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Abstract—This study aims (1) to find out the students’ capabilities in the closed-ended teaching method; (2) to find out the
students' capabilities in the open-ended teaching method with a scenario; (3) to find out whether there is an effect of the
open-ended teaching method with a scenario on the students’ capabilities to solve automotive electrical system problems
with problem-based scenarios. The research subject involved a whole class (consisting of 25 students) selected by the
purposive sampling technique. The data were collected through observation, tests, interviews, and documentation, then
analyzed with descriptive statistical analysis of percentages, frequency distribution tables and hypothesis testing with
nonparametric statistical analysis, Mann Whitney test with SPSS-PC 20.0 for windows. The results of the data analysis
showed that: (1) the students’ capabilities to assemble an automotive electrical system (closed-ended teaching method) was
88%, (2) the students’ capabilities to solve automotive electrical problems with a problem-based scenario (open-ended
teaching method in a scenario) was 72 %, (3) the effect of the students’ capabilities in assembling electricity (closed-ended
teaching method) was higher than the students’ capabilities to solve electrical problems (scenario of open-ended teaching).
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1. INTRODUCTION

Vocational High School requires students to be competent in skills both in the form of technical skills (hard skills) and non-
technical skills (soft skills) so that students who are skilled in their field of expertise are needed. Efforts to improve the quality
of education continue, but on the other hand, productive teaching tends to decline in terms of quality. One of the reasons
productive teaching has declined is that productive teaching in schools is still carried out traditionally. Another reason that
productive teaching in schools is hampered is that productive teachers still lack productive materials.

Based on the observations that have been carried out randomly on 30 students of competency in light vehicle engineering
skills at SMK Negeri 3 Makassar, it is assumed to have passed the subject of Electrical Maintenance for Light Vehicles with a
training learning model. It turns out that only 10% are declared able to solve problems with diagnostic skills (troubleshooting),
which is good; the rest is identified as having difficulties providing answers to the test for solving Automotive Electrical
problems.

Based on the explanation, there is an urge and desire to describe the extent to which the description of students' capabilities
in the teaching and learning process is used when using a teaching method with a close-ended approach. They are assembling
an automotive electrical system on an automotive electrical block panel with a job sheet guide, an open-ended approach
teaching method with a scenario of the students' capability to solve damage problems in the automotive electrical circuit.

The open-ended learning method provides benefits, including encouraging students to have an independent perspective;
encourage students to think harder; encourage students to develop Their experiments; makes learning more challenging; and
make learning more active. This is also in line with the research of [1], which concluded that Open-Ended Learning (OEL)
should focus on students who tend to explore less themselves because if students do less self-exploration, the students' ability
to solve problems will be lower; vice versa, if students explore more themselves, the higher the ability of students to solve
problems.

Thus the OEL model has an advantage over the conventional model in terms of achieving the learning outcomes of the
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Light Vehicle Engineering expertise package. So it can be said that the OEL model is effective in terms of achieving the
learning outcomes of the Light Vehicle Engineering expertise package.

In the open-ended learning method, active students follow the learning steps that are in accordance with the syntax of the
open-ended learning method. In addition, there was an increase in discussion activities both individually and in groups,
collection of assignments, and the use of various learning resources. Thus, the open-ended learning method's application can
increase students' activeness in learning the Light Vehicle Engineering expertise package. This is in line with the results of the
study by [2], who concluded that OEL provides challenging learning opportunities; help automate and accelerate progress in
learning; generate and solve its own challenges; allows solutions to switch objectives due to optimal challenges; shows creative
potential; help explain its full potential; measure how big a new challenge is meaningful; enable the system to potentially create
and solve endless compelling challenges; efficient for determining when to switch objectives from one problem to another;
help better open problem search; allows a more definitive demonstration; more flexible to match environmental challenges;
denotes open innovation that is suspended; and produces a variety of behaviours that solve environmental challenges, many of
which cannot be solved by any other ways.

According to the constructivist view, the students will achieve learning goals if they actively build their knowledge in
learning. Therefore, effectiveness is also influenced by the activities of students in learning. This is in line with the opinion of
[3], which states that students learn the material better and can remember the concept of material longer. It was found that the
students were accustomed to the assignments, answers and criteria that had been set. Their learning strategy tends to find the
right answer. When the open-ended learning method is given to students in the vocational field, they will look for more in-
depth information, more focused learning. Still, students' tendency to emphasize more on single solution methods involves the
instructor's role in providing guidance with clear procedures. It must be presented sequentially and make it easy for students to
achieve competence.

The open-ended approach provides an opportunity for students to solve the problem. The open-ended approach can also
control the level of students' capability to solve a problem. The open-ended approach provides opportunities for the emergence
of new problems; thus, the open-ended approach offers a challenge for students to solve a problem so that it can improve
students’ capability to solve a problem. The open-ended approach can help teachers design curriculum materials that can
improve students' ability to solve a problem [4].

2. RESEARCH METHODS

This research is quasi-experimental research. The research design used was a quasi-experimental non-equivalent control
group design which can be seen in the image below:

Fig. 1 Research design
Note:
O1 = Pretest of open-ended method with a scenario.
02 = Posttest of open-ended method with a scenario,
O3 = Pretest of close-ended method

04 = Posttest of close ended method

This study was in the automotive laboratory of SMK Negeri 3 Makassar, which is located on JI. Bonto Te'ne No. 6 Makassar.
The time for conducting this research is approximately three months, starting from April to July 2020. The population of the
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study was all students of the automotive study program consisted of 261 students.
Table 1. Number of Electricity Engineering Students in Academic Year 2020/2021

No Class Number of Students
1 X 108
2 XI 78
3 X 75
Total 261

Source: The data of Student Principal of SMK Negeri 3 Makassar

The research subjects were 25 students of class XI, Electricity Engineering A of Academic Year 2020/2021, with a
purposive sampling technique. The research variables are 1) independent variables; the closed-ended teaching method, namely
combining with the open-ended teaching method with a scenario, namely solving electrical problems, 2) Bound Variables;
capability to assemble and solve electrical problems. The independent variables are 1) The close-ended method, which is
assembling the automotive electrical system, 2) The open-ended method, which is solving electrical problems. Bound variables
are 1) the capability of students in assembling an automotive electrical system; 2) the students’ capability to solve automotive
electrical system problems.

The techniques of data collection were 1) Observation, 2) Tests, 3) Interviews, 4) Questionnaires, 5) Documentation. The
data analysis technique was nonparametric statistical analysis because of purposive sampling. Data analysis was performed by
using descriptive statistical analysis of percentages, frequency distribution tables and testing the hypothesis by using the Mann
Whitney test with SPSS-PC 20.0 for windows.

3. RESULTS AND DISCUSSION
1.1. Students’ capability in assembling electricity (close-ended).

Table 2. Description of students' capabilities in assembling automotive electrical system with a job sheet guide
through the electrical block panel learning media (close-ended).

Number
Category Score of Percentage
Students
Very capable of assembling an electrical system 90 - 100 7 28%
Capable of assembling an electrical system 75 -89 15 60%
Incapable of assembling an electrical system <75 3 12%
Total of students 25 100%

1.2. Students' capability in solving automotive electrical problems (open-ended scenario).

Table 3. Description of students' capabilities in solving automotive electrical system problems with problem-based
scenarios (open-ended scenario)

Number
Category Score of Percentage
Students
Very capable of solving problems 90 - 100 3 12%
Capable of solving problems 75-89 15 60%
Incapable of solving problems <75 7 28%
Total of Students 25 100%

Asian Online Journals (www.ajouronline.com) 48



http://www.ajouronline.com/

Asian Journal of Applied Sciences (ISSN: 2321 — 0893)
Volume 10 — Issue 1, February 2022

1.3. The effect of the open-ended teaching method with a scenario based on the student’s ability to solve automotive
electrical problems.

Table 4. Mann-Whitney Test: the effect of the open-ended method with a scenario

Mann-Whitney Test
Ranks
Rank N Mean Rank | Sum of Ranks
Automotive Electrical | Rank of Close Ended 25 29.28 732.00
Capabilities Rank of Open Ended 25 21.72 543.00
Total 50

Table 5. Test Statistics

Indicator Automotive Electrical Capabilities
Mann-Whitney U 218.000
Wilcoxon W 543.000
Z 1.868
Asymp. Sig. (2-tailed) .002
a. Grouping Variable: Ranks
b. Not corrected for ties

The conclusion is that the open-ended method has a significant effect with a scenario because of the significance value (2-
tailed) or asymp. sig. (2-tailed) the automotive electrical capacity of 0.002 is smaller than the significant level (o), which is
0.050.

Table 6. Conclusions for hypothesis testing.
Research hypothesis
It is suspected that there is a significant effect on students' ability to solve electrical problems
using the open-ended method
Research result
Level of asymp. sig. (2-tailed)
0,002
0,002 < 0,050
Research criteria
Level of asymp. sig. (2-tailed) < 0,05
Interpretation
Hypothesis is accepted
Conclusion

There is a significant effect on students’ abilities in solving electrical problems using the open-
ended method
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Table 7. Description of the effect of student abilities with a scenario of closed-ended and open-ended teaching

methods.
Capabilities in Capabilities in solving
assembling electricity problem of electricity
Category Score
Number
Number of
of Percentage Percentage
Students
Students
Very Capable 90 - 100 7 28% 3 12%
Capable 75 -89 15 60% 15 60%
Incapable <75 3 12% 7 28%
Total of students 25 100% 25 100%

Table 8. The percentage table for the effect of students' abilities with the closed-ended and open-ended teaching

methods is a scenario.

. The number
Approach to teaching The number | Percentage of Percentage
methods of capable | of students’ Incapable of students’
students capabilit incapabilit
P y students P y
close-ended 22 students 88% 3 students 12%
open-ended with a scenario 18 students 72% 7 students 28%

The closed-ended teaching method has a lower level of difficulty than the scenario of open-ended teaching because the
closed-ended method: 1) has been designed in a structured manner, 2) involves problem-solving steps, 3) students are fully
guided, 4) the method is designed to lead, 5) the instructor is actively involved, 6) more directed learning, 7) the tendency of
students to use a single solution method, 8) more involving the role of the instructor, 9) presented sequentially, and 10) make
it easy for students.

The incapability of students to assemble an automotive electrical system (close-ended) is due to 1) there is a tendency for
students to memorize a series, 2) there is a tendency for students to depend on job sheets as a guide, and 3) there is a tendency
for students to always be accompanied by an instructor.

The open-ended method with a scenario affects the student's ability to solve electrical problems. It just has a higher level
of difficulty than the closed-ended teaching method because it is closer to solving the problem of damage to the automotive
electrical system damage to the actual vehicle.

The effectiveness of using the open-ended method in the experimental class is higher than in the control class using the
close-ended method. This finding is in line with the results of [5], which concluded that the open-ended method provides
benefits, including encouraging students to have an independent perspective; encourage students to think harder; encourage
students to develop their own experiments; makes learning more challenging; and make learning more active. This is also in
line with [1] study, which concluded that the open-ended method should focus on students who tend to be less self-exploring.
If students do not explore themselves a lot, their ability to solve problems will be lower. Contrarily, if the students explore
more, the ability of students to solve problems will be higher. Thus the open-ended method has advantages over the closed-
ended method in terms of achieving learning outcomes of the Light Vehicle Engineering expertise package. Thus, it is said that
the open-ended method is effective in terms of achieving the learning outcomes of the Light Vehicle Engineering expertise
package.

Another finding of this study is that in general active students follow the steps of learning in accordance with the open-
ended method syntax. In addition, there was an increase in discussion activities both individually and in groups, collection of
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assignments, and the use of various learning resources. So that the application of the open-ended method can increase the
activeness of students in learning the Light Vehicle Engineering expertise package, this is in line with the results of the study
by [2], who concluded that OEL learning provides challenging learning opportunities; help automate and accelerate progress
in learning; generate and solve its own challenges; allows solutions to switch objectives due to optimal challenges; shows
creative potential; help explain its full potential; measure how big a new challenge is meaningful; enable the system to
potentially create and solve endless compelling challenges; efficient for determining when to switch objectives from one
problem to another; help better open problem search; allows a more definitive demonstration; more flexible to match
environmental challenges; denotes open innovation that is suspended; and produces a variety of behaviours that solve
environmental challenges, many of which cannot be solved by any other means.

According to a constructivist view, the students will achieve learning goals if they actively build their knowledge in
learning. Therefore effectiveness is also influenced by the activities of students in learning. This is in line with the opinion of
[3], which states that students learn material better, and can remember the concept of material longer. It was found that the
students were accustomed to the assignments, answers and criteria that had been set. Their learning strategy tends to find the
right answer. When the open-ended method problem is given to students in the vocational field, they carry out more in-depth
information searches, more focused learning, but the tendency of students to emphasize more on single solution methods
involves the role of the instructor in providing guidance with clear procedures and must be presented sequentially and make it
easy for students to achieve competence.

The open-ended learning method utilizes problems. It is in line with [6] that the open-ended learning method utilizes
problems that are formulated in such a way so as to provide opportunities for various kinds of answers with various strategies
or their respective ways.

The open-ended learning method develops creatively. It is in line with [6] that the open-ended learning method helps
develop creative activities and students' mindset through simultaneous problem-solving. Learning with an open-ended approach
can train and foster originality of ideas, creativity, reason, cognitive, critical, openness and socialization.

The open-ended learning method helps independence, and this is in line with [7] that the open-ended approach allows
humans and robots to acquire a growing list of skills independently. Thus, they can enable them to produce appropriate actions
to achieve the desired effect in the environment. The open-ended approach encourages endless learning; enabling a
contingency-based open-ended approach to occur; encourage the learning of motor skills that are used to achieve goals and
internal representations of the results of actions.

The open-ended method with a scenario has several characteristics and advantages, namely: 1) emphasizes real problems,
2) emphasizes independence, 3) emphasizes the process of finding solutions, 4) emphasizes more on student exploration, 5) is
more challenging and more meaningful, 6) the learning process is open so that students are more enthusiastic, 7) the learning
concept is more effective because it is very contextual, encourages active student involvement in finding relationships between
problems, 8) has the potential to develop student understanding, 9) encourages student involvement in practice, 10) encourages
student involvement in designing discovery (discovery), 11) arouse curiosity, 12) practice problem-solving skills, and 13) into
a meaningful experience and understanding.

The open-ended approach provides an opportunity for students to be able to solve a problem. This is in line with [4] research
that the open-ended approach provides some advantages. It gives students opportunities to solve a problem, can control the
level of students' capability to solve a problem, provides opportunities for the emergence of new problems, provides a challenge
for students to be able to solve a problem. Thus, it can improve students' ability to solve a problem and help teachers design
curriculum materials that can improve students' ability to solve a problem.

The open-ended approach can identify students' cognitive skills. This is in line with [8] research that the open-ended
approach has several benefits. The benefits are including identifying students ‘cognitive skills, using students' metacognitive
strategies during learning and student problem-solving activities in an open learning environment. It can also interpret student
learning behaviour further by mapping it to metacognitive strategies and developing and applying behaviour effectively.

The open-ended approach meets the real conditions in the field. This is in line with [9]'s research that the open-ended
approach is closer to the real conditions in the field. The open-ended approach is very capable of measuring the level of students'
knowledge in solving a problem. The open-ended approach is also precise, very easy to use and accurate and has a high degree
of precision in measuring the level of students' ability to solve a problem.
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4. CONCLUSIONS AND SUGGESTIONS

Based on the results of research and discussion, it can be concluded that the capability of students to assemble an electrical
system (close-ended) has a lower level of difficulty than the open-ended teaching method with a scenario. The students’ ability
to solve electrical system problems (open-ended with scenario) has a higher difficulty level. From the close-ended teaching
method and the open-ended method with a scenario, there is an effect of students' capability to solve electrical problems. It
only has a higher level of difficulty than the closed-ended teaching method because it is closer to solving the problem of damage
to the automotive electrical system damage to the actual vehicle.

Suggestions for further research are that the teacher or instructor should use a real learning environment. The teacher or
instructor should apply the open-ended teaching method with a scenario, still, first with the closed-ended teaching method. The
teacher or instructor should make theoretical implications of the results of this study and for researchers. It is better to conduct
further research on the effectiveness of the open-ended teaching method approach.
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