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Abstract: The rising of an environmental issue and the lack of the handling of garbage
organizing give support to us to do the research by involving garbages as the main
material in making simple visual aids of physics. Based on that condition, we try to make
new innovations in stimulating the creativity developing of natural science education
department students of UNHASY having done the lecturing of basic physics collaborated
with environmental science. The purpose of the research is to be able to give insight
through education program of 5R (Reduce, Reuse, Recycle, Replace, Respect) to
students of natural science department of University of Hasyim Asy’ari and apply that
knowledge in changing garbage to be simple visual aids of physics. The method used in
this research is qualitative descriptive, whose data can be divided into 3 kinds:
observation results (detail description of what has happened in the field), interview
results ( direct citation from people’s statements in interview session) dan written
material. The results of the data are, then analyzed by using observation sheets of
creative thinking ability. The main research subjects are 29 students. Meanwhile, the
research result is in the form of the average score of students’ creativity ability reaching
72.5% with high category.
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1. Introduction

Physics learning aims to make students able to comprehend and acquire real concepts that can be
applied in everyday life (Suriawati & Mundilarto, 2019). Teachers must also use teaching methods and
learning media to create conditions for learning activities that give students the freedom to think, assume,
and acquire concepts (Nggadas & Ariswan, 2019).

The existence of waste as a trigger for environmental issues has yet to have economic value. Waste
from the results of human and natural activities still needs to be followed up through the process of
collecting, transporting, destroying or managing waste in such a way which do not harm human being and
its environment.

The lack of a sorting process in controlling waste in the university environment encourages and
motivates researchers to conduct a study involving waste as a primary source in the preparation of simple
instructional aids for Physics lessons. In previous studies, waste treatment was carried out using the PjBL
approach. The results of the research show that the learning process outside the classroom-based project
that has been developed was able to foster student creativity in developing projects to reduce waste in the
school environment (Astuti, 2015). The use of science learning models with simple instructional aids for
practicum activities has a significant influence on the understanding and creativity of Madrasah Tsanawiyah
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students (Budiman, Inggriani, Prasetyo, Fauziah, & Septiana, 2016). Besides the design of teaching aids can
also have an impact on students. Physics learning can be more applicable for students by designing an
instructional aid (Amin & Sustini, 2015). Based on some of the descriptions above, we try to make new
innovations by utilizing waste as an instructional aid that is able to stimulate creativity and hone the skills of
students of Science Education study programs who have received basic Physics courses and collaborated
with environmental science courses.

Developing creativity is done by making products in the form of instructional visual aids for Physics
lessons that can be used at the junior high school level by utilizing waste such as used bottles, ice cream
sticks, leftover pieces of wood and so on. This instructional visual aid is specifically designed to channel
concepts from researchers to students as recipients of concepts and can stimulate thinking, views, raising
awareness, and interest in teaching and learning activities which subsequently stimulates learning
outcomes. Instructional visual aids must be unique, easy to understand, meaningful, valuable, economical,
accessible, and practical in accordance with the criteria of creative products on each indicator of product
evaluation (Afriyanto, 2015). Therefore, the assessment of the process and the product of waste
management were assessed and evaluated using an observation sheet, according to the students' abilities
in each component of the product assessment.

Producing instructional visual aids from waste is one of the suitable strategies in utilizing waste into a
valuable object. Therefore, it can reduce environmental pollution and the garbage buildup around the
environment of Hasyim Asy'ari University (UNHASY). After the implementation of this research, it is
recommended that students of science education study programs can develop creativity and skills in
utilizing waste into simple physical teaching aids.

The problems which require to be answered in this research are: how the implementation of 5R
education programs among Science Education students in UNHASY and how the creativity of students in
the process of making simple instructional visual aids for Physics lessons at UNHASY. This study aims to
provide knowledge about the 5R education program (Reduce, Reuse, Recycle, Replace, Respect) to the
students of Science Education Hasyim Asy'ari University and to apply the knowledge in utilizing waste into
simple instructional visual aids for Physics lesson.

2. Method

This study employed a qualitative description method to interpret the phenomena of behavior and
utterances performed by the research subjects. The qualitative data taken in this study were detailed
descriptions, case documentation, and direct quotes. This study involved 29 students in the 6th semester of
the Sciences Education study program.

The basis for choosing this type of research was not to test a hypothesis, but rather to acquire a
depiction of the implementation of the 5R waste education program that is applied to foster creativity in
making simple instructional visual aid that comes from waste. The basis for consideration in this
observation emphasized more on the involvement of researchers because it has the opportunity to transfer
knowledge and skills through the courses being taught.

The method of activities carried out as follows: interactive lectures and discussions about the 5R
waste education program, then the practice of making physical teaching aids using waste. Data analysis was
obtained based on the assessment of students' creativity in turning waste and garbage into simple physics
teaching aids, which occurred in two stages, namely the planning stage and the product results stage. The
research diagram is presented in Figure 1.

According to (Prasetiyo & Mubarokah, 2014) to measure the level of creativity of students, they must
use a predetermined assessment reference. In this study, the assessment was carried out using a rubric
observation sheet. Creativity is expressed as the ability to describe five aspects: (1) understanding
information problems (fluency), (2) solving problems with various types of methods (detailing), (3) being
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able to provide an explanation of the various methods of solving them and working effectively with various
groups ( flexibility), (4) look carefully at the answers with various methods of resolution, then compose new
methods that are different (originality) and (5) ability to evaluate (evaluation) (Marwiyah, Kamid, & Risnita,
2015). The scoring obtained by students in each stage is added up and converted into a percentage of the
value of creativity. The calculation results are then grouped based on the classification of student abilities

in Table 1
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Figure 1. Research Diagram

Table 1. Creative Thinking Classification

Percentage Classification
81%-100% Very High
61%-80% High
41%-60% Moderate
21%-40% Low
0%-20% Very Low

Source: (Sultoni & Agoestanto, 2013)
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The achievement of performance indicators in this study is to increase student creativity in
processing waste. The minimum standard of achievement for the assessment of creativity in this study is
70% of students received final grades in the high category (lkromi, 2018)

3. Results and Discussion
3.1. Result
3.1.1. The implementation of the 5R education program among students of Science Education UNHASY

The activities of the 5R education program in this research are carried out through environmental
science courses that are applied to students who have taken basic physics. Researchers provide material
related to waste management using the 5R method (Reduce, Reuse, Recycle, Replace, Respect) to students.
Some of the material presented explains the definition, types of waste along with real examples in daily life
and how to distribute the waste according to the 5R method. Then students are divided into 4
heterogeneous groups and given the theme of the problem of how to make physics teaching aids made
from rubbish that can be obtained from the environment around the campus. Students are given the
freedom to design their own physics teaching aids according to their individual ideas of creativity. The
manufacturing process up to the results runs for 4 weeks after giving the material. During the activity
process, students are still given guidance and direction so that the teaching aids that are made remain
guided by predetermined criteria. These criteria are based on whether or not the teaching aids are used in
learning physics in class. Based on the eligibility category, teaching aids must meet several factors:
according to the concepts and curriculum of Physics learning, the shape and appearance of the teaching
aids must be interesting and in accordance with the needs of students, have a relatively easy level of
readability, and can be used or operated easily (Kurniawati & Atmojo, 2017). Basically, a good instructional
aid is an instructional aid that is able to help students strengthen their understanding of learning, be able to
attract students' attention, be able to create student imagination with regard to learning material.

3.1.2. The creativity of Science Education students of UNHASY in making simple instructional aid for
Physics lesson after 5R education program implementation

To support the implementation of a pleasant learning process, adequate teaching aids need to be
provided (Hartati, 2010). Instructional aid conceives the understanding that everything that remains
abstract is then concreted using a tool or instrument, therefore, it can be comprehended by simple logical
process and can be seen and perceived. The existence of instructional visual aids (media) in Physics lessons
is very important to support the acquisition of concepts in the learning process (Sutarman, 2014). The
instructional aids in this study were used as a media to demonstrate the lesson contents. Instructional aids
can be created in accordance with the concepts taught with affordable costs from simple materials that are
easily obtained even from used materials (Amalia, 2018). Therefore, waste or garbage could have an added
value if it is properly utilized. The implementation of project-based learning can develop students' skills in
producing instructional aids for Science lessons by utilizing waste and garbage (Widiyatmoko & Pamelasari,
2012).

The following discussion is the description of intructional aids products:
3.1.1.1. Hydraulic Arm

It was made of pieces of wood, injection pipette, and popsicle sticks. The hydraulic arm utilizes fluid
(liquid) to carry out a movement. The basic principle is when a liquid in a closed space is under pressure,
then that pressure will propagate and proceed in all directions equally (evenly, not increasing or decreasing
its strength). The statement is better known by the application of Pascal law in hydraulic systems. Simple
hydraulic arm instructional aids can be seen in Figure 2.
3.1.1.2. See Saw

89



Momentum: Physics Education Journal, 3 (2), 2019, 86-94

It was made of a popsicle stick, magnetic bar, and piece of wood. Seesaw employs the principle of
equilibrium and first class levers with the fulcrum position that lies between the load and the power.
Equilibrium at the seesaw is a condition where the load is balanced by power and the fulcrum is the main
key in forming equilibrium. If the burden is heavier than the power, the seesaw will tilt towards the load.
Static equilibrium in this visual aid occurs if the force acting on the object is equal to (0) and the amount of
torque against any point on the object is equal to zero. Stiff body balance requirements If the forces acting
on the xy plane. Simple seesaw instructional aid can be seen in Figure 3.

Figure 2. Simple Hydraulic Arm Instructional Aid

Figure 3. Seesaw Instructional Aid

3.1.1.3. Simple Pendulum

It was made of pieces of wood, strings, and marbles. Simple pendulum applies the concept of simple
harmonious motion. Simple harmonious motion is often referred to as oscillation or vibration. The concept
of a simple pendulum is the alternating motion of objects through the equilibrium point at fixed time
intervals, with the number of vibrations produced in each second always constant. Simple pendulum
instructional aid can be seen in Figure 4.
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Figure 4. Simple Pendulum

3.1.1.4. Simple Baloon Rocket

It was made of foam, fishing line, straw, and baloon. This simple baloon rocket works if installed
balloons and straws will take off on the fishing line until the air in the balloon is completely depleted when
the balloon is released, the air will be compressed and go into space so that the balloon will advance like a
rocket. The working principle of the rocket is in accordance with Newton Il Law theory "For each force of
action, will produce the same reaction force but the opposite direction". It is commonly referred to as
"Action = reaction" style. Simple rocket instructional aid can be seen in Figure 5.

Figure 5. Simple Rocket Instructional Aid

Data about student creativity was obtained from a direct assessment using observation sheets
conducted by the research team. The data were then added up and converted into a percentage of
students' creative scores during the instructional aids process. The average achievement score obtained by
students is 72.5%. The results of this achievement indicate that there is a need to instill awareness to
protect the environment for students, especially in managing waste and garbage from different
perspectives and stimulating it from the beginning. In learning, lecturers, for example, can give examples of
how the use of instructional media (instructional aids) is made from rubbish or waste. Thus, students will
be more aware of wastes that are detrimental to their current environment (Kurniawati & Atmojo, 2017).
However, at present, garbage and waste are still a problem for living things and the environment if they
cannot be properly controlled, managed, and reprocessed. Therefore, in addition to reducing the volume of
trash and waste that damages the environment, the creation of instructional aids made from waste also
increases student creativity.

Creativity is the uniqueness of the students which is indicated by the ability to create new things and
develop something that already exists after seeing new relationships with existing elements and interacting
with the environment to face problems and find solutions through various opinions (Maftukhah, Nur;
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Chryst, 2016). In addition, creativity is the root of innovative thinking that leads to new and useful solutions
or products (DeHaan, 2011). The role of researchers in this opportunity is to provide stimulation, direction
and bring out creativity to students, one of them by making instructional aids.

Instructional aids are used to practice process skills such as observing, asking questions, formulating
problems and hypotheses, interpreting data, drawing conclusions and communicating in the form of
practicum and learning. Instructional aids must also be used to add to the classroom experience and to
provide physical depiction that helps students build mental models (Astrachan, 1998). Learning using
instructional aids means optimizing the function of all five senses of students to increase the effectiveness
and creativity of students in learning by listening, seeing, touching and using their thoughts logically and
realistically (Budiman et al.,, 2016). In the process of making instructional aids, the researchers used
observation sheets to assess student creativity by considering five aspects, namely: authenticity, fluency,
flexibility, detailing and assessing (Fitriarosah, 2016). Each component was divided into several indicators
that will be observed and assessed by researchers when the process of making instructional aids took place.
Scoring awere done individually which were then counted and converted into percentage values. The
individual scores were added simultaneously to obtain the grade average.

The obtained achivement score of 72.5% has indicated that the creativity of Science Education study
program students at UNHASY categorized as high. These results indicate that there is an increase in the
assessment of creative thinking on indicators of authenticity, in which students have a unique way of
thinking and produce unique products. Then, on a detailing indicator, students have the ability to describe
and generalize ideas into the production of teaching aids. Creative thinking is defined as a mental activity
that is used by someone to build new ideas and opinions. Also, in creative thinking, someone will go
through the stages of synthesizing ideas (Siswono, 2011), planning ideas and implementing these ideas to
produce brand-new products; it is what we call creativity. Creative thinking is a habit that is trained by
paying attention to intuition, animating the imagination, revealing new possibilities, opening up amazing
perspectives and arousing unexpected ideas. It is important to develop student creativity as a factor to
increase intellectual potential and thus there is a correlation between the level of creativity and
emotionality (intelligence intelligence quotient) (Mynbayeva, Vishnevskay, & Sadvakassova, 2016). Creative
thinking tries to create something new, trying to assess or validate something that exists by implementing
accepted principles (Baker, Rudd, & Pomeroy, 2001), but getting used to fostering ideas or opinions which
needs to be continually developed and trained in order to create innovative works which is more varied in
the near future.

4. Conclusion

According to the results of this research, it can be concluded that the implementation of 5R (Reduce,
Reuse, Recycle, Replace, Respect) waste education programs could be followed by students enthusiastically.
In addition, students were able to implement and apply the acquired knowledge based on the
predetermined theme. The results also confirm that student's creativity is good in producing instructional
aid for Physics lessons by utilizing waste and garbage around UNHASY. The score obtained was 72.5%. This
number indicates that the creativity of Science Education study program students is high. To sum up, it is
reccommended to conduct a follow-up activity in producing varied instructional aids based on another
lesson content to enrich student experience and knowledge references.
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