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Abstract — This study aims to determine the differences in students' cognitive competencies between those using the Problem Based
Instruction (PBI) learning model and the Creative Problem Solving (CPS). This type of research is a quasi-experimental research design
with Randomized Control Posted Only Design. The population in this study were students of class XI IPA SMA Adabiah Padang who
were registered in the 2019/2020 school year. The sample was determined by purposive sampling technique and obtained class XI MIA 3
as the experimental class 1 and class XI MIA 4 as the experimental class 2. The instrument used was a multiple choice question sheet.
Analysis of research data using normality test, homogeneity test, and hypothesis testing with t-test using the SPSS application.
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I. INTRODUCTION

The purpose of the 2013 curriculum is to develop the competence of students in a balanced manner between attitude, skill and
knowledge competencies. These three competencies should be applicable to students in schools and communities.

The 2013 curriculum for Senior High Schools that is implemented consists of groups of compulsory subjects and specialization
subjects. One of them is Biology.

Biology is one of the subjects where the learning process requires students to think critically, creatively and have the expected
competences in the cognitive, affective and psychomotor domains.This is in line with Permendikbud Number 22 of 2016 which
states that the learning process in educational units is held in an interactive, inspirational, fun, challenging manner, motivates
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students to actively participate, and provides sufficient space for initiative, creativity, and independence according to their talents,
interests, and the physical and psychological development of students.

Permendikbud Number 21 of 2016 states that students must have the competence to be able to apply principles, concepts, and
laws in the field of Biology to solve real and environmental problems.

These competencies produce students who have the knowledge and skills in solving problems that will be faced in the future in
the midst of society.

According to Simamora (2014) the ability to solve problems is the ability shown since recognizing problems, finding alternative
solutions to problems, choosing an alternative problem solving, and evaluating the answers that can be obtained.

Along with the statement Kolesnik in Lufri (2007), Problem Solving is a reorganization of concepts to overcome difficulties or
obstacles and to achieve goals, while Woods in Luftri (2007) defines Problem Solving as an unknown activity which is finally known
through a good way.

According to Sudiarta (2005), a person is said to have the ability to think critically if he has competence in collecting material,
information, skills to be used in solving problems.

The ability to think critically in solving problems is very much inherent in biology subject matter, especially in the material of
the Human Reproductive System and the Human Body Defense System.

The material of Human Reproductive Systems and Human Body Defense Systems requires the competence of students to think
critically in analyzing the relationships that exist in human organs. This is in line with Bloom's cognitive application where the
ability to analyze requires students to be able to identify the constituent parts and functions of a process or concept, as well as
develop a methodology or process, make qualitative assessments of elements, relationships, values and measure requirements or
needs will be implemented through critical thinking skills. This condition requires teachers to be critical in determining the models,
methods and media that will be used in the learning process.

Through observations made by researchers of class XI MIPA SMA Adabiah from 19 October to 19 November 2019, it was found
that students' learning competencies in Biology subjects were still not satisfactory. This can be seen from the mean score of the
students' midterm I test scores that have not yet reached the minimum completeness criteria (KKM).

After carrying out observations and interviews with the teacher concerned, it was found that the students were still not able to
solve the given questions properly. Sstudents have not been able to solve different practice questions with example questions.
Students are not able to solve problems or find answers to questions when presented in a different way. Students often focus on one
answer only and have not been able to find multiple answers. Students have not been able to solve biology problems in which there
are elements to link one idea to another that are interrelated in the Biology learning process.

According to Nasution (2015), the initial ability factor has a contribution to students' creative thinking abilities that students will
get in the learning process. As stated in the Ministry of National Education in 2005, it is stated that the initial ability of students is
important for the teacher to know before he starts with his lessons, because it can be seen whether students already have knowledge
which is a prerequisite for following what will be presented.

The initial ability of students is a requirement that must be possessed in order to participate in learning smoothly and can be
used as a benchmark to find out that a student has thought creatively in solving a problem. Svinicki (2003) states that one of the
benefits of early abilities is to help students connect their initial abilities with new concepts so that good understanding of concepts
can be formed by students.However, Based on interviews and direct observations to the Biology teacher at SMA Adabiah, Padang,
it is known that the initial abilities of students have not been taken into consideration in the learning process.

Trianto (2009: 92) states that problem-based teaching is an effective approach to teaching higher-order thinking processes. One
learning model that can be applied that can spur the development of students' creative thinking skills is Problem Based Instruction
(PBI).

According to direct observations and interviews, The teacher has tried to apply a problem-based learning model, namely Problem
Based Instruction (PBI).
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Problem Based Instruction (PBI)is one of the various learning models that teachers can use in activating students in learning.
The teacher is obliged to lead students to carry out teacher activities as problem presenters, provide instructions, discussions,provide
encouragement and support that can increase the growth of inquiry.The PBI learning model has several advantages including
students are actively involved in learning activities. Students are trained to be independent and cooperate with other
students.Meanwhile, the shortcomings of the PBI learning model are requires teachers to make lesson plans that are more mature
and take a long time. In addition, students are only fixated on the instructions and problems given and are not used to being given
different instructions or problems.

By using the PBI model, it is known that the student learning process has started to appear active. However, they have not been
able to provide an increase in student competence. Based on these symptoms, the researcher offers a problem-based alternative
learning model which is expected to be able to increase student competence according to the 2013 curriculum, namely the Creative
Problem Solving learning model.

Treffinger & Isaksen (2005) said that the Creative Problem Solving Model (CPS) is the latest model applied to teach critical
thinking skills and metacognitive strategies, especially in education. The CPS model is a learning model that focuses on problem-
solving skills, which is followed by strengthening creativity. This is in line with the statement of Chant et al (2009) where CPS can
assist in producing innovative educational programs and creative activities as well as informing pedagogy.

The advantages of the model CPS is that students have problem-solving skills, can stimulate the development of students'
thinking abilities creatively, rationally, logically, and thoroughly, education in schools becomes more relevant to life, raises the
courage in students to express their opinions and ideas. In line with Morton's (1998) statement, CPS offers a deeper and broader
analysis of the existing problem or potential problem. So, creative problem solving offers a more useful global approach. While the
weakness of the CPS model is that it requires a variety of learning sources and teachers are really required to make thorough
preparations.

The CPS model is a learning model that focuses on teaching and problem-solving skills followed by strengthening skills. With
the CPS model, students are expected to improve their knowledge competencies. This corresponds to Kadayifei (2008) which states
that the CPS model has a positive impact on students' creative skills.

Based on the description above, the researcher is interested in conducting a study entitled "Comparison of Learning Competence
against the Application of Problem Based Instruction (PBI) Learning Model with Creative Problem Solving (CPS) in terms of the
Initial Ability of Class XI Students of SMA Adabiah Padang."

II. METHODOLOGY

This research is a quasi-experimental research design with a randomized control group posttest only design.In this study students
were divided into two classes,namely the experimental class 1 and the experimental class 2.The experimental class 1 was treated
by applying the learning model commonly used in the school,namely Problem Based Instruction (PBI) while in the experimental
class 2 the learning model was applied Creative Problem Solving (CPS).After that, both classes, both experimental 1 and experiment
2 were given a posttest. The instrument used was a knowledge test question sheet in the form of multiple choice questions. Data
analysis using normality test, homogeneity test, and hypothesis testing using the SPSS application.

III. RESULTS AND DISCUSSION
1. Result

The results of the measurement of knowledge competencies can be seen in Table 1.
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Tablel.Cognitive Competency Measurement Results

Class Cogni | N X %
tive
Comp
etence

Experimen | High | 13 | 84.1 | 100%
t1 2
Low 12 | 80,8 | 0%

Experimen | High | 13 | 92.4 | 100%
t2 4
Low 12 [ 832 | 0%

Table 1 shows a summary of knowledge competencies where the experimental group 1 obtained an average score of 80.80 for
students with low initial abilities and 84.12 for high initial abilities, while the experimental group 2 obtained an average score of
83.20 for students with high initial abilities. low starting ability and 92.44 with high initial ability. It can be seen that the results of
the Cognitive Competency of the experimental group 2 are better than the experimental class 2. Furthermore, the analysis
prerequisite test will be carried out which includes the normality test, the homogeneity test, and the t-test between the knowledge
competencies of students learning using the PBI model with students learning using the model. CPS and the results can be seen in
Table 2.

Table 2.Results of the Prerequisite Test for Cognitive Competency Analysis

Parameter Class Informati
on
Experime | Experime
ntl n2 (CPS)
(PBI)
Average 84.12 92.44 Experime
nt 1>
Experime
nt 2
Normality 0.184 Normally
test Distribute
d
Homogenit Sig=0.309 Homogen
y Test eous
Variance
Hypothesis | Sig = 0,000 with an F | CPS is
testing value of 32,377 better than
PBI
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Table 2. shows the average value of the Cognitive Competency of the experimental group 1 and the experimental group 2 along
with the values of the normality test, homogeneity test and t test. With the average value of the Cognitive Competency of the
experimental group 2 which is higher than the experimental group 1 and the data that is homogeneous and normally distributed,
while the significance value is <0.05, it can be concluded that the knowledge competence of students who learn using the CPS
learning model is better than PBI learning model.

2. Discussion

Based on the research results described above, it shows that the knowledge competence of students using the CPS model is
higher than the knowledge competence of students who use the PBI model. Students who learn with the CPS model get a knowledge
score of 92.44. Meanwhile, students learning with PBI mode obtained a knowledge score of 84.12.

The knowledge competence of students who apply the Creative Problem Solving (CPS) model is higher than the cognitive
competence of students who apply the Problem Based Instruction (PBI) model. Students who studied with the Creative Problem
Solving (CPS) model obtained a cognitive average score of 80.76. While students who learn with the problem based instruction
(PBI) model get a cognitive average score of 80.12, as well as the interaction between students 'initial abilities and students' cognitive
competencies with a significance value at f <o, namely 0.000 <0.05 and f value is 32.377.

Increasing the ability of problem solving models of creative problem solving and problem based instruction seen from the
cognitive aspect both have a good impact on the initial abilities of students. Through the Science Process Skills Approach students
will get an understanding that is truly appreciated because students themselves find the generalized concept of their work (the results
of their observations and findings) so that it can be one of the factors to foster intrinsic motivation in students. With this motivation
in students, it will motivate students to be active in learning, so that their learning outcomes increase

This is in accordance with what Baroody revealed that learning by using problem solving can improve problem solving skills,
types of problems and their use. In addition, according to Hobri (2009) the purpose of such learning is to change non-routine
problems into routine problems. In addition, according to Hudojo (2017) teaching students to solve problems allows students to be
more analytical in making decisions so that learning Biology in this way can be seen as something that can improve their skills.
Competence of student learning by paying attention to students' initial abilities (Hudojo, 2017).

In line with research conducted by Fatuni (2013) regarding the comparison of the application of creative problem solving
learning models and problem based instruction in laboratory activities to improve problem-solving abilities, the results show that
the creative problem solving learning model is more effective than the problem-based instruction learning model in increasing
solving abilities. problem. Students who get learning with creative problem solving models in my practical activities have higher
problem solving abilities than students who only get problem-based instruction learning models. This can be seen from the
psychomotor abilities of students when doing practicum, completion of student worksheets, results of practicum evaluation, post-
test, and individual practicum reports.

Research conducted by Nursiami and Soeprodji (2015) on the effectiveness of the interactive flash-assisted creative problem
solving learning model on learning outcomes shows that the average estimation test shows the average learning outcomes of the
experimental class from 86.25 to 87.35 and the control class from 81.45 to 82.55, so it can be concluded that the Creative Problem
Solving learning model is proven to be effective in applying the solubility material and solubility product.

The results of the analysis of the research results showed that student learning outcomes increased after treatment with the CPS
and PBI learning models. The increase in learning outcomes indicates an increase in students' problem solving abilities. In addition,
learning outcomes have also increased in student psychomotor abilities and student worksheets. From the improvements that
occurred showed an increase in student problem-solving abilities.

So it can be concluded that the creative problem solving learning model is better than the problem based instruction model seen
from the average value obtained by creative problem solving is higher than the problem based instruction learning model. And there
is an interaction between students 'initial abilities and students' cognitive competencies.
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IV. CONCLUSION

Based on the results of the research that has been done, it can be concluded that there is a difference between the use of the PBI
learning model and the CPS learning model on the knowledge competence of students, where the knowledge competence of students
using the CPS model is higher than the knowledge competence of students using the PBI model.
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