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Abstract: The critical thinking ability is one of the high-level thinking ability that must need to have by the
students in solving the problems of learning in daily life. The aimed of this study is to determine the effectiveness
of problem in based learning model particularly in improving the critical thinking of the student’s ability. This
study included quasi experiments with pretest-posttest control group design. Respondents of this study were 123
students that divided into two classes, experimental class and control class. To analysis the data, this study
utilized the N-Gain test. The results showed that the improvement of the experimental class is much higher than
the control class. Therefore, based on the result of the research, it can be concluded that the problem of based
learning model was an effective way in improving the critical thinking of the student’s ability in the setting of
teaching learning process.
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I.  Introduction

The advancement of science and technology in the present day continues to grow along with the
increasing needs of human beings. The development of knowledge and technology provides such great benefits
but on the one hand makes the problems of life increasingly complex. The development of science and
technology in todays demands the ability of high-level thinking, so that human resources must be able to be
independent and have problem-solving skills. Natural science especially biology is one of the subjects that study
about living things and components of life. Biology is also a science that has a great influence in the life and
sustainability of nature. Science and technology are closely related to biology, among others: food industry,
health, medicine, agriculture, and environmental management. Given the importance of biological roles, ideally
biology teachers should be able to prepare biological learning that can encourage students to address future
issues and demands.

The teachers of science especially on Biology teacher should be able to condition learning which
invites students to think how to find the suitable concept in doing learning. However, the results of observations
at the state of junior high school one of Mashagek, that the use of speech, answer and question, and assignment
methods are more often to use in learning of the natural science, as well as learning models that are still
conventional, so that learning still appears as a teacher centered, consequently the students less motivated in
learning and they have not found yet about the interesting things from the subject matter on the natural science
of Biology. Thus, the participation of students in the learning activities in the class becomes low, because they
do not only have the opportunity to formulate their own ideas but they also do not trained to courage to express
their opinions to others. So this thing has an impact on the low ability of student’s critical thinking.

The ability of critical thinking and mastery of the concept of natural science in students can be built
with a model of learning that implements multi-directional communication both between students and students
with teachers, such learning model is student centered. Learning model that applies student centered one of them
is Problem Based Learning. The problem-based learning model is a lesson that is delivered by way of presenting
a problem, asking questions, facilitating an investigation, and opening a dialogue. [8] argued that the problem-
based learning model presents a discussion of the problem before learning the concepts needed for completion.
Some research results suggest that the problem-based learning model influences and can improve learning
outcomes, among others: [5] which states that the problem-based learning model has a positive impact in the
learning process so as to improve learning outcomes. [2] stated that the implementation of problem based
learning positively and significantly influence the critical thinking skills.

Application of PBL (Problem Based Learning) learning model is very important by using contextual
approach in order to help teachers hooking subject with real world situation and motivate students make the
relationship between knowledge with its application in everyday life [4]. PBL learning is a learning process
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based on a contextual problem-solving process that involves high-level thinking skills and more reveals the
ability of the cognitive aspect. One of the high-level thinking skills is critical thinking skills, which can be
developed primarily in problem-solving processes. The use of authentic contextual problems requires an
authentic assessment whose purpose is to assess the learning process, one of which is to recognize the ability of
critical thinking skills during the learning process. This is supported by the [4] statement that assessment is
instrumental in determining the direction of learning and the quality of education. Facts that occur in the field
most of the educators are more interested in using the assessment of paper and pencil tests because they assess
quite practical in the sense of not needing energy, cost, and time that much. Conversely, if using the original
assessment requires more energy, cost, and time, so educators do not want to use it. Thoughts and behaviors like
this can hinder the achievement of quality learning and education. Given still rare use of the original assessment
instrument the, particularly in assessing critical thinking skills, the author will try to use the instrument. The use
of such instruments does not mean substituting an instrument for assessing critical thinking skills, but rather the
use of an original appraisal instrument as a supporting researcher in addition to the test instrument description.

Based on the results of this study, it can be said that, the learning that has potential to improve the
ability of critical thinking and mastery of the concept of the students is a model of learning PBL, because this
learning model presents to students authentic problem situation and meaningful so that it can provide
convenience to students to do your own investigation. Such learning is suitable for improving the ability to think
critically to learners, because in the learning students are given problems related to the material being studied,
then through that context students are given the opportunity to find concepts and solve problems. Based on the
above background, need efforts be made to improve the learning process for students in State Junior High
School one of Masbagek. This effort is expected to impact on improving the quality of students that is in the
form of improved learning outcomes of students through the application of problem-based learning model

I1. Method

The type of research is quasi experiment with the aim to test the effect of certain treatment on the
variables under study and under controlled conditions. In this research, problem-based learning model is
independent variable, and critical thinking ability is dependent variable. The study was conducted at the 1st
junior high school Masbagik year 2017/2018. The study population is all students of class VII of State Junior
High School 1 Masbagek amounted to 341 students from 4 classes, namely VII-2, VI1I-3, VI1I-4, and VII-5 State
Junior High School 1MasbagekLesson 2017/2018. Class VI1I-2 and V1I-3 as experimental groups that are taught
by PBL learning model. Class VI1I-4 and class V1I-5 as a control group that is taught by conventional learning
model that is discussion The sampling technique using simple random sampling is used because population
members are considered homogeneous [10]. consideration of the researcher in this case is students get the
material based on the same curriculum, students it in the same grade level, the same source book, the age of
students is relatively the same, and the placement of students in the class is not based on ranking.

Samples are divided into 2 classes, namely the experimental class amounted to 40 students and control
classes as many as 40 students. This study used Pretest-Posttest nonequivalent control group design. The
research design that will be used is 2 x 2 factorial design.

MODEL PBL  PBL (yl) NON PBL

AA (y2)
High(x1) X1Y1 X1Y2
Low (x2) X2Y1 X2Y2

Information:

PBL : Learning using PBL model (Y1)

NON PBL : Learning without using of a Non PBL model (Y2)

X1 : High academic-enabled students

X2 : Low academic-enabled learners

Based on the above design, the experimental procedure of this study can be described as follows:

Pretest treatment Post-test
T1 X1Y1 T2
T3 X2Y1 T4
T5 X2Y1 T6
T7 X2Y2 T8

Ket:
T1,3,5,7 = Pl’etest
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Toa6s = post-test

X1Y1 = high academic-enabled students that PBL model

X1Y?2 = students with low academic ability that PBL model
X2Y1 = students with high academic ability that non PBL model
X2Y2 = academically-enabled students that non PBL model

This research uses pretest-posttest control group design. The experimental class is learning by using
problem-based learning model, while the control class does the conventional learning. Data of critical thinking
ability, obtained before and after treatment using critical thinking instrument in the form of esay as much as 8
problems. Critical thinking skills in question is the ability to think critically students on the material
classification of living things. The preparation of the critical thinking skills instrument follows the critical
thinking indicator that is formulating the problem, giving the argument, doing the deduction, doing the
induction, doing the evaluation, making the decision and determining the action. The data were analyzed by
using N-gain test which was done to find out how much improvement of critical thinking ability of students
after being treated. The conclusions of data interpretation results are adjusted to the criteria as in Table 1.

Percentage Category
N-gain > 70 High

70 > N-gain > 30 Medium
N-gain < 30 Low

I11. Result And Discussion
Data processing in this research using Software Statistical Product and Service Solution (SPSS) 16.
The processed data is the result of the test of critical thinking ability. scores average score, initial test, and which
is normalized gain in the experimental class and control class can be seen in Table 2. Table 2. Average
Comparison of Second Class Critical Thinking Skills

Average value Experiment Class Control Class
(N =40) (N = 40)

Pretest 24.43 12.38

Posttest 59.20 33.78

<g> 46.01 24.42

Based on the average pretest, posttest, and gain pretest scores normalized in Table 2, it is known that
the average pretest score of experimental class students is 24.43, while the average pretest score in the control
class is 12.38. Furthermore, based on the average score of experimental class posttest score of 59.20, while the
mean score of posttest of control class is 33.78. This shows that the critical thinking ability of students after
learning in general has increased where students in the experimental class have better critical thinking ability
compared to the students in the control class. Based on these data can be seen existence the improvement of
students critical thinking before learning by using PBL model that is at the time of pretest and after learning
using PBL model that is at the time of posttest.

Learning activities with PBL have several benefits, namely; 1) improving students' skills in solving
problems, 2) easier to remember material 3) improving students understanding, 4) enhancing skills relevant to
the world of practice, 5) building leadership and cooperation skills, and 6) proficiency learning and motivating
students to develop higher-order thinking skills. [7]. From the data of the research, it can be seen that the model
of Problem Based Learning has positive and significant impact on the mastery of the students concept, it is in
accordance with the statement of [7] that the learning model of PBL can influence students learning outcomes
because students gain knowledge not by remembering but with understand the material Comparison of
achievement of mean score of pretest, posttest, and N-gain critical thinking ability of students between
experimental class and control class is shown in Figure 1.
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Figure 1. Comparison of Achievement of Average Scores of Second Class Critical Thinking Skills

The improvement of the critical thinking skills of the two classes was analyzed by obtaining the N-gain
score presented in Table 2. Based on Table 2, the experimental class obtained a gain score of 46.01 in the
medium category, while the control class obtained a gain score of 24.42 with low category. From the data
obtained that the gain normalized critical thinking ability experimental class students much higher than the
control class, or in other words the critical thinking ability of experimental class students better than the control
class.

Learning result interval of students based on the average value can be classified into 5 criteria, that is
very less, less, medium, good, very good. Determination of this criterion is obtained from the difference
between the highest value with the lowest value and divided by 5 [9]. The interval value with the following
criteria:

Table : Interval critical thinking ability

Value Criteria
86,4 — 93 Very good
79,7-86,3 good
73-79,6 medium
66,3 72,9 less
<66,2 very lass

The success of the enhancement of critical thinking ability is caused by the problem-based problem
model used. Where the application of problem-based learning model provides some convenience to students in
solving a problem through the assignment of group tasks. The giving of group assignment gives opportunity to
students to do collaboration among group friend in solve the problem. This collaboration will bring up various
answers each of the students, so that each learner can prepare a more appropriate answer for each issue. In
addition, the provision of clues that have been presented in the learner's work sheet can facilitate the students in
solving the issues raised, so that students more easily find the answer keys through the stimulus question
arranged. The direction of this question is also a bridge of knowledge towards a more definite answer. Because
learning is done together, students are fully involved in all learning processes including the process of finding
answers to the problems. This result is in line with previous studies conducted by [6]; [7]; and [3] stating that the
application of problem-based learning model significantly influence the critical thinking ability of students. So
that the problem-based learning model proved better in improving the critical thinking skills of students
compared with the class that do the learning conventionally.

Learning Problem Based Learning consists of stages of the learning process that can improve students'
critical thinking skills, independence of learners, and work together in groups. This is in line with research from
[1] which shows that the implementation of learning with Problem Based Learning model can improve the
critical thinking ability which is characterized by the skill of formulating the problem, giving argument,
induction, and provide a judgment. Students give positively respont to the application of PBL learning model.

Based on the results of research and some relevant research shows that the model of Problem Based

DOI: 10.9790/7388-0802013640 www.iosrjournals.org 39 | Page



The Problem Based Learning Model To Improve The Students’ Critical Thinking Ability

Learning in learning biology effect on the critical thinking ability of learners. One of the characteristics of This
learning is in the form of discussion activities on heterogeneous groups to solve problems

V. Conclusion
Based on the results of the study can be concluded that the critical thinking ability of students can be
improved through the problem-based learning model. Although the problem-based learning model can increase
the critical thinking ability of the students, however, the improvement is still relatively low due to the lack of
time constraints in the treatment. Therefore, researchers suggest for further researchers to pay more attention to
the timeliness that will be used in giving treatment.
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