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Abstract. The learningmodel applied to theNational andRegionalHealthDevel-
opment System courses at Jambi University is still dominant using conventional
methods in the last two years. Student-centered learning innovation is needed
through a project-based learning model (PjBL). The purpose of this study is to
identify differences in students’ critical thinking skills and communication skills
between the application of project-based learning and conventional learning in
the National and Regional Health Development System courses. The research
was conducted in the Public Health Study Program, Jambi University on fifth
semester students with a total of 36 students. The research design is in the form of
a pseudo-experimental class involving an experimental class and a control class.
The instruments used are test sheets with indicators to measure critical thinking
skills and oral communication skills test sheets and assessment report sheets. Data
collectionwas carried out twice, complemented by pre-test and post-test. Data pro-
cessing using SPSS. Data analysis was carried out in stages using the T test. The
results showed that there were differences in students’ critical thinking skills (p=
0.002) and communication skills (p = 0.004) between the application of project-
based learning and the application of conventional learning. There is an influence
of project-based learning on students’ critical thinking and communication skills
in the National and Regional Health Development Systems course. It is recom-
mended that project-based learning be applied to each course in various study
programs in higher education, especially teaching materials. case-based studies.
The PjBL method provides opportunities for students to be directly involved in
completing the problem-solving projects studied so that it is expected to improve
students’ thinking power to think critically and hone communication skills by
being actively involved in complex learning processes.

Keywords: Project-Based Learning · Critical Thinking Skills · Communication
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1 Introduction

The National and Regional Health Development System is one of the courses that is
part of the study of Public Health Sciences. The studies discussed include national and
regional health development; National Health System, Regional Health System, and
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health system implementation case studies. This course aims to prepare students who
are able to design ideas, thoughts and scientific arguments responsibly and based on
academic ethics, as well as communicate through the media to academics and the wider
community to support development activities in the health sector in realizing health.
status indicators.

To achieve the learning objectives, the case study process on the implementation of
the health system passed by students includes complete and careful analysis activities
in connecting one phenomenon with another phenomenon related to health problems
on a national and regional scale so that students are able to see problems from various
points of view so that students are required to be able to think critically. Critical thinking
is a systematic process that empowers students’ logic in formulating and evaluating
their beliefs and judgments based on inquiry and problem solving on which to base
decision-making.

In addition to being required to think critically, students must also be able to convey
ideas or views as a product of thinking both in writing and orally through communication
skills. Student skills in delivering case studies or problems in the implementation of
national and regional health systems. These skills will support critical thinking skills
because communication skills are a contributing factor in determining a student’s success
in solving and solving problems [1].

Lecturers as educators and facilitators in the learning process play a very important
role in the success of the learning outcomes above. Therefore, lecturers are also required
to be able to create a conducive and pleasant learning atmosphere for students so that
students’ critical thinking skills and student communication skills can be honed and the
achievement of the specified learning outcomes. Based on several previous studies, the
learning model that can support this achievement is the application of the project-based
learning model (PjBL). Project-based learning significantly improves critical thinking
skills compared to conventional learning [2, 3]. The application of project-based learning
has a positive effect on improving students’ communication skills [4].

In its implementation, the project-based learning model directs thinking skills and
provides great opportunities for students to make decisions in choosing topics, making
observations, and completing a particular project. This learning model is useful for lec-
turers who want to condition active student-centered learning where students can get a
more interesting learning experience and produce reality-based (contextual) work that
occurs in life. Things that must be considered in project-based learning include several
principles according to Tomas (2000), namely; Examining specific or centralized con-
cepts, leads to understanding, inquiry, free creativity, and realistic in the form of real
project production [5]. Students individually or in groups are required to take respon-
sibility for independent projects created by presenting and making reports to see their
written and oral communication skills.

The National and Regional Health Development System courses of the Public Health
Study Program of Jambi University in 2020 and 2021 are still conventional. The learning
model applied is still dominant in the form of a lecture method that is applied as a means
of oral communication between lecturers and students in the learning process centered
on lecturers as teachers. While interaction between lecturers and students and between
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students is still lacking, so the learning process tends to be passive. In this case, lecturers
must improve learning in the classroomand innovate in the teaching and learning process.

In the application of conventionalmethods, students’ critical thinking skills and skills
in communicating the results of problem studies in the implementation of national and
regional health systems have not been optimal. This can be seen from the assessment of
the supervisor’s observations from cognitive, affective and psychomotor aspects, that of
the 30 students in semester 5 of the 2021/2022 academic year who are included in the
group with excellent category assessments as many as 7 students (23%), good categories
10 students (34%), enough 12 students (40%) and less than 1 student (3%). Based on an
initial survey of 7 students who were tested for critical thinking skills, only 2 students
were able to meet the assessment indicators, namely formulating problem formulations,
giving opinions, concluding, inducing, evaluating, and making decisions.

The urgency in this study is that there has been no special study or previous research
that discusses the significance of differences in the application of methods and the
application of project-based methods in the National and Regional Development System
courses which are themain courses. The basis for applying this learningmodel. Learning
innovation uses an applied-basedmodel because it allows students to be directly involved
in determining decisions to choose a case study topic, work on a problem and complete
a project to solve the problem under study. This learning model is expected to improve
students’ thinking power to think critically and hone communication skills by being
actively involved in the learning process.

2 Method

The research was conducted in the Public Health Study Program FKIK Jambi University
on fifth semester (five) students specializing in Health Policy Administration with a
total of 36 students. The research design is in the form of a pseudo-experimental class
involving an experimental class and a control class. The sample was divided into two
groups, namely an experimental class consisting of 18 students with even absences and
a control class group consisting of 18 students with odd absences. The instruments used
are test sheets with indicators to measure critical thinking skills and communication
skills test sheets.

The research implementationphase includes the following steps: a) determiningbasic
questions; b) designing projects; c) arrange schedules; d) monitoring of project progress;
e) testing results and f) evaluating student experience. Data collection was carried out by
collecting test results conducted in two meetings. In the class group, experiments were
carried out with a project-based learning model and in the control class were carried
out with conventional learning models. The collected data is continued at the stage
of processing and analyzing the data gradually using the T test, so that the difference
between the experimental class and the control class is obtained.
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3 Results and Discussion

The results of descriptive statistical analysis produce an overview of the frequency
distribution of scores obtained by students from pre-test (tests before the application of
the method) and post-test (tests after the application of the method) in general. of the
two classes with the application of different learning methods as shown in Table 1.

In the experimental class, the most pretest scores were in the range of 61 to 80,
which was 66.7%. In the postes value, the highest value is still in the range of 61–80,
which is 61.1%. However, based on the percentage of scores in the experimental class,
it is known that there is an increase in the frequency distribution between pretest and
posttest scores, especially in the highest score range of 81–100. From 5.6% to 16.7%
so that if calculated there is an increase of 11.1%. This means that in the application
of the project-based learning method (PjBL) there is an increase in the percentage of
achievement scores that students can achieve by 11.1% in the highest score range.

In the control class, the most pretest scores were in the range of 61–80 at 61.1%.
Similarly, the postes score in the control class whose highest value was still in the range
of 61–80, which was 61.1%. The percentage of value increase in the value range of
81–100 from 0% to 5.6%. This means that the increase in the percentage of acquisition
in the highest value range of applying conventional learning methods (5.6%) is lower
than the application of project-based learning methods (11.1%). This finding is similar
to previous research in that there is a significant increase in proportion when comparing
the application of learning-based projects with traditional or conventional learning (6).
The use of project-based learning methods has been shown to improve student learning
outcomes simultaneously (2).

Furthermore, the measurement of critical thinking skills in this study used a descrip-
tion test sheet with a total of 20 questions that must be answered in each experimen-
tal class and control class. The questions are designed based on the requirements for
assessing critical thinking skills adapted from Ennis (2006) that answers from students
will show their ability to formulate problem formulations, provide opinions, conclude,
induce, evaluate, and make decisions in solving problems of a case. discourse presented.
(7) (Table 2).

The results of measuring students’ critical thinking skills in the experimental class
showed that the highest score was in the range of 81–100, which was 55.6%, while in
the control class the highest score was in the range of 61–80, which was 61.1%. This
means that in assessing student communication skills, the score that can be achievedwith

Table 1. Frequency Distribution of Pre Test and Post Test Scores in the Application of Project-
Based Learning Methods and Conventional Learning Methods

Ranking Score Experiments (%) Control (%)

Pre-Test Post-Test Pre-Test Post-Test

41–60
61–80
81–100

5 (27,8)
12 (66,7)
1 (5,6)

4 (22,2)
11 (61,1)
3 (16,7)

7 (38,9)
11 (61,1)
0 (0)

6 (33,3)
11 (61,1)
1 (5,6)
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Table 2. Frequency Distribution of Critical Thinking Ability Scores

Ranking Score Experiments (%) Control (%)

F (%) F %

41–60
61–80
81–100

0
8
10

0
44,4
55,6

4
11
3

22,2
61,1
16,7

the highest score range (81–100) is more on the application of project-based learning
methods compared to the application of conventional learning.

Measurement of students’ communication skills in the experimental class and control
class was carried out by assessing the answers from the description test sheets distributed
and then compiled with an assessment of students’ skills in presenting their description
test answers in front of the class (Table 3).

The results of the assessment of communication skills obtained data that in the
experimental class the highest scores were in 2 value ranges, namely 61–80 by 50%
and in the range of 81–100 values by 50%. While in the control class, the highest score
was in the range of 61–80, which was 77.8%. The percentage in the value range from
81 to 100 is only 16.7%. This means that in assessing students’ communication skills,
the scores that can be achieved with the highest score range are more on the application
of project-based learning methods compared to the application of conventional learning
(Table 4).

Table 3. Frequency Distribution of Communication Skills Scores

Ranking Score Experiments (%) Control (%)

F (%) F %

41–60
61–80
81–100

0
9
9

0
50
50

1
14
3

5,6
77,8
16,7

Table 4. Recapitulation of Calculation Results of Critical Thinking Skills and Communication
Skills

Statistics Critical thinking skills Communication skills

Experiment Control Experiment Control

Mean
Mood
St. Deviation
Minimum Score
Maximum Score

84,72
80
10.357
65
100

73,06
75
10.451
55
90

85,00
80
11.246
65
100

74,72
80
8.484
60
90
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The results of calculating the critical thinking ability score in the experimental class
obtained an average score of 84.72 students with a minimum score of 65 and amaximum
score of 100. While in the control class, the average score obtained by students was
73.06 with a minimum score of 55 and a score of 55. Maximum 90. The data showed
that the acquisition of critical thinking skills scores higher on the application of project-
based learning methods compared to Application of conventional learning methods. The
calculation of communication skills scores in the experimental class obtained an average
student score of 85.00 with a minimum score of 65 and a maximum score of 100. In the
control class, the average score obtained by students was 74.72 with a minimum score of
60 and a maximum score of 90. The calculation results also show that the achievement
of the value obtained is higher in the application of project-based learning methods
compared to the application of conventional learning methods.

Based on the prerequisites for conducting a T-test analysis, a normality test and a
homogeneity test are performed. The normality test results use theKolmogorov-Smirnov
sig value with a significance level of>0.05 while the homogeneity test is carried out by
looking at GIS value based on mean on variance homogeneity test output. From Table 5.
It can be concluded that each data has a GIS value of >0.05 so it is proven that the data
is normally distributed. In the homogeneity test, the results of the sig value on each data
are >0.05 so that it can be concluded that the data is homogeneous.

Based on the acquisition of the significance value of P-value <0.005 in Table 6.
It can be concluded that there is a significant difference on average students’ critical
thinking skills between the application of project-based learning methods (M = 84.72;
SD = 10,357) and the application of conventional learning methods (M). = 73.06; SD
= 10.451), t(34) = 3.364; p = 0.002 (Table 7).

In the results shown in Table 5. It can also be concluded that there are differences
that significant average student communication skills between the application of project-
based learning methods (M = 85.00; SD 11.246) and the application of conventional
learning methods (M = 74.72; SD = 8.484), t(34) = 3.095; p = 0.004 (Table 8).

Table 5. Normality Test and Homogeneity Test Results

Critical Thinking Skills Communication skills

Experiment Control Experiment Control

Kolmogorov-Smirnov (Sig)
Based on average (Sig)

0,200
0,841

0,105
1.000

0,171
0,161

0,139
0,179

Table 6. Average Differences in Critical Thinking Skills Between Project-Based (Experiential)
and Conventional (Control) Learning Applications

Critical Thinking Skills n Mean SD .db T(t-test) P-value

Experimental Class
Control Class

18
18

84,72
73,06

10.357
10.451

34 3.364 0,002
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Table 7. Average Differences in Student Communication Skills Between Project-Based (Expe-
riential) and Conventional (Control) Learning Implementation

Communication skills n Mean SD .db T(t-test) P-value

Experimental Class
Control Class

18
18

85,00
74,72

11.246
8.484

34 3.095 0,004

Table 8. The Effect of Project-Based Learning Implementation on Students’ Critical Thinking
and Communication Skills

Variable P-value

Critical Thinking Skills
Communication skills

0,002
0,004

At the limit of significance of P-value <0.05, it can be concluded that there is an
effect of the application of project-based learning on students’ critical thinking skills (p
= 0.002) and communication skills (p = 0.004). The findings of this study are in line
with previous research that showed a relationship between the application of project-
based learning methods and critical thinking skills (8) (9). In addition, previous research
has also proven that project-based learning affects students’ communication skills [10,
11].

The ability to think critically is a form of higher order thinking with a complex
process and if students can do it it will help in learning complex lessons sequentially
and with good understanding. Therefore, the application of project-based learning can
give students higher scores on the assessment of critical thinking skills compared to the
application of conventional methods [1, 12].

The application of project-based learning also has an effect on improving students’
communication skills because this method is based on teaching students to be able
to interpret each process, step by step passed during this learning practice [13]. This
mastery helps students describe the results ofmeaning andobservation, are able to answer
questions logically and communicatively and are able to draw conclusions from the
project beingworked on. Because project-based learning frees up in planning, organizing
designs, and conducting scientific investigations of a particular project. So that the level
of understanding and learning success is easier to achieve [14].

Students’ critical thinking skills and communication skills will increase if the appli-
cation of project-based learning methods is applied not only to one course, but to each
course that has case study material. The study material for the Health Development
System course comes from case studies or health problems faced at the national and
regional levels. So based on the results of this study, the application of project-based
learning is a learning innovation that can help students achieve the expected final ability
of the course, hone critical thinking skills and communication skills.
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4 Conclusion

The conclusions of this study are: 1) The percentage of scoreswith the highest score range
(81–100) on the assessment of students’ critical thinking skills is more in classes that
apply project-based learning methods (55.6%) than classes with conventional learning
methods (16.7%). 2) The percentage of scores with the highest score range (81–100)
on the assessment of communication skills is more in classes that apply project-based
learning methods (50%) than classes with conventional learning methods (16.7%). 3)
There was a significant difference in students’ average critical thinking skills between
the application of project-based learning methods (M = 84.72; SD = 10.357) and the
application of conventional learning methods (M= 73.06; SD= 10.451), t(34)= 3.364;
p= 0.002. 4) There is a significant difference in students’ average communication skills
between the application of project-based learning methods (M= 85.00; SD 11.246) and
the application of conventional learning methods (M = 74.72; SD = 8,484), t(34) =
3.095; p= 0.004. 5) There is an influence of project-based learning on students’ critical
thinking skills (p = 0.002) and communication skills (p = 0.004) in the National and
Regional Health Development System courses.

It is recommended that the application of project-based learning be applied to each
course in various study programs in higher education, especially case study-based teach-
ing materials. The application of the PjBL method provides opportunities for students
to be directly involved in completing the problem-solving projects learned so that it is
expected to improve students’ thinking power to think critically and hone communication
skills by being actively involved in complex learning processes.
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