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}Abstrak Literasi sains sangat penting bagi generasi Z (Gen-Z), sementara literasi sains pada Gen-z di Indonesia
perlu ditingkatkan. Penggunaan gawai oleh Gen-Z hampir sepanjang waktu memungkinkan penelitian penelitian
tentang peningkatan literasi sains dengan memanfaatkan gawai layak dilakukan. Penelitian ini bertujuan untuk
mengetahui efektivitas multimedia interaktif berbasis gawai untuk meningkatkan literasi sains Gen-Z serta
mendeskripsikan respon Gen-Z terhadap multimedia interaktif tersebut. Penelitian ini merupakan penelitian pre-
eksperimen, dengan menggunakan desain one group pretest and posttest, yang merupakan bagian penelitian dan
pengembangan dengan model 4D pada tahap tes validasi, untuk mengembangkan multimedia interaktif berbasis
gawai memanfaatkan isu-isu sosial-sain untuk meningkatkan literasi sains Gen-Z. Multimedia interaktif dibuat
dengan memanfaatkan program pembuat file presentasi, file gambar, animator, dan emulator. Multimedia yang
dikembangkan mengikuti pola: isu-isu sosial-sains, penemuan, dan penerapan konsep. Literasi sains dinilai
dengan menggunakan tes literasi sains. Respon siswa dideskripsikan berdasarkan hasil angket respon dan
interview beberapa siswa yang terpilih. Hasil penelitian menunjukkan bahwa literasi sains siswa di kedua sekolah
mengalami peningkatan. Skor N-gain sebesar 0.49 untuk SMP Sepuluh Nopember Sidoarjo dan 0.42 MTs Ma'’arif
22 Lamongan dengan kategori medium, sehingga dapat disimpulkan multimedia interaktif yang dikembangkan
mampu meningkatkan literasi sains siswa. Namun, siswa Gen-Z tidak bisa puas dengan multimedia tersebut.
Siswa menyarankan beberapa peningkatan multimedia dari segi visual, audio, dan musik, sehingga mereka dapat
menikmati multimedia tersebut sepanjang waktu dengan menggunakan gawai.
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Abstract Scientific literacy is very important to generation Z (Gen-Z), while the Gen-z's scientific literacy in in
Indonesia needs to be improved. The use of devices by Gen-Z almost all the time in their daily live allows research
on improving scientific literacy by utilizing devices to be feasible. This study aims to determine the effectiveness of
device-based interactive multimedia to improve Gen-Z scientific literacy and describe the Gen-Z response to
interactive multimedia. This research is a pre-experimental research, using the design of one group pretest and
posttest, which is part of research and development with the 4D model at the stage of validation testing, to develop
device-based interactive multimedia utilizing social-scientific issues to improve Gen- Z. Interactive multimedia
was created by utilizing presentation file creation, image, animator, and emulators programs. Multimedia was
developed following patterns: social issues - scientific, discovery, and application of concepts. Scientific literacy
was assessed using a scientific literacy test. Student responses were described based on the results of the
questionnaire responses and interviews of selected students. The results showed that scientific literacy of students
in both schools had increased. The N-gain score is 0.49 for Sepuluh Nopember Junior High School Sidoarjo and
0.42 Ma’arif 22 Islamic Junior High School Lamongan in the medium category, so that interactive multimedia
developed can improve students' scientific literacy. However, Gen-Z students cannot be satisfied with the
multimedia. Students suggest several multimedia enhancements in terms of visual, audio, and music, so that they
can enjoy the multimedia all the time by using the device.

Keywords: scientific literacy, Generation Z, gadget-based interactive multimedia, socio-scientific issues
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INTRODUCTION

The 21* century is a time in which humans live in
a world that seems borderless. The flow of
globalization, internationalization, and the
development of information and communication
technology happens so rapidly (PIPP, 2006).
There are four domains needed to be able to live
in the 21st century, namely digital literacy,
inventive thinking, effective communication, and
high productivity (NCREL and Meitri Group,
2003).

Scientific literacy is included in digital
literacy domain (NCREL and Meitri Group,
2003). Knowledge and understanding of the
concepts and processes of science are needed by
everyone in order to make decisions, participate
in social life and cultural diversity, and increase
economic productivity. Scientific literacy is very
important in modern society life which
encountered issues related to science and
technology (Pacific Policy Research Center,
2010). Thus, this literacy is needed for students
nowadays.

Science education in Indonesia is in
progressing. Since 2012 to 2015, scientific literacy
score increased by up to 21 points (OECD, 2016)
even though it is still in chategory below average.
This shows that scientific literacy of Indonesia
students can be increased with some efforts
during learning process in school. Furthermore,
this improvement can be achieved by applying
creative ways that attract students' interest, so
students become interested in reading, thinking,
conducting investigations, and making decisions
related to the issues given, for example by flip-
book and blog (Maghfiroti et al, 2013;
Pravitasari, 2015).

Meanwhile, junior high school students,
known as generation Z (Gen-Z), have a tendency
cannot be separated from their gadget. These
conditions can be utilized and provide a large
space for teachers to use gadget as a tool to
support science learning. Utilization of devices
appropriately tends to generate student learning
(Clayton and Murphy, 2016). Gadget becomes a
tool that makes students productive as long as
directed by proper usage rules (Anshari et al.,
2017). This is in accordance with 21* century
information, media, and technology skills. This
skills demand students to be able to access,
understand, and analyze media and media
messages to find information and using
technology (Pacific Policy Research Center,
2010).

Interactive multimedia is one of media that
can runs using gadget in the form of digital
application. Digital applications contribute
significantly to the implementation of didactic
principles and achievement of educational goals
(Webb, 2005; Lamanauskas & Vilkonis, 2007;
Shi, 2013). Learning and teaching process
supported by multimedia attracts students and the
creation of correct conceptions (Chen, 2012).
Multimedia and virtual reality makes the world
more visible in ways that others have never

known before (McClintock, 2001; Bilek, 2010;
Abersek, 2013). Students prefer to learn
something that facilitated by animation than
facilitated by other representation (Naqvi et al.,
2013). Theoretically, animation is more effective
to portray movement or dynamic process. Thus,
animator become attractive option for educators.
Research of Taufik, et al. (2016), Ismail, et al.
(2016), and Moore et al. (2014) confirm these
statements.

Some research was done in developing
science learning media to enhance students’
achievement, most of these studies showed
positive outcome (Chee et al., 2017; Wu et al.,
2017). However, research about gadget based
interactive multimedia on pressure concepts,
expecially to increase students' scientific literacy,
is still rare. Furthermore, there is limited
information about students’ feedback on a
learning media, expecially their desire from those
media. Based on this reason, the author has
developed gadget-based interactive multimedia as
a tool to enhance Gen-Z scientific literacy.

The features of multimedia contain of Socio-
Scientific Issues (SSI) relating to material pressure
and its application in daily life, the relevan
concepts to issues that are used as the topic,
experiments to strengthen students' knowledge
regarding concepts, the test used to measure
students' scientific literacy, and it is equipped with
a page link that can be used to determine the level
of students' scientific literacy. SSI become a basic
of the problem that must be solved by students
because using SSI can improve student
understanding, argumentation skills, empathy,
and reasoning effectively about science in various
life contexts (Wulandari et al., 2017), decision
making (Siribunnam et al, 2014), and proposed
argument (Bilican, 2018). However, there is no
research on SSI in fluid pressure concepts for
scientific literacy.

| METHODS|

This research is a pre-experimental study,
using one group pretest posttest design, which is
part of R&D research uses 4D models, on
validation testing stages (Thiagarajan et al., 1974)
to develop interactive multimedia in gadget based
on SSI. Define stage determines the tasks of
students and learning objectives to be achieved
using interactive multimedia developed. Design
stage designs an interactive multimedia in
accordance with the scientific literacy as learning
objectives,  using  electronic  presentation,
animator, and graphics design programs, then
transfered to apllication program using emulator
software. The develop stage included expert
appraisal and developmental testing. The
disseminate stage include validation testing, i.e.
the pre-experiment implementation of interactive
multimedia to know the effectiveness of
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interactive multimedia in improving scientific
literacy of junior high school students and to get
students’ responses after wusing interactive
multimedia. The pre-experiment were conducted
on 30 students of Sepuluh November Junior High
School of Sidoarjo and 25 students of Ma'arif 22
Islamic Junior High School of Lamongan.

The scientific literacy is the result of students'
scientific  literacy tests with achievement
indicators developed from learning indicators and
adapted from the PISA-OECD indicators. The
test used consisted of 15 multiple choice questions
compiled and combined using new features in the
PISA Framework 2015 that analyzed the previous
PISA frameworks, using the level of cognitive
demand in scientific literacy assessment, namely
low, medium, and high.

The 15 multiple choice questions consisted of
six questions with low cognitive demand (Lo), 5
questions with moderate cognitive demand (M),
and 4 questions with high cognitive demand (Hi).
Data were analyzed descriptively using the
category of cognitive demand levels (Inzanah et
al., 2014) including N-gain (Hake, 1998), and t
test inferential analysis.

RESULTS AND DISCUSSION

Sosio-Scientific Issues in Gadget Application
Android platform gadget is needed to operate the
interactive multimedia which is developed. The
product produced in this study is gadget-based
multimedia for science learning. Figure 1 shows
the appearance of interactive multimedia. Product
specifications are as follows.

a. The gadget based interactive multimedia is
packaged in the form of an application file
(.apk) that can be installed into an Android-
platform gadget.

b. The features contained in the interactive
multmedia include: the initial display
(contains the Home, Experiments, Exercises, and
About menu), Home (contains the
destination, concept map, and material
menu), and check the level of scientific
literacy pages. In addition, it also comes with
a Home, Returns, and Checks Your Level of
Scientific Literacy icon (only be found on the
exercise page).

c. The gadget based interactive multimedia is
packaged in text, image, and audio-visual-
motion formats, contains SSI issues related to
pressure concepts and its application in
everyday life. These issues raise the problem
used to learn the pressure concepts and its
application in everyday life. Thus, students
can find out the applications and benefits of
the concept of pressure they learned to
respond to issues around them, for example
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prohibiting the use of high heels when visiting
a number of ancient monuments in Greece
related to solid pressure material, the death of
foreign tourists in Komodo Island is related
to hydrostatic pressure concept, and the
Indonesian submarine is surrounded by a
NATO joint fleet in the Mediterranean Sea
related to Archimedes' Law.

d. The gadget based interactive multimedia
facilitates training and scientific literacy test.
The scientific literacy test contains issues and
allow students to use their knowledge to solve
problems or make decisions related to the
issues. The test consists of 15 multiple-choice
items compiled and combined using new
features in the PISA 2015 framework that
incorporate the previous PISA frameworks,
namely by using cognitive demand levels in
scientific literacy assessment, starting from
level 1 to level 6.

Figure 1 The appearance of interactive
multimedia

Science and technology are one of the factors
that have an influence on all aspects of our lives.
Using gadget is one way for teachers to attract
students to master both science and technology.
Mastering on science and technology adequately
will be very helpful for each individual to actively
participate in society and in determining public
policies where issues related to science and
technology develop. Furthermore, mastering
science and technology also bring a great impact
on life. This reflects that science and technology
make a significant contribution to humans as
individuals or social beings. Figure 1 shows the
appearance of the interactive multimedia.

Gen-z's Scientific Literacy

The percentage of students' scientific literacy
(Gen-Z's scientific literacy) for each cognitive
demand is presented in Table 1.
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Table 1. Percentage of Students' Scientific Literacy for Each Cognitive Demand

Percentage (%)

School Name
Lol Lo2 Gl\i;n Mi M2 Gl\;n H1 H2 Gl\i;n
ﬁgﬁlgghfgfggggigfor 3 99 099 29 50 030 63 67 0.1l
ﬁ;ﬁ%ﬁﬁﬁlgﬁgiﬁgn 23 55 042 33 62 043 42 64 038

Table 1 provide information regarding the
percentage of students' scientific literacy from 2
pilot schools in solving questions in each
cognitive scientific literacy requested, which
includes low cognitive demand, namely L1 (pre-
test) and L2 (post-test), moderate cognitive
demand, namely M1 (pre-test) and M2 (post-
test), and high cognitive demand, namely H1
(pre-test) and H2 (post-test). Based on the table,
it is known that the scientific literacy of students
from 2 pilot schools to solve the problems in
each scientific literacy category has increased
during learning process.

Students’ scientific literacy of low cognitive
demand at Sepuluh November Senior High
School of Sidoarjo increased and its N-Gain is
0.99. Scientific literacy of medium and high
cognitive demand also increased and its N-gain
is approximately 0.30 and 0.11. Meanwhile,
students’ scientific literacy of low cognitive

demand increase by 0.42 of N-gain scoreat
Ma'arif 22 Islamic Senior High School of
Lamongan. Scientific literacy of medium and
high cognitive demand increasesby 0.43 and 0.38
of N gain score.

The results of the scientific literacy test are
represented in the form of scoring and leveling.
The analysis carried out included pre-test and
post-test data analysis which then calculated N-
gain scores to determine the increase in scores
between before and after learning activities. Data
processed from the pre-test and post-test aims to
determine the scientific literacy skills of students
before and after learning activities.

The data on the results of students' scientific
literacy tests which include mastery of the
domain of knowledge, context, and competence,
from the two pilot schools can be seen in the
following tables.

Table 2. Results of the Scientific Literacy Test of Students

Scientific
Score N- Literacy
No. School Name gain  Criteria Level
Pre-test Post-test  S°OT® Pre- Post-
test test
Sepuluh Nopember
1 Senior High School of 43 71 0.49 Medium 3 5
Sidoarjo
Ma'arif 22 Islamic Senior
2 High School of 33 61 042 Medium 3 4
Lamongan

Table 2 provide information regarding
scientific literacy scores that were successfully
obtained before and after participating in
learning activities using the developed SSI
Gadget. The average score of scientific literacy
of students in Middle School November 10 is
from 43 (less capable) to 71 (very capable) with
N-gain of 0.49 in the medium category. While

the average score of scientific literacy of students
in MTs. Ma'arif 22 Lamongan is from 33 (less
capable) to 69 (capable) with N-gain of 0.42 in
the medium category.

In addition, Table 2 illustrates the
acquisition of students' average level of scientific
literacy, as presented in Figure 2 as follows.
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= Pre-test

Or NWhAUO

SMP Sepuluh Nopember

Sidoarjo

Post-test

MTs. Ma'arif 22
Lamongan

Figure 2 Graph of Average Scientific Literacy Level of Students in Two Schools

Table 2 and Figure 2 show that the gadget-
based interactive multimedia developed can
develop students' scientific literacy skills which
are characterized by an increase in the level of
scientific literacy between before and after
learning activities. Early scientific literacy skills
of students from both schools were at the same
level, namely level 3. After teaching using
gadget-based interactive multimedia, both of
them experienced an increase, which became
level 5 for 10 November Senior High School of
Sidoarjo and level 4 for Ma’arif 22 Islamic
Senior High School of Lamongan.

Based on the data from the students'
scientific literacy tests which included mastery of
the domain of knowledge, context, and
competencies of the 2 pilot schools presented in
the tables and figures above, paired t tests were
conducted to determine the significance of the
pre-test and post-test activities. The results of the
t-test paired with significance at the 95% real
level, obtained that t count = 11.2456 > t table =
2.068658. This means that the post-test score is
significantly greater than the score before
learning  using  gadget-based  interactive
multimedia developed.

In addition, to conducting paired t-tests,
independent t-tests were also conducted to
compare N-gain between pilot schools. The
results of the independent t-test significance at
the 95% real level, obtained that teoun: = 1.73731
is less than t table = 2.00575. This means that
there is no significant difference in N-Gain
between 10 November Senior High School of
Sidoarjo and Ma’ariff 22 Islamic Senior High
School of Lamongan.

The impact of the wuse of interactive
multimedia in learning activities was that
students could explore new concepts that were
closer to their daily experiences and were able to
explain science concepts well (Turiman, 2012).
The convenience is seen from the change from

the way of abstract thinking to the concrete way
of thinking. So, it can indirectly increase
students' interest in learning science process skills
and the learning process becomes more effective.

The learning material prepared in
accordance with the multimedia model
supported by 7E positively influenced academic
achievement and the information learned was
more impressive (Sarac and Tarhan, 2017). On
the other hand, the results of the study show that
using the Socio-Scientific Issues approach can
improve students' ability to improve their
decisions on environmental problems and the
results show four patterns of student decisions
(Zo'bi, 2014). Learning in the 21* century should
be linked to community life so students learn
something like in real life. Integrating science
subject on technology, such as using gadget,
helps students to gain their skills both in science
and technology (Asrizal et al.,, 2018). Thus,
students can be prepared for future life.

Gen-Z's Response to SSI-Gadget

Gen-Z's response is the student's opinion on
the quality of gadget-based interactive
multimedia, which is viewed from the aspects of
appearance, content, material, images /
animation / video, operations, links, audio
(narration), scientific literacy tests, and menu
instructions contained within gadget-based
interactive multimedia. The overall student
response can be seen in Table 3.

Based on Table 3 it can be seen that the
percentage of students' average responses to the
quality of gadget-based interactive multimedia
from the two schools of testing was > 80%,
which means that students give positives respond
to learning activities using the developed gadget-
based interactive multimedia.
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Table 3 Student Response to gadget-based interactive multimedia quality

Persentage (%)

No. School Name 1% pnd .
. . Exercises Response
meeting meeting
Sepuluh Nopember Senior High
1 School of Sidoarjo 88 88 ” 87
2 Ma'arif 22 Islamic Senior High 95 95 88 95

School of Lamongan

In addition to the questionnaire, the
researcher also gave an open questionnaire to
students to ask students' impressions of learning
activities using the developed gadget-based
interactive multimedia. The learning activities
that have taken place were very interesting and
exciting. They also said that teacher’s
explanation during the learning activity was
clear and easy to understand. It was also not
boring. This gadget-based interactive multimedia
helps students to understand the concept of
substance pressure and its application in daily
life. This application also helps students to solve
the problem while sharpening their scientific
literacy. Furthermore, it helps students to do self-
study and apply concept that they learn into their
daily life.

‘Check Level’ feature also got positive
respond. Students can measure their scientific
literacy level easily and get the result just after
they finish their test. This feature support
learning assessment, especially assess students’
scientific literacy which is the goal of learning
process. This is relevant to some studies that said
that mobile device, in this study gadget-based
device, can support a wide range of assessment
practices, such as self-assessment (Chen, 2010;
Lai & Hwang, 2015), high-stakes summative
assessment (Arthur et al., 2014), formative
assessment (Hwang &  Chang, 2011),
performance  assessment, or  game-based
assessments (Wang, 2015). Most of the result
reported that positive student attitudes and
perceptions about mobile-based assessment
(Nikou and Economides, 2018).

Student can easily learn whenever and
wherever they want without teacher’s guidance.
Length of time is one of important factor that
influence students’ achievement. This factor
probably increases students’ motivation because
students can access the material that they need to
study during their ‘dead time’, such as when they
wait for something or during their break time
(Ushioda, 2013). It illustrates that interactive
multimedia helps students to learn more. This is
in accordance with benefit of learning media

using gadget which is can be used anytime
(Lesmono et al., 2018).

However, students can't be satisfied by only
gadget-based interactive multimedia. They said
they need more feature that can give more
music, video, and interactive activity, such as
discussion room or chatting room. They want to
interact with other students. These suggestions
showed that gadget-based interactive multimedia
expected multitasking activity while they operate
gadget. In addition, students also want to play
games while learning. Games not only makes
learning more fun, but also can achieve learning
goals as long as the game leads students to learn
and to think more (Wardani et al., 2017).

It is also suggested that some feature to help
students learn more about science vocabulary
related to the topic is needed. This feature can be
provided by word lists and/or cards methods to
increase word repetitions. Furthermore, word
lists or cards methods can be applied into game
activities (Wu, 2015).

CONCLUSION

Based on the results of data analysis, it can
be concluded that SSI gadget-based interactive
multimedia is able to improve Gen-Z's scientific
literacy. However, Gen-Z is not easily serviced /
not easily satisfied using the developed gadget-
based interactive multimedia. This can be seen
from the suggestions and comments given which
indicate that they want a multitasking media,
excellent graphic quality and illustrations, and so
on. That is because Gen-Z grow up in the online
world and spend thousands of hours in
cyberspace by playing online games, sending
messages and socializing using social media,
using blogs, and so on with high-quality content.
Future research can be done by utilizing SSI to
improve literacy by using programs that are
more interactive and multitasking so that the
interactive multimedia developed can meet
expectations of Gen-Z.
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INTRODUCTION
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The 21* century is a time in which humans live in
a world that seems borderless. The flow of
globalization, internationalization, and the
development of information and communication
technology happens so rapidly (PIPP, 2006). There
are four domains needed to be able to live in the
21st century, namely digital literacy, inventive
thinking, effective communication, and high
productivity NCREL and Meitri Group, 2003).

Scientific literacy is included in digital literacy
domain (NCREL and Meitri Group, 2003).
Knowledge and understanding of the concepts and
processes of science are needed by everyone in
order to make decisions, participate in social life
and cultural diversity, and increase economic
productivity. Scientific literacy is very important in
modern society life which encountered issues
related to science and technology (Pacific Policy
Research Center, 2010). Thus, this literacy is
needed for students nowadays.

Science education in Indonesia is in
progressing. Since 2006 to 2018, scientific literacy
score of Indonesian students was fluctuated from
time to time (OECD, 2019)even though it is still
atLevel la category or below average level. This
shows that scientificliteracy of Indonesia students
need to be improved with some efforts during
learning process in school. Furthermore, this
improvement can be achieved by applying creative
ways that attract students' interest, so students
become interested in reading, thinking, conducting
investigations, and making decisions related to the
issues given, for example giving an issues related
to culture and daily life (Dewi et al., 2019. Ratini,
etal, 2018, Alim et al., 2019).

Meanwhile, junior high school students,
known as generation Z (Gen-Z), have a tendency
cannot be separated from their gadget. An amount
of 171.17 million active users utilize gadget to
search for apps, games, and other digital content.
More of that, almost every student of Primary to
Senior High School Student already have gadget
and operates it for daily activities. The result of
survey conducted by Indonesia Internet Service
Provider Association (2018) showed that 91% of
people aged 15-19 year old use internet. In
addition, the average time they spent to use
internet daily via any device is 8 hours 36 minutes
(APJII, 2018).

Those data suggested that junior high school
students in Indonesia are addicted to gadget.
Unfortunately, this addiction brings negative
impact for students. They will be busy with their
gadget, so they will not repeat their lessons or do
their assignment. However, their addiction to
gadget can give students some advantages if they
also use gadget to do something more productive,
such as for learning some skills, for expand the
material they have learned at school, etc.

Based on preliminary research conducted in
two junior high schools in East Java by
interviewing teachers, it showed that they utilize
the internet sometimes to access or look for some
information related to learning. Teachers give

students assignment or homework and students try
to finish their assignment or homework with the
help of the internet. Teachers never use a certain
application or software as a media of learning.
However, they are interested on using application
or software to accomplish learning objectives.

These conditions can be utilized and provide a
large space for teachers to use gadget as a tool to
support science learning. Utilization of devices
appropriately tends to generate student learning
(Clayton and Murphy, 2016). Gadget becomes a
tool that makes students productive as long as
directed by proper usage rules (Anshari et al.,
2017). This is in accordance with 21% century
information, media, and technology skills. This
skills demand students to be able to access,
understand, and analyze media and media
messages to find information and using technology
(Pacific Policy Research Center, 2010).

Interactive multimedia is one of media that
can runs using gadget in the form of digital
application. Digital applications contribute
significantly to the implementation of didactic
principles and achievement of educational goals (
Shi, 2013). Learning and teaching process
supported by multimedia attracts students and the
creation of correct conceptions (Chen, 2012).
Multimedia and virtual reality makes the world
more visible in ways that others have never known
before (Bilek, 2010; AberSek, 2013). Students
prefer to learn something that facilitated by
animation than facilitated by other representation
(Nagvi et al., 2013). Theoretically, animation is
more effective to portray movement or dynamic
process. Thus, animator becomes attractive option
for educators.Research of Taufik, et al. (2016),
Ismail, et al. (2016), and Moore et al. (2014)
confirm these statements.

Some research were done in developing
science learning media to enhance students’
achievement, most of these studies showed
positive outcome (Chee et al., 2017; Wu et al.,
2017). However, research about gadget based
interactive multimedia on [pressure concepts,
expecially to increase students' scientific literacy, is
still [rare, Furthermore, there is limited information
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SSI become a basic of the problem that must be
solved by students because using SSIcan improve
student understanding, argumentation skills,
empathy, and reasoning effectively about science
in various life contexts (Wulandari et al., 2017),
decision making (Siribunnam et al, 2014), and
proposed argument (Bilican, 2018). However,
there is no research on SSI in fluid pressure
concepts for scientific literacy.

Based on the description, the problems were:
(1) How was the effectiveness of SSI-based
interactive multimedia in gadgets to increase
scientific literacy of Gen-Z students? (2) What was
the response of Gen-Z students to the multimedia?

This research aims to determine the
effectiveness of device based interactive
multimedia to improve students’ scientific literacy
and to describe students’ response about
multimedia. By utilizing gadget to use interactive
multimedia and involving socio-scientific issues
during learning process, it is expected to improve
students’ scientific literacy and to get students’
response about the multimedia.

METHODS

249

categories (Inzanah et al, 2014), including
normalized gain (N-gain) and the category (Hake,
1998), as well as pretest-posttest mean difference
and the N-gain mean difference between the two
schools inferentially using SPSS 19.0.

RESULTS AND DISCUSSION|

Sosio-Scientific Issues in Gadget Application
Android platform gadget is needed to operate the
interactive multimedia which is developed. Figure
1 shows the appearance of interactive multimedia.
The gadget based interactive multimedia is
packaged in the form of an application file (.apk)
that can be installed into an Android-platform
gadget. The features contained in the interactive
multmedia include: the initial display (contains the
Home, Experiments, Exercises, and About menu),
Home (contains the aims, concept map, and
material menu), and check the level of scientific literacy
pages. In addition, it also comes with a Home,
Returns, and Checks Your Level of Scientific Literacy
icon.

This research is a pre-experimental study fs a

continuation of the designing phase and
development of interactive multimedia in gadgets
based on SSI, called IM-SSI-Gadget (Widodo et
al., 2018). The research design used was one group
pretest and posttest design (Fraenkel et al., 2011)
to determine the effectiveness of the IM-SSI-

Gadget in increasing students' scientific literacy.
The pre-experimental activity was replicated in 2
schools in East Java Indonesia, involving 30
students in School I and 25 students in School II.

The IM-SSI-Gadget developed contains SSI
that is relevant to the concepts of pressure. Thus,
students can find out the applications and benefits
of the concept of pressure they learn to respond to
problems around them. These issues contain
problems that require investigation and require
students to be able to make decisions based on
their knowledge.

The programs used in making apk consist of i-
Spring, is software that can convert .PPT files into
.swf. The Software Development Kit (Air_SDK) is
used to build Android applications, such as editing
HTML and source code. Andaired, is software
that can convert flash games into .apk. The IM-
SSI-Gadget that has been developed has been
declared feasible by 3 science education experts in
terms of content, construction, and language
(Widodo, et al., 2018).

The scientific literacy test instrument was
developed from the aspects of PISA 2015 scientific
literacy. The scientific literacy test used consisted
of 15 multiple choice questions consisting of six
questions with low cognitive demand (Lo), 4
questions with moderate cognitive demand (M),
and 5 questions with High cognitive demand (Hi).

The instrument was declared valid on content
and construction by 3 experts and reliable with
Cronbach's Alpha reliability of 0.555 in the
significant category. The data were analyzed
descriptively using cognitive demand level

1) (X

Figure 1 The appearance of interactive
multimedia

The gadget based interactive multimedia is
packaged in text, image, and audio-visual-motion
formats, contains SSI issues related to pressure
conceptsand its application in everyday life. These
issues raise the problem used to learn the pressure
concepts and its application in everyday life. Thus,
students can find out the applications and benefits
of the concept of pressure they learned to respond
to issues around them, for example prohibiting the
use of high heels when visiting a number of ancient
monuments in Greece related to solid pressure
material, the death of foreign tourists in Komodo
Island is related to hydrostatic pressure concept,
and the Indonesian submarine is surrounded by a
NATO joint fleet in the Mediterranean Sea related
to Archimedes' Law.

The gadget based interactive multimedia
facilitates training and scientific literacy test. The
scientific literacy test contains issues and allow
students to use their knowledge to solve problems
or make decisions related to the issues. The test
consists of 15 multiple-choice items compiled and
combined using new features in the PISA 2015
framework that incorporate the previous PISA

1
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Gen-z's Scientific Literacy
The percentage of students' scientific literacy (Gen-

frameworks, namely by using cognitive demand
levels in scientific literacy assessment. Figure 1

shows the appearance of the interactive Z's scientific literacy) for each cognitive demand is
multimedia. presented in Table 1.
Table 1. Percentage of Students' Scientific Literacy for Each Cognitive Demand
0,
School Percentage (%)
Name
N- N- N-
L1 L2 Gain M1 M2 Gain H1 H2 Gain
School I 55.3 88.0 0.73 23.3 86.7 0.83 21.7 37.5 0.20
School 1T 44.0 65.6 0.50 23.3 54.0 0.40 28.0 60.0 0.44

The results of the scientific literacy test are
represented in the form of scoring and leveling.
The analysis carried out included pre-test and
post-test data analysis which then calculated N-
gain scores to determine the increase in scores
between before and after learning activities. Data
processed from the pre-test and post-test aims to
determine the scientific literacy skills of students
before and after learning activities.

Table 1 provide information regarding the
percentage of students' scientific literacy from 2
pilot schools in solving questions in each
cognitive scientific literacy requested, which
includes low cognitive demand, namely L1 (pre-
test) and L2 (post-test), moderate cognitive
demand, namely M1 (pre-test) and M2 (post-test),
and high cognitive demand, namely H1 (pre-test)

and H2 (post-test).Based on the table, it is known
that the scientific literacy of students from 2 pilot
schools has increased during learning process in
medium category.

Students’ scientific literacy of low and
medium cognitive demand at School I increased
and its N-Gain is 0.73 and 0.83 respectively, at
high category. Scientific literacy on high cognitive
demand also increased and its N-gain is
approximately 0.20 at low category. Meanwhile,
N-gain score of students’ scientific literacy of low,
medium, and high cognitive demand were
increase by 0.50, 0.40, and 0.44 at School II, at
medium category.

The data on the results of overall students'
scientific literacy tests from the two schools can
be seen in the following tables.

Table 2. Results of the Scientific Literacy Test of Students

Score
No. School Name N-gain Score  Criteria
Pre-test Post-test
1 School I 39.6 74.0 0.57 Medium
2 School I 31.5 59.9 0.41 Medium

Table 2 provides information regarding
overall scientific literacy scores that were
obtained before and after participating in learning
activities using the developed SSI Gadget. The
average score of scientific literacy of students in
School I is from 39.6 to 74.0 with N-gain of 0.57
in the medium category. While the average score
of scientific literacy of students in School II is
from 31.5 to 59.9 with N-gain of 0.41 in the
medium category.

The results of the analysis show that the higher
the cognitive demand, the smaller the N-gain. In
other words, it is more difficult to improve students'
high-level cognitive skills. These results are
consistent with Crompton et al. study (2019) which
found that from the subjects integrating mobile
devices, literacy studies had the highest percentage
of students working in low cognitive levels (45%).

In addition, difference test of pretest and
posttest scientific literacy skills were performed
with the Wilcoxon Signed Ranks Test. The
nonparametric inferential test was chosen because
the data did not meet the normality and

homogeneity assumption test. Based on the
results of the difference tests with , it was found
that for School I: the value of Z = -4.787, p =
0.000 which indicates the posttest scores was
significantly higher than the pretest. Meanwhile,
for School II, the value of Z = -4,383, p = 0,000
which showed the posttest scores is significantly
greater than the pretest. Thus, it appears that the
post-test scores of students from the two pilot
schools are significantly greater than the pretest.
To study the consistency of treatment results at
two schools, and N-gain difference test was
conducted between two schools with the Mann-
‘Whitney U Test. The result was the value of Z =
-0,657 (p = 0.511) which shows no significant
difference in the two schools.

The results of the analysis show the
achievement of N-gain of the students of the two
schools is not significantly different. This shows
that the gadget-based interactive multimedia
developed resulted in an increase in scientific
literacy that was relatively consistent in both
schools. These results indicate the power of
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interactive multimedia to improve scientific
literacy, in addition to positive responses from
students, helped students to make connections
between content and context (Mylott et al., 2016),
critical thinking disposition (Gunawan et al.,
2019), and meaningful understanding and
retention of the conceptual structure of the
domain, the concepts, and their relations (Marée
et al., 2013).

The impact of the wuse of interactive
multimedia in learning activities was that students
could explore new concepts that were closer to
their daily experiences and were able to explain
science concepts well (Turiman, 2012). The
convenience is seen from the change from the way
of abstract thinking to the concrete way of
thinking. So, it can indirectly increase students'
interest in learning science process skills and the
learning process becomes more effective.

The learning material prepared in accordance
with the multimedia model supported by 7E
positively influenced academic achievement and
the information learned was more impressive
(Sarac and Tarhan, 2017). On the other hand, the
results of the study show that using the Socio-
Scientific Issues approach can improve students'
ability to improve their decisions on
environmental problems and the results show four
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patterns of student decisions (Zo'bi, 2014).
Learning in the 21% century should be linked to
community life so students learn something like
in real life. Integrating science subject on
technology, such as using gadget, helps students
to gain their skills both in science and technology
(Asrizal et al., 2018). Thus, students can be
prepared for future life.

Gen-Z's Response to SSI-Gadget

Gen-Z's response is the student's opinion on
the quality of gadget-based interactive
multimedia, which is viewed from the aspects of
appearance, content, material, images /
animation / video, operations, links, audio
(narration), scientific literacy tests, and menu
instructions contained within gadget-based
interactive multimedia. The overall student
response can be seen in Table 3.

Based on Table 3 it can be seen that the
percentage of students' average responses to the
quality of gadget-based interactive multimedia
from the two schools of testing was> 80%, which
means that students give positives respond to
learning activities using the developed gadget-
based interactive multimedia.

Table 3 Student Response to gadget-based interactivemultimedia quality

(Commented [U11]: English or Indonesia or mixture?

Persentage (%)
No. School Name - - =
1 meeting 2" meeting Exercises Response
1 School I 88 88 79 87
2 School II 95 95 88 95

In addition to the questionnaire, the
researcher also gave an open questionnaire to
students to ask students' impressions of learning
activities using the developed gadget-based
interactivemultimedia. The learning activities
that have taken place were very interesting and
exciting (“...The learning activity is different than
usual because involving mobile phone or gadget as a
media, so it became more interesting and is not
monotonous). They also said that teacher’s
explanation during the learning activity was clear
and easy to understand. It was also not boring.

This gadget-based interactive multimedia
helps students to understand the concept of
substance pressure and its application in daily life.
This application also helps students to solve the
problem while sharpening their scientific literacy
by providing students with some videos (“... the
gadget based interactive multimedia is really good for
learning because some videos help us to understand
more about the concept...”). Furthermore, it helps
students to do self-study and apply concept that
they learn into their daily life.

‘Check Level’ feature also got positive
respond. Students can measure their scientific
literacy level easily and get the result just after
they finish their test (“... the result of posttest in
application makes me know the test result.”). This

feature support learning assessment, especially
assess students’ scientific literacy which is the goal
of learning process. This is relevant to some
studies that said that mobile device, in this study
gadget-based device, can support a wide range of
assessment practices, such as self-assessment
(Chen, 2010; Lai & Hwang, 2015), high-stakes
summative assessment (Arthur et al., 2014),
formative assessment (Hwang & Chang, 2011),
performance  assessment, or  game-based
assessments (Wang, 2015). Most of the result
reported that positive student attitudes and
perceptions about mobile-based assessment
(Nikou and Economides, 2018).

Student can easily learn whenever and
wherever they want without teacher’s guidance.
Length of time is one of important factor that
influence students’ achievement. This factor
probably increases students’ motivation because
students can access the material that they need to
study during their ‘dead time’, such as when they
wait for something or during their break time
(Ushioda, 2013). It illustrates that interactive
multimedia helps students to learn more. This is
in accordance with benefit of learning media
using gadget which is can be used anytime
(Lesmono et al., 2018).
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However, students can't be satisfied by only
gadget-based interactivemultimedia. They said
they need more feature that can give more music,
video, and interactive activity, such as discussion
room or chatting room. They want to interact
with other students. These suggestions showed
that gadget-based interactivemultimedia expected
multitasking activity while they operate gadget. In
addition, students also want to play games while
learning. Games not only makes learning more
fun, but also can achieve learning goals as long as
the game leads students to learn and to think more
(Wardani et al., 2017).

It is also suggested that some feature to help
students learn more about science vocabulary
related to the topic is needed. This feature can be
provided by word lists and/or cards methods to
increase word repetitions. Furthermore, word
lists or cards methods can be applied into game
activities (Wu, 2015).
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Abstract Scientific literacy is very important to generation Z (Gen-Z), while the Gen-z's scientific literacy in
Indonesia needs to be improved. The use of gadgets by Gen-Z almost all the time in their daily lives enables research
to improve scientific literacy by using gadgets. This study aims to determine the effectiveness of device-based
interactive multimedia to improve Gen-Z scientific literacy and describe the Gen-Z response to interactive
multimedia. This research is a pre-experiment study with one group pretest and posttest design. Interactive
multimedia was designed to applied on gadget, consists of Socio Scientific Issues which is relevant to Pressure
concepts. This research involved two junior high schools in East Java, Indonesia. Scientific literacy test instrument
was designed based on scientific literacy aspects of PISA 2015. The inferential test results showed that posttest score
is significantly greater than the pretest in the two schools. Results show that the mean score of students’ scientific
literacy at School I increased from 39.6 to 74.0 and N-gain score is 0.57 which is in medium category. In addition,
the average scientific literacy score of students in School II also increased from 31.5 to 59.9 and N-gain score is 0.41
which is in the medium category. The inferential test results also showed that there were no significant N-gain
differences in the two schools. [[t can be concluded that interactive multimedia developed can improve students'
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scientific literacy. However, Gen-Z students cannot be satisfied with the multimedia. Students suggest several
multimedia enhancements in terms of visual, audio, and music, so that they can enjoy the multimedia all the time
by using the device.

Keywords: scientific literacy, Generation Z, gadget-based interactive multimedia, socio-scientific issues
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INTRODUCTION

The 21* century is a time in which humans live in
a world that seems borderless. The flow of
globalization, internationalization, and the
development of information and communication
technology happens so rapidly (PIPP, 2006). There
are four domains needed to be able to live in the
21st century, namely digital literacy, inventive
thinking, effective communication, and high
productivity NCREL and Meitri Group, 2003).

Scientific literacy is included in digital literacy
domain (NCREL and Meitri Group, 2003).
Knowledge and understanding of the concepts and
processes of science are needed by everyone in
order to make decisions, participate in social life
and cultural diversity, and increase economic
productivity. Scientific literacy is very important in
modern society life which encountered issues
related to science and technology (Pacific Policy
Research Center, 2010). Thus, this literacy is
needed for students nowadays.

Science education in Indonesia is in
progressing. Since 2006 to 2018, scientific literacy
score of Indonesian students was fluctuated from
time to time (OECD, 2019) even though it is still
at Level la category or below average level. This
shows that scientific literacy of Indonesia students
need to be improved with some efforts during
learning process in school. Furthermore, this
improvement can be achieved by applying creative
ways that attract students' interest, so students
become interested in reading, thinking, conducting
investigations, and making decisions related to the
issues given, for example giving an issues related
to culture and daily life (Dewi et al., 2019. Ratini,
etal, 2018, Alim et al., 2019).

Meanwhile, junior high school students,
known as generation Z (Gen-Z), have a tendency
cannot be separated from their gadget. An amount
of 171.17 million active users utilize gadget to
search for apps, games, and other digital content.
More of that, almost every student of Primary to
Senior High School Student already have gadget
and operates it for daily activities. The result of
survey conducted by Indonesia Internet Service
Provider Association (2018) showed that 91% of
people aged 15-19 year old use internet. In
addition, the average time they spent to use
internet daily via any device is 8 hours 36 minutes
(APJII, 2018).

Those data suggested that junior high school
students in Indonesia are addicted to gadget.
Unfortunately, this addiction brings negative
impact for students. They will be busy with their
gadget, so they will not repeat their lessons or do
their assignment. However, their addiction to
gadget can give students some advantages if they
also use gadget to do something more productive,
such as for learning some skills, for expand the
material they have learned at school, etc.

Based on preliminary research conducted in
two junior high schools in East Java by
interviewing teachers, it showed that they utilize
the internet sometimes to access or look for some
information related to learning. Teachers give
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students assignment or homework and students try
to finish their assignment or homework with the
help of the internet. Teachers never use a certain
application or software as a media of learning.
However, they are interested on using application
or software to accomplish learning objectives.

These conditions can be utilized and provide a
large space for teachers to use gadget as a tool to
support science learning. Utilization of devices
appropriately tends to generate student learning
(Clayton and Murphy, 2016). Gadget becomes a
tool that makes students productive as long as
directed by proper usage rules (Anshari et al.,
2017). This is in accordance with 21% century
information, media, and technology skills. This
skills demand students to be able to access,
understand, and analyze media and media
messages to find information and using technology
(Pacific Policy Research Center, 2010).

Interactive multimedia is one of media that
can runs using gadget in the form of digital
application. Digital applications contribute
significantly to the implementation of didactic
principles and achievement of educational goals
(Webb, 2005; Lamanauskas & Vilkonis, 2007; Shi,
2013). Learning and teaching process supported by
multimedia attracts students and the creation of
correct conceptions (Chen, 2012). Multimedia and
virtual reality makes the world more visible in
ways that others have never known before
(McClintock, 2001; Bilek, 2010; Abersek, 2013).
Students prefer to learn something that facilitated
by animation than facilitated by other
representation (Naqvi et al., 2013). Theoretically,
animation is more effective to portray movement
or dynamic process. Thus, animator becomes
attractive option for educators. Research of Taufik,
et al. (2016), Ismail, et al. (2016), and Moore et al.
(2014) confirm these statements.

Some research were done in developing
science learning media to enhance students’
achievement, most of these studies showed
positive outcome (Chee et al., 2017, Wu et al.,
2017). However, research about gadget based
interactive multimedia on pressure concepts,
expecially to increase students' scientific literacy, is
still rare. Furthermore, there is limited information
about students’ feedback on a learning media,
expecially their desire from those media. Based on
this reason, the author has designed gadget-based
interactive multimedia as a tool to enhance Gen-Z
scientific literacy.

Thus, it is necessary to conduct a research
about the effectiveness of device-based interactive
multimedia to improve students’ scientific literacy
and describe their response about interactive
multimedia as generation Z. The features of
multimedia contain of Socio-Scientific Issues (SSI)
relating to material pressure and its application in
daily life, the relevant concepts to issues that are
used as the topic, experiments to strengthen
students' knowledge regarding concepts, the test
used to measure students' scientific literacy, and it
is equipped with a page link that can be used to
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determine the level of students' scientific literacy.
SSI become a basic of the problem that must be
solved by students because using SSI can improve
student understanding, argumentation skills,
empathy, and reasoning effectively about science
in various life contexts (Wulandari et al., 2017),
decision making (Siribunnam et al, 2014), and
proposed argument (Bilican, 2018). However,
there is no research on SSI in fluid pressure
concepts for scientific literacy.

This research aims to determine the
effectiveness of device based interactive
multimedia to improve students’ scientific literacy
and to describe students’ response about
multimedia. By utilizing gadget to use interactive
multimedia and involving socio-scientific issues
during learning process, it is expected to improve
students’ scientific literacy and to get students’
response about the multimedia.

METHODS

This research is a pre-experimental study as a
continuation of the designing phase and
development of interactive multimedia in gadgets
based on SSI, called IM-SSI-Gadget (Widodo et
al., 2018). The research design used was one group
pretest and posttest design (Fraenkel et al., 2011)
to determine the effectiveness of the IM-SSI-
Gadget in increasing students' scientific literacy.
The pre-experimental activity was replicated in 2
schools in East Java Indonesia, involving 30
students in School I and 25 students in School II.

The IM-SSI-Gadget developed contains SSI
that is relevant to the concepts of pressure. Thus,
students can find out the applications and benefits
of the concept of pressure they learn to respond to
problems around them. These issues contain
problems that require investigation and require
students to be able to make decisions based on
their knowledge.

The programs used in making apk consist of i-
Spring, is software that can convert .PPT files into
.swf. The Software Development Kit (Air_SDK) is
used to build Android applications, such as editing
HTML and source code. Andaired, is software
that can convert flash games into .apk. The IM-
SSI-Gadget that has been developed has been
declared feasible by 3 science education experts in
terms of content, construction, and language
(Widodo, et al., 2018).

The scientific literacy test instrument was
developed from the aspects of PISA 2015 scientific
literacy. The scientific literacy test used consisted
of 15 multiple choice questions consisting of six
questions with low cognitive demand (Lo), 4
questions with moderate cognitive demand (M),
and 5 questions with High cognitive demand (Hi).
The instrument was declared valid on content and
construction by 3 experts and reliable with
Cronbach's Alpha reliability of 0.555 in the
significant category. The data were analyzed
descriptively using cognitive demand level
categories (Inzanah et al., 2014), including
normalized gain (N-gain) and the category (Hake,
1998), as well as pretest-posttest mean difference
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and the N-gain mean difference between the two
schools inferentially.

RESULTS AND DISCUSSION

Sosio-Scientific Issues in Gadget Application

Android platform gadget is needed to operate the

interactive multimedia which is developed. Figure

1 shows the appearance of interactive multimedia.

Product specifications are as follows.

a. [The gadget based interactive multimedia is
packaged in the form of an application file
(.apk) that can be installed into an Android-

platform gadget.
b. The features contained in the interactive
multmedia include: the initial display

(contains the Home, Experiments, Exercises, and
About menu), Home (contains the aims,
concept map, and material menu), and check
the level of scientific literacy pages. In addition, it
also comes with a Home, Returns, and Checks
Your Level of Scientific Literacy icon.

c. The gadget based interactive multimedia is
packaged in text, image, and audio-visual-
motion formats, contains SSI issues related to
pressure concepts and its application in
everyday life. These issues raise the problem
used to learn the pressure concepts and its
application in everyday life. Thus, students
can find out the applications and benefits of
the concept of pressure they learned to respond
to issues around them, for example prohibiting
the use of high heels when visiting a number
of ancient monuments in Greece related to
solid pressure material, the death of foreign
tourists in Komodo Island is related to
hydrostatic pressure concept, and the

Indonesian submarine is surrounded by a
NATO joint fleet in the Mediterranean Sea
related to Archimedes' Law.

Figure 1 The appearance of interactive
multimedia

d. The gadget based interactive multimedia
facilitates training and scientific literacy test.
The scientific literacy test contains issues and
allow students to use their knowledge to solve
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problems or make decisions related to the
issues. The test consists of 15 multiple-choice
items compiled and combined using new
features in the PISA 2015 framework that
incorporate the previous PISA frameworks,
namely by using cognitive demand levels in
scientific literacy assessment.|

Figure 1 shows the appearance of the interactive
multimedia.

Gen-z's Scientific Literacy

The percentage of students' scientific literacy (Gen-
Z's scientific literacy) for each cognitive demand is
presented in Table 1.

Table 1. Percentage of Students' Scientific Literacy for Each Cognitive Demand

Percentage (%)

School
Name N- N- N-
L1 L2 Gain Ml M2 Gain H1 H2 Gain
School I 55.3 88.0 0.73 23.3 86.7 0.83 21.7 375 0.20
School I 44.0 65.6 0.50 23.3 54.0 0.40 28.0 60.0 0.44

The results of the scientific literacy test are
represented in the form of scoring and leveling.
The analysis carried out included pre-test and
post-test data analysis which then calculated N-
gain scores to determine the increase in scores
between before and after learning activities. Data
processed from the pre-test and post-test aims to
determine the scientific literacy skills of students
before and after learning activities.

Table 1 provide information regarding the
percentage of students' scientific literacy from 2
pilot schools in solving questions in each
cognitive scientific literacy requested, which
includes low cognitive demand, namely L1 (pre-
test) and L2 (post-test), moderate cognitive
demand, namely M1 (pre-test) and M2 (post-test),
and high cognitive demand, namely H1 (pre-test)

and H2 (post-test). Based on the table, it is known
that the scientific literacy of students from 2 pilot
schools has increased during learning process in
medium category.

Students’ scientific literacy of low and
medium cognitive demand at School I increased
and its N-Gain is 0.73 and 0.83 respectively, at
high category. Scientific literacy on high cognitive
demand also increased and its N-gain is
approximately 0.20 at low category. Meanwhile,
N-gain score of students’ scientific literacy of low,
medium, and high cognitive demand were
increase by 0.50, 0.40, and 0.44 at School II, at
medium category.

The data on the results of overall students'
scientific literacy tests from the two schools can
be seen in the following tables.

Table 2. Results of the Scientific Literacy Test of Students

Score
No. School Name N-gain Score  Criteria
Pre-test Post-test
1 School I 39.6 74.0 0.57 Medium
2 School IT 31.5 59.9 0.41 Medium

Table 2 provides information regarding
overall scientific literacy scores that were
obtained before and after participating in learning
activities using the developed SSI Gadget. The
average score of scientific literacy of students in
School I is from 39.6 to 74.0 with N-gain of 0.57
in the medium category. While the average score
of scientific literacy of students in School 1II is
from 31.5 to 59.9 with N-gain of 0.41 in the
medium category.

The results of the analysis show that the higher
the cognitive demand, the smaller the N-gain. In
other words, it is more difficult to improve students'
high-level cognitive skills. These results are
consistent with Crompton et al. study (2019) which
found that from the subjects integrating mobile
devices, literacy studies had the highest percentage
of students working in low cognitive levels (45%).

In addition, difference test of pretest and
posttest scientific literacy skills were performed

with the Wilcoxon Signed Ranks Test. The
nonparametric inferential test was chosen because
the data did not meet the normality and
homogeneity assumption test. Based on the
results of the difference tests, it was found that for
School I: the value of Z = -4.787, p = 0.000 which
indicates the posttest scores was significantly
higher than the pretest. Meanwhile, for School II,
the value of Z = -4,383, p = 0,000 which showed
the posttest scores is significantly greater than the
pretest. Thus, it appears that the post-test scores
of students from the two pilot schools are
significantly greater than the pretest. To study the
consistency of treatment results at two schools, an
N-gain difference test was conducted between two
schools with the Mann-Whitney U Test. The
result was the value of Z = -0,657 (p = 0.511)
which shows no significant difference in the two
schools.
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The results of the analysis show the
achievement of N-gain of the students of the two
schools is not significantly different. This shows
that the gadget-based interactive multimedia
developed resulted in an increase in scientific
literacy that was relatively consistent in both
schools. These results indicate the power of
interactive multimedia to improve scientific
literacy, in addition to improving attitudes,
knowledge and learning motivation (Liu Min,
2005), critical thinking disposition (Gunawan et
al., 2019), and inquiry skills (Taasoobshirazi et al.,
2006).

The impact of the use of interactive
multimedia in learning activities was that students
could explore new concepts that were closer to
their daily experiences and were able to explain
science concepts well (Turiman, 2012). The
convenience is seen from the change from the way
of abstract thinking to the concrete way of
thinking. So, it can indirectly increase students'
interest in learning science process skills and the
learning process becomes more effective.

The learning material prepared in accordance
with the multimedia model supported by 7E
positively influenced academic achievement and
the information learned was more impressive
(Sarac and Tarhan, 2017). On the other hand, the
results of the study show that using the Socio-
Scientific Issues approach can improve students'

ability to improve their decisions on
environmental problems and the results show four
patterns of student decisions (Zo'bi, 2014).
Learning in the 21* century should be linked to
community life so students learn something like
in real life. Integrating science subject on
technology, such as using gadget, helps students
to gain their skills both in science and technology
(Asrizal et al.,, 2018). Thus, students can be
prepared for future life.

Gen-Z's Response to SSI-Gadget

Gen-Z's response is the student's opinion on
the quality of gadget-based interactive
multimedia, which is viewed from the aspects of
appearance, content, material, images /
animation / video, operations, links, audio
(narration), scientific literacy tests, and menu
instructions contained within gadget-based
interactive multimedia. The overall student
response can be seen in Table 3.

Based on Table 3 it can be seen that the
percentage of students' average responses to the
quality of gadget-based interactive multimedia
from the two schools of testing was > 80%, which
means that students give positives respond to
learning activities using the developed gadget-
based interactive multimedia.

Table 3 Student Response to gadget-based interactive multimedia quality

Persentage (%)

No. School Name

1% meeting 2" meeting Exercises Response
1 SchoolI 88 88 79 87
2 School I 95 95 88 95

In addition to the questionnaire, the
researcher also gave an open questionnaire to
students to ask students' impressions of learning
activities using the developed gadget-based
interactive multimedia. The learning activities
that have taken place were very interesting and
exciting (“...The learning activity is different than
usual because involving mobile phone or gadget as a
media, so it became more interesting and is not
monotonous). They also said that teacher’s
explanation during the learning activity was clear
and easy to understand. It was also not boring.

This gadget-based interactive multimedia
helps students to understand the concept of
substance pressure and its application in daily life.
This application also helps students to solve the
problem while sharpening their scientific literacy
by providing students with some videos (“... the
gadget based interactive multimedia is really good for
learning because some videos help us to understand
more about the concept...”). Furthermore, it helps
students to do self-study and apply concept that
they learn into their daily life.

‘Check Level’ feature also got positive
respond. Students can measure their scientific
literacy level easily and get the result just after

they finish their test (“... the result of posttest in
application makes me know the test result.”). This
feature support learning assessment, especially
assess students’ scientific literacy which is the goal
of learning process. This is relevant to some
studies that said that mobile device, in this study
gadget-based device, can support a wide range of
assessment practices, such as self-assessment
(Chen, 2010; Lai & Hwang, 2015), high-stakes
summative assessment (Arthur et al., 2014),
formative assessment (Hwang & Chang, 2011),
performance  assessment, or  game-based
assessments (Wang, 2015). Most of the result
reported that positive student attitudes and
perceptions about mobile-based assessment
(Nikou and Economides, 2018).

Student can easily learn whenever and
wherever they want without teacher’s guidance.
Length of time is one of important factor that
influence students’ achievement. This factor
probably increases students’ motivation because
students can access the material that they need to
study during their ‘dead time’, such as when they
wait for something or during their break time
(Ushioda, 2013). It illustrates that interactive
multimedia helps students to learn more. This is
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in accordance with benefit of learning media
using gadget which is can be used anytime
(Lesmono et al., 2018).

However, students can't be satisfied by only
gadget-based interactive multimedia. They said
they need more feature that can give more music,
video, and interactive activity, such as discussion
room or chatting room. They want to interact
with other students. These suggestions showed
that gadget-based interactive multimedia
expected multitasking activity while they operate
gadget. In addition, students also want to play
games while learning. Games not only makes
learning more fun, but also can achieve learning
goals as long as the game leads students to learn
and to think more (Wardani et al., 2017).

It is also suggested that some feature to help
students learn more about science vocabulary
related to the topic is needed. This feature can be
provided by word lists and/or cards methods to
increase word repetitions. Furthermore, word
lists or cards methods can be applied into game
activities (Wu, 2015).

REFERENCES

CONCLUSION

Based on the results of data analysis, it can be
concluded that SSI gadget-based interactive
multimedia is able to improve Gen-Z's scientific
literacy. However, Gen-Z is not easily serviced /
not easily satisfied using the developed gadget-
based interactive multimedia. This can be seen
from the suggestions and comments given which
indicate that they want a multitasking media,
excellent graphic quality and illustrations, and so
on. That is because Gen-Z grow up in the online
world and spend thousands of hours in
cyberspace by playing online games, sending
messages and socializing using social media,
using blogs, and so on with high-quality content.
Future research can be done by utilizing SSI to
improve literacy by using programs that are more
interactive and multitasking so that the interactive
multimedia developed can meet expectations of
Gen-Z.

Improve Students’ Digital Literacy in Scientific

Abersek, B. (2013). Cogito Ergo Sum
Homomachine?. Journal of Baltic Science Education,
12(3), 268-270. Retrieved from
http://www.scientiasocialis.lt/jbse/?q=node/29
4.

Alim, A., Sarwi, S., and Subali, B. 2019.
Implementation of Ethnoscience-based Guided
Inquiry Learning on The Scientific Literacy and
The Character of Elementary School Students.
Journal of Primary Education, 8(5), 139-147. DOI:
10.5539/ass.v15n6p88.

Anshari, M, Almunawar, MN, Shahrill, Masitah,
Wicaksono, DK, dan Huda, M. (2017).
Smartphones Usage in the Classrooms: Learning
Aid or Interference?. Journal of Education and
Information Technologies, 22(6) pp. 3063-3079.
DOLI: 10.1007/510639-017-9572-7.

APJII. (2018, April). Potret Zaman Now:
Pengguna dan Perilaku Internet Indonesia, 1-7.
Retrieved from
https://apjii.or.id/downfile/file/BULETINAPJ
IIEDISI23April2018.pdf

Arthur, W., Doverspike, D., Mufloz, G. J.,
Taylor, J. E., & Carr, A. E. (2014). The Use of
mobile devices in high-stakes remotely delivered
assessments and testing. International Journal of
Selection and Assessment, 22, 113-123. DOI:
10.1111/1jsa.12062.

Asrizal, Amran, A., Ananda, A., Festiyed, F.,
and Sumarmin, R. (2018). The Development of
Integrated Science Instructional Materials to

Approach. Jurnal Pendidikan IPA Indonesia, 1(4),
442-450. DOL: 10.15294/jpii.v7i4.13613.

Bilek, M. (2010). Natural Science Education in
the Time of Virtual Worlds. Journal of Baltic
Science Education, 9(1), 4-5.

Bilican, K. (2018). Analysis of pre-service science
teachers' understanding of nature of science and
proposed arguments on socio-scientific issues.
International Journal of Research in Education and
Science (IJRES), 4(2), 420-435.
DOI:10.21890/1jres.410632.

Chee, K. N., Yahaya, N., Ibrahim, N. H., & Noor
Hassan, M. (2017). Review of mobile learning
trends 2010-2015: A meta-analysis. Educational
Technology & Society, 20(2), 113-126.

Chen, C.-h. (2010). The implementation and
evaluation of a mobile self- and peer-assessment
system. Computers & Education, 55(1), 229-236.
DOI: 10.1016/j.compedu.2010.01.008.

Chen, Y. T. (2012). A Study of Learning Effects
on e-Learning with Interactive Thematic Video.
Journal of Educational Computing Research, 47(3),
279-292. DOI: 10.2190/ EC.47.3.c.

Clayton, K.E. and Murphy, A. (2016).
Smartphone Apps in Education: Students Create
Videos to Teach Smartphone Use as Tool for
Learning. The Journal of Media Literacy Education,
82), 99-109. Retrieved from
https://digitalcommons.uri.edu/jmle/vol8/iss2

/6/

(>2010) of no-predatory journals, written in accordance with the

Commented [U3]: use article taken from the last 10 years
APA Standard.

1




253 W. Widodo, D.A.P Sari, Inzanah, E. Sudibyo, Suryanti/ JPIL 5 (2) (2016) 247-255 253

Crompton, H., Burke, D., and Lin, Yi-Ching.
2019. Mobile learning and student cognition: A
systematic review of PK-12 research using
Bloom's Taxonomy. British Journal of Educational
Technology; Mar2019, Vol. 50 Issue 2, p684-701.
DOI: 10.1111/bjet.12674.

Dewi, C.A., Khery, Y., and Erna, M. 2019. An
Ethnoscience Study in Chemistry Learning to
Develop Scientific literacy. Jurnal Pendidikan IPA
Indonesia, 8(2), 279-287.

Gunawan, G., Harjono, A., Herayati, L., Husein,
S.2019. Problem-Based Learning Approach with
Supported Interactive Multimedia in Physics
Course: Its Effects on Critical Thinking
Disposition.. Journal for the Education of Gifted
Young Scientists. Vol. 7 Issue 4, p1075-1089. DOI:
10.17478/jegys.627162.

Hake, R.R. 1998. "Interactive-engagement vs
traditional methods: A six-thousand-student
survey of mechanics test data for introductory
physics courses." Am. J. Phys. 66(1):64-74; also at
< http://www.physics.indiana.edu/~sdi/ >.

Hwang, G.-J., & Chang, H.-F. (2011). A
formative assessment-based mobile learning
approach to improving the learning attitudes and
achievements of students. Computers & Education,
56(4), 1023-1031. DOI:
10.1016/j.compedu.2010.12.002.

Inzanah, 1., Ibrahim, M., Widodo, W. (2014).
Pengembangan Perangkat Pembelajaran Berbasis
Kurikulum 2013 untuk Melatih Literasi Sains
Siswa SMP. Jurnal Penelitian Pendidikan Sains.
Vol. 4. No. 1, him. 425-499.

Ismail, I., Permanasari, A., and Setiawan, W.
(2016). Stem Virtual Lab: an Alternative Practical
Media to Enhance Students Scientific Literacy.
JPII'5(2), 239-246. DOL: 10.15294/]pii.v5i2.5492.

Lai, C.-L., & Hwang, G.-J. (2015). An interactive
peer-assessment criteria development approach to
improving students' art design performance using
handheld devices. Computers & Education, 85, 149—
159. DOI: 10.1016/j.compedu.2015.02.011.

Lamanauskas, V., & Vilkonis, R. (2007).
Information Communication Technologies in
Natural Science Education: Situational Analysis
and Prospects in Baltic Countries. Journal of Baltic
Science Education, 6 (2), 35-49. Retrieved from
http://journals.indexcopernicus.com/

abstracted.php?level=5&icid=521583.

Lesmono, A.D., BAchtiar, R.-W., Maryani, dan
Muzdalifah, A. (2018). The Instructional-Based
Andro-Web Comics on Work and Energy Topic
for Senior High School Students. Jurnal
Pendidikan IPA Indonesia, 7(2), 147-153. DOI:
10.15294/jpii.v7i2.14245

McClintock, R. (2001). Experience and
innovation: Reflections on Emerging Practice
with New Media in Education. Journal of
Educational Computing Research, 25(1), 95-104.
DOI: 0.2190/7EEF-1IMHC-URTG-6NM6.

Min Liu. [2005. The Effect of a Hypermedia

Learning Environment on Middle School
Students' Motivation, Attitude, and Science
Knowledge. Computers in the Schools, 22:3-4, 159-
171. DOI: 10.1300/J025v22n03_13.

Moore, Emily B.; Chamberlain, Julia M.; Parson,
Robert; Perkins, Katherine K. (2014). PhET
Interactive Simulations: Transformative Tools for
Teaching Chemistry. Journal of Chemical
Education, 91(8), 191-1197. DOI:
10.1021/ed4005084.

Nagvi, S. H., Mobasher, F., Afzal, M., Umair,
M., Kohli, A. N., & Bukhari, M. H. (2013).
Effectiveness of teaching methods in a medical
institute: Perceptions of medical students to
teaching aids. Journal of the Pakistan Medical
Association, 63(7), 859-864. Retrieved from
https://www jpma.org.pk/article-details/4294.

NCREL & Metiri Group. (2003). enGauge 21st
Century Skills: Literacy in The Digital Age.
http://  www.ncrel.org/engauge.org/engauge
[23Desember 2018].

Nikou, S.A. and Economides, A.A. (2018).
Mobile-based assessment: A literature Review of
Publication in Major Referred Journals from 2009
to 2018. Computer & Ecuation, 125, 101-119. DOI:
10.1016/j.compedu.2018.06.006

OECD. 2019. PISA 2018 Assessment and Analytical
Freamework. Paris: OECD Publishing. DOI:
10.1787/b25efab8-en.

Pacific Policy Research Center. (2010). 277
Century Skills for Students and Teachers. Honolulu:
Kamehameha Schools, Research & Evaluation
Division.

PIPP. (2006). Pelan Induk Pembangunan Pendidikan
2006-2010:  Merintis Pembaharuan  Satu  Misi
Nasional. http://www.apps.
moe.gov.my/emis.html [23Desember 2018].

Ratini, Muchta, H., Suparman, M.A., Tamuri,
A.H., and Susanto, E. 2018. The Influence of
Learning Models and Learning Reliance on
Students’ Scientific Literacy. Jurnal Pendidikan
IPA Indonesia, 7(4), 458-466.

Sarac, H., & Tarhan, D. (2017). Effect of
Multimedia Assisted 7e Learning Model
Applications on Academic Achievement and
Retention in Students. European Journal of

- CCommented [U4]: Old source




254 W. Widodo, D.A.P Sari, Inzanah, E. Sudibyo, Suryanti/ JPIL 5 (2) (2016) 247-255 254

Educational  Research,  6(3),
10.12973/eu-jer.6.3.299.

299-311. DOLIL:

Shi, W. Z. (2013). The Effect of Peer Interactions
on Quantum Physics: A study from China.
Journal of Baltic Science Education, 12(2), 152-158.
Retrieved from
http://www.scientiasocialis.lt/jbse/files/pdf/vo
112/152-158.Shi_JBSE_Vol.12.2.pdf

Siribunnam, Siripun; Nuangchalerm, Prasart;
Jansawang, Natchanok. (2014). Socio-Scientific
Decision Making in the Science Classroom.
International ~ Journal  for  Cross-Disciplinary
Subjects in Education (IJCDSE), Volume 5, Issue 4,
December 2014.

Taasoobshirazi, G., Zuiker, S. J., Anderson, K.
T., Hickey, D. T. 2006. Enhancing Inquiry,
Understanding, and Achievement in an
Astronomy Multimedia Learning Environment.
Journal of Science Education & Technology, Vol. 15
Issue 5/6, p383-395. DOI: 10.1007/510956-006-
9028-0.

Taufiq, M., Amalia, A. V., Parmin, and Leviana,
A. (2016). Design of Science Mobile Learning Of
Eclipse Phenomena With Conservation Insight
Android-Based App Inventor 2. JPIL, 5 (2), 291-
298. doi: 10.15294/jpii.v5i2.7375

Thiagarajan, S., Semmel, D. S & Semmel, M. L.
(1974). Instructional Development for Training
Teachers of Expectional Children. Minnesota:
University of Minnesota.

Turiman, P., Omar, J., Daud, A.M., & Osman,
K., (2012). Fostering the 21Century Skills
through Scientific Literacy andScience Process
Skills. Procedia-Social and Behavioral Sciences, 59,
110-116. DOI: 10.1016/j.sbspro.2012.09.253

Ushioda, E. 2013. Motivation matters in mobile
language learning: A brief commentary. Language
Learning & Technology, 17(3), 1-5. Retrieved from
http://1lt.msu.edu/issues/october2013/.

‘Wang, A. 1. (2015). The wear out effect of a game-
based student response system. Computers &
Education, 82, 217-2217. DOI:
10.1016/j.compedu.2014.11.004.

Wardani, S., Lindawati, L., Kusuma, S.B.W.
(2017). The Development of Inquiry by Using
Android-System-Based Chemistry Board Game
to Improve Learning Outcome and Critical
Thinking Ability. Jurnal Pendidikan IPA Indonesia,
6(2), 196-205. DOI: 10.15294/jpii.v6i2.8360

Webb, M.E. (2005). Affordances of ICT in an
Integrated Pedagogy. International Journal of
Science  Education, 27 (6), 705-735. DOI:
10.1080/09500690500038520.

Wen C.-T., Liu C.-C., Chang H.-Y., Chang C.-J.,
Chang M.-H., Fan Chiang S.-H., Yang C.-W. &
Hwang F.-K. 2020. Students’ guided inquiry with
simulation and its relation to school science
achievement and scientific literacy. Computers &
Education, Pre-proof article. DOI:
10.1016/j.compedu.2020.103830

Wu, Q. (2015). Designing a Smartphone App to
Teach English (L2) Vocabulary. Computers &
Education, 85, 170-179. DOI:
10.1016/j.compedu.2015.02.013.

Wu, W.-H., Wu, Y.-C. J., Chen, C.-Y., Kao, H.-
Y., Lin, C.-H., & Huang, S.-H. (2012). Review of
trends from mobile learning studies: A meta-
analysis. Computers & Education, 59(2), 817-827.
DOI: 10.1016/j.compedu.2012.03.016.

Woulandari, F., Handoko, A., Anggoro, B.S.
(2017). Pengaruh Penggunaan Strategi Socio-
scientific Issues terhadap Reflective Judgment
Siswa Kelas IX di SMP Negeri 11 Bandar
Lampung. Biosfer Jurnal Tadris Pendidikan Biologi,
8(1), 1-12. DOT: 10.24042/biosf.v8i1.1259

Zo’bi, A.S. (2014). The Effect of Using Socio-
Scientific Issues Approach in Teaching
Environmental Issues on Improving the Students’
Ability of Making Appropriate Decisions
Towards These Issues. International Education
Studies, 7(8), 113-123. DOL:
10.5539/1es.v7n8p113.



255

N

LINMES

W. Widodo, D.A.P Sari, Inzanah, E. Sudibyo, Suryanti/ JPIL 5 (2) (2016) 247-255

UNIVERSITAS NEGERI SEMARANG
FACULTY OF MATHEMATICS AND NATURAL SCIENCES

DEPARTMENT OF INTEGRATED SCIENCES
IN COLLABORATION WITH PERKUMPULAN PENDIDIK IPA INDONESIA

MINISTRY OF RESEARCH, TECHNOLOGY, AND HIGHER EDUCATION

JURNAL PENDIDIKAN IPA INDONESIA

p-ISSN: 2339-1286; e-ISSN: 2089-4392
Nationally Accredited Decree of The Minister of Research, Technology, and Higher Education No. 2/E/KPT/2015

SCOPUS INDEXED AND Q3 SCIMAGOJR

Secretariat: D5 Building, First Floor, UNNES Campus in SekaranGunungpati Semarang, Indonesia, Postal Code 50229.
Phone (+6224) 70805795, Fax. (+6224) 8508005, E-mail: jpii@mail.unnes.ac.id, Website: http://journal.unnes.ac.id/nju/index.php/jpii

Paper title: The Effectiveness of Socio-Scientific Issues in Gadget to Increase Generation Z’s
Scientific Literacy

255

Parts of
review

Guidelines

Yes

Par
tly

No

Reviewer’s note for
improvement

Author’s responds
(highlight of
revision)

Title

Does the subject matter fit within the scope
of journal?

Does the title clearly and sufficiently reflect
its contents?

Abstract

Does the abstract contain informative,
including Background, Methods, Results
and Conclusion?

Back-
ground

Is the background informative and sufficient
(include the background problem and
objectives)?

The research
question not yet
stated

Is research question of the study clear and
understandable?

The research
question not yet
stated

Does the rationale of the study clearly
explained using relevant literature?

Is the “aim” of the manuscript clear and
understandable?

Methods

Is the methodology chosen suitable to the
nature of the topic studied?

Is the methodology of the research
described clearly?(including study design,
location, subjects, data collection, data
analysis)

2 =2 =21 =2/

Is there adequate information about the data
collection tools used? (only for empirical
studies)

Are the validity and reliability of data
collection tools established? (only for
empirical studies)

Are the data collection tools suitable for the
methodology of the study? (only for
empirical studies)

Results &
Discussio
n

Are the tables, graphs and pictures
understandable, well presented and
numbered consecutively?

Do the data analysis and the interpretation
appropriate to the problem and answer the
objectives?

The inferential
calculation is not
available in the article.
N gain is not
inferential. Experiment
should utilize
inferential data (such
as t test, ANOVA, etc.
However comparing
post test with pretest
by using t test is not
allowed, therefore
researcher can use t
single mean by
comparing with the
standard)




256

W. Widodo, D.A.P Sari, Inzanah, E. Sudibyo, Suryanti/ JPIL 5 (2) (2016) 247-255

256

* Does the “discussion” section of the
manuscript adequately relate to the current
and relevant litarature?

\/

o Are the findings discussed adequately
considering the research question(s), sub-
question(s) or hypothesis?

Put the result of
inferential calculation

Conclusio
n

e |s the conclusion clear and in the form of a
narration instead of pointers?

Put the result of
inferential calculation

e Isn’t the conclusion a summary and
consistent between problems, objectives
and conclusion?

Reference
s

* Do the references and citations match?

o Are the writing of references correct?

Quality
Criteria

* Do the title, problem, objectives, methods
and conclusion are in line? Is it well
organized?

2 2|2

» The quality of the language is satisfactory

e The work relevant and novel

» Are there strong consistencies among the
parts of the manuscript? (introduction,
methods, results and discussion, and
conclusion)

2|22




248 248

JPII 5 (2) (2016) 247-
255

JurnalPendidikan IPA Indonesia

http://journal.unnes.ac.id/index.php/jpii

The Effectiveness of Gadget-Based Interactive Multimedia in Improving

Generation Z's Scientific Literacy
DOT: 10.15294/jpii.v5i2.

Accepted: August 15%2016.Approved: September 472016. Published: October
2016

Abstract Scientific literacy is very important to generation Z (Gen-Z), while the Gen-z's scientific literacy in
Indonesia needs to be improved. The use of gadgets by Gen-Z almost all the time in their daily lives enables research
to improve scientific literacy by using gadgets. This study aims to determine the effectiveness of gadget-based
interactive multimedia to improve Gen-Z scientific literacy and describe the Gen-Z response to interactive
multimedia. This research is a pre-experiment study with one group pretest and posttest design. Interactive
multimedia was designed to applied on gadget, consists of Socioscientific Issues which is relevant to pressure
concepts. This research involved two junior high schools in East Java, Indonesia. Scientific literacy test instrument
was designed based on scientific literacy aspects of PISA 2015. The inferential test results showed that posttest score
is significantly greater than the pretest in the two schools. Results show that the mean score of students’ scientific
literacy at School I increased from 39.6 to 74.0 and N-gain score is 0.57 which is in medium category. In addition,
the average scientific literacy score of students in School II also increased from 31.5 to 59.9 and N-gain score is 0.41
which is in the medium category. The inferential test results also showed that there were no significant N-gain
differences in the two schools. It can be concluded that interactive multimedia developed effective to improve
students' scientific literacy. However, Gen-Z students cannot be satisfied with the multimedia. Students suggest
several multimedia enhancements in terms of visual, audio, and music, so that they can enjoy the multimedia all the
time by using the device.

Keywords: scientific literacy, Generation Z, gadget-based interactive multimedia, socioscientific issues
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INTRODUCTION

The 21* century is a time in which humans live in
a world that seems borderless. The flow of
globalization, internationalization, and the
development of information and communication
technology happens so rapidly (PIPP, 2006). There
are four domains needed to be able to live in the
21st century, namely digital literacy, inventive
thinking, effective communication, and high
productivity (NCREL and Meitri Group, 2003).

Indonesia students need to be improved with some
efforts during learning process in school.
Furthermore, this improvement can be achieved by
applying creative ways that attract students'
interest, so students become interested in reading,
thinking, conducting investigations, and making
decisions related to the issues given, for example
giving an issues related to culture and daily life
(Dewi et al., 2019. Ratini, et al, 2018, Alim et al.,
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Scientific literacy is included in digital literacy
domain (NCREL and Meitri Group, 2003).
Knowledge and understanding of the concepts and
processes of science are needed by everyone in
order to make decisions, participate in social life
and cultural diversity, and increase economic
productivity. Scientific literacy is very important in
modern society life which encountered issues
related to science and technology (Pacific Policy
Research Center, 2010). Thus, this literacy is
needed for students nowadays.

Science education in Indonesia is in
progressing. Since 2006 to 2018, scientific literacy
score of Indonesian students was fluctuated from
time to time (OECD, 2019), it is still below average
level. This shows that scientific literacy of

2019).

Meanwhile, junior high school students,
known as generation Z (Gen-Z), have a tendency
cannot be separated from their gadget. An amount
of 171.17 million active users utilize gadget to
search for apps, games, and other digital content.
More of that, almost every student of Primary to
Senior High School Student already have gadget
and operates it for daily activities. The result of
survey conducted by Indonesia Internet Service
Provider Association (2018) showed that 91% of
people aged 15-19 year old use internet. In
addition, the average time they spent to use
internet daily via any device is 8 hours 36 minutes
(APJII, 2018).
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Those data suggested that junior high school
students in Indonesia are addicted to gadget.
Unfortunately, this addiction brings negative
impact for students. They will be busy with their
gadget, so they will not repeat their lessons or do
their assignment. However, their addiction to
gadget can give students some advantages if they
also use gadget to do something more productive,
such as for learning some skills, for expand the
material they have learned at school, etc.

Based on preliminary research conducted in
two junior high schools in East Java by
interviewing teachers, it showed that they utilize
the internet sometimes to access or look for some
information related to learning. Teachers give
students assignment or homework and students try
to finish their assignment or homework with the
help of the internet. Teachers never use a certain
application or software as a media of learning.
However, they are interested on using application
or software to accomplish learning objectives.

These conditions can be utilized and provide a
large space for teachers to use gadget as a tool to
support science learning. Utilization of devices
appropriately tends to generate student learning
(Clayton and Murphy, 2016). Gadget becomes a
tool that makes students productive as long as
directed by proper usage rules (Anshari et al.,
2017). This is in accordance with 21* century
information, media, and technology skills. This
skills demand students to be able to access,
understand, and analyze media and media
messages to find information and using technology
(Pacific Policy Research Center, 2010).

Interactive multimedia is one of media that
can runs using gadget in the form of digital
application. Digital applications contribute
significantly to the implementation of didactic
principles and achievement of educational goals
(Shi, 2013). Learning and teaching process
supported by multimedia attracts students and the
creation of correct conceptions (Chen, 2012).
Multimedia and virtual reality makes the world
more visible in ways that others have never known
before (Bilek, 2010; AberSek, 2013). Students
prefer to learn something that facilitated by
animation than facilitated by other representation
(Nagvi et al., 2013). Theoretically, animation is
more effective to portray movement or dynamic
process. Thus, animator becomes attractive option
for educators.Research of [Taufik, et al. (2016),
Ismail, et al. (2016), and Moore et al. (2014)
confirm these statements.

Socioscientific Issues (SSI) learning based on
issues in society related to science that students
will investigate, has been studied can improve
students' understanding, argumentation skills,
empathy, and reasoning effectively about science
in various life contexts (Wulandari et al., 2017),
decision making (Siribunnam et al, 2014),
proposed argument (Bilican, 2018), as well as
environmental literacy (Kinslow, 2019). However,
SSI learning to increase scientific literacy is still
limited.

Some research were done in developing
science learning media to enhance students’
achievement, most of these studies showed
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ositive outcome (Chee et al., 2017; Wu et al,,
017). However, research about gadget based

interactive multimedia on pressure concepts,
expecially to increase students' scientific literacy, is
still limited. Even though there are many SSIs are
related to the concept of pressure, for example
tourists who died while diving in the Gili Meno
Waters of Lombok (Fadil, 2020), tourists can't
wear high heels at ancient sites in Greece
(Romano, 2017), and smoke from Indonesia's
forest fires to neighboring countries due to wind
(Sebayang, 2019). The SSIs can be used as a
context for further investigation and decision
making by students.

Interactive multimedia can be used as a
platform to provide information, direction for
investigations, challenges for students to make
decisions. By making interactive multimedia as an
application program on gadgets, students can learn
anywhere and anytime, something that Gen Z-
likes. However, this will be answered through this
research. Furthermore, there is limited information
about students’ feedback on a learning media,
expeciallytheir desire from those media. Based on
this reason, the author has designed gadget-based
interactive multimedia as a tool to enhance Gen-Z
scientific literacy.

Thus, it is necessary to conduct a research
about the effectiveness of gadget-based interactive
multimedia to improve students’ scientific literacy
and describe their response about interactive
multimedia as generation Z. The features of
multimedia contain of SSI relating to material
pressure and its application in daily life, the
relevant concepts to issues that are used as the
topic, experiments to strengthen students'
knowledge regarding concepts, the test used to
measure students's scientific literacy, and it is
equipped with a page link that can be used to
determine the level of students' scientific literacy.

Based on the description, the problems were:
(1) How was the effectiveness of gadget-based
interactive multimedia to increase scientific
literacy of Gen-Z students? (2) What was the
response of Gen-Z students to the gadget-based
interactive multimedia?

This research aims to determine the
effectiveness ~ of  gadget-based  interactive
multimedia to improve students’ scientific literacy
and to describe students’ response about
multimedia. By utilizing gadget to use interactive

multimedia and involving socio-scientific issues
during learning process, it is expected to improve
students’ scientific literacy and to get students’
response about the multimedia.

METHODS

This research is a pre-experimental study as a
continuation—of —the-designing - phase—and
development of interactive multimedia in gadgets
based on SSI, called gadget-based interactive
multimedia (Widodo et al., 2018). The research

design used was one group pretest and posttest
design (Fraenkel et al., 2011) to determine the

(Commented [U4]: Different year with the one in the references )

CCommented [U2]: Recheck the name )
[Commented [U3]: Canot be found in the references J
(Commented [U5]: Canot be found in the references )

CCommented [U6]: Canot be found in the references )




250

effectiveness of the gadget-based interactive
multimedia in increasing students' scientific
literacy. The gadget-based interactive multimedia
is declared effective if there is a significant increase
in scientific literacy of students after learning with
the multimedia. The pre-experimental activity was
replicated in 2 schools in East Java Indonesia,
involving 30 students in School I and 25 students
in School II.

The gadget-based interactive multimedia
developed contains SSI that is relevant to the
concepts of pressure. Thus, students can find out
the applications and benefits of the concept of
pressure they learn to respond to problems around
them. These issues contain problems that require
investigation and require students to be able to
make decisions based on their knowledge.

The programs used in making apk consist of i-
Spring, is software that can convert .PPT files into
.swf. The Software Development Kit (Air_SDK) is
used to build Android applications, such as editing
HTML and source code. Andaired, is software
that can convert flash games into .apk. The IM-
SSI-Gadget that has been developed has been
declared feasible by 3 science education experts in
terms of content, construction, and language
(Widodd), et al., 2018).
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material menu), and check the level of scientific literacy
pages. In addition, it also comes with a Home,
Returns, and Checks Your Level of Scientific Literacy
icon.

Figure 1 The appearance of gadget-based
interactive multimedia

The gadget based interactive multimedia is
packaged in text, image, and audio-visual-motion

Data on student literacy skills are obtained
through scientific literacy tests related to pressure
concepts. The scientific literacy test instrument
was developed from the aspects of PISA 2015
scientific literacy. The scientific literacy test used
consisted of 15 multiple choice questions
consisting of six questions with low cognitive
demand (Lo), 4 questions with moderate cognitive
demand (M), and 5 questions with High cognitive
demand (Hi).

The instrument was declared valid on content
and construction by 3 experts and reliable with
Cronbach's Alpha reliability of 0.555 in the
significant category. The data were analyzed
descriptively using cognitive demand level
categories (Inzanah et al., 2014). The effectiveness
of multimedia is seen from the increase in scientific
literacy of students. The increase in scientific
literacy of students was tested by inferential mean
difference test. In addition, a normalized gains (N-
gain) descriptive analysis (Hake, 1998) is also
carried out, as well as the N-gain mean difference
inferentially test between the two schools using
SPSS 19.0.

RESULTS AND DISCUSSION

Socio-Scientific Issues in Gadgets-Based
Interactive Multimedia and its Learning Process
Android platform gadget is needed to operate
the interactive multimedia which is developed.
Figure 1 shows the appearance of interactive
multimedia.
The gadget based interactive multimedia is
packaged in the form of an application file (.apk)
that can be installed into an Android-platform
gadget. The features contained in the interactive
multmedia include: the initial display (contains the
Home, Experiments, Exercises, and About menu),
Home (contains the aims, concept map, and

formats, contains SSI issues related to pressure
concepts and its application in everyday life. These
issues raise the problem used to investigate and
learn the pressure concepts as well as its
application in everyday life. Thus, students can
find out the applications and benefits of the
concept of pressure they learned to respond to
issues around them, for example prohibiting the
use of high heels when visiting a number of ancient
monuments in Greece related to solid pressure
material, the death of foreign tourists in Komodo
Island is related to hydrostatic pressure concept,
and the Indonesian submarine is surrounded by a
NATO joint fleet in the Mediterranean Sea related
to Archimedes' Law.

The gadget based interactive multimedia
facilitates training and scientific literacy test. The
scientific literacy test contains issues and allow
students to use their knowledge to solve problems
or make decisions related to the issues. The test
consists of 15 multiple-choice items compiled and
combined using new features in the PISA 2015
framework that incorporate the previous PISA
frameworks, namely by using cognitive demand
levels in scientific literacy assessment. Figure 1
shows the appearance of the interactive
multimedia.

Learning activities carried out three times, outside
of the pretest and posttest. Previously, students were
given the opportunity to install gadget-based interactive
multimedia into their gadget. At the first meeting,
students discussed SSI about the prohibition of using
high hell in ancient Greek monuments, investigated the
pressure on solid substances, and discussed the reasons
for the prohibition. At the second meeting, students
discussed SSI about the death of a tourist while diving
on Komodo Island, investigating the pressure on liquid,
and discussing the relation of the event to the pressure
on liquid and its effect on gas in the blood. As an
extension, students discuss submarines in the "meeting"

(Commented [U7]: Canot be found in the references
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of Indonesian and NATO submarines related to
Archimedes' Law. At the third meeting, Students
discussed SSI about smoke from forest fires that could
reach neighboring Indonesia, related to changes in air
pressure.  Students investigate more detailed
information on weather patterns at the time, related to
the dry or rainy season in Indonesia. Students are also
encouraged to read and learn gadget-based interactive
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multimedia anytime and anywhere, according to their
habits.

Gen-z's Scientific Literacy

The percentage of students' scientific literacy (Gen-
Z's scientific literacy) for each cognitive demand is
presented in Table 1.

Table 1. Percentage of Students' Scientific Literacy for Each Cognitive Demand

Percentage (%)

School
Name
N- N- N-
L1 L2 Gain Ml M2 Gain H1 H2 Gain
School I 55.3 88.0 0.73 23.3 86.7 0.83 21.7 375 0.20
School I 44.0 65.6 0.50 23.3 54.0 0.40 28.0 60.0 0.44

The results of the scientific literacy test are
represented in the form of scoring and leveling.
The analysis carried out included pre-test and
post-test data analysis which then calculated N-
gain scores to determine the increase in scores
between before and after learning activities. Data
processed from the pre-test and post-test aims to
determine the scientific literacy skills of students
before and after learning activities.

Table 1 provide information regarding the
percentage of students' scientific literacy from 2
pilot schools in solving questions in each
cognitive scientific literacy requested, which
includes low cognitive demand, namely L1 (pre-
test) and L2 (post-test), moderate cognitive
demand, namely M1 (pre-test) and M2 (post-test),
and high cognitive demand, namely H1 (pre-test)

and H2 (post-test).Based on the table, it is known
that the scientific literacy of students from 2 pilot
schools has increased during learning process in
medium category.

Students’ scientific literacy of low and
medium cognitive demand at School I increased
and its N-Gain is 0.73 and 0.83 respectively, at
high category. Scientific literacy on high cognitive
demand also increased and its N-gain is
approximately 0.20 at low category. Meanwhile,
N-gain score of students’ scientific literacy of low,
medium, and high cognitive demand were
increase by 0.50, 0.40, and 0.44 at School II, at
medium category.

The data on the results of overall students'
scientific literacy tests from the two schools can
be seen in the following tables.

Table 2. Results of the Scientific Literacy Test of Students

Score
No. School Name N-gain Score  Criteria
Pre-test Post-test
1 School I 39.6 74.0 0.57 Medium
2 School I 31.5 59.9 0.41 Medium

Table 2 provides information regarding
overall scientific literacy scores that were
obtained before and after participating in learning
activities using the developed SSI Gadget. The
average score of scientific literacy of students in
School I is from 39.6 to 74.0 with N-gain of 0.57
in the medium category. While the average score
of scientific literacy of students in School II is
from 31.5 to 59.9 with N-gain of 0.41 in the
medium category.

The results of the analysis show that the higher
the cognitive demand, the smaller the N-gain. In
other words, it is more difficult to improve students'
high-level cognitive skills. These results are
consistent with Crompton et al. study (2019) which
found that from the subjects integrating mobile
devices, literacy studies had the highest percentage
of students working in low cognitive levels (45%).

In addition, difference test of pretest and
posttest scientific literacy skills were performed

with the Wilcoxon Signed Ranks Test. The
nonparametric inferential test was chosen because
the data did not meet the normality and
homogeneity assumption test. Based on the
results of the difference tests with SPSS 19.0, it
was found that for School I: the value of Z = -
4.787, p = 0.000 which indicates the posttest
scores was significantly higher than the pretest.
Meanwhile, for School II, the value of Z = -4,383,
p = 0,000 which showed the posttest scores is
significantly greater than the pretest. Thus, it
appears that the post-test scores of students from
the two pilot schools are significantly greater than
the pretest. These results indicate that Socio-
Scientific Issues in gadgets-based interactive
multimedia and its learning process are effective
for increasing scientific literacy of Gen-Z
students.

These results indicate, the learning process
that discusses SSI, investigates, and practices
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making decisions, which is driven by gadget-
based interactive multimedia can improve
students' scientific literacy. With gadget-based
interactive multimedia, it turns out learning
activities tend to be student-centered, students
investigate and learn to make decisions using real
context. These results are in line with studies
|Ardianto and Rubini (2016) hbout using
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of abstract thinking to the concrete way of
thinking. So, it can indirectly increase students'
interest in learning science process skills and the
learning process becomes more effective.

The learning material prepared in accordance
with the multimedia model supported by 7E
positively influenced academic achievement and
the information learned was more impressive

investigating methods to improve students'
scientific literacy, [Bustami et al. (2018) about the

(Sarac and Tarhan, 2017). On the other hand, the

results of the study show that using the Socio-

use of context and Cahyarini (2106) research that
SST allows students to enhanced critical thinking
skills.

To study the consistency of treatment results
at two schools, and N-gain difference test was
conducted between two schools with the Mann-
‘Whitney U Test. The result was the value of Z =
-0,657 (p = 0.511) which shows no significant
difference in the two schools.

The results of the analysis show the
achievement of N-gain of the students of the two
schools is not significantly different. This shows
that the gadget-based interactive multimedia
developed resulted in an increase in scientific
literacy that was relatively consistent in both
schools. These results indicate the power of
interactive multimedia to improve scientific
literacy, in addition to positive responses from
students, helped students to make connections
between content and context (Mylott et al., 2016),
critical thinking disposition (Gunawan et al.,
2019), and meaningful understanding and
retention of the conceptual structure of the
domain, the concepts, and their relations (Maréeet
al., 201B).

Scientific Issues approach can improve students'
ability to improve their decisions on
environmental problems and the results show four
patterns of student decisions (Zo'bi, 2014).
Learning in the 21* century should be linked to
community life so students learn something like
in real life. Integrating science subject on
technology, such as using gadget, helps students
to gain their skills both in science and technology
(Asrizal et al., 2018). Thus, students can be
prepared for future life.

Gen-Z's Response to SSI-Gadget

Gen-Z's response is the student's opinion on
the quality of gadget-based interactive
multimedia, which is viewed from the aspects of
appearance, content, material, images /
animation / video, operations, links, audio
(narration), scientific literacy tests, and menu
instructions contained within gadget-based
interactive multimedia. The overall student
response can be seen in Table 3.

Based on Table 3 it can be seen that the
percentage of students' average responses to the

The impact of the wuse of interactive
multimedia in learning activities was that students
could explore new concepts that were closer to
their daily experiences and were able to explain
science concepts well (Turiman, 2012). The
convenience is seen from the change from the way

quality of gadget-based interactive multimedia
from the two schools of testing was > 80%, which
means that students give positives respond to
learning activities using the developed gadget-
based interactive multimedia.

Table 3 Student Response to gadget-based interactivemultimedia quality

Percentage(%)
No. School Name - - - -
1* meeting 2" meeting Exercises Response
1 School I 88 88 79 87
2 School I 95 95 88 95

In addition to the questionnaire, the
researcher also gave an open questionnaire to
students to ask students' impressions of learning
activities using the developed gadget-based
interactivemultimedia. The learning activities
that have taken place were very interesting and
exciting (“...The learning activity is different than
usual because involving mobile phone or gadget as a
media, so it became more interesting and is not
monotonous). They also said that teacher’s
explanation during the learning activity was clear
and easy to understand. It was also not boring.

This gadget-based interactive multimedia
helps students to understand the concept of
substance pressure and its application in daily life.

This application also helps students to solve the
problem while sharpening their scientific literacy
by providing students with some videos (“... the
gadget based interactive multimedia is really good for
learning because some videos help us to understand
more about the concept...”). Furthermore, it helps
students to do self-study and apply concept that
they learn into their daily life.

‘Check Level’ feature also got positive
respond. Students can measure their scientific
literacy level easily and get the result just after
they finish their test (“... the result of posttest in
application makes me know the test result.”). This
feature support learning assessment, especially
assess students’ scientific literacy which is the goal
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of learning process. This is relevant to some
studies that said that mobile device, in this study
gadget-based device, can support a wide range of
assessment practices, such as self-assessment
(Chen, 2010; Lai & Hwang, 2015), high-stakes
summative assessment (Arthur et al., 2014),
formative assessment (Hwang & Chang, 2011),
performance  assessment, or game-based
assessments (Wang, 2015). Most of the result
reported that positive student attitudes and
perceptions about mobile-based assessment
(Nikou and Economides, 2018).
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fun, but also can achieve learning goals as long as
the game leads students to learn and to think more
(Wardani et al., 2017).

It is also suggested that some feature to help
students learn more about science vocabulary
related to the topic is needed. This feature can be
provided by word lists and/or cards methods to
increase word repetitions. Furthermore, word
lists or cards methods can be applied into game
activities (Wu, 2015).

Student can easily learn whenever and
wherever they want without teacher’s guidance.
Length of time is one of important factor that
influence students’ achievement. This factor
probably increases students’ motivation because
students can access the material that they need to
study during their ‘dead time’, such as when they
wait for something or during their break time
(Ushioda, 2013). It illustrates that interactive
multimedia helps students to learn more. This is
in accordance with benefit of learning media
using gadget which is can be used anytime
(Lesmono et al., 2018).

However, students can't be satisfied by only
gadget-based interactivemultimedia. They said
they need more feature that can give more music,
video, and interactive activity, such as discussion
room or chatting room. They want to interact
with other students. These suggestions showed
that gadget-based interactivemultimedia expected
multitasking activity while they operate gadget. In
addition, students also want to play games while
learning. Games not only makes learning more

REFERENCES
AberSek, B. (2013). Cogito FErgo Sum
Homomachine?.Journal of Baltic Science Education,
12(3), 268-270. Retrieved from

http://www.scientiasocialis.lt/jbse/?q=node/29
4.

Alim, A., Sarwi, S., and Subali, B. (2019).
Implementation of Ethnoscience-based Guided
Inquiry Learning on The Scientific Literacy and
The Character of Elementary School Students.
Journal of Primary Education, 8(5), 139-147. DOIL
10.5539/ass.v15n6p88.

Anshari, M, Almunawar, MN, Shahrill, Masitah,
Wicaksono, DK, dan Huda, M. (2017).
Smartphones Usage in the Classrooms: Learning
Aid or Interference?.Journal of Education and
Information Technologies, 22(6) pp. 3063-3079.
DOI: 10.1007/510639-017-9572-7.

APJIL (2018). PotretZaman Now:
PenggunadanPerilaku Internet Indonesia, 1-7.
Retrieved from https://apjii.or.id/downfile/
file/BULETINAPJIIEDISI23April2018.pdf

CONCLUSION

Based on the results of data analysis, it can be
concluded that gadget-based interactive
multimedia that contain SSI on pressure concepts
is effective in improving Gen-Z's scientific
literacy. However, Gen-Z is not easily serviced or
not easily satisfied using the developed gadget-
based interactive multimedia. This can be seen
from the suggestions and comments given which
indicate that they want a multitasking media,
excellent graphic quality and illustrations, and so
on. That is because Gen-Z grow up in the online
world and spend thousands of hours in
cyberspace by playing online games, sending
messages and socializing using social media,
using blogs, and so on with high-quality
content.Future research can be done by utilizing
SSIto improve literacy by using programs that are
more interactive and multitasking so that the
interactive multimedia developed can meet
expectations of Gen-Z.

Ardianto, D & Rubini, B. 2016. Comparison of
Students’ Scientific Literacy in Integrated Science
Learning Through Model of Guided Discovery
and Problem Based Learning. Jurnal Pendidikan
IPA Indonesia, Vol 5(1). DOI:
10.15294/jpii.v5i1.5786.

Arthur, W., Doverspike, D., Muifioz, G. J.,
Taylor, J. E., & Carr, A. E. (2014). The Use of
mobile devices in high-stakes remotely delivered
assessments and testing. International Journal of
Selection and Assessment, 22, 113-123. DOI:
10.1111/1jsa.12062.

Asrizal, Amran, A., Ananda, A., Festiyed, F.,
and Sumarmin, R. (2018). The Development of
Integrated Science Instructional Materials to
Improve Students’ Digital Literacy in Scientific
Approach. JurnalPendidikan IPA Indonesia, 7(4),
442-450. DOI: 10.15294/jpii.v7i4.13613.

Bilek, M. (2010). Natural Science Education in
the Time of Virtual Worlds. Journal of Baltic
Science Education, 9(1), 4-5.

- (Commented [U12]: &




254

Bilican, K. (2018). Analysis of pre-service science
teachers' understanding of nature of science and
proposed arguments on socio-scientific issues.
International Journal of Research in Education and
Science (IJRES), 4(2), 420-435.
DOI:10.21890/ijres.410632.

Cahyarini, A., Rahayu, S., Yahmin. 2016. The
Effect of 5E Learning Cycle Instructional Model
Using Socioscientific Issues (SSI) Learning
Context on Students’ Critical Thinking.
JURNAL PENDIDIKAN IPA INDONESIA,
Vol 5(2). DOI: 10.15294/]pii.v5i2.7683

Chee, K. N, Yahaya, N., Ibrahim, N. H., & Noor
Hassan, M. (2017). Review of mobile learning
trends 2010-2015: A meta-analysis. Educational
Technology & Society, 20(2), 113-126.

Chen, C.-h. (2010). The implementation and
evaluation of a mobile self- and peer-assessment
system. Computers & Education, 55(1), 229-236.
DOI: 10.1016/j.compedu.2010.01.008.

Chen, Y. T. (2012). A Study of Learning Effects
on e-Learning with Interactive Thematic Video.
Journal of Educational Computing Research, 47(3),
279-292. DOLI: 10.2190/EC.47.3.c.

Clayton, K.E. and Murphy, A. (2016).
Smartphone Apps in Education: Students Create
Videos to Teach Smartphone Use as Tool for
Learning. The Journal of Media Literacy Education,
8(2), 99-109. Retrieved from
https://digitalcommons.uri.edu/jmle/vol8/iss2
/6/.

Crompton, H., Burke, D., and Lin, Yi-Ching.
(2019). Mobile learning and student cognition: A
systematic review of PK-12 research using
Bloom's Taxonomy. British Journal of Educational
Technology; Mar2019, Vol. 50 Issue 2, p684-701.
DOLI: 10.1111/bjet.12674.

Dewi, C.A., Khery, Y., and Erna, M. (2019). An
Ethnoscience Study in Chemistry Learning to
Develop Scientific literacy. Jurnal Pendidikan IPA
Indonesia, 8(2), 279-287.

Fadil, I. 2020. Menyelam di Perairan Gili Meno
Lombok, Turis Finlandia Tewas Terseret Arus.
https://www.merdeka.com/peristiwa/menyela
m-di-perairan-gili-meno-lombok-turis-finlandia-
tewas-terseret-arus.html. [June, 3th, 2020].

Gunawan, G., Harjono, A., Herayati, L., Husein,
S. (2019). Problem-Based Learning Approach
with Supported Interactive Multimedia in Physics
Course: Its Effects on Critical Thinking
Disposition..Journal for the Education of Giffed
Young Scientists.Vol. 7 Issue 4, pl075-1089. DOI:
10.17478/jegys.627162.

Hake, R.R. (1998). "Interactive-engagement vs

254

traditional methods: A six-thousand-student
survey of mechanics test data for introductory
physics courses." Am. J. Phys. 66(1):64-74; also at
< http://www.physics.indiana.edu/~sdi/ >.

Hwang, G.-J.,, & Chang, H.-F. (2011). A
formative assessment-based mobile learning
approach to improving the learning attitudes and
achievements of students. Computers & Education,
56(4), 1023-1031. DOI:
10.1016/j.compedu.2010.12.002.

Inzanah, 1., Ibrahim, M., Widodo, W. (2014).
Pengembangan Perangkat Pembelajaran Berbasis
Kurikulum 2013 untuk Melatih Literasi Sains
Siswa SMP. Jurnal Penelitian Pendidikan Sains.
Vol. 4. No. 1, him. 425-499.

Ismail, I., Permanasari, A., and Setiawan, W.
(2016). Stem Virtual Lab: an Alternative Practical
Media to Enhance Students Scientific Literacy.
Jurnal Pendidikan IPA Indonesia 5(2), 239-246.
DOL: 10.15294/jpii.v5i2.5492.

Lai, C.-L., & Hwang, G.-J. (2015). An interactive
peer-assessment criteria development approach to
improving students' art design performance using
handheld devices. Computers & Education, 85, 149—
159. DOI: 10.1016/j.compedu.2015.02.011.

Lesmono, A.D., Bachtiar, R.-W., Maryani, and
Muzdalifah, A. (2018). The Instructional-Based
Andro-Web Comics on Work and Energy Topic
for Senior High School Students. Jurnal
Pendidikan IPA Indonesia, 7(2), 147-153. DOLI:
10.15294/jpii.v7i2.14245.

Marée, T.J., van Bruggen, J.M.&Jochems,
W.MG. (2013).Effective self-regulated science
learning through multimedia-enriched skeleton
concept maps. Research in Science &
Technological Education, Vol 31 (1).DOI:
10.1080/02635143.2013.782283.

Moore, Emily B.; Chamberlain, Julia M.; Parson,
Robert; Perkins, Katherine K. (2014). PhET
Interactive Simulations: Transformative Tools for
Teaching Chemistry. Journal of Chemical
Education, 91(8), 191-1197. DOIL:
10.1021/ed4005084.

Mylott, E., Kutsherra, E., Dunlap, J.C,
Christensen, W., Widenhorn, R. (2016). Using
Biomedically Relevant Multimedia Content in
Introductory Physics Course for Life Science and
Pre-health Student. Journal of Science Education and
Technology, Vol. 25, No. 2, pp. 222-231. DOL

10.1007/s10956-015-9588-y.

Nagqvi, S. H., Mobasher, F., Afzal, M., Umair,
M., Kohli, A. N., & Bukhari, M. H. (2013).
Effectiveness of teaching methods in a medical
institute: Perceptions of medicalstudents to



255

teaching aids.Journal of the Pakistan Medical
Association, 63(7), 859-864. Retrieved from
https://www jpma.org.pk/article-details/4294.

NCREL & Metiri Group. (2003). enGauge 21st
Century Skills: Literacy in The Digital Age.
http://  www.ncrel.org/engauge.org/engauge
[December, 23th, 2018].

Nikou, S.A. and Economides, A.A. (2018).
Mobile-based assessment: A literature Review of
Publication in Major Referred Journals from 2009
to 2018. Computer &Ecuation, 125, 101-119. DOI:
10.1016/j.compedu.2018.06.006

OECD. (2019). PISA 2018 Assessment and
Analytical Freamework. Paris: OECD
Publishing. DOI: 10.1787/b25efab8-en.

Pacific Policy Research Center. (2010).2/¢
Century Skills for Students and Teachers. Honolulu:
Kamehameha Schools,Research& Evaluation
Division.

PIPP. (2006). Pelan Induk Pembangunan Pendidikan
2006-2010:  Merintis  Pembaharuan  Satu  Misi
Nasional. http://www.apps.
moe.gov.my/emis.html [23Desember 2018].
Pratiwi, Y.N., Rahayu, S., Fajaroh, F. 2016.
Socioscientific Issues (SSI) in Reaction Rates
Topic and Its Effect on The Critical Thinking
Skills of High School Students. Jurnal Pendidikan
IPA Indonesia, Vol 5(2). DOI:
10.15294/Jpii.V5i2.7676.|

255

Siribunnam, Siripun; Nuangchalerm, Prasart;
Jansawang, Natchanok.(2014). Socio-Scientific
Decision Making in the Science Classroom.
International ~ Journal ~ for  Cross-Disciplinary
Subjects in Education (IJCDSE), Volume 5, Issue 4,
December 2014.

Taufig, M., Amalia, A. V., Parmin, and Leviana,
A. (2016). Design of Science Mobile Learning Of
Eclipse Phenomena With Conservation Insight
Android-Based App Inventor 2. Jurnal Pendidikan
IPA Indonesia, 5 2), 291-298.doi:
10.15294/jpii.v5i2.7375

h‘hiagarajan, S., Semmel, D. S &Semmel, M. 1.
(1974). Instructional Development for Training
Teachers of Expectional Children. Minnesota:
University of Minnesota,|

Turiman, P., Omar, J., Daud, A.M., & Osman,
K., (2012). Fostering the 21Century Skills
through Scientific Literacy andScience Process
Skills. Procedia-Social and Behavioral Sciences, 59,
110-116.DOI: 10.1016/j.sbspro.2012.09.253

Ushioda, E. (2013). Motivation matters in mobile
language learning: A brief commentary. Language
Learning & Technology, 17(3), 1-5. Retrieved from
http://1lt.msu.edu/issues/october2013/.

Ratini, Muchta, H., Suparman, M.A., Tamuri,
A H., and Susanto, E. (2018). The Influence of
Learning Models and Learning Reliance on
Students’ Scientific Literacy. Jurnal Pendidikan
IPA Indonesia, 7(4), 458-466.

Romano, A. 2017. Why You Can't Wear High Heels
at Ancient Sites in Greece?
https://www.travelandleisure.com/attractions/1
andmarks-monuments/high-heels-banned-at-
ancient-greek-monuments. [June, 3th, 2020].

Sarac, H., &Tarhan, D. (2017). Effect of
Multimedia Assisted 7e Learning Model
Applications on Academic Achievement and
Retention in Students. European Journal of
Educational ~ Research, 6(3), 299-311. DOI:
10.12973/eu-jer.6.3.299.

Sebayang, L. 2019. Malaysia & Negara Ini Terimbas
Kebakaran Parah Hutan RI
https://www.cnbcindonesia.com/news/201909
10160919-4-98391/lagi-malaysia-negara-ini-
terimbas-kebakaran-parah-hutan-ri. [June, 3th,
2020].

Shi, W. Z. (2013). The Effect of Peer Interactions
on Quantum Physics: A study from China.
Journal of Baltic Science Education, 12(2), 152-158.
Retrieved from
http://www.scientiasocialis.lt/jbse/files/pdf/vo
112/152-158.Shi_JBSE_Vol.12.2.pdf

Wang, A. I (2015). The wear out effect of a game-
based student response system. Computers &
Education, 82, 217-2217. DOLI:
10.1016/j.compedu.2014.11.004.

Wardani, S., Lindawati, L., Kusuma, S.B.W.
(2017). The Development of Inquiry by Using
Android-System-Based Chemistry Board Game
to Improve Learning Outcome and Critical
Thinking Ability. Jurnal Pendidikan IPA Indonesia,
6(2), 196-205. DOI: 10.15294/jpii.v6i2.8360

Wen C.-T., Liu C.-C., Chang H.-Y., Chang C.-J.,
Chang M.-H., Fan Chiang S.-H., Yang C.-W. &
Hwang F.-K. (2020). Students’ guided inquiry
with simulation and its relation to school science
achievement and scientific literacy. Computers &
Education, Pre-proof article. DOI:
10.1016/j.compedu.2020.103830

Wu, Q. (2015). Designing a Smartphone App to
Teach English (L2) Vocabulary. Computers &
Education, 85, 170-179. DOI:
10.1016/j.compedu.2015.02.013.

Wu, W.-H., Wu, Y.-C. J., Chen, C.-Y., Kao, H.-
Y., Lin, C.-H., & Huang, S.-H. (2012). Review of
trends from mobile learning studies: A meta-
analysis. Computers& Education, 59(2), 817-827.
DOI: 10.1016/j.compedu.2012.03.016.

Woulandari, F., Handoko, A., Anggoro, B.S.
(2017).  PengaruhPenggunaanStrategi ~ Socio-
scientific Issues terhadap Reflective Judgment

- (Commented [U14]: Cannot be found in the body of article

- (Commented [U13]: Cannot be found in the body of article

)




256

SiswaKelas IX di SMP Negeri 11 Bandar
Lampung. BiosferJurnal TadrisPendidikanBiologi,
1), 1-12. DOT: 10.24042/biosf.v8i1.1259

Zo’bi, A.S. (2014). The Effect of Using Socio-
Scientific Issues Approach in Teaching
Environmental Issues on Improving the Students’
Ability of Making Appropriate Decisions
Towards These Issues. International Education
Studies, 7(8), 113-123.
DOI:10.5539/ies.v7n8p113.

256



257

N

LINMES

MINISTRY OF RESEARCH, TECHNOLOGY, AND HIGHER EDUCATION
UNIVERSITAS NEGERI SEMARANG

FACULTY OF MATHEMATICS AND NATURAL SCIENCES

DEPARTMENT OF INTEGRATED SCIENCES
IN COLLABORATION WITH PERKUMPULAN PENDIDIK IPA INDONESIA

JURNAL PENDIDIKAN IPA INDONESIA

p-ISSN: 2339-1286; e-ISSN: 2089-4392
Nationally Accredited Decree of The Minister of Research, Technology, and Higher Education No. 2/E/KPT/2015

SCOPUS INDEXED AND Q3 SCIMAGOJR

Secretariat: D5 Building, First Floor, UNNES Campus in SekaranGunungpati Semarang, Indonesia, Postal Code 50229.
Phone (+6224) 70805795, Fax. (+6224) 8508005, E-mail: jpii@mail.unnes.ac.id, Website: http://journal.unnes.ac.id/nju/index.php/jpii

Paper title: The Effectiveness of Socio-Scientific Issues in Gadget to Increase Generation Z’s
Scientific Literacy

257

Parts of
review

Guidelines

Yes

Par
tly

No

Reviewer’s note for
improvement

Author’s responds
(highlight of
revision)

Title

Does the subject matter fit within the scope
of journal?

Does the title clearly and sufficiently reflect
its contents?

Abstract

Does the abstract contain informative,
including Background, Methods, Results
and Conclusion?

Back-
ground

Is the background informative and sufficient
(include the background problem and
objectives)?

The research
question not yet
stated

Has been Added as
suggested

Is research question of the study clear and
understandable?

The research
question not yet
stated

Has been Added as
suggested

Does the rationale of the study clearly
explained using relevant literature?

Is the “aim” of the manuscript clear and
understandable?

Methods

Is the methodology chosen suitable to the
nature of the topic studied?

Is the methodology of the research
described clearly?(including study design,
location, subjects, data collection, data
analysis)

2 =2 =21 =2/

Is there adequate information about the data
collection tools used? (only for empirical
studies)

Are the validity and reliability of data
collection tools established? (only for
empirical studies)

Are the data collection tools suitable for the
methodology of the study? (only for
empirical studies)

Results &
Discussio
n

Are the tables, graphs and pictures
understandable, well presented and
numbered consecutively?

Do the data analysis and the interpretation
appropriate to the problem and answer the
objectives?

The inferential
calculation is not
available in the article.
N gain is not
inferential. Experiment
should utilize
inferential data (such
as t test, ANOVA, etc.
However comparing
post test with pretest
by using t test is not
allowed, therefore
researcher can use t
single mean by
comparing with the
standard)

You can see in
"Methods", page 250

(end) and 251
(begining):

In addition,
difference test of

pretest and posttest
scientific literacy
skills were performed
with the Wilcoxon
Signed Ranks Test.
The nonparametric
inferential test was
chosen because the
data did not meet the




258

258

normality and
homogeneity
assumption
test.Based on the
results of the
difference tests, it
was found that for
School I: the value of
Z =-4.787, p = 0.000
which indicates the
posttest scores was
significantly  higher
than the pretest.
Meanwhile, for
School II, the value
of Z = 4,383, p =
0,000 which showed
the posttest scores is
significantly greater
than the pretest.
Thus, it appears that
the post-test scores of
students from the
two pilot schools are
significantly greater
than the pretest. To
study the consistency
of treatment results at
two schools, and N-
gain difference test
was conducted
between two schools
with the Mann-
Whitney U Test. The
result was the value
of Z = -0,657 (p =
0.511) which shows
no significant
difference in the two
schools.

* Does the “discussion” section of the
manuscript adequately relate to the current
and relevant litarature?

o Are the findings discussed adequately
considering the research question(s), sub-
question(s) or hypothesis?

Put the result of
inferential calculation

See my comment
above

Conclusio
n

e Is the conclusion clear and in the form of a
narration instead of pointers?

Put the result of
inferential calculation

See my comment
above

o Isn’t the conclusion a summary and
consistent between problems, objectives
and conclusion?

Reference
s

* Do the references and citations match?

o Are the writing of references correct?

Quality
Criteria

» Do the title, problem, objectives, methods
and conclusion are in line? Is it well
organized?

2|22

* The quality of the language is satisfactory

o The work relevant and novel

» Are there strong consistencies among the
parts of the manuscript? (introduction,
methods, results and discussion, and
conclusion)

2 el




259 259




LAMPIRAN C
Letter of Acceptance dari Editor Journal

L I e S ) - - o -

.

S0 8 L ] s s OoMNDOP:

M @i P e B vsie @i Toavmamnne B @ [t inies @ mons D sesmmne M0 I e g Ciene. @ Loy ) G e .

= M Gmel Q Perwn X ® swn- o9 & O
P Vi ¢« ® 0§ O G B D Wevey (b me
- H
o = Tow Manuscript Update s s er
— @ Norwd ’mm—nu——-’o —— L T T |
- O st o
e > e o Adven
o 0 o -
THS P T WPET e VD B B et b —
- - N
WL pnmend B s h B s W ) SEmaBetad Ny BT B M R e T v Ban e s e gl B g
Lotie ¢ 11 P R TR e P 30 R Ty Wby T R W 0TS § SRS DR = AN P P 80 et eming BT ETeg e SRR DT
R e L e e e e I el e WS N R TN
TIWe amamtagm pom w gt Be aetdmty Hge oF g e o g (LI e ioned 86 6 mmpeaste ¢ We A @0 gry & et Fe e feery 5 SN snaedy on P be
— G Y g et -hn AT Vet T e ] AT Te See mie SR b e Be bt e
o mhwwamen SCLCTT gnm ormesten un s e TR WL MUy 008 I et W PETAVIRE (A TN TATIERITY €90 SR et
Thame g %7 LSRG o VIR T e Paabouse 94 aarens The Camn of re 50 e - W g Coat—r L
Tl o
P -
Jurnal Pergician IPA Indonesa
.
—_— ——
¢ . a— swde.ae Poo @ "o vem My
L . - - 0O -
. D 0 @ e g v g e S Mg S o A AA B st 0N D9 !
M @i F e B veiie @ e Toonmamesm. @ O L venstciien B o B oedemmia . B it @ i B Sosom e .
&= M Gmaid Q Parme x w0 Same: O B = -.
@ 4 e ¢ ® o8 =206 8D Woeey ¢ b -
I o S Manuscript Update sess son
o W S ’ T e
e [« T PR
e - Caae Asren
el o TR IAns Vs ST0m s St st T GuN 1) SN Are XIZ) Roet Yo Tetsly aTa0h Feee Min ormeing of pour wies! ST0 Tl we oo
=] 0 Fowe SELECT it of sttt we! dabadon of or ity
— v ‘Mye
W anocer age v o
Laben * 1) Pmad contuly Do Mionl A0che Dl bt Doam Do Sur I (ovien f Twre i @y orueion, D i I Ml Chanos 10 L e & rvte 0n Bw
P wrnl svnld bk b om 4 s hamen ey commiben
23 Rant comiuly B deciarsbon of oogirality sod e of suberment wgr B ey e coiosd § on yons OU scoones ws B sggierssemry B
W Lt e Tionden rgert o your OUS accondt s e sappierwtay Sa
D R e e e ]
Thark you Sor your Coopemamon
A e ot
7 Taar
Samad Pangiciuare A Indonesia
o =
e wha el | tecan b ey be Smtece Ban mo .
e B o indesae Pau @ saven



L R . 3

¢ T 0 s

M EBwion O e B s @ ruiinm Wimmmmon D D I vovnatame @ Wae B ons i

Q Pere x =

¢« B O 8 = O @0

Deciaration of Originaity and Letier of staternent RS s

swnd Perhdaar WA wcesesm o
- . . @ vy v e b e (e Gt - —

e A

R e e e e e e e L e e L L

| W o Vbt Ve W - e

Ty

eraty ool | aben o4

Aon ey
Eal ol

Aamad Peradcthan PA Incunesia

o =
s s n oAaNDP

v -

[ R NEEE S IO ) .

N EEE [

Hiws 4 v o m*

I8 @

W e § & |

.

T S & ) v e & T e

- — G © (WA LR O e

Princigal Cantact

Som—
-

-ty .
Sy e bmee [ rwe g b oy Sheene T

= M Grall
P ) oo
o -
=] O e e
b & Duwrer
w @ S
- > e
o 0 oo "
- - ow

Latehy .
o«
L Il L B =
. 20 & mwgoge
"o
=
L
-
o -
O
s
—
o -
-

L +*

TudoiacPaue

—

.
e ves e

v .

o %,
ssr 0o NDP !

W wren P e B e @i Towmrmss @ @ ) e 8 iR S snssmna . I w g i @ iweieen B Semawrie .

a e x#  ew 0o = EEO
¢ B 08 2 0 3 8 01 Peses ¢+ + @

Letter of Acceptance W e e
’.—ur-n-u-—-mw.... Beckimmrenw & & |

E IO

T e 1 S e L o s A TR gt e RN

b —— )

Thers o ey s

Pt g

Junat Perdidicn IPA iIndocesia

R SRR B BT SR TR R W A ey

N ——— ——— 0 | - AT M

Principal Comtact

rudesae Poov e

«

caven  iNe



h..fb—'-—-‘ - - ‘l

. C O & edgwne [P — e s e 0onwaP !

M @i Doe B vt @ itnm VTwmmne O O [ rvomaninn. B " B ommeinrn. 0 v @ i ) v ovin .

= M Gmat Q Pamn x B Satm: O @ = -.
o ¢« 2 08 =06 @D misey & ) me
- = -
Artich - -
(=) S v [T Checking e
e St Pungicinan P4 indorwws - o PP G
. o v e s e ey feaa (U T s e L e e gy S A e w8 (e e e S beed A e TR S @
P, b . S
o n Ivatn - o S B T TR s T T S D S B e 0 Pt 1 e e e et et et S § oy AU Al pesag e Samiey 1 e e
Wil e [ o b Ve i B W e B s —
Ead v U
-
[ - A
Jumal Penscsan IPA noonesa

ey TN o
1 e Y e w— B o LA ST
Principsl Contact
S—
-
e Facu AN My T W, LA
Ty w4 s A Caran g, Wy w— I
e e T
e e b
TV Ge —

O
o= 8 o rude.ae Peo e o &
R L 3 - '”, =
. co s et L s Tt Y srs OMNDP

Mwr @ wan D e B wovie Guonm Twmmsmssw @ @ B vatinne. © ™o L ssnawarn. il fwsseviioes. @ aecmes I Saeazmons. .

= M Gmall Q P x @ e oo v S

A P o *» D 08 20O G @O | mésey ¢ 0 me
- A oy
B O e et Shipping Addrees S o
e * Nl D L TR Wenenmmms @ o |
- o » " - e A LT L ey e T 1 AR e d T Saed e Lo e U el ve e
prazts > L Aers
o ° St - s e P N A TSR e - . ——
Feile Naten o - - . -
- ow Ve o TV yas 100 [ reeERae
Lalmms + -
Lol o
Jumnal Pendasan IPA indonesia

[ ——
Eade adl e Sl

T 0 e — s o Dom LGI KRN
Priscigel Contact

S .

- - S men e e b T
I Ry 4 e bbe v Leeg lewey Saeeee K10

»a— indesae Pev e



| e e = e

L B R Wt M g ol Vo g ooaoo-n'.a
Mo @wiae Qum B wven @moram T iwmimmne @ O [ vosmaiiies. @ Moot B st 115 1D I iummr i @ s Bl SonDmene
= M Gmsl Q Pan x 2 - o0 w O
@E « DO 8 =08 @ O Bews ¢ > me
-
I O s e Shipping Address e o2
- o Sww Arrned Pamdhian 194 - e e L |
. o Srocooet A v ke ¥ ey -
— > ten Ower Autrwrs.
o 0O ovet " Won aow ol by et o B S e TSN L
- . Mow m:n-n‘“
Laces + ~
A T
Jumal Pensdhan $A inconesa
- oo Pwwne S 1900

B e Y







