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Abstract

This study aims to develop valid, practical, and effective student activity sheets based on
scientific literacy. This study uses Research and Development with a 4-D model design
developed in four stages: defining, designing, developing, and disseminating. This study
involved 36 grade VI elementary school students. Data collection techniques are observation
to analyze product needs, questionnaires to determine the validity and practicality of the
product, and tests to determine the product's effectiveness. The results showed that the
development of student activity sheets based on science literacy in Electrical Energy learning
was very valid, practical and effective. Material experts rated it very valid with a final score
of 0.81. The results of the practicality of using the teacher and student questionnaires were
3.85, and the value of effectiveness validation using the observation sheet was 3.84 with an N-
gain score of 0.75.
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Abstrak

Penelitian ini bertujuan untuk mengembangkan lembar kegiatan siswa berbasis literasi sains
yang valid, praktis, dan efektif. Penelitian ini mengqunakan Reseach and Development
dengan desain model 4-D yang dikembangkan dalam empat tahap yaitu pendefinisian (define),
perancangan (design), pengembangan (develop), dan penyebaran (disseminate). Penelitian
ini melibatkan 36 siswa sekolah dasar kelas VI. Teknik pengumpulan data yang digunakan
ialah observasi untuk menganalisis kebutuhan produk, anget untuk mengetahui validitas dan
kepraktisan produk, dan tes untuk mengetahui keefektifan produk. Hasil penelitian
menunjukan bahwa pengembangan lembar kegiatan siswa berbasis literasi sains pada
pembelajaran Energi Listrik mendapatkan kategori sangat valid, sangat praktis dan sangat
efektif. Ahli materi menilai sangat valid dengan nilai akhir 0,81. Hasil kepraktisan
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menggunakan lembar angket quru dan siswa diperoleh 3,85, nilai validasi efektifitas
menggunakan lembar observasi 3,84 dengan nilai N-gain score 0,75.
Keywords: lembar kerja peserta didik, literasi sains, hasil belajar, model 4-d
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Introduction

Students who are successful in learning succeed in achieving learning or
instructional goals (Abdurrahman, 1999). Students can achieve learning outcomes by
participating in teaching and learning programs following the goals set. Learning
outcomes are a process to see the extent to which students can master learning after
participating in teaching and learning activities or the success achieved by a student after
participating in learning activities marked by certain numbers, letters, or symbols agreed
upon by the education provider (Supramono , 2016).

Factors that affect learning outcomes include students' physical and spiritual
factors. This is related to students' health problems in general physical condition, while
environmental factors also greatly influence (Sudjana & Rivai, 2001). In student learning
outcomes in schools, 70% are influenced by students' abilities, and the environment
influences 30%. Cognitive domains in elementary school students that are suitable to be
applied are memory, understanding, application, and analysis. The purpose of the
cognitive aspect is oriented to thinking skills which include simpler intellectual abilities,
namely remembering, to problem-solving abilities that require students to connect and
combine several ideas, ideas, models, or procedures learned to solve the problem
(Arikunto, 2007).

The low level of conventional science learning (Fuadi et al., 2020). The ability of
teachers to implement science learning is still influenced by the curriculum and
education system. The quality of learning, the selection of methods and models of
teacher teaching and science learning are still conventional. Facing science material
without trying to solve problems and find solutions causes students to feel bored and
bored in the learning process. This is not following the goals of National Education and
the achievement of indicators of scientific literacy competence and student learning
outcomes (Fred Percival and Henry Ellington, 1993).

The above objectives can be achieved by teaching science from an early age by
applying scientific literacy adapted to the age development of students at each level. In
the teaching and learning process, teachers must have strategies so students can learn
effectively and efficiently and hit the learning objectives (Sari et al., 2022). Natural

Sciences deals with how to find out about nature systematically so that science is not
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only the mastery of a collection of knowledge in the form of facts, concepts, or principles
but also a process of discovery. Science education is expected to be a vehicle for students
to learn about themselves and the environment and prospects for further development
in applying it in everyday life (Hutauruk & Simbolon, 2018). The learning process
emphasizes providing direct experience to develop competencies to scientifically
explore and understand the natural surroundings (Nurdiyansah, 2018). Science learning
is an interaction between teachers and students for the teaching and learning process in
studying science and facts and phenomena rationally and objectively (Wisudawati &
Sulistyowati, 2022).

Building Scientific Literacy is inseparable from the main goal, namely, improving
the quality of human resources ready to enter the 21st Century (Pratiwi et al., 2019).
Therefore, the operational objectives of scientific literacy for students are: (1) having the
knowledge and understanding of scientific concepts and processes needed to participate
in society in the digital era; (2) the ability to find or determine answers to questions
stemming from curiosity related to everyday experiences; (3) can explain and predict
phenomena; (4) can carry out social conversations that involve the ability to read and
understand scientific articles; (5) can identify scientific and information technology
problems; (6) can evaluate scientific information based on the sources and methods used;
(7) can draw conclusions and arguments and can evaluate arguments based on evidence.
An assessment of scientific literacy is needed to measure the level of scientific literacy
ability. (Kusuma, 2016).

The results of preliminary observations and observations at the Mangkura 1 State
Elementary School in Makassar City found that the student activity sheets were still
simple because the student assignments were only based on the package book. There
was no separate student activity sheet, and it did not meet the standardization of making
student activity sheets. Standardization in the manufacture of student activity sheets is
a tendency for the problems presented not to follow the daily lives of students, not
contain teaching materials and only contain questions that must be done by students and
not contain interesting learning activities that involve students directly. Student activity
sheets based on observations also showed that starting from an unattractive cover that

did not show interest in reading students, the contents of the student activity sheet were
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very short and unclear and did not contain scientific material, the pictures on the student
activity sheets were made out of colour, the questions on the sheet student activities do
not show problem-solving is still Lower Order Thinking Skills not yet High Order
Thinking Skills.

Student activity sheets like this do not provide an interesting experience in
completing science assignments given by the teacher and do not encourage better
student learning outcomes. Student activity sheets need to be developed so that students
are developed through student activity sheets to train students skills to solve problems,
explore information, and deepen the concept of science through teaching experiences
between teachers and students. The gap in the teaching and learning process impacts the
low ability of learning outcomes in solving problems through scientific literacy on the
science concept. It appears that there are still students who have not reached the
Minimum Completeness Criteria of < 75, namely 37 students from 69 students (54%)
who have not completed and 32 students out of 69 (46%) students have completed.

This fact proves that the low interest of students in solving problems through
student activity sheets on the science concept is influenced by several factors because (1)
the student activity sheets used are not interesting, the content and material do not
match the needs of students, (2) the student activity sheets used are uninteresting.
Provided does not provide stimulus and response between teachers and students. And
(3) the presentation of questions on student activity sheets still uses lost questions
(Syamsu, 2018).

One of the efforts to overcome the problems in the school is to use student activity
sheets that follow the characteristics of students and the school environment. In this
study, researchers developed student activity sheets based on scientific literacy to

improve learning outcomes for elementary school students.

Metode
This study uses the Research and Development method with reference to the 4-
D development model. This 4-D development model consists of 4 main stages: define,

design, develop, and disseminate (Thiagarajan, 1974).
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Figure 1 Stages of the 4-D research and development model

The existence of time and cost limitations forced this research to limit only to the
define, design, and developing stages. The subjects of this study were 36 grade VI
students of the Mangkura 1 public elementary school in Makassar City. Data collection
techniques used by researchers are observation to determine product needs,
questionnaires to determine the validity and practicality of the product, and test sheets
to determine the product's effectiveness. Data validity and practicality in the form of
numbers filled in using a Likert scale will be converted into qualitative data. While the
data obtained from the test sheet will be processed using the percentage formula, and
then the N-gain test is carried out to measure the learning outcomes of elementary school

students (Hake, 1999).

Result
The validity of the scientific literacy-based student activity sheet

The results of the assessments from 3 validator experts showed that the scientific
literacy-based student activity sheets were declared to be very valid. The recapitulation

of the validation results can be seen in table 1.

Table 1 Results of the Validation of Science Literacy-Based Student Activity Sheets

No Aspect Score Category
1  Content Expert 3,79 Very Valid
2 Construction Expert 3,90 Very Valid
3  Linguist 3,89 Very Valid

Average 3,86 Very Valid

Although the scientific literacy-based student activity sheet received a very valid
category, the researchers also received some suggestions and comments from experts.
The suggestion became a reference for researchers to revise and develop student activity

sheets based on scientific literacy.
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The practicality of science literacy-based student activity sheets

Besides being declared very valid, the student activity sheet based on scientific

literacy is also stated practically based on table 2.

Table 2 The results of the practical analysis of student activity sheets based on scientific literacy

Score

No Aspect Teacher Student Category
1 Instructions for use help in using student 4 4 Very Practical
activity sheets
2 Easy-to-read writing 4 4 Very Practical
3 The perfect color to look at 4 3,67  Very Practical
4  The suitability of the image with the content 4 3,67  Very Practical
of the material
5 The info box on the student activity sheet 4 4 Very Practical
makes it easy to find concepts
6 The contents of the student activity sheet 3,67 4 Very Practical
help understand the material
7 The exercises on the student activity sheets 3,67 4 Very Practical
are interesting and challenging
8 Increase interest and motivation to learn 3,67 4 Very Practical
9 In general, student activity sheets are easy to 4 4 Very Practical
use
10 Interesting student activity sheet display 4 4 Very Practical
Average 3,91 Very Practical

The effectiveness of scientific literacy-based student activity sheets

After the product was tested for validity and practicality, the product of student

activity sheets based on scientific literacy was tested for effectiveness. For effectiveness,

the researcher gave a pretest to students before applying the scientific literacy-based

student activity sheet and a posttest after the product was applied. The results of the

pretest and posttest can be seen in table 3.

Table 3 Comparison of Pretest and Posttest scores

Description Pretest Posttest
P Quantity  Persentase = Quantity  Persentase
Students didn't pass 32 88,89% 2 5,56 %
Students pass 4 11,11% 34 94,44 %
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Table 4 The result of N-Gain

Aspect Average Category

Learning outcomes 0.75 Medium

Table 3 shows the results of the pretest only 4 students completed while 32 did not.
The results of the post-test were that 34 students completed it while only 2 students did
not complete it. The results of the completed pretest were 11.11%, while the posttest was
94.44%. The data explained that the learning outcomes of the pretest had increased in
the post-test results, so it can be said that the student activity sheet based on scientific

literacy was very effective to use.

Discussion

Based on the research results, scientific literacy-based activity sheets have been
valid, practical, and effective for improving science learning outcomes in the electrical
energy material for grade VI elementary school students. This is supported by several
previous studies such as research (Listianingrum, 2017; Handayani et al., 2020; Zahro &
Yuliani, 2021)

The quality of a product can be measured based on the validity, practicality, and
effectiveness tests to improve the learning outcomes of elementary school students
(Ardhyantama, 2019). Measurement of product validity was measured by involving
three experts: content, language, and construction experts. The validation sheet given to
the validator uses a Likert scale. The validation results are in the form of quantitative
data and then converted into qualitative data. In addition, the validator also provides
some suggestions and input for researchers to revise the product of student activity
sheets based on science literacy. Suggestions from the validators include revising the
cover of the science literacy-based student activity sheet based on the material's content,
improving non-standard vocabulary, and improving the color gradation to make it more
comfortable for the eyes to see. The measurement of product practicality is measured
based on a teacher and student response questionnaire that focuses on several aspects,
including the use of language that is easy to understand, using sentences that do not
cause double meanings, instructions for use in student activity sheets based on clear

scientific literacy, selection of fonts, sizes, and spaces to make it easier to explain.
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Difficult material, the use of worksheets has something interesting, makes it easier for
teachers to understand the material, motivates students to learn concepts, directs
students in concluding the material, and students to enjoy learning the material. They
are easy to find in everyday life. At the same time, the effectiveness measurement is
based on learning outcomes tests. Student learning outcomes test was used to measure
learning outcomes in 36 grade VI elementary school students in the pretest average
student learning test was in the medium category. While in the post-test, the average
student learning outcomes are in the very high category. The N-gain formula is used to
see the increase in student learning outcomes test results. The comparison of the pretest
and posttest results and the results of the N-Gain shows that the student activity sheet

based on scientific literacy is effective for improving student learning outcomes.

Conclusion

Based on the results of product development and testing related to science literacy-
based student activity sheets to foster student learning outcomes for Grade VI
elementary school students on electrical energy in science learning are declared practical
because two indicators are achieved, namely student responses are very practical and
teacher responses to literacy-based student activity sheets. Science is very practical. In
addition, student activity sheets based on scientific literacy were also declared effective
based on student learning outcomes tests. The science literacy-based student activity
sheets produced can be used as an alternative in problem-solving because students can
solve the electric energy formula themselves from previous experience. This research

can be used to develop student activity sheets based on scientific literacy.
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