning model with an inquiry approach was effective 

on students' science process skills with the following criteria: students' science process skills had 

fulfilled the classical mastery proportion, which exceeded 75% and there was an increase in students' 

science process skills with a score of N- gain 0.67 (medium criteria) [32]. Furthermore, in this study, a 

correlation test was conducted between science process skills with students‟ creativity in CPS learning 

with an inquiry approach on SHM. 

 

Based on the results of the normality test of the science process skills test data, the value of L0 = 0.071 

  Ltable = 0.152 with n = 34 and a significance level of 5%, the data came from a normally distributed 

population. The results of the normality test of creativity test data obtained a value of L0 = 0.149   

Ltable = 0.152 with n = 34 and a significance level of 5%, then the data came from a normally 

distributed population. These results indicated that the next step of the correlation test uses parametric 

statistics. 

 

The correlation test used to determine the relationship between science process skills with students' 

creativity which was normally distributed was the Pearson Product Moment correlation technique. The 

correlation test between science process skills with students' creativity in CPS learning with an inquiry 

approach uses the test results of science process skills and student creativity in the form of an essay 

test. Putra et al. [47] and Dyson et al. [48] used a creativity test in the form of a written test to obtain 

data on students' creative thinking skills and creative potential. The relationship between science 

process skills and students' creativity is shown in Fig. 1. 

 

 
Fig 1. Graph of Correlation between Science Process Skills with Student Creativity 

 

Based on Fig. 1, the positive correlation coefficient value is 0.332. If the correlation coefficient is 

interpreted, then the positive correlation between science process skills with students' creativity is in a 

low category. This means that the higher the student's science process skill test value, the higher the 

creativity value is not necessarily. Vice versa, low science process skills test value does not 

necessarily mean low creativity. 
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The t test is used to determine the significance value of the correlation coefficient value that had been 

obtained. Based on the calculation results, the value of tcount = 1,992   ttable = 2,042 with a significance 

level of 5% and df = 34 – 2 = 32, then H0 is accepted. This means that there was no significant 

correlation between science process skills with students' creativity. So, it could be concluded that the 

correlation coefficient value obtained from the sample data of class X MIA5 students cannot be 

generalized to the entire population of class X MIA students. 

 

The results of the correlation test showed that there was no significant correlation between science 

process skills with students' creativity. This means that students with a high level of science process 

skills do not necessarily show a high level of creativity and vice versa. This was reinforced by the 

results of research which shows that creative children are not always cognitively capable [49] [50] 

[51] [52]. 

 

Science process skills are a series of learning activities. The process of observing, predicting, 

hypothesizing to communicating is a student activity to find concepts. In contrast to creativity, which 

is the development of ideas and rethinking of the acquired knowledge. The two are different and 

unrelated things. Students who have high activity do not necessarily have high creativity or vice versa 

[53]. 

 

Science process skills in its application aim to find and understand concepts to increase student's 

cognitive abilities, while creativity does not always correlate with the level of cognitive abilities. 

Munandar [14] stated that intelligence will affect creativity at the intelligence level of 120 but an 

increase in intelligence is not always followed by an increase in creativity. Kim and VanTassel-Baska 

[54] revealed that the intelligence threshold of 120 (critical IQ) has a correlation between intelligence 

and creative potential but if it is above the threshold the correlation between intelligence and creativity 

will decrease. 

 

Sugiyono [55] stated that in a correlation there is a determining coefficient whose magnitude is the 

square of the correlation coefficient or r2
 which is called the coefficient of determination. The meaning 

of this coefficient is that the variance in the dependent variable can be explained through the variance 

in the independent variable. If the value of r in Fig. 1 is squared, then we get r2
 of 0.11. This means 

that 11% of students' creativity is influenced by the students' science process skills and 89% is 

influenced by other factors. This was reinforced by the statement of Delismar et al. [56] that science 

process skills are not the main factor influencing creativity. Many other factors can inhibit or increase 

creativity, both internal and external. Munandar [14] stated that students' external environment 

influences creativity, both in the macro-environment (culture, society) and the micro-environment 

(family, school, and peers). Tajalli & Zandi [57] also argued that work skills and creative thinking 

partly have to do with innate creativity, some with learning, and some with the learning environment. 

Sternberg [58] stated that creativity in education is when students understand a way out of the ordinary 

and remain calm to solve problems in their groups. 

 

Munandar [44] revealed that creativity is all unique productive efforts from individuals, a person is 

required to have the ability to think and find something new through environmental conditions and 

consider aspects of his personality. The creative thinking process in the form of the discovery of new 

concepts, principles, and ideas requires conducive conditions with wide opportunities. The learning 

process that only lasted a few meetings did not provide broad opportunities for students so that 

creativity was not always correlated with the processes that occurred during learning, namely science 

process skills. 

 

In addition, shame and fear of being different [59] [60], emotions [61], and continuous repetition of 

activities [62] are factors that can hinder the development of creative thinking abilities. Olson also 

revealed that the obstacles that a person might face in creative thinking are habits/traditions, limited 

time and energy, an unsupportive social environment, urgent needs, unsupportive criticism, fear of 

failure, and complacency [63]. 
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CONCLUSION AND SUGGESTION 

 
Based on the results of the study, it could be concluded that there was no significant correlation 

between science process skills with students‟ creativity in learning the CPS model with an inquiry 

approach on the SHM. This means that students with high science process skills do not always show 

high creativity as well. The insignificant correlation between science process skills with students' 

creativity shows that cognitive abilities are not always related to students' creativity, so it is necessary 

to design learning plans that focus on training students' abilities to think divergently and minimize 

factors that can hinder students' creativity. 
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