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ABSTRACT

The purpose of this study is to test the level of effectiveness of graphic organizer-based scientific literacy learning
models in elementary schools. This study’s goal is to evaluate the efficacy of elementary school scientific literacy
learning approaches that rely on visual organizers. Plomp design development was used to perform the study.
The three primary phases of this kind of Plomp development research methodology were preliminary research,
prototype, and assessment. Students at Indonesia’s West Sumatra province’s elementary schools in the fourth
grade served as the study’s subjects. The study’s findings have a significance level of 0.05, or 0.000 < 0.05. In the
experimental classes 1 and 2, it can be concluded that there is a substantial difference between student learning
results before and after using the graphic organizer-based scientific literacy learning approach. The N-gain value
for the experimental class 2 is 0.712 in the high category and the N-gain value for the experimental class 1 is 0.628
in the medium category. In conclusion, the graphic organizer-based scientific literacy learning model is effectively

used in class IV of elementary schools.
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INTRODUCTION

Students learn science for the first time in
a formStudents learn science for the first time in
a formal setting in elementary school. Students’
involvement with science learning will give them
the knowledge to advance to a higher (El Achkar
et al., 2019; Lu et al., 2020). The goal of science
instruction in primary schools is to foster knowl-
edge of Science ideas that may be applied in daily
life. Additionally, science education can foster cu-
riosity and a favorable outlook on technology, the
environment, and public relations (Holbrook &
Rannikmae, 2019; Subali et al., 2019).

To understand and make decisions in ac-
cordance with nature and changes in daily life,
students must be taught to use Science knowl-
edge, identify questions, and draw conclusions
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based on available evidence. This is known as
PISA scientific literacy (Rosenblum et al., 2019;
Atmojo et al., 2022; Karatas et al., 2022). At the
elementary school level, science is one of the les-
sons that occupies a very important role because
it can provide students with provisions in deal-
ing with advances in science and technology in
the digital era (Bergbauer & Staden, 2018; Dewi
et al., 2019). As a result, it is envisaged that sci-
ence education in schools would be able to use
or execute scientific literacy. Science education in
schools is anticipated to help pupils become more
capable of navigating the advancement of science
and technology by teaching them scientific litera-
cy (Jamieson et al., 2017; Wilujeng et al., 2019).
The application of learning models in the science
classroom must consider children’s developmen-
tal needs, environmental factors, and the learning
goals attained (Smith et al., 2012; Bahtiar et al.,
2022).
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The science learning process must apply
learning models that are appropriate to the de-
velopmental needs of children, environmental
conditions, and the learning objectives achieved.
Learning models that are designed according to
children’s development can automatically also
suit children’s learning styles (Merritt et al., 2017,
Martincevi¢, 2020). Science learning can be
stored for a long time in a child’s memory if the
child is directly involved in the learning process,
such as the child’s involvement in using science
learning media found in the surrounding environ-
ment (Ohnishi et al., 2021). The environmental
conditions found by children every day are very
effective in facilitating science learning to be ac-
cepted by children’s brains (Fakhriyah et al.,
2017).

The application of learning models should
be assisted by clear and systematic student work-
sheets, making it easier for children to understand
the concept of science (Faisal et al., 2020). Inter-
esting student worksheets can be designed using a
special graphic organizer for science. The graphic
organizer is a two-dimensional visual form that
describes the relationship between facts, ideas,
terms, concepts, and examples. Graphic organiz-
ers can help children’s work in understanding sci-
ence become easier with a clear grouping process
(Regan et al., 2018). Students find it easier to con-
nect facts related to the discourse students read.

The scientific literacy learning model is
useful for facilitating the science learning process
in elementary schools. All students are invited
to be active in the learning process (Baker, 2017;
Irmita & Atun, 2018; Karatas et al., 2022). Stu-
dents try their own science process in a simpler
form (Babaci-Wilhite, 2017; Baker, 2017). Sim-
ple science is associated with real science in the
process of student life. Students are allowed to
observe scientific processes and try them out for
themselves. This process provides students with
valuable experience. Students are accustomed to
making reports. Reports made by students are not
the same as monotonous reports commonly used
in the learning process in elementary schools
(Muchtar et al., 2018). Reports made by students
are presented more attractively. Report presenta-
tion is assisted by using graphic organizers for sci-
ence. The use of graphic organizers for science in
making observation reports is a very new thing for
Indonesian elementary school students. Students
are not used to carrying out interesting presen-
tations. An interesting presentation can increase
students’ enthusiasm for making science reports
(Sentlirk & Sari, 2018; Suryanti et al., 2018).

Y. Fitria, N. A. Alwi, R. Eliasni, Chandra, A. Kharisma / JPII 12 (1) (2023) 123-134

Science becomes very important to learn
from elementary school age because science it-
self is a part of human life. Children can never
be separated from the process of science in their
lives. Even in the child himself, there is a very
unique Science process (Setiawan et al., 2017; Fi-
tria et al., 2018; Ichsan, 2019). Simplification in
presenting science to students is a very important
task for teachers to do. It aims to make science
more easily understood by every student. Science
cannot just be in the form of a complicated text.
Science must be tested in a series of simple pro-
cesses (Kurniaman et al., 2018; Torres-Porras &
Alcantara-Manzanares, 2022).

The process of learning science is a na-
tional problem in Indonesia. Many research find-
ings state that science is too complicated to learn
at the elementary school level. One of the main
causes of students thinking that the complexity
of science in Indonesia is due to the use of the
applied learning model (Chan & Sherbino, 2015;
Fakhriyah et al., 2017). The findings of previous
research on science show that the learning model
used for the process of introducing science to chil-
dren is not maximized (Rehmat & Hartley, 2020;
Spitzer & Fraser, 2020). Science is often present-
ed in an abstract form. Educational practitioners
are often concerned with real science processes.
Science is rarely experimented with in simpler
forms. Elementary school students are rarely
given simpler piloting experiences. To overcome
the problems faced by students and teachers, it is
necessary to apply appropriate learning models
in order to achieve the goals of learning science
in Indonesian elementary schools. One learning
model that presents science is simpler, namely the
scientific literacy learning model (Hauer, 2016;
Sharon & Baram-Tsabari, 2020). Some of the
aforementioned factors form the context for why
this research is urgent.

The novelty of this research and which has
never been researched before is applying a graph-
ic organizer by combining literacy learning mod-
els as an alternative that attracts students to learn
and can improve elementary school students’ sci-
entific literacy skills. Scientific literacy skills will
train students’ thinking processes actively and in-
novatively in solving problems.

Science is a process of discovery and is re-
lated to how to systematically learn about nature.
It is also the mastery of a body of information in
the form of facts, concepts, or principles (Suryan-
tiet al., 2018; Subali et al., 2019; Ecevit & Kingir,
2022). If students can make connections between
new knowledge and prior knowledge, meaning-
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ful learning can take place. This is consistent
with Piaget’s theory that knowledge is the prod-
uct of organizing and adapting human thought
processes that are continuously constructed from
the process of experience, and every time a recon-
struction can happen due to a new understanding
obtained through a process of learning adapta-
tion (Spitzer & Fraser, 2020; Mtsi, 2021).

Literally, the words literatus, which means
literacy, and scientia, which means possessing
knowledge, make up scientific literacy. scientific
literacy is the capacity to apply Science knowl-
edge to recognize issues, formulate hypotheses,
and reach conclusions supported by data in order
to comprehend and make choices about nature
and the changes that humans have made to it
(Wilyjeng et al., 2019; Dewi et al., 2021). The key
components of scientific literacy are (Liu et al.,
2018): 1) thoughts or concepts that aid in under-
standing Science aspects of the world around us
and that help us make sense of novel encounters
by connecting them to what we already know; 2)
procedures, which are mental and physical abili-
ties utilized in gathering, analyzing, and applying
data about the outside environment to advance
learning and understanding; 3) dispositions,
which represent openness, confidence, and atti-
tudes for engaging in research, discussion, and
additional learning 4) recognizing the character
(and boundaries) of Science knowledge.

According to the explanation provided
above, it is clear that the most crucial elements in
helping students develop their scientific literacy
are knowledge of science, Science procedures, the
development of Science attitudes, and students’
understanding of science. This will help students
not only understand Science concepts but also
apply their knowledge to solve a variety of prob-
lems and make decisions using Science reason-
ing. Students are expected to be able to apply the
knowledge they learn in school to their daily lives
in order to develop sensitivity and concern for the
environment. This expectation is based on some
conceptions of scientific literacy.

PISA (Program OECD for International
Student Assessment-Organization for Economic
Cooperation and Development) definition of sci-
entific literacy is as follows: “the ability to make
decisions about the natural world and how hu-
man activity has changed it by using Science
knowledge to identify issues and generate conclu-
sions based on evidence.” This definition of scien-
tific literacy sees scientific literacy as having mul-
tiple dimensions in its measurement, including
science procedures, science content, and the con-
text of science applications (Suryanti et al., 2018;
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Paristiowati et al., 2019; Walag et al., 2022). As
a result, students are able to apply their Science
knowledge to real-world issues that are connected
to the subject matter they are studying. Science
content relates to fundamental ideas for compre-
hending certain natural events and the changes
brought on by human activity. The ability of stu-
dents to apply their Science knowledge and un-
derstanding to a subject or a problem is what is
known as the scientific process. Applications of
science often deal with significant problems that
affect people’s daily lives in general (Avikasari et
al., 2018; Pei-Ming Chianga, 2018; Bowers et al.,
2020).

The purpose of this study is to evaluate,
enhance, and expand elementary school pupils’
capacity for scientific literacy. The need of hav-
ing scientific literacy stems from the significance
of thinking and action abilities that require mas-
tering thinking and adopting a Science method
of thinking in problem-recognizing (Afriana et
al., 2016; Ardiyanti et al., 2019). For pupils to
comprehend the environment, contemporary
society, and technology, scientific literacy is cru-
cial. A person’s scientific literacy after the learn-
ing process varies depending on previous un-
derstanding, understanding during the learning
process, and the ability of students to associate
their understanding with other concepts or situ-
ations. According to Irmita and Atun (2018) and
Walag et al. (2022), a comprehensive theoretical
scale for the assessment of diving scientific lit-
eracy in schools is divided into four levels. The
four stages of scientific literacy are as follows: 1)
Lack of scientific literacy. Students are unable
to relate concepts or do not understand science
concepts and lack the vocabulary, concepts, con-
text, or cognitive ability to identify science ques-
tions; 2) Nomenclature of science. Students are
able to identify science topics, but their degree
of comprehension is plainly lacking; 3) Practi-
cal knowledge of science. Students have limited
knowledge of the topic, but they can express it
appropriately; 4) Knowledge of Science concepts.
Students get a basic comprehension of a science
discipline’s conceptual framework and can apply
it to a general grasp of science, including proce-
dural skills and comprehension of the process of
scientific inquiry and technological design; 5) A
multifaceted understanding of science. Students
integrate science knowledge that transcends the
ideas of science disciplines and science research
techniques.

Scientific literacy learning develops follow-
ing the direction of scientific development and so-
cial interaction, so literacy-based science learning
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is not easy to do. In Baumfalk et al. (2019), there
are several broad issues with science learning that
are linked to low scientific literacy, particularly at
the level of basic and secondary indicators. Lack
of connection between the subject matter being
studied and events that occur in daily life is one
sign of students disliking it. In line with these
conditions, teachers in the future will face major
challenges in implementing global and quality in-
dicators. Teachers must increase scientific litera-
cy so that they can bring students to be oriented
toward the construction of meaning, active learn-
ing, accountability, use of technology, increasing
student competency, the certainty of choice, and
a multicultural society.

Science education and scientific literacy go
hand in hand. The connection between the two
is a crucial component of achieving a more ful-
filling science education. Science teachers must
understand that literacy has a meaning that is wo-
ven throughout the science-learning process. It is
required of science teachers to assist pupils in de-
veloping their scientific literacy through science
education. Students are therefore expected to
possess scientific literacy and develop resilience
in order to deal with the challenges of the twenty-
first century (Costan et al., 2021).

For the following reasons, it is crucial that
pupils possess scientific literacy: 1) Understand-
ing science can bring happiness and satisfaction
to an individual, and it can be shared with any-
one; 2) The world’s nations face issues in their
daily lives that call for science knowledge, science
ways of thinking, and the interests of numerous
people who need to be informed, such as air, wa-
ter, and forests (Baker, 2017). Students’ capacity
to hold significant and fruitful employment in the
future will also be improved by their understand-
ing of science and their science talents. Being lit-
erate in science is crucial, so it is crucial to devel-
op students’ scientific literacy from an early age
because they will be the future next generation.
Making science education promote the develop-
ment of scientifically literate human resources
is one way to do this. Students’ capacity to hold
significant and fruitful employment in the future
will also be improved by their understanding of
and competency in science (Zaky et al., 2020).

The four basic areas of scientific literacy
are science knowledge, science competence and
processes, settings for applying science, and at-
titudes. First, the key science ideas required to
comprehend both natural events and the modifi-
cations that humans have made to the environ-
ment are referred to as science content. This can
clarify some characteristics of the surrounding
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questions that might be posed in a variety of sci-
ence disciplines.

Without restricting itself to the essential
components of each nation’s national curricu-
lum, PISA evaluates science knowledge as rele-
vant to the science education curricula in partici-
pating countries. PISA tests are not just limited to
school life; they are also situated within a wider
range of general life scenarios. PISA evaluation
questions concentrate on circumstances relating
to people, families, and groups of persons (per-
sonal), to the community (social), and to living
in many nations (global). The PISA context in-
cludes topics like health, natural resources, envi-
ronmental quality, risks, and the most recent ad-
vances in science and technology. These are the
areas of application of science in personal, social,
and global settings (Spitzer & Fraser, 2020).

Second, Process science is the study of
mental operations that aim to provide an expla-
nation for a conclusion or provide a solution to
a query, such as locating and analyzing (Flores,
2019). The following skills are examined during
the science process: (a) understanding science
concepts; (b) recognizing science problems; (c)
identifying evidence; (d) drawing findings; and
(e) communicating conclusions. Third, the con-
text in which science is applied emphasizes real-
world issues and uses science to address them.
Support for science research, self-assurance, cu-
riosity in science, and a sense of responsibility
for resources and the environment make up the
fourth attitude (Kalkan et al., 2020).

Referring to its four dimensions, scientific
literacy is very relevant to the nature of science
itself, namely science as a science process, science
as a science product, and science as a science at-
titude (Holbrook & Rannikmae, 2019). Science
as a science process implies that science is defi-
nite steps in investigating a problem, for example,
observing, developing hypotheses, designing and
carrying out experiments, interpreting data, mea-
suring, and so on. Science as a science product
can be interpreted that, in science, there are facts,
principles, laws, and theories that have been ac-
cepted as truth. Science as a science attitude con-
tains values and morals including high curiosity,
critical, creativity, humility, open-mindedness,
and so on (Pei-Ming Chianga, 2018; Torres-Por-
ras & Alcantara-Manzanares, 2022).

Several issues were discovered based on
observations made with respondents during ob-
servation and interviews. The actualization of
scientific literacy learning, which directly involves
students in the learning and discovery process, is
an uncommon occurrence since the instructional
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materials employed do not adequately convey the
process of learning scientific literacy. Scientific
literacy teaching materials used in elementary
schools are still not relevant to the real situation
in the environment. Students consequently fre-
quently lack the necessary knowledge to compre-
hend nature and make sense of experience in per-
sonal, social, and global contexts, the knowledge
that is genuinely crucial and needs to be applied
over the long term. There are only a few teaching
tools that are put to use aim to shape students’
perspectives on science education to educate fu-
ture citizens, particularly citizens who can engage
in a society that is increasingly impacted by sci-
ence and technological advancements. Students’
understanding of the nature of science, science
methods, and the strengths and limits of science
has not yet been fully established as a result of
science education. The majority of learning ac-
tivities have not resulted in the favorable attitudes
that should emerge during the study of scientific
literacy.

According to the 2018 PISA survey find-
ings, Indonesia continues to have a poor level
of average scientific literacy when compared to
other nations. In the category of scientific litera-
cy, Indonesia is still rated 73rd out of 79 nations
with a score of 396 (Pei-Ming Chianga, 2018).
This demonstrates how science and technology
knowledge among Indonesian students is still
quite low. Many factors contribute to Indone-
sian students’ poor levels of scientific literacy,
including the curriculum, instructors’ choices
of teaching strategies and models, facilities and
infrastructure, educational resources, and more.
The choice of methods and models by the teacher
is one of the elements that is directly related to
student learning activities and affects the low lit-
eracy of Indonesian students.

Students can learn science more meaning-
fully if they have strong scientific literacy abilities.
The findings of the TIMMS and PISA surveys
reveal that Indonesian pupils still have a limited
level of scientific literacy. Despite improvements,
scientific literacy in Indonesia is still lower than
the average for OECD nations. The lack of sci-
ence education focused on developing students’
procedural skills and critical thinking habits is to
blame for Indonesia’s poor level of Science pro-
ficiency. The significance of scientific literacy for
students connects to how they may comprehend
the environment, economic health, and other is-
sues faced by society with diverse demands of the
times, especially being a problem solver by be-
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ing competitive, creative, collaborative, and with
character. Integration within the process of de-
veloping scientific literacy is crucial for achieving
the objectives of science education (Baumfalk et
al., 2019; Jusuf et al., 2019).

The learning process can result in the de-
velopment of scientific literacy, which refers to
the nature and sources of scientific knowledge,
student aspirations for careers in science, and
motivation to learn science. To enable Indonesian
elementary students to participate in the global
marketplace, literacy studies must be included in
the elementary learning process. The high ability
to apply scientific literacy must be taken advan-
tage of in order for pupils to compete and com-
pete in the global arena.

Science content, science methods, and the
context of scientific applications are all assessed
as part of scientific literacy. With an emphasis on
conceptual understanding and practical applica-
tion, scientific literacy incorporates both curricu-
lum-aligned content and cross-curricular materi-
al. The thought processes used by students to find
solutions to issues are referred to as the scientific
process, while the context is the place in which
science concepts are applied (Servant-Miklos,
2018; How & Hung, 2019). According to this per-
spective, measuring a student’s degree of scien-
tific literacy also includes determining how well
they comprehend different facets of the scientific
method and how well they can apply what they
have learned to circumstances that they would
encounter in the real world. This translates to the
assessment of scientific literacy being focused on
the mastery of life skills, critical thinking skills,
and capacities to apply science processes in stu-
dents’ everyday lives in addition to the knowledge
of science content (Trinter et al., 2018).

Based on the problems that have been stat-
ed above, it is necessary to conduct research that
can offer better solutions. Conducting research
on the creation of scientific literacy teaching ma-
terials utilizing the graphic organizer technique
for science is one way to improve students’ sci-
entific literacy and inculcate a science mentality.
The science-specific graphic organizer technique
is a visual diagram that shows how different con-
cepts, facts, and phrases relate to one another
within a single, overarching topic. A concept map
or concept diagram may also be used to describe
a graphic organizer. The purpose of this study is
to test the effectiveness of the graphic organizer-
based scientific literacy learning model in el-
ementary schools.
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METHODS

The research was conducted by applying
education development design research. The
Plomp development research model is the kind
of development research that is employed to ac-
complish research goals. Four key phases make
up the Plomp development research model: (1)
preliminary research, (2) design, (3) test, evalu-
ation, and revision phases, and (4) assessment
(Kollmeier et al., 2016; Shi et al., 2019). Needs
analysis, curriculum analysis, and student cha-
racteristics were all conducted at the preliminary
analysis stage (preliminary research). The follo-
wing shows a picture of the stages of the Plomp
development research model:
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m
: |
n
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Figure 1. Plomp Implementation Design

Models for teaching scientific literacy that
are practically applicable in primary schools are
produced via preliminary study and continue to
the creation of a product design, then the design
phase (also known as the prototyping phase). A
teacher utilizes the finished product design in tri-
als and evaluates it. The validation process, which
is the next step, will then be examined by profes-
sionals. Expert consultation outcomes are taken
into consideration while revising a product. After
revision, tests were run in a few chosen schools,
followed by individual and small-group evalua-
tions. The application of instructional materials
was observed during testing. Following revisions
made in response to feedback from the instructor
or observer, the product is tested at the following
school to determine its efficacy (assessment sta-
ge). In the final step, teachers and students were
surveyed for their opinions, and the efficiency of
the utilization of teaching resources was evalua-
ted. In the final stage, known as the assessment
phase, the research findings were highlighted
even more.

The evaluation stage demonstrated the
value of the graphic organizer-based scientific li-
teracy learning paradigm. The benefits of using
the Plomp model (Kollmeier et al., 2016; Strijker
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et al., 2020) include: First, it is more appropriate
to use for the creation of instructional materials.
Second, the description is thorough and systema-
tic. Third, before being tested, the instructional
materials are revised by themselves and consulted
with experts. Fourth, there is an evaluation done
individually and in small groups before conduc-
ting field tests.

The research subjects were fourth-grade
students of elementary schools in Indonesia.
The research sample was taken in the province
of West Sumatra. The research findings were
further emphasized in the last stage, namely the
assessment phase. The assessment phase shows
the effectiveness of the scientific literacy lear-
ning model based on graphic organizers. The
modification of the stages of this research model
is to distribute the product results to elementary
schools to see the success and usability of the pro-
ducts that have been developed. The development
model selected in each study has advantages that
can be used as a basis and reference in the selecti-
on of models that are carried out.

The data analysis technique used was the
normality test, homogeneity test, and t-test to test
the effectiveness of using the graphic organizer-
based scientific literacy learning model in class
IV of elementary school. The t-test used is the
independent sample t-test.

RESULTS AND DISCUSSION

The results of the research at the preli-
minary research stage show that students need
workbooks that provide more enthusiasm and
make it easier to understand science. This is be-
cause students’ science abilities are still weak.
Students who understand science, in theory, have
difficulty understanding practical actions from
science because it is very rare for science trials to
take place in schools. The teacher needs indica-
te that teachers need a learning model that can
make it easier for students to understand scien-
ce thoroughly. The findings at the preliminary
research stage serve as a basis for developing a
graphic organizer-based scientific literacy lear-
ning model in elementary schools.

The findings in the prototyping phase re-
sulted in a scientific literacy learning model based
on graphic organizers consisting of eight synta-
xes. The syntax of the graphic organizers-based
scientific literacy learning model developed can
be described in more detail, namely: (1) Orienta-
tion to science problems; (2) Identifying the met-
hod of inquiry; (3) Analysis of the difficulty of
the investigation; (4) Investigative speculation; (5)
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Designing experiments; (6) Science inquiry; (7)
Presenting the findings of Science investigations;
(8) Evaluating the process of Science inquiry.

The social system built in the graphic or-
ganizers-based scientific literacy learning model,
namely: students must work in groups and be ac-
tively involved. The teacher monitors the learning
process so that it is carried out following the lear-
ning objectives to be achieved. When performing
in groups, students must respect the opinions of
others.

The reaction principle built into the app-
lication of the graphic organizers-based scien-
tific literacy learning model consists of a series
of teacher activities. The teacher guides students
to form small research groups. The teacher con-
fronts students with various science problems that
can be found in the surrounding environment.
The teacher ensures that students are involved in
the discussion process about the science problems
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they face. The teacher directs students to develop
their own methods or strategies for solving scien-
ce problems. The teacher directs students’ thin-
king to analyze the possible difficulties they will
face in the research process later. Students make a
list of problems. The teacher provides worksheets
for students to make assumptions about the fin-
dings they will examine. The teacher directs stu-
dents to make a research flow that they will do.
The teacher asks students to be responsible for
their respective tasks in groups. The teacher asks
students to start the process of scientific inquiry.
The teacher observes and guides the investigation
process so that the findings lead to the expected
results. The teacher reminds students to make an
investigation report in the group portfolio. The
teacher allows students to present their findings
in front of their friends. The teacher and students
analyze the deficiencies in their investigation.

Figure 2. The Student’s Book uses a Graphic Organizer-Based Scientific Literacy Learning Model in

Elementary Schools

Support systems in the development of
scientific literacy learning models based on
graphic organizers, namely in the form of syllabi,
lesson plans, media, tools, student books, teacher
manuals, and student worksheets. The impact of
instruction in the development of scientific litera-
cy learning models based on graphic organizers
shows the ability to understand science. Meanw-
hile, the impact of accompanying the develop-
ment of scientific literacy learning models based
on graphic organizers shows being responsible,
teamwork, and conscientious. Figure 1 shows
some of the contents of student books that are
used to facilitate science learning in elementary
schools.

The scientific literacy learning model
based on graphic organizers has been declared va-
lid and practical to apply in the learning process.
Students are very enthusiastic about learning to
use student books designed using graphic orga-

nizers-based scientific literacy learning models.
Teachers are assisted with guidebooks to make
it easier for teachers to apply graphic organizers-
based scientific literacy learning models.

The operational activities of the graphic
organizers-based scientific literacy learning mo-
del are carried out based on the syntax of the
graphic organizers-based scientific literacy lear-
ning model that has been designed: (1) Orienta-
tion of science problems. Students are faced with
scientific problems that exist in their surroun-
dings. Students discuss the science problems they
face. Students have formed small groups to dis-
cuss the scientific problems being discussed; (2)
Identifying the method of inquiry. Students have
determined the science problem they will investi-
gate. Students return to discuss with their friends
to develop their own methods or strategies for
solving science problems; (3) Analysis of the dif-
ficulty of the investigation. Students analyze the
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possible difficulties they will face in the research
process later. Students make a list of problems;
(4) Investigative speculation. Students make as-
sumptions about the findings they will examine.
Students make several conjectures that will likely
appear in research findings; (5) Designing experi-
ments. Students make a flow of research that they
will do. Students form work teams. Each student
has their own task in the investigation process; (6)
Science inquiry. Students do research. The teach-
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er observes and guides the investigation process
so that the findings lead to the expected results;
(7) Presenting the findings of science investiga-
tions. Students make an investigation report in a
group portfolio. Students present their findings in
front of their friends; (8) Evaluating the process
of scientific inquiry. Students open a question-
and-answer session about their findings. Students
analyze deficiencies in their investigations.

Figure 3. The Learning Process Uses a Graphic Organizer Based Scientific Literacy Learning Model

in Elementary Schools

The research findings described focus on
the findings in the assessment phase. The assess-
ment phase shows the results of the effectiveness
of the graphic organizers-based scientific literacy
learning model. The trial was carried out by com-
paring the scientific literacy learning model based
on graphic organizers with the popular science

Table 1. Paired Samples Test of the Experiment 1

model used in Indonesia. The following is a data
processing of learning comparison research fin-
dings between using a scientific literacy learning
model based on graphic organizers and a science
model in the fourth grade of Indonesian elemen-
tary schools.

Paired Differences

95% Confidence Interval Sig.
Mean Std. Deviation Sti;l Error  of the Difference (2-tailed)
ean
Lower Upper
Pretest - 15.600 15.500 3.100 21.998 9.202 5.032 24 .000
Postest

The decision-making criterion in the pai-
red sample t-test is if the sig. (2-tailed) < 0.05 then
there is a difference in the average value and if the
sig. (2-tailed) > 0.05, then there is no difference in
the average value. Based on the table above accor-
ding to the applicable criteria a significance va-

Table 2. Paired Samples Test of the Experiment 2

lue <0.05 or 0.000 <0.05. The conclusion is that
there is a significant difference between student
learning outcomes before and after using graphic
organizers-based scientific literacy learning mo-
dels in the experimental class 1.

Paired Differences

95% Confidence Interval Sig.
Mean Std. Deviation St?vj[Ermr of the Difference df (2-tailed)
ean L
owWer Upper
Pretest- 14 hg0 13.013 2.603 24.451 13.79  7.331 24 .000

Postest
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The decision-making criterion in the pai-
red sample t-test is if the sig. (2-tailed) < 0.05 then
there is a difference in the average value and if the
sig. (2-tailed) > 0.05, then there is no difference in
the average value. Based on the table above accor-
ding to the applicable criteria a significance value
<0.05 or 0.000 <0.05. The conclusion is that the-
re is a significant difference between student lear-
ning outcomes before and after using the science
model in the experimental class 2. To see the ef-
fectiveness between the two models (science and
scientific literacy based on graphic organizers)
what needs to be done is to compare the average
posttest scores of the experimental class 1 and the
experimental class 2. Based on the calculations
that have been done, it is found that the average
posttest score of the experimental class 1 is 83.84
and the average posttest score of the experimental
class 2 is 85.88. Thus, the average of the experi-
mental class 2 > the average of the experimental
class 1 or 85.88 > 83.84. The conclusion is that
learning science in grade 4 using a scientific lite-
racy learning model based on graphic organizers
is more effective than using a science learning
model.

The following is presented in the histo-
gram figure of the comparison value of the ave-
rage class scores of the Experiment 1 and the Ex-
periment 2:

2
Experiment 2 -85 88

W N-gain
. 8 W Average
Experiment 1 83,84 Posttest

J e

i

0 50 100
Figure 4. Comparison of the Average Scores of
the Experiment 1 and the Experiment 2

From the histogram image above, it is clear
that learning using scientific literacy learning
models based on graphic organizers is more ef-
fective than using science learning models. This
is supported by the opinion of Klucevsek (2017)
and Magaji et al. (2022) who say that the help
of approaches or methods that are adaptive can
help students achieve learning goals. The same
is also explained by Rosenblum et al. (2019) that
elementary school students will learn more easily
if accompanied by interesting concepts. Students
will be interested in problems related to their lives
so that students will find and investigate for them-
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selves what steps will be taken to solve the prob-
lem. This is definitely supported by the learning
process designed by the teacher. One of the lear-
ning process strategies is by employing a graphic
organizer-based for teaching scientific literacy,
which would substantially help pupils learn.

According to the calculations, the expe-
rimental class 2 has a higher N-gain value than
the experimental class 1. The two classes’ N-gain
values being compared provide proof of this. The
N-gain value for the experimental class 2 is 0.712
in the high category, and the N=gain value for
the experimental class 1 is 0.628 in the medium
category. The N-gain test was used to determine
how to gauge the improvement in cognitive lear-
ning outcomes and science process skills between
pre and post-learning. In the experimental class
2, there is an increase in student learning progress
from before and after learning. Thus, learning
scientific literacy based on graphic organizers in
the experimental class 2 is well used to improve
students’ abilities and competencies.

The novelty of this research is to base a
teaching material designed using graphic organi-
zers and combined with a literacy learning mo-
del, which can train mindsets and add aesthetics
to attract students’ attention in learning. The con-
tents and requirements for scientific literacy in
grade IV elementary schools are met by the scien-
tific literacy teaching resources using the graphic
organizer technique.

Students find it simpler to fully compre-
hend the reading’s contents when employing
graphic organizer strategies to organize the vario-
us concepts and assignment descriptions found in
scientific literacy instructional materials. By utili-
zing graphic organizer techniques, the content of
training materials for scientific literacy can reach
the chosen fundamental competencies. Additio-
nally, the language used in instructional materi-
als is simpler and clearer so that any student may
understand it spelled correctly, sentence by sen-
tence. The instructional materials created include
pleasing color gradations so that they can encou-
rage pupils to adhere to the learning process.

CONCLUSION

The research conducted aims to see the ef-
fectiveness of graphic organizer-based scientific
literacy learning models in elementary schools.
Based on the research findings, it shows that
the scientific literacy learning model based on
graphic organizers is declared feasible, practical,
and more effective to be applied in the science
learning process in the fourth grade of Indone-
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sian elementary schools. Based on the scientific
literacy model using the graphic organizers for
science strategy that has been carried out, it is
concluded that an analysis of the profile of the
curriculum, students, and the learning needs of
scientific literacy using the graphic organizers for
science strategy has been found with a very good
average category. The impact of this research
is that students’ literacy skills improve because
graphic organizers strategies are effectively used
to achieve learning objectives. Students are very
enthusiastic and passionate about learning becau-
se students become the main actors in learning
or are student-centered. This research has a great
opportunity to be developed in the future, especi-
ally in terms of teaching and education. One of
the studies that can be carried out further is the
development of graphic organizer strategies into
technology that students need, where the techno-
logy used can be used by students anywhere and
anytime. This can be one of the learning media
for students and graphic organizers can also be
linked to other abilities and competencies such as
higher-order thinking or numeracy literacy. The
use of the graphic organizer strategy can be ex-
panded because it has been proven to be able to
support student success in learning.
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