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This research aims to identify the effectiveness of STEM-based Science
Student Worksheet in improving multiple representation abilities of
junior high school students. This research is expected to be the basis to
find out more about the success rate of students through the use of
STEM-based Science Student Worksheet. This research was conducted
at SMPN 1 Rowokangkung, Lumajang Regency, precisely on 10, 12,
14 and 16 March 2018 in class VIIIC which amounted to 23 students,
in Even Semester of Lesson Year 2017/2018. The design of this study

is a pre-experimental one-pretest-posttest design. The result of the
research shows that based on the average value of each cycle, there is
improvement found in student multiple representation capabilities after
using STEM-based Science Student Worksheet. It is characterized by
the average of the post-test score that is better than the average of pre-
test score. The increasing multiple representation abilities can also be
seen from the N-gain value in each cycle which belongs to the high
category with the value of N-gain of the 1% cycle is 0.702, the 2™ cycle
is 0.747, the 3" cycle is 0.700, and the 4™ cycle is 0.707. Based on the
research, it can be concluded that STEM-based Science Student
Worksheet is effective to improve multiple representation abilities of
junior high school students.
Copy Right, 1JAR, 2018,. All rights reserved.

Introduction:-

Science learning in Junior High School (SMP) was developed as an integrative science subject, not as pure science
education. Both integrative science and pure science education belong to application-oriented education, the
development of thinking ability, learning ability, curiosity, and the development of caring and responsible attitudes
toward the natural and social environment (Prasetyowati, 2014). In science learning, learners are required to engage
both physically and mentally. In science learning, providing the learners with direct experiences is essentials in
developing the competence of learners that learners can explore their knowledge and can understand their
surrounding environment. The material presented contains many concepts that are closely related to everyday life,
thus linking the concept with everyday life makes learning more meaningful so that learners can apply it in everyday
life.

The result of observations and interviews with the Science Teachers concerning the materials used indicating that 9
out of 10 Science Teachers at SMPN Rowokangkung, Lumajang Regency, have not made their teaching materials
and still use Electronic School Book (BSE). Also, in a science lesson, they still use learning aids in the form of
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Student Worksheet (LKS) which is not made by the teacher in charge but comes from the publisher. The existing
worksheet only contains the material and the exercise, generally, in the form of essays or descriptions which learners
find it difficult to do. Therefore, it is necessary to improve the Student Worksheet, from which only contains the
exercise converted into the one that embeds the concept in a more meaningful way so that learners can understand
directly the problems that exist in everyday life.

Learning materials at school should be integrated with everyday life. To meet these demands, it is necessary to
create teaching materials that able to present the subject matter that relevant to the everyday life. One of them is by
creating a creative and innovative Student Worksheet. A creative and innovative Student worksheet is expected to
attract the interest and motivation of learners to deepen the existing concepts in science learning as well as
understand directly the problems that exist in the environment. The Student Worksheet will present the concepts of
science, technology, engineering and mathematics that are integrated and directly related to everyday life. This
objective can be achieved by preparing STEM-based Student Worksheet. By this STEM-based Student Worksheet,
learners are expected to be adept at problems solving and critical thinking also innovative. Thus, learners can better
understand the concepts they already obtained.

Science lessons, especially the topic of magnetism and its use in technology products, are difficult if taught only by
utilizing lecture methods. Therefore, this material should be taught directly and applied in everyday life considering
the number of household appliances and electronic devices that use the concept of magnetism. Thus, the use of
STEM-based Student Worksheet can be an alternative in the learning process in the classroom.

Waldrip (in Mahardika, 2012: 47-49) says that multiple representations can be grouped specifically such as the
knowledge about images, tables, models, graphs, and diagrams. In this case, the representation used to understand
the concept of science learning, especially magnetism materials, is the representation of verbal, images, graphics and
mathematics. This verbal representation is essential in learning, namely to know a law related to science learning
that describes or defines the law by words very clearly. With the help of verbal representation then all the theories or
laws that exist in the Student Worksheet will be more explicit. A concept will become clearer when it can be added
with representation in the form of images because the images can help learners to visualize something that is still
abstract. The advantage of using graphical representations in explaining the relationship of concepts is that graphs
can present data more clearly, densely, briefly, and simply, than the delivery of information in writing. The
representation of mathematics is the representation, translation, disclosure, reapplying, symbolism or even modeling
ideas, thought, and mathematical concepts to apply physics formulas in solving physics problems. Because to solve
the problems of physics, a good mastery of mathematics is required. The difficulty of mastering the mathematics
concepts is a common complaint among learners.

Multiple representations can help the learner in learning and develop a concept, help them in solving problems, and
help them in addressing the problems especially related to the application of science lesson materials related to
science and society. This statement is reinforced by the statement of Izsak and Sherin (in Mahardika, 2011) which
state that a multiple representation teaching provides a rich context for learners to understand a concept. Therefore,
research needs to be done to identify the effectiveness of STEM-based Science Student Worksheet in improving
multiple representation abilities of junior high school students.

Metodology:-

This research was conducted at SMPN 1 Rowokangkung on 10th, 12th, 14th and 16th of March 2018 in Even
Semester of Lesson Year of 2017/2018. The subjects of the study were students of class VIII C, which amounted to
23 students. The research design used in this research is pre-experimental design one group pretest-posttest. The
design of this study only used one group of respondents, where the data retrieval was performed in the form of test
scores before the treatment (pre-test) and after the treatment (post-test). The design of this study according to Gall,
Call & Borg in Setyosari (2010) includes three steps, namely the implementation of pre-test to measure the
dependent variable; implementation of treatment; and the implementation of post-test to measure impacts on the
dependent variables. To determine the level of effectiveness of learning, the author, first, looks for N-gain
(Normalized Gain). The tests that researchers use are pre-test and post-test. An improvement of results of multiple
representation tests was analyzed using the N-gain formula (Hake, 1999).
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Result:-

Data from the pre-test and post-test results in cycle 1, cycle 2, cycle 3, and cycle 4 were used as supporting data on
the effectiveness of magnetism topic of STEM-based Science Student Worksheet. The value of pre-test and post-test
in each cycle can be seen in Table 1.

Table 1:-The Average Value of Pre-test and Post-test

No Cycle Average Value
Pre-test Post-test
1. Cycle 1 20.78 76.39
2. Cycle 2 17.17 79.09
3. Cycle 3 17.39 75.22
4, Cycle 4 22.61 77.35

Then, the average values of pre-test and post-test of the students are used to identify the improvement of learning
outcomes through N-gain shown in Table 2.

Table 2:-The Result of N-gain at Each Cycle

No Cycle N-gain Category
1. Cyclel 0.702 High
2. Cycle 2 0.747 High
3. Cycle 3 0.700 High
4, Cycle 4 0.707 High
Discussion:-

Based on table 1 above, it can be seen that the average value in each cycle shows an improvement in the multiple
representation skills between before and after using the STEM-based Science Student Worksheet. The increase of
average multiple representation abilities is marked by the average post-test score which is better than the average
pre-test score. This improvement is because learners can more easily understand the Science concept through
STEM-based Science Student Worksheet in which presents the concept of science, technology, engineering and
mathematics that are integrated and directly related to everyday life.

The improvement of multiple representation skills of students was also analyzed using N-gain as shown in Table 2.
The figure shows that the N-gain value in each cycle falls within the high category with an N-gain value of cycle 1
as much as 0.702, cycle 2 is 0.747, cycle 3 is 0.700, and cycle 4 is 0.707. The highest N-gain value found in cycle 2
as much as 0.747. The data show that STEM-based Science Student Worksheet is effective in improving multiple
representation abilities of the students. These findings are supported by research conducted by M. Syarifah, Adlim,
and Mursal (2015) that by using STEM-based Science Student Worksheet, students' motivation and learning
outcomes are improving. Similarly, research conducted by Fitriani, Karniawati, and Suwarma (2017) stating that
STEM-based learning contributed greatly in influencing the improvement of causal reasoning ability of junior high
school students on the concept of hydrostatic pressure. Based on the definition of STEM from California
Department of Education (2015) it can be concluded that STEM Education can make students active, collaborative,
and skilled also make learning activities more meaningful, thus expanding their horizons. The objectives of STEM-
based learning are to make students acquire hard skills and soft skills in balance because the learning process is done
by active learning methods that include communication, collaboration, problem-solving, and creativity. The
development of STEM-based Student Worksheet for science learning in junior high school is expected to be one of
the research development of teaching materials that is suitable for the character of students and the character of the
junior high school students, so they can achieve the desired learning objectives.

In the previous studies related to learning using representations, obtained from scientific journals, articles, and
research reports, showed that learning models that use representation have a good impact on student learning
outcomes. The study was conducted by Maimunah S, Mahardika I, and Subiki (2017) which found that the use of
RGM-based momentum and impulses Student Worksheet also the PBL model, in learning activities in secondary
school, can improve student learning activities and student retention. Meanwhile, Suhadi and Wibowo's (2012)
study showed that the use of multiple representations could sharpen and strengthen conceptual understanding and
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reduce student's difficulties because the meaning of a concept will be clearer when presented with various
representations so that students will be easy to predict a problem.

Learners will learn more effectively when they process information obtained at school in a variety of ways. By using
teaching materials, learners are expected to learn more effectively and efficiently. Representation will create an
active learning atmosphere and exercise all potential of the learners, enable the learning ability of learners, either
mind-on or hands-on, that makes learning activities of Science more meaningful. Multiple representations provide
important advantages for the realization of meaningful learning activities (White in Kurnaz & Arslan, 2014) since
multiple representations will contribute to cognitive configuration and enable information mapping (Schnotz;
Schnotz & Bannert in Kurnaz & Arslan, 2014)

Conclusion:-

STEM-based Science Student Worksheet is effective based on the average N-gain value of multiple representation
ability tests in each cycle. With N-gain in cycle 1 as much as 0.702, cycle 2 is 0.747, cycle 3 is 0.700, and cycle 4 is
0.707 with the high category.
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