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Introduction

Abstract: This study aims to develop interactive multimedia learning to sharpen Gen- Z's
digital literacy on the material of substance pressure. The method used is research and
development with research instruments including multimedia validation sheets, digital
literacy questionnaires, teachers’ response questionnaires, and Gen- Z response
questionnaires. The research began with need analysis, then continued with the multimedia
design stage. The multimedia design stage produces the first draft of multimedia and
research instruments. The first draft of the multimedia was validated at the development
stage. The development stage included the validation of multimedia and research
instruments, as well as a limited field test. A valid Multimedia was subsequently
implemented into science learning. The evaluation stage was carried out by administering
a questionnaire on digital literacy questionnaires and teachers” and students’ response
questionnaires. The results showed that learning multimedia was declared feasible based
on a content validity value of 100%, and Gen - Z’s digital literacy index obtained a score of
3.30 or was in the medium category. It can be concluded that interactive learning
multimedia can be an alternative way in enhancing Gen-Z's digital on-substance pressure
materials. This study shows that science learning can contribute to accelerating digital
transformation by enhancing youths” capacity in digital literacy.
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High School in Makassar reveals that 32% of its students
experienced cyberbullying (Situmorang et al.,, 2018),

L1

The 21st century is characterized by digitalization
in every aspect of life. A drastic evolving technology has
impacted those who were born in 1997 - 2022 or called
Generation-Z which become engaged with digital space
since they were born. Having accustomed to digital
space, gen-Z becomes the most internet-addicted user
with a total duration of using the internet is more than 7
hours/day (Databoks, 2022).

Moreover, this phenomenon has led to a
detrimental impact on gen-Z themselves. A study
confirms that Gen-Z’s behavior towards learning, for
instance, time management, communication skills, and
attitude shows negative performance (Mahadi, 2019).
Besides, cyberbullying also appears to be a negative
impact on internet use for gen-Z. A study in one Junior
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whilst another study in Padang discovers 49% of Gen-Z
respondents were cyberbullying victims (Riswanto &
Marsinun, 2020).

By taking into account the negative impacts of
internet and technology use, gen-Z shall possess skills in
order to protect themselves from cybercrime. The skill is
later known as digital literacy. Digital literacy is a
required skill to prevent individuals from the negative
effects of technology (Novanana, 2022; Purnama et al.,
2021). Moreover, digital literacy is defined as skills in
using technology and accessing, understanding,
assessing, and communicating information obtained in
the digital space safely (UNESCO, 2018). Another
definition of digital literacy is individual skills in the use
of digital devices to search, sort information, think
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critically and creatively, and communicate effectively
through the digital landscape (Julien, 2019).

Moreover, digital literacy is highly essential in the
digital era these days. The lack of digital literacy could
be seen during the pandemic covid-19, where the hoaxes
about covid-19 and the vaccine were massively
spreading across the nation. According to the data
released by the Ministry of Communication, there were
2.239 hoaxes that have been spreading on social media
until 30 September 2022 (Ministry of CIT Indonesia,
2022). Given the reality that hoaxes are continuously
spreading, the individual shall be digitally literate in
order to combat the hoaxes. Align with that, a study
confirms that digital literacy equipped individuals with
critical thinking so that they can differentiate the real
news and fake news (hoaxes) (Fauziyah et al., 2022).

On the other hand, the rapid development of
technology in this century certainly requires competent
human resources in order to adapt as well as contribute
to the development of this science and technology. As
the future generations of Indonesia, Gen-Z is expected to
be able to improve 21st-century skills, one of them is
digital literacy (Abaniel, 2021; Buitrago-Florez et al,,
2021; Dishon & Gilead, 2021; Emara et al., 2021; Novitra
et al., 2021; Semilarski et al., 2021). For that reason, all
learning including science learning shall train students’
digital literacy.

A study confirms that digital literacy can be trained
through science learning. This is due to the utilization of
the scientific approach in the science classroom
(Komang et al., 2020), where gen-Z are trained to look
for relevant theories from various sources to verify the
findings and concepts of science they are studying. In
response to these opportunities, science learning should
take a role in developing digital literacy to produce the
21st-century generation. It can be done through digital-
based science learning. Digital-based science learning
can be applied by harnessing digital learning
multimedia. This is supported by research that shows
that science learning can enhance digital literacy by
using learning multimedia (Nurcahyo et al., 2020).
Furthermore, the use of digital learning media can
sharpen students’ technological skills (Winasti et al.,
2018).

Based on preliminary studies in two junior high
schools that have used digital learning media in
Makassar, it was found that 83.3% of science teachers
design digital learning media wusing Microsoft
Powerpoint which contains learning objectives, teaching
materials, drawings, and learning videos. However, the
results showed that the use of learning media created
with Microsoft Powerpoint can reduce teacher-student
interaction, causing students to be less active in learning
(Ding & Liu, 2012). In addition, although this school has
used digital learning media, the results of the digital
literacy index survey at the time of the preliminary study
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revealed that the digital literacy index of students in the
two schools was 3.78 with the highest score of 5. This
indicates that the digital literacy index in the two schools
has not reached the good category. Therefore, efforts are
needed to train students' digital literacy by optimizing
the use of digital-based learning multimedia. Given the
preliminary study result and the potential of enhancing
digital literacy through science learning, this study aims
to develop interactive learning multimedia that contains
digital literacy competencies.

Method

This study was research and development using the
ADDIE model. The research took place in two Junior
High Schools in Makassar and involved 46 Gen-Z at 8t
Grade 30t January - 31st May 2022. The research began
with the need analysis phase was conducted to acquire
the students” and teachers’ needs as well as analyze the
science curriculum as a baseline to design interactive
multimedia. The following phase was designing
multimedia and research instruments such as a
multimedia  validation sheet, digital literacy
questionnaires, and a set of questionnaires of teachers’
and students’ responses towards multimedia. Draft I of
Multimedia and research instruments was subsequently
validated by experts in the development phase. The
draft I of Multimedia was declared valid by two experts
in multimedia and science education with the content
validity being 1.
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Figure 1. Research Scheme

Similarly, the digital literacy questionnaire and
questionnaire of teachers’ and students’ responses
towards multimedia were valid with a content validity
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value of 1. According to Gregory, multimedia and
research instruments can be declared valid if the content
validity value is more than 0,60 (Gregory, 2015).
Furthermore, digital literacy was acknowledged as
reliable with an alpha Cronbach value of 0.930. The valid
multimedia is then implemented in a science classroom
in the implementation phase. Afterward, Gen-Z’s digital
literacy was measured along with teachers” and
students’” responses toward multimedia during the
evaluation phase.

Furthermore, the digital literacy questionnaire
consists of five competencies presented in Table 1.

Table 1. Digital literacy indicators

Competency Competency

Digital Skills The ability in using hardware and software

The ability to upload and download file
from internet

Information and Ability to find out the truth of information
data literacy received on the internet

Ability to identify hoaxes
Communication Ability to use google workspace features

and (google document, google drive)
Collaboration  Apjlity to communicate through digital
platforms
Digital Content ~ Ability to create presentation materials
Creation online
Giving credits to the author/creator of
digital content
Digital safety =~ Data privacy

Ability to avoid potential digital security
hazards on the internet

Result and Discussion

The feasibility of multimedia is assessed based on
two aspects, namely the validation results of multimedia
experts and material experts as well as the responses of
teachers and students to interactive learning
multimedia.

Table 2. Multimedia Validity Result

Aspect Content Validity Value Validity Level
Usability 1 Very High
Science and Digital 1 Very High

Literacy Content

According to expert validation of usability and
science and digital literacy content on table 1, it is
obtained that interactive learning multimedia is
declared valid and feasible to be used in learning
process. This is because interactive multimedia learning
is equipped with a user guidebook, which making it easy
for users to operate the multimedia. In addition,
interactive learning multimedia features operate well
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and the multimedia installation process was running
without any problems. Moreover, video, simulation and
audio on multimedia can be played well. This is in line
with the multimedia feasibility criteria developed by
Thorn that interactive learning multimedia is declared
feasible if it meets the requirements of easy navigation,
usability, multimedia learning design and compatibility
(Pratama et al., 2019). Furthermore, the feasibility of
interactive learning multimedia on aspects of science
and digital content is declared feasible by science
education experts. This is because interactive learning
multimedia is developed based on basic science
competency on pressure of matter and digital literacy
competencies. In regard with digital literacy content,
multimedia is equipped with features to enhance Gen-
Z’s digital capacity in technology use, information and
data literacy, communication and collaboration, digital
content creation, dan digital safety.

Research findings show that interactive learning
multimedia can enhance Gen - Z’s digital literacy.

340

294

3.00 +

Average Index

Digital Skills ~ Information Communication Digital Content Digital Safety Digital Literacy
and Data reation Index

n
Literacy Collaboration

Figure 2. Digital Literacy Index on Each Competency

It was obtained that the average student literacy
index was in the moderate category. This is in line with
the results of a survey on the digital literacy status of the
Indonesian people which shows that the digital literacy
index of the Indonesian people is still in the moderate
category (Kementerian Komunikasi dan Informatika RI,
2022). Similarly, another research also reveals that Gen-
Z’s digital literacy is in good category (Naci Coklar &
Tatli, 2021; Stjepi¢ et al., 2019). The results are further
analyzed on the digital literacy index on each
competency and the role of interactive multimedia
learning.

Competency in using technology or well known as
digital skill is an important part of constructing an
individual's digital literacy skills. Digital skills is
constructed by two indicators such as the ability in
operating hardware and software and the Gen - Z's
ability in uploading and downloading file from internet.
Based on these indicators, interactive learning
multimedia is developed in the form of software to
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increase students' knowledge in operating software, as
well as facilitating students in training the ability to use
hardware by operating multimedia.

4.00
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3.00 +
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S 2.00
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«
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< 100 4
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T
Ability to upload and
download file from
internet

Ability in using hardware
and software

Figure 3. Digital skills competencies

Figure 2 shows the value of the digital literacy index
on the indicator of the ability to use hardware and
software as well as the ability to download and upload
data to the internet is 3.40 or is in the moderate category.
This is because the interactive learning multimedia is
integrated with online students” worksheet using google
document. Students’” worksheet created with Google
documents allows students to learn how to connect
hardware with the internet network using WiFi and
Hotspot which is a foundation of digital skills.
Moreover, this students” worksheet also facilitates
students in recognizing search engines. By using
interactive learning multimedia, Gen-Z will get used to
technology, which also contributes to enhancing their
digital literacy skills. A study confirms that Gen-Z's
digital literacy is influenced by their familiarity of using
technology (Naci Coklar & Tatli, 2021).
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Figure 4. Information and Data literacy
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Figure 3 shows the digital literacy index’s value for
finding out the truth of information received on the
internet was 3.38 and the ability to identify hoaxes was
3.42. So it can be concluded that both sub-indicators are
in the medium category. This achievement is supported
by the existence of material on interactive learning
multimedia that discusses the characteristics of fake
news and how to identify it as presented in Figure 4.
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Figure 5. Display of material-tips in recognizing fake news

The third competency is communication and
collaboration. Communication and collaboration was
measured on the ability of Gen-Z’s in harnessing google
workspace features particulary google document and
google drive and communicating through digital
platform.

T 3.37 3.43

3.00 +

2,00 +

Average Index

1.00 T+

Ability to use google worskpace ~ Ability to communicate through
features (google document, digital platforms
google drive)

Figure 6. Communication and Collaboration Index

Figure 5 shows the digital literacy index value for
the ability to use the google workspace feature is 3.37.
Meanwhile, the ability to communicate through digital
platforms has an index of 3.43 or is in the moderate
category. To sharpen these competencies, interactive
multimedia learning is equipped with a virtual
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laboratory and online students worksheets using Google
Documents. Both features facilitate learners to work
together in conducting virtual experiment activities and
writing reports collectively. In addition, the existence of
online students’” worksheets can lessen learning time
given that the worksheet can be done simultaneously
through google document.

400 T 335 3.36

3.00 +

2.00 +

Average Index

1.00 +

Ability to create Giving credits to the
presentation materials  author/creator of digital
online content

Figure 7. Digital Content Creation

Digital content creation focuses on developing
individuals' abilities in creating digital content. Figure 6
reveals digital literacy index for an indicator of creating
online presentation materials is 3.35 and Gen-Z’s ability
in giving credit to the author/creator of the digital work
is 3.36 or is in the moderate category. Gen-Z was
instructed to make presentation materials from the
students” worksheets created to enhance this
competency. The creation of this presentation material
utilizes an online graphic design application, namely
Canva. The creation of presentation materials using
Canva also allows students to work collectively in real-
time.

400 T 2.61 3.27

3.00 T - 1

2.00 +

Average Index
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Personal data security  Ability to avoid potential
knowledge digital security hazards on
the internet

Figure 8. Digital Safety
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Digital safety is the ability of students to maintain
the security of personal data when doing activities in the
digital space. Figure 7 shows the index value for the
digital safety indicator is 1) personal data security
knowledge of 2.61 or is in a low category and 2) the
ability to avoid potential digital security hazards on the
internet by 3.27 or is in the medium category. In regard
to the enhancement of Gen-Z'’s digital safety, interactive
multimedia learning is equipped with material about the
types of personal data that should not be shared with
others. In addition, interactive multimedia learning
contains material on the characteristics of websites that
contain viruses or malware. It aims to prevent Gen-Z
from being exposed to malware or virus.

Multimedia Pembelajaran Interaktif
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Figure 9. Display of material on the type of personal data
privacy

Moreover, teachers’” and Gen-Z's response toward
interactive learning multimedia is becoming a factor of
determine the feasibility of multimedia.

Table 3. Teachers’ response towards interactive
multimedia

Aspect Teachers’ response (%)
Technical 94.72
Content 96.82
Visual Design 95.00
Usefulness 100.00
Average Response 96.63

According to table 3, teachers’ response towards
multimedia is 96.63% or in the great category. To be
specific, the average percentage of responses for each
aspect is in the range of 94% - 100%, so teacher responses
can be expressed in very strong categories. Another
finding is that the usefulness aspect obtains the highest
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percentage of responses of 100%. Based on these data, it
can be stated that interactive learning multimedia is very
beneficial for Schools A and B, especially in enhancing
Gen-Z’s capacity in digital literacy. Similarly, it is also
very helpful in overcoming the limitations of substance-
pressure practicum tools available in both schools. In
addition, the existence of interactive multimedia makes
learning time more efficient. The allocation of science
learning time, which is limited to 40 minutes during the
new normal, causes science teachers in Schools A and B
to have to arrange learning time so that materials and
practicums can be carried out. The existence of
multimedia is very helpful in maximizing the allocation
of very limited learning time. This is because interactive
multimedia learning provides materials, virtual
experiments, and practice questions in one application,
making it easier for teachers and students to access and
utilize the multimedia. This is supported by research
that reveals that the use of interactive learning
multimedia can make it easier for teachers to deliver
material creatively and improve the quality of learning
(Guan et al., 2018; Kapi et al., 2017; Khoiriah et al., 2016;
Stark et al., 2018).

Table 4. Gen-Z’s response to interactive multimedia

Criteria Percentage (%)

Science content 83.80
Digital literacy content 84.09
The ease of operating multimedia 86.52
Average Response 84.70

Based on table 4, an average percentage of Gen-Z’s
responses to interactive learning multimedia was
obtained at 84.70% or in the very good category. This is
because multimedia is developed according to the needs
of Gen-Z. In addition, multimedia is accompanied by a
user guide, so students can easily understand the
procedure for using multimedia. On the technical aspect,
multimedia can be easily installed on the hardware used
by students, and the process of loading multimedia
applications goes well. Likewise, with the content on
multimedia, both material, simulation videos,
animations, and virtual experiments went well. In
addition, based on the results of observations during the
multimedia implementation stage, students showed
interest and enthusiasm in participating in learning.
Several studies have confirmed that multimedia can
stimulate students' interest in learning (Guan et al., 2018;
Khoiriah et al.,, 2016). Furthermore, at this stage of
multimedia implementation, students show their
activeness by giving questions about the material being
taught. In addition, students become very active,
especially when working on virtual experiments with
group friends. This is supported by the results of other
studies that reveal that the use of multimedia can
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transform the learning environment from teacher-
centered to student-centered (Coleman et al., 2016).

Conclusion

Interactive learning multimedia that is feasible to
use contains core competencies, basic competencies,
learning objectives, materials, simulations, videos,
practice questions, and virtual laboratories. Multimedia
feasibility is indicated by the validation results of
multimedia experts and science education experts which
show a content validity of 1 or 100% or meet the criteria
for feasible multimedia. In addition, the feasibility of
multimedia is proven by the response of teachers and
Gen-Z which is in the very good category. Furthermore,
interactive learning multimedia can improve Gen - Z’s
digital literacy. This is because multimedia learning
contains material that includes five digital literacy
competencies, namely competencies in using
technology,  information and data literacy,
communication and collaboration, digital content
creation, and digital security. The value of the student's
digital literacy index after learning science using
interactive learning multimedia is 3.30 or is in the
medium category.
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