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Abstract: This study describes the science literacy of elementary school
students who are taught using the science practical work method. The research
was conducted on grade 4 and grade 5 students at six public and private
elementary schools in South Tangerang City, Banten. Data collection was
carried out using tests, observation sheets, student activity sheets, and
questionnaires. The results showed that students had good understandings,
good performance, high interest, and high self-confidence. ~Moreover,
students indicated good scientific attitudes and positive attitudes towards
science. The conclusion is that learning science using the science practical
work method can provide elementary school students fourth grades and fifth
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grades showed science literacy characteristics
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Assessment

Introduction

The success of science education influences daily
activities, complex life, and success at work in the future
(Aldredge et al., 2022; Atkinson et al., 2020; Darling-
Hammond & Cook-Harvey, 2018; Latifah et al., 2022).
Science deals with living things and the natural world
around them through active processes, various
experiments, observations and investigations using
physical skills, imagination and creativity (Akuma &
Callaghan, 2019; Darmaji et al., 2019; Ecevit & Kingir,
2022; Kleickmann et al., 2020; Latifah et al., 2022). In
learning science, students need to be trained to have
scientific attitudes, such as curiosity, work based on
evidence/data, skepticism about the results of
investigations, accepting ambiguity, being cooperative,
and having a positive attitude towards failure, interest
and confidence in learning science (Contant et al., 2018;
Ecevit & Kingir, 2022; Kelana et al., 2022; Sharpe &
Abrahams, 2020).

Science practical work, experimentation,
observation, investigation, and implementation of
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process skills in seeking knowledge about nature and
life are activities that are frequently used and have
important roles in learning science (Huong et al., 2021;
Keller et al., 2018; Manz et al., 2020; Mulyeni et al., 2019;
Shana & Abulibdeh, 2020; Tsybulsky & Muchnik-
Rozanov, 2021). Science practical work must be as a
bridge between observable domains and knowledge
domains, link experience with the material being
studied, and foster appreciation, perception, behavior as
part of learning (Chirikure, 2020; Huong et al., 2021; Idris
et al., 2022; Mulyeni et al., 2019). Science practical work
can be a means to develop problem-solving skills, motor
skills, creativity, communication, scientific attitude,
interest, and self-confidence (Letina, 2020; Sharpe &
Abrahams, 2020)

Science literacy is an important aspect to be able to
understand the environment and problems that exist in
modern society, which arise as the result of the use of
science and technology and the increasing complexity of
life (Lestari et al., 2020; Sharon & Baram-Tsabari, 2020).
Science literacy refers to the ability to think scientifically;
apply scientific knowledge and understand of concepts,
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work ethic of scientists, the interrelationships of science
and society and the humanities; understand science and
technology and desire to use it in life in society; identify
issues in science and explain phenomena scientifically
supported by evidence; process competence and
cognitive abilities (Elhai, 2023; Fortus et al., 2022; Husna
et al., 2022; Lestari et al., 2020).

The educational and assessment framework in
science is designed to involve aspects consisting of
science learning objectives, content-behavior, product-
processes that are commonly used by scientists,
competencies that are measured, and science practice.
These science learning goals can be in the form of
knowledge and wunderstanding, inquiry processes,
laboratory and manual skills, attitudes, and behavior
(Elfrida et al., 2021; Hartina et al., 2020; Letina, 2020;
Queiruga-Dios et al., 2020). Content-behavior refers to
students' cognition with knowledge, such as
understanding concepts, analysis, and reasoning
(Elfrida et al., 2021; Hartina et al., 2020; Teig et al., 2022).
Examples of thinking and/or methods commonly used
during investigations are asking questions, identifying
and interpreting evidence, drawing conclusions,
predicting phenomena, and understanding conducting
investigations (Elfrida et al., 2021; Hartina et al., 2020).

Table 1. Indicator, Instruments, and Data Sources
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Competence is the demonstrated success of a task or
activity, for example identifying issues and using
scientific evidence. The science practice is behavior in
the scientific community that is governed by social and
epistemic criteria, for example using scientific inquiry,
using technological designs (Furtak & Penuel, 2019;
Gong et al., 2020; Hartina et al., 2020).

Considering the importance of science learning and
science practical work as well as science literacy, it is
necessary to conduct a study to examine how
elementary school students are scientifically literate
after learning science through the practicum method.
The objectives of this study were to analyze students
understanding, performance, attitudes, interest, self-
confident, and scientific attitudes of in science and
science practical.

Method

The dimensions of scientific literacy in this study
include cognitive understanding, science practical work
and process skill performances, and attitudes, interests,
self-confidence, and scientific attitudes. The indicators
and instruments used in the study are listed in Table 1.

Indicators Instrument Source
Explaining and applying students' understanding of science and Test (T) Student
science practical work

Science practical work and process skills performance Observation (O), Student Activity (S) Student
Scientific attitude (curiosity, work on evidence, cooperative, Questionnaire (Q) Student
accept uncertainty, positive about failure)

Attitude towards science and doing science practical work Questionnaire (Q) Student
Interest in learning science and doing science practical work Questionnaire (Q) Student
Confidence in learning science and doing science practical work Questionnaire (Q) Student

The research used a quantitative descriptive
method and was carried out in six public and private
elementary schools in the city of South Tangerang. The
research was carried out jointly with grade 4 and 5
teachers at the research school. Research procedures
include developing science practical work learning
materials that are in accordance with the curriculum and
data collection instruments, equating research
perceptions and data collection with teachers, collecting
data on interests, attitudes, and confidence in learning
science and science practical work as well as pre and
post-test of content dan science practical work, carrying
out learning, and collecting science practical work
performance data, post-testing scientific understanding
and science practical work, as well as perceptions of
scientific attitudes.

Data were analyzed descriptively. The results of
data analysis are interpreted to classify the level or
quality of attitude, interest, confident and science

practical work performances as listed in the following
Table 2.

Table 2. Level of Attitude, Interest, Confidence,
Scientific Attitude
Score Criteria
5.00 - 4.21 Very-positive/ Very-interested/ Very -
Confident/Very good
420-3.41 Positive/Interested / Confident/ Good
3.40-2.61 Moderate/Enough
2.60-1.81 Less/Poor
1.80-1.00 Very Less/Very poor

Table 3. Level of Understanding and Performances of
Science and Science Practical Work

Score Criteria
> 84 Very good
70 - 84 Good
55 -69 Enough
40 - 54 Poor
<40 Very Poor
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Result and Discussion

The results of the analysis of the initial test for
understanding (explaining and applying students'
understanding of science and science practical work)
showed that the test results of the fourth-grade students

Table 4. Pre- and Post- Test of Science Practical Work
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are in the criteria of being quite good, while the fifth-
grade students feel the criteria are poor. The results are
consistent with relevant previous research reports
(Akuma & Callaghan, 2019; Aldredge et al., 2022;
Atkinson et al, 2020; Darling-Hammond & Cook-
Harvey, 2018; Kleickmann et al., 2020).

Material/Science practical work Pre-Test Post-Test
Grade 4: Function of the roots (Steps after cutting the roots of the 60 68
sprouts and concluding the observations). (N-Student 95) (Moderate) (Moderate)
Grade 5: Adaptation (Materials/ plant adaptation experiment steps, 52 86
Observation of the characteristics of the kangkong stem, Observation (Poor) (Very Good)
of the characteristics of cactus leaves). (N-Student 87)

Grade 5: Protecting Yourself (Materials/steps for experimenting how 46 76
to protect yourself in plants, Results of observing how to protect (Poor) (Good)

yourself in bitter gourd, snake fruit, cabbage) (N-Student 87)

The results of the analysis of pre-test can also be
interpreted as the readiness of students to conduct
practical science work. Furthermore, the results of the
post- test showed that the fourth-grade students'
understanding was in the fairly good, while the fifth-
grade students' understanding was in the good and very
good criteria. The results shown are very interesting,
and this situation require further study to understand
the factors that contribute to these results.

This study shows that science practical work is a
learning method that can develop understanding,
problem-solving skills, and scientific skills and attitudes
in accordance with previous research for example
(Darmaiji et al., 2019; Ecevit & Kingir, 2022; Yusra et al.,
2021). Science practical work may be able to connect
between observable domains and knowledge domains
and between experience and the material being studied
(Chirikure, 2020).

The performance of students conducting science
practical work and making reports on activity sheets
were assessed by the teachers using a check list of
observation sheets. The performance of students in
conducting science practical work and making reports
has shown good criteria. These results are consistent
with previous research reports that learning using the
science practical work method trains scientific thinking
skills, process skills, laboratory work skills (Contant et
al.,, 2018; Manz et al., 2020). The results of the analysis
showing how the performance of students doing science
practical work and making reports are listed in Table 5.

The results of the analysis show that the elementary
school students have attitudes, interests, and self-
confidence with criteria between good enough and very
good in learning science and doing science practical
work. The results indicate that science practical work
can train students' attitudes, interests, and self-
confidence. These results are relevant to previous
research opinions and reports (Contant et al., 2018;

Ecevit & Kingir, 2022; Sharpe & Abrahams, 2020). The
results of the analysis are showed in Table 6.

Table 5. Student Performance in Science Practical Work

Science practical work Component Description
Root Roles

Identifying the tools and materials 70 (Good)
Work procedures 66 (Good Enough)
Observing 73 (Good)
Average 70 (Good)
Adaptation

Identifying the tools and materials 60 (Good Enough)
Work procedures 85 (Very Good)
Observing 72 (Good)
Average 72 (Good)
Plant Protection

Identifying the tools and materials 82 (Very Good)
Work procedures 64 (Good Enough)
Observing 73 (Good)
Average 73 (Good)
Table 6. Student Attitudes, Interests, Confidence

towards Learning Science and Science Practical Work

Aspect Fourth Grade Fifth Grade
Attitude 3.49 (Positive) 3.83 (Positive)
Interest 249 (Less interested) 3.23 (Interested

enough)
Self 2.39 (Less self- 2.87 (Interested
Confident confidence) enough)

Regarding scientific attitudes, the results of the
analysis show that these elementary school students
perceive themselves as having an attitude with the
criteria of good enough to very good for indicators of
curiosity, work based on evidence, being able to accept
uncertainty, can work cooperatively, and can be positive
about failure. The results of this study indicate that the
science practical work method can be used to teach and
familiarize scientific attitudes. The results are in
accordance with what has been presented by Contant et
al. (2018); Ecevit & Kingir (2022); Husna et al. (2022);
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Letina (2020). The results of the analysis show in Table
7.

Table 7. Student Scientific Attitudes

Aspect Fourth Grade Fifth Grade
Curiosity 3.79 (Good) 4.21 (Very good)
Work based on

evidence 3.38 (Good Enough) 3.98 (Good)
Being able to accept 3.40 (Good
uncertainty 3.31 (Good Enough) Enough)
Can work

cooperatively 3.41 (Good) 4.03 (Good)
Can be positive about 3.35 (Good
failure 3.25 (Good Enough) Enough)
Conclusion

The conclusion that can be drawn from the results
of the data analysis is that learning science using the
science practical work method can provide elementary
school students fourth grades and fifth grades showed
science literacy characteristics. This conclusion is based
on findings which show that students had good
understandings in science and science practical work.
Furthermore, students indicated between good enough
and good performance and good positive attitudes
towards science and science practical work. Moreover,
students showed between moderate and high interest
and between moderate and high confidence in learning
and science practical work. In addition, students
showed between good enough and good perceptions of
scientific attitudes.
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