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Abstract. This study aims to determine the influence of the Problem Based Learning (PBL)
method in learning Leadership of Teamwork Skills and Managerial Skills on the learning
outcomes of Diploma III Electrical Sailing Cadets. This research was conducted at the Surabaya
Shipping Polytechnic. The study runs from March to September 2023. The research method used
was quasi-experimental with pretest-posttest control group design and sampling techniques with
cluster sampling. Class DIV TRPK A as the control class and class DIV TRPK B as the
experimental class. The instruments used are test instruments in the form of multiple-choice
questions and non-test instruments in the form of student activity observation sheets. Based on
the analysis of test data, it was found that there was an influence of the Problem Based Learning
(PBL) model on student learning outcomes in learning Leadership of Teamwork Skills and
Managerial Skills. It is based on the results.

Keywords. Problem Based Learning (PBL), Learning Outcomes, Leadership Teamwork Skills,
Managerial Skills

1. Introduction

Education is a crucial stage in the development of individuals and society. In achieving
quality learning outcomes, attention to effective learning resources is essential. Education is not
only about transferring information, but also the process of discovery and formation of
knowledge [1]. It emphasizes that education involves active interaction between learners in
building their understanding.

The choice of teaching method has an important role in the effectiveness of delivering
educational material to students. Teachers must choose a method that suits the learning material
and the characteristics of students [2]. The compatibility between teaching methods and
learning objectives becomes an important factor in assessing the extent to which learners
understand the concepts taught. Effective teaching methods will stimulate active participation
of learners, encourage critical thinking, and support deep understanding.

One approach that has proven successful in increasing student understanding is
problem-based learning (PBL). PBL is a learning method that allows learners to be actively
involved in real-world problem solving [3]. In this approach, learners are faced with complex
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problems that require solving. They work together to find solutions, which encourage critical
and creative thinking. PBL brings context into learning, allowing learners to integrate their
knowledge in real-life situations.

PBL has been shown to be effective in improving concept understanding, analytical
thinking skills, and application of knowledge [3]. Students also feel higher motivation because
they see the relevance and practical application of learning [5] Although PBL has many
benefits, there are challenges in its implementation, including ensuring learners are actively
involved in the learning process [6]. In addition to understanding concepts, education must also
prepare learners with relevant skills for the increasingly complex world of work. Managerial
skills, teamwork skills, and leadership become important in education [7] Managerial skills
include human resource management, decision making, and strategic planning [8]. The ability
to work in teams is also highly valued in the modern world of work [9]. In the context of the
Diploma 11 Electrical Shipping study program, effective leadership is essential in achieving the
organizational and safety goals of the crew [10], [11].

By using PBL in leadership learning, teamwork skills, and managerial skills, learners
can develop an in-depth understanding of concepts and mastery of skills relevant to the world
of work [3], [7]. However, challenges need to be overcome in activating learners in PBL and
planning its implementation well [12].PBL is a powerful method of preparing learners for the
complex world of work. By facilitating active and relevant learning, PBL helps learners
understand, internalize, and apply their knowledge and skills in real-world contexts [13]. This
approach has great potential in improving education and preparing generations of learners for
future challenges.

2. Methodology

The method used in this study is quantitative. This method was chosen because
quantitative research is one type of research activity whose specifications are systematic,
planned, and structured from the beginning starting from making research designs, be it about
research objectives, research subjects, research objects, data samples, data sources, and
methodology [14]. Measurable research variables with various forms of measurement scales,
namely nominal, ordinal, interval, and ratio scales [13],[14] Population In this study are cadets
of the DIV study program of ship machinery engineering technology, the samples used in this
study are DIV TRPK cadets and as a control class are class A and as an experimental class class
B.

The processed data was obtained through the value of pre-test and post-test results to
determine the influence of the media used on the learning outcomes of nursing courses and
improvement of ship accommodation control [15]. While the type of research used in this study
is quasi-experimental research (quasi experiment) In the quasi experiment method, researchers
try to determine whether a treatment affects the results of a study. This effect is assessed by
applying a particular treatment to one group (treatment group) and not applying it to another
group (control group), then determining how the two groups determine the final
outcome [16]. In this study, the quasi experiment method used a form of nonequivalent control
group design, where the experimental group (A) and control group (B) were selected without
random assignment

In this study there are two kinds of instruments, namely learning media and tests (pre
test and post test)[14]. The learning media is used to distinguish between the experimental class
and the control class, while the test is used as a reference to determine the ability of students in
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the pre-test and post test, students are required to do leadership and teamwork subject questions
according to the material that has been delivered in the form of Multiple Choice
questions[17]. For the validity test of learning media, both in the form of consulting and asking
for consideration to teachers of leadership and teamwork subjects to be examined and evaluated
systematically whether these media are in accordance with the material in leadership and
teamwork subjects.

A test is said to have reliability if it gives consistent results when tested
repeatedly. Reliability refers to the extent to which test results remain stable over time. In other
words, if examinees are given the same test at different times, the relative ranking of the
examinee will remain the same [18]Instrument reliability testing can be done through two
approaches, namely externally and internally. The external reliability approach involves testing
stability (test-retest), equivalence, or a combination of the two. In a stability test (test-retest),
the instrument is tested at two different times, and the results are compared to see the extent of
its consistency. External approaches also include equivalence tests, which involve comparing
two equivalent versions of the test[19]

An internal approach to testing an instrument's reliability involves analyzing the
consistency between items in the instrument using specific techniques [20]. One method used
to measure internal reliability is to measure internal consistency. This method involves
administering the test only once to the respondent, and then analyzing the results using certain
statistical techniques. The results of the analysis are used to predict the extent to which the
instrument can reliably measure what is intended.

In the context of this study, instrument reliability testing is important to ensure that the
tests used can provide consistent and reliable results in measuring the ability of learners. Good
reliability results will increase the validity of research findings and confidence in measurement
results

The normality test is intended to determine whether the data obtained in the study has a
normal distribution distribution or not. If the data is normally distributed, parametric statistical
tests can be used. techniques that can be used to test data normality include Probability Paper
and Chi Squared [21]].

In this study, the step of data analysis techniques carried out is a difference test. The
difference test used is using a parametric method with the condition that the data must be
normally distributed. The test technique used is the t-test technique (t-test). The T-test is often
used in experiments using correlated samples [22]. What is meant by correlated samples is none
other than samples that have been matched (matched) one of the variables (maybe also two
three variables or more).

The homogeneity test is a test that must be done to see whether the two classes studied
are homogeneous or not, then the results are compared with F table [23]. When calculations are
obtained, then the sample is said to have the same variance or homogeneous. Determine with
numerator dk = n — 1 and denominator dk = n — 1 with a significant level of 0.05. If,
Fcalculate 2 Ftable, means Inhomogeneous If, Fcalculate £Ftable, means Homogeneous £ [24].

Decision making of the results of the hypothesis test is the results of the t test then
compared with t tables with a significance level of 5% for the one-tail test to determine Ho
accepted or rejected. If t counts < t table then Ho is accepted, meaning that the learning
outcomes of experimental class students are the same as the learning outcomes of control class
students. If t counts > t table then Ha is accepted, meaning that the learning outcomes of
experimental class students are better than the learning outcomes of control class students. To
find out how much influence the use of the Problem Based Learning method has on student

134


https://techniumscience.com/index.php/socialsciences/index
https://techniumscience.com/index.php/socialsciences/index

— \ Technium Social Sciences Journal
Vol. 51, 132-139, November, 2023
\_ | SSN: 2668-7798

\."_/ SOCIAL SCIENCES JOURNAL VW techni umsci ence. com

learning outcomes, it can be known by finding the difference in the average posttest score
between the control class and the experimental class [23].

Based on these calculations, it can be concluded whether the use of the Problem Based
Learning method affects the learning outcomes of students in leadership learning, teamwork
skills and managerial skills [25]. The amount of this value is expected to be used as a
comparison if there is similar research to test the influence of other learning media.

3. Result and Discussion

Pretest results obtained by students (DIV TRPK A) and (DIV TRPK B) using
the Problem Based Learning (PBL) method at the Surabaya Shipping Polytechnic are shown in
table 1 below.:

Table 1. Experimental and Control Class Pretest Results

Data Centralization and Dissemination Class -
Control Experiment
Lowest Value 15 10
Top Rated 77 75
Mean 42,22 43,89
Median 40 50
Mood 20 50
Standard Deviation 18,33 16,55

The median or middle value produced by the control class was 40, while the
experimental class was 50. The value that often appears or mode in control class is 20 while in
experimental class 50. The control class obtained a standard deviation of 18.33 while the
experimental class obtained 16.65.

Posttest results obtained by students (DIV TRPK A) and (DIV TRPK B) using the
Problem Based Learning (PBL) method at the Surabaya Shipping Polytechnic are shown in
table 2 below

Table 2. Experimental and Control Class Pretest Results

Data Centralization and Dissemination Class -
Control Experiment
Lowest Value 30 50
Top Rated 90 95
Mean 61,94 75,97
Median 65 80
Mood 70 95
Standard Deviation 19,75 15,93
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Based on Table 4.2 above, it can be seen that the lowest value obtained by the control
class is 30, while the experimental class is equal to 50. The control class obtained the highest
score of 90, while the experimental class received 95. The mean obtained in each control class
and experimental class was 61.94 and 75.97, respectively.

The mode or median value of the control class is 70, the middle value of the
experimental class is 80, and the median value of the control class is 65, the standard deviation
of the experimental class is 15.93.

pretest and posttest result of the control class and experimentation tested normality. The
calculation results are presented in the following Table 3:

Table 3. Normality Test Results

Statistics . Pretest Post T_est

Experiment Control Experiment Control
Sample(n) 36
Lo 0,085 0,136 0,116 0,109
Ltable 0,15
Conclusion Usual Usual Usual Usual

Table 3 shows that both groups of data have a normal distribution at the level of
0.05. Data is normally distributed if you < Ltabel. The pretest normality test results for the
experimental group were 0.085 < 0.15 and the control group were 0.136 < 0.15, respectively
where Lo < Ltabel. The posttest normality test results for the experimental group were 0.116 <
0.15 and the control group were 0.109 < 0.15, respectively where Lo < Ltabel, meaning the data
were normally distributed.

Homogeneity testing was carried out on pretest and posttest data of control classes and
experiments. The following Table 4 is the result of the Homogeneity Test:

Table 4 Homogeneity Test Results

Statistics _ Pretest Postte_s
Experiment Control Experiment Control

Value of 277,302 336,349 254,027 390,398
Variance
Calculate 12 153

F value

F value
of 1,75 1,75

the table

Decision homogeneous data homogeneous data

The F value ofthe table is taken from the statistical F table at a significance level of
5%. The decision is taken based on the provisions of testing the homogeneity hypothesis, that
is, if Fcounts < Ftable then it can be declared that both data are homogeneous. The data in Table
4.4 shows that the F value of both pretest and posttest data is smaller than the F value of the
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table, so it can be stated that the pretest and posttest results in the control class and experimental
class have the same student abilities during the pretest and posttest.

The prerequisite test of statistical analysis, showed that the data were normally
distributed and homogeneous the pretest and posttest. Hypothesis testing is carried out to
determine whether there are significant differences between the experimental group and the
control group. Because both data are normally distributed and homogeneous, the statistical test
used is the t test at a significant level oo = 0.05. The sample is stated to have a significant
difference when tcounted> ttable. The calculation results can be seen in Table 5. the following

Table 5. Pretest and Posttest Hypothesis Test Calculation Results

Statistics Pretest Posttest
tcount 0,46 3,14
ttable 1.99

.. HO accepted HO rejected
Decision

There is no difference There are differences

The decision is taken based on the provisions of the hypothesis test, i.e. if tcount (t-test
value) is greater than ttable (critical value), then H1 (alternative hypothesis) is accepted while
HO (null hypothesis) is rejected. In this context, the results of the hypothesis test show that there
is a significant effect of problem-based learning (PBL) on student learning outcomes [5].Then,
the t-test results of the pretest data in the experimental and control groups indicated that both
groups had equivalent levels of initial knowledge before the application of PBL. The students'
prestest results did not show significant differences between the two, suggesting that differences
in learning outcomes that emerged after treatment could be attributed to differences in learning
approaches [6].

Furthermore, the results of posttest data analysis showed that tcount (t-test value) was
greater than ttable (critical value), indicating that there was a significant difference in learning
outcomes between the experimental group and the control group after the application of PBL. In
other words, the application of PBL models effectively affects student learning outcomes in the
context of leadership learning, teamwork skills, and managerial skills [7].This significant
difference suggests that PBL models have a positive impact on student learning outcomes, and
these results are consistent with findings in previous studies that underscore the effectiveness
of PBL in increasing students' active participation in learning and improving learning
outcomes [8].

The observations also support these findings, noting that learning using PBL models in
the context of leadership and teamwork learning achieves higher levels of student participation
than conventional learning. This confirms that the PBL model encourages student engagement
and better learning outcomes [9].Overall, this study illustrates that the application of PBL
models in leadership learning, teamwork skills, and managerial skills has a positive impact on
student learning outcomes, corroborating findings in previous studies supporting the
effectiveness of PBL as an active and effective learning method [6].
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4. Conclusion
The conclusion of this study is that there is an influence model of the influence of the

problem-based learning (PBL) method in learning leadership, teamwork skills and managerial
skills on the learning outcomes of cadets of the diploma I11 electrical shipping study program.
This is based on the results of the posttest hypothesis through a t-test with a calculated value =
3.14 and ttable = 1.99, so that H1 can be accepted because the calculated value > ttable. This
shows that student learning outcomes with the Problem Based Learning (PBL) learning model
are higher than the conventional learning model (discussion and question and answer) [26] [24].

References

[1]

[2]

[3]

[4]

[5]

[6]

[7]

8]

[9]

[10]

[11]

Margarita Pavlova, “The Vocationalization of Secondary Education: The Relationship
between Vocational and Technology Education,” International Handbook of Education
for the Changing World of Work, Bridging Academic and Vocational Learning, p. (pp.
1805-1822)., 2009.

M. J. Prince and R. M. Felder, “Inductive teaching and learning methods: Definitions,
comparisons, and research bases,” Journal of Engineering Education, vol. 95, no. 2, pp.
123-138, 2006, doi: 10.1002/}.2168-9830.2006.tb00884..x.

M. Moallem, W. Hung, and N. Dabbagh, “Effects of PBL on Critical Thinking Skills
The Effects of PBL on Critical Thinking Skills,” pp. 135-156, 2019.

Y. T. C. Yang and W. C. I. Wu, “Digital storytelling for enhancing student academic
achievement, critical thinking.; Learning motivation: A year-long experimental study,”
Comput Educ, wvol. 59, no. 2, pp. 339-352, Sep. 2012, doi:
10.1016/j.compedu.2011.12.012.

R. Wahyudi, D. Rukmini, D. Anggani, and L. Bharati, “Developing Discovery Learning-
Based Assessment Module to Stimulate Critical Thinking and Creativityof Students’
SpeakingPerformance,” English Education Journal, vol. 9, no. 2, pp. 172-180, 2019,
[Online]. Available: http://journal.unnes.ac.id/sju/index.php/eej

P. Trivellas and C. Drimoussis, “Investigating Leadership Styles, Behavioural and
Managerial Competency Profiles of Successful Project Managers in Greece,” Procedia
Soc Behav Sci, vol. 73, pp. 692-700, Feb. 2013, doi: 10.1016/j.sbspro.2013.02.107.

C. E. Helfat and M. A. Peteraf, “Managerial cognitive capabilities and the
microfoundations of dynamic capabilities,” Strategic Management Journal, vol. 36, no.
6, pp. 831-850, 2015, doi: 10.1002/smj.2247.

D. Jackson, “Employability skill development in work-integrated learning: Barriers and
best practice,” Studies in Higher Education, vol. 40, no. 2, pp. 350-367, Feb. 2015, doi:
10.1080/03075079.2013.842221.

R. E. Maulanin, E. A. Serrano, and A. R. Yango, “Leadership communication styles,
information sharing and performance among selected supply chain managers of private
companies,” Technium Social Sciences Journal, vol. 44, pp. 853-873, 2023, [Online].
Available: www.techniumscience.com

J. Y. Winokan, W. Bogar, S. R. Watung, and M. Mandagi, “The Effect of Leadership
Style and Work Climate on Employee Performance In The Population and Family
Planning Department of Manado City.” [Online]. Available: www.techniumscience.com
L. M. Mataka and M. G. Kowalske, “The influence of PBL on students’ self-efficacy
beliefs in chemistry,” Chemistry Education Research and Practice, vol. 16, no. 4, pp.
929-938, 2015, doi: 10.1039/c5rp00099h.

138


https://techniumscience.com/index.php/socialsciences/index
https://techniumscience.com/index.php/socialsciences/index

= \ Technium Social Sciences Journal
Vol. 51, 132-139, November, 2023

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

| SSN: 2668-7798
SOCIAL SCIENCES JOURNAL www.techni umscience.com

D. Raine and S. Symons, “Problem-based learning: undergraduate physics by research,”
Contemp  Phys, wvol. 53, no. 1, pp. 3951, Jan. 2012, doi:
10.1080/00107514.2011.615162.

R. F. Lippmann and E. F. Redish, “Title of Dissertation: STUDENTS’
UNDERSTANDING OF MEASUREMENT AND UNCERTAINTY IN THE PHYSICS
LABORATORY: SOCIAL CONSTRUCTION, UNDERLYING CONCEPTS, AND
QUANTITATIVE ANALYSIS,” 2003.

M. A. Runco, G. Millar, S. Acar, and B. Cramond, “Torrance Tests of Creative Thinking
as Predictors of Personal and Public Achievement: A Fifty-Year Follow- Up,” Creat Res
J, vol. 22, no. 4, pp. 361-368, Nov. 2010, doi: 10.1080/10400419.2010.523393.

H. Mulyanto, G. Gunarhadi, and M. Indriayu, “The Effect of Problem Based Learning
Model on Student Mathematics Learning Outcomes Viewed from Critical Thinking
Skills,” International Journal of Educational Research Review, vol. 3, no. 2, pp. 37-45,
Mar. 2018, doi: 10.24331/ijere.408454.

D. Lestariningsih, L. Nurlaela, A. Mariono, and G. P. Harianto, “The Effect of the
Problem-Based Learning Model on Learning Outcomes in the Course of Learning
Strategy at Sttiaa Pacet Mojokerto,” International Journal of Innovation, Creativity and
Change., vol. 15, no. 6, pp. 990-1011, 2021, [Online]. Available: www.ijicc.net

A. Hotiu, “Discrimination Indices in Multiple-Choice Tests in a,” Atlantic, no.
December, pp. 1-55, 2006.

suharsimi Arikunto, Dasar-dasar Evaluasi Pendidikan. Jakarta: Bumi Aksara , 2008.
M. Mathur, A. Vats, and A. Agarwal, “A new design formulae for feed line dimensions
of the rectangular microstrip patch antenna by using equivalent design concept,” in 2015
International Conference on Signal Processing and Communication, ICSC 2015,
Institute of Electrical and Electronics Engineers Inc., Jul. 2015, pp. 105-110. doi:
10.1109/1CSPCom.2015.7150629.

Sugiyono, Statistika untuk Penelitian. Bandung: CV ALFABETA , 2006. Accessed:
Feb. 14, 2023. [Online]. Available:
http://staffnew.uny.ac.id/upload/131808329/penelitian/17B_Editor+Buku+Statistik.pdf
H. C. Lee and M. R. Blanchard, “Why teach with PBL? Motivational factors underlying
middle and high school teachers’ use of problem-based learning,” Interdisciplinary
Journal of Problem-based Learning, vol. 13, no. 1, 2019, doi: 10.7771/1541-5015.17109.
R. Meredith and N. Landsberg, “Recovering an OSPF Network from Malicious Attacks :
An Experimental Evaluation of Recovery Techniques,” 2018 IEEE Global
Communications Conference (GLOBECOM), pp. 1-7, 2018.

E. T. Ruseffendi, Penilaian Pendidikan dan Hasil Belajar Siswa Khususnya dalam
Pengajaran Matematika untuk Guru dan Calon Guru. 1991.

M. Tanabe and H. Nakano, “Low-Profile Wideband Spiral Antenna with a Circular HIS
Reflector Composed of Homogenous Fan-Shaped Patch Elements,” IEEE Trans
Antennas  Propag, wvol. 68, no. 10, pp. 7219-7222, 2020, doi:
10.1109/TAP.2020.2980365.

R. E. Herlinda, Swistoro eko, “Pengaruh Model Problem Based Learning ( PBL )
Terhadap Hasil Belajar, Kemampuan Pemecahan Masalah Fisika Dan Minat Belajar
Siswa Pada Materi Fluida Statis Di SMAN 1 Lebong Sakti,” Jurnal Pembelajaran
Fisika, vol. 1, no. 1, pp. 1-10, 2017.

139


https://techniumscience.com/index.php/socialsciences/index
https://techniumscience.com/index.php/socialsciences/index

