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Introduction

The development of the current
global era is marked by the need of a new
set of skills known as 21* century skills (Lavi
et al., 2021). The term of “21* century skills”
has been widely used in the context of
education about how education provides
comprehensive skills training for students to
become “ready to work™ and “ready to live”
human beings in the middle of increasingly
global competition (Taar & Palojoki, 2022).
The 21" century skills must include:
knowledge, skills, attitude, value, and ethic
(Valtonen et al., 2021). The mentioned skill
is referred to the skills in communication,
thinking,

creative collaboration,

understanding across cultures, and critical
thinking (Teo et al., n.d.). The other skills
which also being a part of 21 century skills
are skills in reasoning, understanding
content, and applying knowledge to solve
the problem (Haug & Mork, 2021).

Scientific literacy is one of a set of
21* century skills that must be mastered by
students. The term of scientific literacy was
first used by Paul de Hart from Stanford
University which means understanding
science and applying it to the needs of
society (Pantiwati & Husamah., 2015), but it
has undergone changes in meaning
throughout history which basically migrated
from the ability to memorize the scientific
literacy concept and laws to become more
comprehensive skills by involving various
aspects of knowledge, investigation, way of
thinking, and the interaction of science,
technology, environment, and society
(Rusilowati et al., 2016; Valladares, 2021).
Scientific literacy is defined as the skills that
students have in thinking and processing
information as well as analyzing and
evaluating using a scientific mindset, so they
can make decisions based on their
knowledge and experience (Crowell &
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Schunn, 2016; Miller & Czegan, 2016;

Wright et al., 2016).
In the

scientific literacy has a strategic position

vocational  education,
because it requires students to be more
focus on career, competency readiness, to
communication and collaboration (Wang &
Chen, 2019; Wannapiroon et al., 2021). This
position of scientific literacy in vocational
education which tends to be equated with
academic education is need to be
highlighted, considering they both have
different characteristics. As  vocational
graduates are directed to be directly
absotbed into the work/industry which is
relevant to their skills, learning process in
vocational prioritizes applicable
competencies and practices (Jatmoko, 2013).
Vocational education requires students to
have skills in communication, think critically
and  creatively, and gave a  good
interpersonal skills in order to meet the
increasingly fierce competition in industry
(Basito et al., 2018). They emphasizes
practice rather than concepts for the
achievement of skills in their respective
fields (Warwas & Helm, 2018). Scientific
literacy plays a role in vocational education
to guide students to be able to apply their
knowledge in the context of work related to
industry (Drummond & Fischhoff, 2017).

In order to fulfill the needs of
student scientific literacy as a part of 21°
century skills, current education also needs
to optimize the function of technology as a
form of adaptation to the digital era. The
shift of teaching materials is one of the
innovations created to increase student
interest in learning (Herawati & Muhtadi,
2018). One of the teaching materials that
has been widely developed is an e-module,
which is an independent teaching material
that was arranged in an electronic system in
which it contains supporting media such as



figure, animations, audio, and video
(Cahyanto & Afifulloh, 2020). E-modules
are electronic versions of printed modules
that are designed using certain software and
help wusers to achieve the expected
competencies according to their complexity,
because e-modules are not only contain
materials, but also methods, limitations, and
evaluation methods in learning (Elvarita et
2020; Islamiy et al, 2018). This e-
modules is developed in order to improve

al.,
scientific literacy at various level of
education by including activities which can
triggers interaction and students’ thinking
skills. (Dwi  Atmaji & Maryani, 2018).
Scientific  literacy-based = e-module  is
commonly using the daily occasion which is
related to the current material being studied
to be able to directly seeing the relationship
between science and real life (Rahmatullah
et al.,, 2021). By using the scientific literacy-
based e-modules, students are expected not
only to learn, but also to increase the
capacity for scientific knowledge, identify
questions, draw conclusions based on the
fact related to the scientific concepts, to
making decisions with or without teachers
(Nurjannati et al., 2010).

This study will explain how the role
of e-modules in improving students’
scientific  literacy  skills, especially in
vocational  education, using  various
supported and relevant sources/references.
This study is expected to provide an
overview about the importance of digital
teaching materials in learning process in
order to facilitate students in improving
skills of 21* era, especially scientific literacy

skills.

Research Methods

This study used a literature review
method, which is a literature study whose
data presentation uses references related to
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the research objectives. This study is
conducted by analyzing 5 articles in national
publications which is related to the scientific
literacy e-modules in vocational education.
The minimum number of the development
of scientific literacy e-modules in vocational
level compared to other levels become a
limitation in number of articles analyzed.
Articles are collected by using Google
Scholar database. The articles chose based
on the inclusion criteria which has
determined as follow: (1) the article
objectives is to developing e-modules to
improve students’ scientific literacy skills;
and (2) the subject of the study is vocational
students.

Results and Discussion

Scientific ~ literacy  skills  are
considered very important for students in
understanding issues and solving problems
in daily life. Scientific literacy is a skill that
student mastered to recognize concepts,
understand, explain, communicate, and
solve the problems and issues in daily life
related to the material has been studied, so
that students have a positive attitude and
apply high sensitivity towards themselves
and the society (Yuliati, 2017). By seeing the
characteristic of scientific literacy which
emphasizes the achievement of scientific
literacy skills, so that the learning process is
not only memorizing knowledge, but also
have to be process-oriented and the
formation of scientific attitude to solve
problems. Students must be equipped with
the critical and creative thinking skills to
build the scientific literacy skills (Kurniawati
et al., 2021).

As the characteristics of 21* century
learning process is a process that involves
interaction between teachers and students
according to the progress of science and

technology, the selection of teaching
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materials in the learning process plays an
important role in achieving competency
standards and basic competencies that must
be achieved by students (Magdalena et al.,
2020). A practical way to improve the
scientific literacy skills in the learning
process is present material that contains
facts, concepts, principles, and laws in the
teaching materials used (Muzijah et al,

2020). The development of e-modules is an
alternative way that is widely conducted to
facilitate the learning process at various
levels of education. The following table is
shown the results of the analysis of 5 articles
that describe the importance of e-modules
in improving students’ scientific literacy
skills, especially at vocational level.

Table 1. The Analysis Result of 5 Relevant Articles

E-Modul
Author (s) _ ocue
Title Learning Results
r
(Year) Characteristics
E-modul ith Android
o u? Wt o r91 Improving the critical thinking skills of
L Appy Pie Based on Socio- . . .
Sulistiani et SSI Learning vocational students by presenting the

Scientific ~ Issues (SSI)  to

al. (2022) Improve  Students’  Critical Approach m?tezils bajed on1 issutes tor problems in
1 1 ot :
Thinking Skills scientific and social contex
The Development of Project
B L i iBl) Physi
ased earn.mg (BBl . ysIes Improving the ability of vocational
Module Using Analogies to _. . . ..
Rahayu et ° . PjBLL  Learning students to think critically and solve the
Improve  Scientific  Literacy . .
al. (2020) | Approach problems through PjBL learning syntax
Skills on Temperature and Heat d scientific lit o dicat
ot it racy indi 1.
Materials  for 10" Grade And sclehific etacy Indicators
Vocational Students
The effectiveness of STEM- STEM Improving the critical and creative
. integrated Project Based ) . thinking skills of vocational students in
Cahyani et . Integrated PjBL ) .
L (2020 Learning E-Module to the L ; solving the problems. It emphasizes the
al. earnin,
( ) Creativity of Vocational & creativity and innovation in generating
Approaches . .
Students ideas for problem solving.
The devel t of Probl
¢ deve op@en © robiem Improving the critical thinking skills of
. Based Learning E-Module on . . . .
TLarasati et . PBL Learning vocational students through discussion
L (2018 Polymer Materials for 12% A b J ¢ of b that
. 1
al- ) Grade Student at SMK Ma’arif pproac an managemen . of pro .ems a
. challenges students’ intellectuality.
Nu 1 Sumpiuh
i Empirical Analysis of Scientifi
Syahputri ~mp1r1ca nalysis ob scientific Content Based Improving the scientific literacy skills of
et al. Literacy-Based E-Module as . .. .
. on the 4 Aspects  vocational students by training the logical,
(2019) Learning Resources for L . . . .
. o of Scientific  analytical, critical, and creative thinking, as
Electromagnetic Radiation . . .
Literacy well as the ability to collaboration.

Materials

Based on the literature review shown
in Table 1, the development of e-modules as
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one of the digital teaching materials is
basically carried out to answer the
technological ~ challenges in  providing



teaching materials that can facilitate the
learning process and students to have skills
in the 21 century era. Sulistiani et al., (2022)
utilizing e-module in improving students’
critical thinking skills at the vocational level
through the Social-Science Issues (SSI)
approach, meaning that the e-module
present materials related to issues in
scientific and social context. As a result,
vocational students who used the e-module
proved to have higher scores than students
who did not use the e-module. E-modules
with the SSI approach are able to improve
students’ scientific literacy skills, because
issues that are close to life experiences will
increase interest and turn students into
active learners (Tsai, 2018). The e-module
with SSI approach will encourage students
to engage in critical dialogue and practice
scientific literacy skills including the ability
to think scientifically, discuss, solve the
problems, understand the interaction
between science, technology, environment,
and society, and build scientific attitudes
(Anagiin & Ozden, 2010; Subiantoro, 2011).

Rahayu et al, (2020) shows that

scientific literacy skills using e-modules with
the Project Based Learning (PjBl) approach
have increased in the moderate category.
This e-module is structured with PjBL
syntax using analogies in each learning
activity completed by scientific literacy
indicators. The flow in this e-module begins
by representing important  questions,
designing plans for the given projects, to
solving problems in it. PjBL activities can
change the tendency of students who are
passive to become active (Mulyadi, 2016). E-
modules with PjBL approach make students
not only have technical skills, but also non-
technical skills relevant to scientific literacy,
namely the ability to think critically, solve
problems, collaborate, to life-long leaning
(Guo et al., 2020).

Cahyani et al, (2020)presents the
effectiveness of the use of e-module that are
not only to build critical thinking skills, but
also the creative thinking skills of vocational
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students. According to the article, creativity
and innovation are needed in solving the
problems by providing new ideas that
support the solution. This e-module
packaged with Problem Based ILearning
(PBL) and Science technology Engineering
Mathematics (STEM) approaches. This is in
line with the article belonging to Larasati et
al., (2018) who developing e-module with a
PBL approach. This e-module is considered
to be able to improve students’ scientific
literacy skills, because the PBL and STEM
approaches are similar to the SSI approach
which also presents problems related to
daily occasions. Moreover, in the PBL
approach which requires problem situations
in order to challenges students in the terms
of  intellectuality, discussion, and
managementof problems or issues will help
students to think critically. This means that
PBL approach is effectively used for high-
level learning which is also used as the
development of learning materials in the
realm of verbal infromation, intellectual
skills, psychomotoric and attitudes that are
relevant to the curriculum standards applied
(Arini et al., 2021; Hasibuan et al., 2019).

Unlike the other four articles,
Syahputri et al., (2019) presents the results
of the development of the scientific literacy
e-module that emphasized 4 aspects of
scientific literacy as content in the e-module.
The aspects consist of science as the body
of knowledge, science as a way of
investigation, science as a way of thinking,
and interaction between science, technology,
environment, and society (Rusilowati et al.,
2016). This e-module is considered feasible
to be used to improving the scientific
literacy skills of vocational students.
Students who use this e-module will be
trained to have the ability to think logically,
analytically, critically, creatively, as well as
the ability to collaboration.

Literature Review. .. — 201
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Opverall, the e-modules are proven to
be digital teaching materials that are able to
support the scientific literacy skills of
vocational students. This scientific literacy
skills can be built through critical and
creative thinking skills, problem solving,
communication skills, and collaboration
skills during learning process. The scientific
literacy e-module must contain the aspects
and indicators of scientific literacy and
ensure  that all  aspects  contained
proportionally. The scientific literacy e-
modules can also be integrated with the
most appropriate learning approach and
relate to the scientific contexts and
problems in daily life, so that students
knowing the relevance of the material being
studied with real life condition. The use of
scientific literacy e-modules can improve the
quality of learning and students’ scientific
literacy skills as an effort of the fulfilment of
skills needed in the 21* century era. With the
skills mentioned, students will become
graduates who are ready to compete globally
and have sensitivity to the environment and
society.

Conclusion

Based on the results of the
discussions, the e-module has a strategic role
in improving the scientific literacy skills of
vocational students. The development of the
e-modules is not only to answer the
challenges in the digital era, but also
facilitates students to build abilities that can
support scientific literacy skills as part of
21st century skills. These abilities are built
during learning process through activities
and tasks that must be done by students
independently and groups. In addition, the
final evaluation of each lesson as well as the
whole learning is also a synthesis of every
science literacy-based learning. Two of them
not only contain the learning process with
activities that support scientific literacy
skills, but have been based on indicators and
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aspects of scientific literacy consisting of
aspects of knowledge, investigation, way of
thinking, and the interaction of science,
technology, environment, and society. E-
modules are flexible because they can be
combined with the various learning
approaches that are most suitable with the
characteristics of vocational students.
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