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INTRODUCTION

Science is the key of Science and Technology development, so it has become a very
important aspect in various aspects of human life. The 21st century challenges, require
individuals to have high-quality resilience and ability in analyzing, evaluating, and looking
for alternative solutions. The low quality of thinking of students is the result of science
education that is not concerned with the students' socio-cultural environment. Most students
are not able to apply scientific concepts in real life, and teaching does not focus on the
principle that science includes understanding concepts, and connecting them with everyday
life.

Learning with the PBL model is based on the principle that problems can be used as a
starting point for acquiring new knowledge. The PBL model can change students from
receiving passive information to be active (student centered). Problem-based learning is an
approach in learning that helps students to find problems from a real event, gather
information through a self-determined strategy to take one problem-solving decision which
will then be presented in their performances (Afcariono, 2008). Hadi et al. (2010) states that
PBL has a positive influence on critical thinking skills and understanding of biology concepts
of public high school students in Malang.

Based on observations at SMA N 1 Dempet, students tend to be passive when the
learning process, the ability of students in deepening material is lacking because most students
learn how to memorize, this can be seen from the average daily test scores where most
students have not reached the criteria value minimal completeness (KKM). Learning that is
done has not provided an experience where students can apply material in daily life which
causes students to find it difficult to develop critical thinking skills, for that requires a learning
model that can improve students' critical thinking skills, namely problem based learning
(PBL).

Problem Based Learning is a set of teaching models that use problems as a focus for
developing problem-solving skills, material, and self-regulation. PBL is a learning approach
that uses real-world problems as a context for students to learn about critical thinking and
problem solving skills, and to acquire essential knowledge and concepts from subject matter.
Learning that does not involve students actively can hamper students' critical thinking skills
and problem solving skills so students need learning that presents phenomena that occur
around students and provides real problems that challenge students to solve them, namely
models problem based learning. The model of problem based learning is characterized by the
use of contextual problems, with PBL students are trained to develop their own knowledge,
develop problem solving skills and increase self-confidence, by giving problems students can
better understand the concept so that it is not just memorizing concepts (Husnidar, 2014).
According to Arends (2001) the syntax of the model problem based learning is: 1) orienting
students to the problem, 2) organizing students to learn, 3) guiding individual or group
investigations, 4) developing and presenting the work and 5) analyzing and evaluating
problem solving processes . Fishbone Diagram is an analytical tool that provides a systematic
view of the causes and consequences that arise, contributes to an effect, thus facilitating the
way to overcome it or describing the relationship between the results provided with all factors
that influence the results (Bigbee et al, 2010). Named fishbone diagrams because the shape of
this diagram is like a fish bone with problems as its head and causes that exist as thorns.

In addition to the right learning model suitable media is also very important. Problem
based learning is one of the innovative learning models that can be used to improve student
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learning outcomes. The teaching materials used in schools besides not integrating character
education, most have not had interactivity (Sholekah et al, 2014). Reproductive system
material in the 2013 curriculum syllabus requires students to understand the physiological
processes in the body that are related to the relationship between structure, function, and
processes that include the reproductive organs. Reproductive system material learns about the
processes that occur in the human body and cannot be seen directly, so as to facilitate
students in understanding the concept, a learning system is needed that involves students
directly to find out how the phenomena that occur in the surrounding community.

Semarang State University as a conservation-minded university that has a vision of becoming
a conservation-oriented and internationally reputable university. The character values of
conservation include inspirational, humanitarian, caring, innovative, creative, sporty, honest
and fair values. Conservation is meant to maintain and implement conservation values in life,
through the application of models problem-based fishbone to reproductive system material,
one of the conservation values that must be instilled in students is the caring value shown by
the health care attitude they have. The purpose of this study was to analyze the model
problem-based fishbone on reproductive system material in high school influencing student
learning outcomes and reproductive health care attitudes in students.

METHODS

This study was a quasi-experimental with pretest-posttest control group design, where
both classes were given different treatments, and each was given a pre-test before treatment and
post-test after treatment. The population in this study were all students of class XI MIPA SMA
N 1 attached. The sample in this study was class XI MIPA 2 and XI MIPA 6 students as the
experimental class, and the control class was taken by purposive sampling technique. The
independent variable in this study is the model problem based-fishbone on reproductive system
material while the dependent variables are student learning outcomes and student health care
attitudes. There are two types of data in this study, namely the primary data in both classes and
supporting data for the experimental class. The main data in the form of student learning
outcomes seen from the analysis of the score of the pre-test, post-test, and discussion sheet, as
well as data on the attitudes of health care students in the experimental class. Supporting data
involve student responses to learning models problems based-fishbone are applied.

RESULTS AND DISCUSSION
Student Learning Outcomes

Learning outcomes are seen through evaluation activities that aim to obtain evidence
data that show the level of students’ ability to achieve learning goals. Students’ learning
outcomes data collected from the average scores of posttest and discussion sheet. The
percentage of students that reach minimum completeness criteria can be seen in Tables 1 & 2.

Table 1. Results of student learning after the application of the model problem based-fishbone on
the reproductive system concept in SMA N 1 Dempet

Aspects XI MIPA 2
Number of students 42
Highest score 97
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Lowest score 50
Average the score 74
Students completed 38
Students did not complete 4
Completeness in each class (%) 90,48%

Table 2. Results of student learning after the application of the model problem based learning on
the reproductive system concept in SMA N 1 Dempet

Aspects XIMIPA 6
Number of students 44
Highest score 83
Lowest score 50
Average the score 69
Students completed 35
Students did not complete 9
Completeness in each class (%) 79,54%

Percentage of both classes for completeness of learning outcomes after the application
of the problem based-fishbone and model problem based learning in reproductive system material in
high school is that students have the completeness that has met minimum completeness in
school, defined > 70. This means that the application of models problem-based fishbone in
reproductive system material in high school is effectively applied because it reaches indicator
75% of students who get the score of > 70. The high achievement of students' final grades can
be triggered by several factors, among others because of the learning atmosphere that allows
students to be free in their opinions, thereby increasing student motivation and participation in
learning.

The results of this study are by the opinion of Fariroh & Anggraito, (2015),
improvement in learning outcomes is a result of students discussing problem-solving using PBL
learning which is reflected in discussion sheet so students can construct their knowledge and
learning experienced by students will be more meaningful. The statement is supported by
Kinaseh et al., (2015) which states that the meaningfulness of the material learned by students
using the PBL model has a better effect on student learning outcomes. This is in line with the
research conducted by Lisdiana er al., (2017) which states that the higher the student's
knowledge, the higher the learning outcomes obtained. Based on research by Kurniatuhnnisa et
al., (2016) with PBL model learning students are trained to uncover problems, formulate
solutions, determine actions, use arguments to improve students' critical thinking skills.

Students can be motivated to learn concepts and ideas through the use of problems in
PBL. Highly motivated students will be more interested in exploring knowledge and want to
know something new to solve problems related to the real world (Wulandari & Surjono, 2013).
This is supported by research by Fatonah er al. (2017) which states that increasing interest and
motivation of students to learn makes students better understand the material taught by the
teacher. Yew et al. (2010) stated that the problems presented in PBL have a variety of
alternative problem solving so that they can help students to optimize their problem-solving
abilities, in line with the opinion of Baden (2016) which states that problems usually start from
everyday problems and are adjusted based on educational goals and criteria.

By the discussion, the concept would be easily delivered by students, if they
experience difficulties students can ask friends for discussion. Students’ involvement in
problem-solving can increase activities while developing students' critical thinking skills in their
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groups so that in the learning activities the teacher only acts as a facilitator when students
experience difficulties. Students assume that they enjoy learning more, because it is not as
usual that merely listening to the teacher, students also look cheerful, interested, and motivated
in this learning activity, so students are more attentive and enthusiastic in learning. This is
because in previous learning the teacher has not provided many variations in learning media
(Erlianti et al., 2017).

The use of media can be used as a tool in the activities of the teaching and learning
process, with the help of the media being able to enhance student learning activities in a
considerable period, which means that the media produce good learning processes and results
rather than without media assistance. The media used to facilitate learning is by video because
the video is an audio-visual media that displays images and sounds that make students more
interested in learning so they can support the success of learning goals. The need for videos to
be applied in SMA N 1 Dempet is attached because videos are rarely used in learning. If the
teacher only explains the material, most students feel bored; students need video media to be
more motivated to learn, which makes it easier for students to understand the content. This can
be seen in Table 3 improvement in student learning outcomes after the application of the
problem-based fishbone model to the material of the reproductive system.

Table 3. Improved student learning outcomes (N-gain) after the learning process.

Class Average pretest score  Average posttest score N-gain Criteria
XIMIPA 2 64,2 74,3 0,28 Low
XIMIPA 6 57,3 68,5 0,26 Low

Analysis of improvement in student learning outcomes (N- gain) shows that students
of class XI MIPA 2 and XI MIPA 6 are included in the low N-gain category, but both classes
have very little difference in results. The research conducted by Hamidah et al. (2017) shows
that the results of the calculation of N-gain values indicate the level of understanding after
learning. This is because the teaching materials used come from the real environment, so
students are more interested in reading and student learning outcomes increase. The results
showed that basically, the SMA N 1 Dempet students had the potential to think critically in
solving a problem, this potential is very unfortunate if it cannot be appropriately developed.
Through the application of models problem, based-fishbone students can develop critical
thinking skills and problem-solving abilities.

The learning design developed has shown the positive attitude of students that
appears and can be observed when learning activities done. The data from the analysis shows
that during learning, almost all students paid attention to the teacher's explanation well and
demonstrate an attitude of responsibility and can work well together. Classical student
mastery learning is calculated based on the final score obtained by students which can be
known from the results of classical completeness of the two classes which show good results,
where there is a difference between class XI MIPA 2 and class XI MIPA 6.

This shows that using model Problem Based-Fishbone applied, most students have been
able to achieve the competencies specified in Basic Competence (KD), so the model of
learning Problem Based-Fishbone on reproductive system material has a positive influence on
student learning outcomes and can be used to apply to material learning next. The high level
of classical completeness of the two classes studied was inseparable from the design of the
applied learning. Learning design developed can optimize student learning activities.
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In addition to the cognitive learning outcomes studied, the attitude of student
activities in learning activities is also considered. The observation results of student activities
in the two classes studied showed that all students both in the control class and the
experimental class had attitudes in good categories during the learning process. This can be
known through several measured aspects, namely discipline, cooperation, active, answering
and deliberation during the discussion. Based on these results it can be shown that the
application of the learning model Problem Based-Fishbone on reproductive system material at
SMA N 1 Dempet has reached a predetermined indicator. This indicates that the design of
learning that is applied can make students better in learning activities from several aspects that
have not existed before that have a positive impact on students' learning motivation so that
their learning outcomes are better.

Health Care Attitude

The score of a caring character is a concern that is not only self-oriented but in a
system. Based on the Regulation of the Chancellor of the State University of Semarang,
Unnes residents are obliged to actively participate in applying conservation values in their
daily lives. Health care attitude is one of the applications of conservation character values that
must be instilled in students. The growing attitude of caring for student’s health can be
indicated based on the answers to the student's questionnaire responses about. Data on self-
care attitude in maintaining students 'reproductive health can be seen in Figure 1.

Health Care Attitude
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Figure 1. Distribution diagram of students' health care attitude during learning models problem
based- fishbone on reproductive system material

Based on Figure 1, it can be seen that the assessment score of students' reproductive
health care attitude after the application of the model problem based-fishbone to reproductive
system material in high schools is in quite good criteria. This shows that the implementation
of the model problem based-fishbone to reproductive system material in high school is influential
in improving students’ health care attitudes. Reproductive health education in schools is an
effort to improve the health of students. For students to avoid reproductive health problems,
students should be given an understanding and various skills, including problem-solving skills
in the field of reproductive health.
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CONCLUSION

Model problem based-fishbone learning on reproductive system material applied to
high school students influences student learning outcomes. And the model problem based-
fishbone influences students health care attitudes where they have an awareness to maintain
their reproductive health.
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