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ABSTRACT 
The aims of the research to empirically test of empowerment critical thinking skills 
toward preservice teacher through Project Based Learning (PjBL) in Primary 
Teacher Education Programs. The research was done by quasi experimental 
(Research Based Learning) and comparison (traditional instruction) groups.  The 
research was conducted in the second-semester student in a primary teacher 
education program.  The students have taken the course of basic concept science.   
Critical thinking was developed by the preservice teacher in the primary teacher.     
Quantitative data were obtained via the pre/post-test, treatment-control groups test 
model.  Data were analyzed through descriptive statistics and independent sample t-
tests. The result shows critical thinking effectively applied on PjBL group.  
Implications future of the research uses more representative samples to avoid bias. 
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INTRODUCTION 
        Higher order thinking skills (HOTs) are prepared for young people in 21st 
century.  HOTs were the empowerment of people especially toward the student in the 
primary teacher [1].   The definition of empowerment is the process of becoming 
stronger and more confident, especially in controlling one’s life and claiming one’s 
rights [2].  High order thinking consists of critical thinking, creative thinking and 
problem solving; however in this study is emphasized critical thinking.  The critical 
thinking paradigm includes definitions that refer to logical thinking that is focused on 
deciding what to believe or ‘reasoning thinking’.  Critical thinking was categorized at 
sixth section include interpretation, analysis, inference, evaluation, explanation, and 
self-regulation [3].    
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        The original definition or critical thinking was conveyed by Dewey.  Critical 
thinking is ideas or ideas that arise consciously from oneself. In other words, critical 
thinking is a reflective idea as an effort to participate in providing logical and 
analytical ideas [4]. Students who are trained to think critically have the competence 
to provide feedback from existing problems.  Teachers’ engagement student in 
primary teacher education to habituate critical thinking.  The purpose of teaching is 
then to guides students to be able how to make right decisions and judgment [5]. 

Project-based learning stages are almost identical to an inquiry, but it is more 
complex and detailed to examine the object of the problem [6;7].  PjBL suggested 
involving of students with research activities that enable them to recognize the 
variation and complexity of constructing knowledge in different disciplines.  PBL 
involves students to be active and independent in addressing any issues.   Students 
are invited to think critically, creatively, analytically and logically as problem 
solvers.  They should be improved innovative abilities, reasoning thinking and 
problem-solving. National Science Foundation (NSF, USA) determinant that “The 
twentieth century saw the university change from a site in which teaching and 
research stood in a reasonably comfortable relationship with each other r to one in 
which they became mutually antagonistic.” [7] 

 

LITERATURE REVIEW 
One of the global challenges for universities is to provide knowledge and 

education for the younger generation.  In the international framework world 
especially learning in Europe there is a tendency of research activities to increase the 
ability to explore new ideas [8].   The research objectives are reviewed from various 
aspects of strengthening the needs of stakeholders, students, teachers, practitioners 
and professionals.    The constructivism model encourages active participation in 
learning to build knowledge. Assignment to students as one of the activities and 
skills of students in learning. In the assignment students are trained to build new 
knowledge in a structured manner. This is in accordance with the concept of modern 
constructivism theory which states knowledge-based direct experience in everyday 
life [9].  Experience can take place during class activities or in connection with daily 
life. Development of experience related to the concept and process of science.  PjBl 
involves students doing deeper inquiry, critical thinking and problem-solving. This 
activity is closely related to 21st-century skills including 4C consisting of critical, 
creative, communication and collaboration [14]. 

Research with the inquiry is important to improve the quality of teaching and 
learning.  Research and results are useful in all areas. Therefore, as an educator able 
to show the stages of research and the results used for the development of learning. 
Effective research in teaching and learning process if teachers apply to research or 
results to improve the quality of learning [10]. 

Researchers and teachers develop instruction-based or project-based learning for 
students. Students are emphasized to experiment with various variations on 
independent variables and dependent variables. Teachers/lecturers use an inquiry 
learning model where students are stressed to try and find themselves based on the 
scientific methods [11] states that teachers/lecturers can use his teaching style 
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combined with the results of research in learning. Teachers are not enough to simply 
transfer knowledge to students but engage them in building new knowledge.  
Students are not just knowledge users who are memorized but invite them to think 
constructivism form a new paradigm. Teachers should be able to relate the concept 
of science in everyday life [12].     

According to Hsu, there is an emphasis on knowledge science on project-based 
learning on teachers and students [13]. Teachers emphasize that on project-based 
learning materials, while the students on the learning process inquiry during class or 
laboratory activities. Project-based learning (PjBL) is a learning system using 
authentic learning, problem solving, cooperative learning, hand on and minds on, 
discovery and inquiry based on constructivism philosophy [12]. Students are trained 
to be independent to build new knowledge.  With PjBL giving students the advantage 
to test the hypothesis, find data, analyze and draw conclusions.  Therefore, PBL 
familiarize students not only understand the concept of science but can relate the 
concept in practice in terms of everyday events [17].     

The PjBL is reviewed from a multidisciplinary range of emphasizing students' 
engagement and direct participation. Students are trained to deductive and inductive 
thinking during the learning process. In the experimental and investigative activities 
trained to connect the independent variables and dependent variables [5;17].  PjBL as 
well as inquiry study related to research involves students to behave like scientists 
forming new knowledge [16].    

    PjBL is equivalent to inquiry emphasizes students to think critically, can reflect, 
examine events in depth and build knowledge. In other words students are invited to 
participate to have a deeper understanding of a concept of science. Students are 
involved in identifying and formulating problems in different perspectives. Students 
think critically and meta-cognitively [16]. 
    Facione [3] argues that critical thinking is an individual process for analyzing an 
event logically, making sense and then finding a solution. The critical thinking 
indicator consists of interpretation, explanation, analysis, inference, evaluation, and 
self-regulation. 
   Critical thinking is the competence of each individual by integrating, scientific 
methods and pragmatic thinking. Individuals who have the critical thinking to see 
events in a rational, analytical and problem solving like scientists [18]. The ability to 
think critically followed by creative thinking is to bring up new ideas that are 
original [13]. 

Research Questions 
1. What is Project Based Learning more effectively applied in science learning 
than conventional models? 

2. How did Project-based learning improving critical thinking skills preservice 
teacher at primary education program? 
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METHOD 
Procedure 

For this research is experimental study, at the beginning of the lesson were given 
a set of pre-test to the control and treatment groups.   The questions for a set of pre-
test and post-test are of equal quality for both groups at the time of learning is 
conducted.  

This study is a quasi-experiment with groups and control groups. To test the 
variables by using pre-test and post-test. The researchers selected the control group 
and the group treated randomly. Furthermore, the control group applied the 
conventional model but treatment group by playing PjBL during the learning 
process. To see the effectiveness of PjBL models compare results before and after 
learning.  

Participants 
Thirty-six student (6 male and 30 female) were selected for the control group 

(conventional model) and another 38 (5 male and 33 female) students for the 
treatment group (PjBL).  Treatment group uses PjBL model on learning process.     

Data Collection  
The beginning and implementation of each type of activity. Data were also 

obtained from the students' Worksheet as well as the objective matter. In addition, 
the purpose of the use of tests in this study is to measure students' abilities and 
compare the results of learning science, especially in terms of critical thinking. 
Group treated with PjBL model and control group with the conventional model. At 
the end of the study were tested to measure the improvement of critical thinking in 
both groups. Data were analyzed by inferential static in both groups.   

Instrumentation 
The instrumentation consists of 35 objectives questions along with the reason 

critical thinking consist of analysis, explanation, interpretation, conclusion, 
evaluation, and self-regulation [19].    Each question consists of 5 item selection 
choice for answers and reasons. If the answer and reason are true so the score is 
given 3 points, if the answer is true but the reason is false so the score is given 2 
points, the answer is false but the reason is true so the score is 2 point, if the both are 
false so the score is given nol.     

The pre-test and post-test were conducted for both groups and data were collected 
for analysis using SPSS version 18.0.  Then, an experiment was applied for both 
groups.  For the treatment group used PjBL model during their science lessons for 6 
weeks.  However, for the control group, their science lesson was conducted without 
PjBL model but used conventional model.  After the learning is complete then the 
both groups have been conducted post-test for data collecting. 

Data Analysis 
Data analysis used in this research is descriptive analysis and an inferential 

statistic that is the percentage, average, and standard deviation. To know the 
effectiveness of PjBL model in science learning with a pre-post test, performance 
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assessment, and product.  Further analysis with t test if greater than t arithmetic is 
different significance. The t-test is used to see the difference of treatment in the 
group with PjBL and control learning.  Normality test of both groups was done with 
Kolmogorov-Smirnov test. To determine the difference between variance and mean, 
the Lavene sample and independent T-tests at α = 0.05 are used.      

RESULT 
The results showed experimental group with a treatment of PjBL model and 

control group analyzed inferential statistic Table 1. Both experimental and control 
group compared pre-test and post-test. The mean values of control group pretest 
(64.5) and treatment group (66.70).  Similarly for control group test post (76,20) and 
treatment group (70,0).  From both groups showed that the group with the application 
of PBL model is higher than the conventional model group. 

 
TABLE I. THE RESULT OF T-TEST FOR PRE AND POST TEST 

 Group N Mean Std Dev Std error mean 

Pre Post Pre Post Pre Post 

Value PjBL 36 66,77 76,20 13,80 7,82 2,30 1,30 

 Control 35 64,50 70,00 12,03 9,96 2,03 1,68 

Further tests were used to see the differences between the two treatment and 
control groups on pre-test and post-test. A number of samples for model PjBL N: 36 
and control N: 35. 

 

TABLE II: THE RESULTS OF T-TEST FOR PRE TESTS 

Independent Samples Test 

 Levene's Test 
for Equality of 
Variances 

t-test for Equality of Means 

F Sig. t Df Sig.  

(2-tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence 
Interval of the 
Difference 

Lower Upper 

Value 

Equal 
variances 
assumed 

.038 .845 .745 69 .459 2.29206 3.07719 -3.84676 8.43089 

Equal 
variances not 
assumed 

  
.746 68.209 .458 2.29206 3.07121 -3.83611 8.42024 

Based on Table 2. Independent Samples Test there is a difference in the treatment 
group and the control group. Levene's Test Test for equality of variances assumed 
with F: 0.038 and t: 0.745. (P = 0.95). Levene's test is used to prove that data is 
normally distributed. Therefore control and experiment groups are obviously not 
significant.  
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TABLE 3: THE RESULTS OF T-TEST FOR POST TESTS 

     

  Based on the result of t test in table 3 shows that there is a significant difference 
there are group treatment and control group.   The Levene’s test to show there are 
significant differences between experiment group PjBL and control.   The value F 
(1,458 ) and T (2,917) P > 0,05  so that can be concluded that Hypothesis (Ho)  be 
accepted or the variance is equal.  Therefore group experiment PjBL is the 
significant difference with a control group. 

DISCUSSION 
Empowering critical thinking in prospective students is better applied to the class 

with the application of PjBL model. Science learning takes temperature-conversion 
materials in living and integrated thematic environments. The tasks of lecturers based 
on the project have a positive impact on thinking ability. The subject consists of 1) 
measurement of human body temperature and environment thermometer, 2) 
conversion of temperature, convection, and radiation. The material is applied to the 
treatment class with PjBL model and control class with the conventional model.  
Students form small groups in the PjBL model for project completion. Activity is 
meant for them to communicate, mutually to solve the problem. Students are trained 
critical thinking and analysis to complete a project. 

Students search for literature or journals related to get information. The results of 
research from scientific journals are read and studied as the basis of getting initial 
knowledge, especially the concept of temperature changes. Next, they do an 
investigation of the project. Investigations were conducted in groups to measure 
body temperature with 10 human samples of different ages, sexes, and activities 
using a thermometer as an accurate measuring instrument. Necessary skills in 
measuring and reading thermometer scale. Students obtain data which are then 

Independent Samples Test 

 Levene's Test 
for Equality of 
Variances 

t-test for Equality of Means 

F Sig. T Df Sig.  

(2-tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence 
Interval of the 
Difference 

Lower Upper 

Value 

Equal 
variances 
assumed 

1.458 .231 2.917 69 .005 6.19444 2.12389 1.95740 10.43149 

Equal 
variances 
not 
assumed 

  

2.907 64.485 .005 6.19444 2.13109 1.93772 10.45117 
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analyzed, interpreted, explained and summarized. Students write a research report on 
the results of the investigation to be presented. 

Based on the application of the field that the class that applies the model PjBL 
more effective to understand the concepts of science. Students are trained to make 
the product at the end of the lesson and make a research report presented. Critical 
thinking skills are empowered to formulate problems, hypothesize, interpret research 
data. Students are empowered to explain the data relationships gained during 
working on projects with the concepts of science that are linked in everyday life and 
make conclusions based on the projects that have been done. However, it is difficult 
for students to evaluate and advise on the project. This is due to activity evaluation 
and self-regulation related to metacognitive ability that is about self-awareness for 
better. These metacognitive skills are often less emphasized during learning [15]. 

Students are trained to analyze, explain and infer normal and abnormal 
temperatures in humans. Critical thinking skills and group work are empowered in 
PjBL learning. Aspects of critical thinking skills that arise in learning using this 
PjBL model is the ability to analyze, interpret, explain and conclude. Evaluation 
skills and self-regulation have not yet emerged; this is because they have difficulty 
providing self-assessment at the time of learning that is related to metacognition 
ability. Students need to be trained and empowered to skillfully think critically, 
creatively so as to overcome problems related to the concept of science in everyday 
life. 

PjBL stages students are involved and empowered to think critically, logically, 
analytically to find solutions to problems. The concept of science is associated with 
data obtained during the investigation for discussion. Thinking skills measured by 
rational thinking skills include analytical skills, interpretation, explanation, 
evaluation, conclusions, and self-regulation [3].       

Student-centered PjBL activities train metacognitive skills especially critical 
thinking, able to predict, explain causal relationships and be able to argue. Students 
are also trained to have an honest, objective and open-minded attitude of scientists 
recommended by [20] and [21]. In addition to presentation skills and arguments are 
also measured as critical thinking [7]. 

Researchers conduct an investigation of how the role of students in solving 
problems in groups. Students work in small groups and collaborate with group 
members to solve problems and then present the results in front of the class. They 
worked collaboratively with group members, while the tutor responsible for 
providing suitable instructional method and guidance to the respective groups.  
Interviews with students were conducted when presenting the results of group studies 
[5; 22]. 

In critical thinking studies, several predictors might influence an individual’s 
critical thinking. These include gender and age [23], and academic achievement [3]. 
However, based on the studies reviewed, generally no relationship between age and 
critical thinking, gender role produces inconclusive findings, while academic 
achievement shows relationship on students’ critical thinking ability. 
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The ability to think critically cognitively relates to information and experiences 
received then long term memory. Students construct thoughts based on observation 
and real experience. The information is then dissociated and accommodated into new 
knowledge. The cognitive strategy is an essential instrument in learning to 
understand the material content.  Then cognitive and metacognitive strategies have to 
work altogether [22]. 

   The ability to communicate research results orally is an assessment to measure 
critical thinking skills. A deep understanding of science concepts helps students in 
critically arguing skills. Students are more confident to convey new ideas based on 
an understanding of the concept of science.  The skills of communicating in writing 
or presentation should be empowered to all students as reflecting on an 
understanding of the concept of science [21].   The increased ability critical thinking 
is an activity in the PjBL learning model.   Students should be aware that in PjBL to 
understand the concept of science is not sufficiently cognitive only but there is 
cognitive alignment, skill and scientific attitude. 

CONCLUSION 
PjBL is applied effectively to empowercritical thinking skills in preservis teacher in 
Primary Education Program. Critical thinking skills are individualized with varying 
degrees of ability. PjBL engages students to be actively involved in analyzing, 
solving problems and drawing conclusions. This activity requires students to be 
independent. the findings of this paper can offer valuable implications and vital 
recommendations for university managers and prospective studies. The limitation of 
this study is short observation time so it does not cover all aspects of critical 
thinking.  For the next stage of research it will take longer time and larger 
respondents. 
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