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Accepted 17 February 2021 jpg media that can build a concrete learning experience and be able to improve

digital literacy of science students. The research and development (RnD) method
by analysis, design, development, implementation, and evaluation (ADDIE) was
performed. The data collection instruments used were observation sheets, expert
validation sheets, and questions. The teaching and learning instruments were de-
clared feasible and ready for application with a few revisions based on the validation
results. Aspects that are considered in the feasibility test of the Real Science Mask
with QR Code media are relevance, efficiency, effectiveness, flexibility, interface,
suitability of material with digital and cognitive literacy skills, and media function.
Real Science Mask with QR Code is a specially designed learning media that has
been tested feasible and valid to improve digital literacy of science students.
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INTRODUCTION

The Industrial Revolution 4.0 demands the
use of technology in every aspect, including edu-
cation. Therefore, Inddifgsia must strive to imp-
rove readiness to face the Industrial Revolution
4.01in terms of Human Resources (HR) and infra-
structure so that it can compete with other count-
ries@fhe of the efforts to prepare human resour-
ces in the field of education is the existence of
a government policy regarding[fFree Learning:
Independent Campus”. This aims to create a
learning culture that is innovative, non-restrictive,
and in accordance with the needs of each univer-
sity. A non-restrictive learning culture means that
learning is not limited to one area of expertise
and learning can be done anywhere and anyti-
me. Highdf#lucation graduates will be required
to be able to master variF$ fields of science and
be flexible in developing independence in seeking
and finding knowlfige. This requires good digi-
tal literacy skills. Digital literacy is the interest,
attitude and ability of individuals in using digital
technology and communication tools to access,
manage, integrate, analyze and evaluate informa-
tion, build new knowledge, create and communi-
cate with others in order to participate effectively
in society (Kurniawati & Baroroh, 2016).

The development of information techno-
logy allows the production of interactive mul-
timedia in learning that facilitates and arouses
student motivation. At this time, computer-based
interactive multimedia was developed with the
use of computers as a guide (computer assisted
instruction). The rapid development of technolo-
gy and information today makes it possible for
teachers to design learning that can minimize
teacher attendance. The teacher as a facilitator
can construct computer-based learning that can
be done independently by students. Through
computer-based interactive media students im-
mediately receive feedback via a computer and
exercises can be repeated according to students’
abilities. Interactive learning media with compu-
ter guides involve users in activities that require
mental processes in learning (Hutagalung, 2013).

igTfl-age in the world of education, especial-
ly in higher education, has consequences in the
form of learning designs by utilizing digital me-
dia as a means to increase student knowledge.
Digital media can present learning material in a
contextual, audio and visual way in an interes-
ting and interactive manner (Umam et al. in Se-
tyaninffih et al., 2020).

Learning media is an integral part of the
learning system. Many kinds of learning media
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can be used. Its use includes many benefits. %e
use of learning media must be based on the right
selection, so that it can increase the meaning and
function in sufgprting the effectiveness and effi-
ciency of the learning process. Learfing media
can also be interpreted as anything that can be
used to transmit messages, stimulate thoughts,
feelings, attention, and the willingness of students
so that tHffJcan encourage the learning process.
Forms of learning media are used to enhance the
learning experience so that it becomes concrete.
Learning using learning media is not just using
words (verbal symbols so as to produce a more
meaningful learning experience for students (As-
vhari & Silvia, 2016). Real Science Mask with
QR Code is a learning media in the form of a
mask containing illustrations of science material
connected to google classroom. Its use is expected
to make concrete a science concept. In addition,
its use that is connected to googlEf#lassroom can
provide unlimited access in the learning process
so that learning can be done anywhere and anyti-
me. Applied research for the development of Real
Science Mask with QR Code which is expected
to be a solution to build a conerete learning expe-
rience and be able to improve digital literacy of
science students. The applied research proposed
is in accordance with the 2016-2020 UNNES Re-
search Strategic Plan, namely increasing the be-
nefits of science and technology for the surroun-
%2 community through Tridharma activities.
This research is also in line with one of the pillars
of UNNES conservation, namely the pillars of
value and character because the research carried
out has innovative values in learning and is pa-
perless. The specific objective to be achieved in
this research is to produce learning media that is
tested valid, feasible in terms of readability and
graphics and has been tested for its effective use
in improving digital literacy of science students.

Science is a collection of concepts, facts
and principles which constitute an invention.
IPA is a dynamic process for seeking knowled-
ge through searching, investigating, and verifying
(Metaputri & Garminah, 2017). Science is an
abstract science for students so that in achieving
science learning, students must go through a good
learning pr@fi¥ss. An innovative model is needed
to facilitate students to be actively involved in the
learning process and carry out a dynamic science
process to achieve learning goals.

Based on the background described, the
researcher aims to develop a valid Real Science
Mask with QR Code learning media. The goal
to be achieved through this research in general is
to produce learning media that can build a con-
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crete learning experience and be abldflp improve
digital literacy of science students. A research on
digital literacy was ccfflucted by Murray and Pe-
rez (2014) which was conducted on final year stu-
dents at regional universities in the United States,
which stated that understanding of digital litera-
cy cannot be equated with the level of exposure
and interaction of students with digital techno-
logy on a daily basis, t results of literacy as-
sessments digital shows that only 12% of students
[{@n answer about 80% of the answers correctly.
This shows that although basically students have
often interacted with digital technology, it does
not mean that they have a good understanding of
digital literacy, so it is necessary to develop a stra-
tegy to increase digital literacy for students that
is coherent, inclusive and holistic (Murray and
Perez, 2014)

ICT-based and conventional-based have
been done before. Fatimah & Mufti (2014), have
developed Android-Based Smartphone Science-
Physics Learning Media. Permana et al. (2014)
has developed Multimedia-based Science Lear-
ning Media. Mulyadi et al. (2016) has created
Flipbook Flash Media. Rahman et al. (2017) has
made Android Based Augmented Reality. These
studies still only focus on learning outcomes. In
its development, researchers adopted the impor-
tance of digital literacy in the face of the Indust-
rial Revolution 4.0 in education. The results of
research that take the theme of digital literacy
have been carried out by several researchers, in-
cluding research on incrdffhg digital literacy that
can be done using the Technology-Embedded
Scientific Inquiry (TESI) Learning Model (Nur-
cahyo, 2016). In addition, there are also studies
that use the Science Technology Society learning
model to determine its effect on science learning
outcomes in terms of digital literacy (Jayanti et
al., 2019). Science literacy can be t§hed using
Schoology-based e-learning (Misbah et al., 2018).
The use of website-based learning media can also
improve students’ digital literacy skills in learning
physics (Rahayu et al., 2019). The applied rese-
arch that will be carried out also utilizes IT-based
learning media (technology).

The learning media used is the Real Seien-
ce Mask with QR Code, in the form of a mask
containing illustrations of science material con-
nected to google classroom. Real Science Mask
with QR Code as a learning media specially de-
signed to improve digital literacy of science stu-
dents. Research on the use of science masks lin-
ked to QR codes has never been conducted. The
research activity is divided into 2 stages, name-
ly: 1) making Real Science Mask with QR Code

validated by experts and learning tools that Ejve
been tested for legihility, 2) testing the use of Real
Science Mask wiflDR Code in learning to see
the effectiveness in improving students’ digital
literacy IPA accompanied by a description of de-
vice development.

2 Literacy is not just reading or writing but
digital literacy is the knowledge and skills to use
digital media, communication tools, or networks
in finding, evaluating, using, making information
and utilizing it in a healthy, wise, intelligent, ac-
curate, precise and obeying laws in order to foster
communication and interaction in everyday life
(Mauludin & Cahyani, 2018). In Indonesia itself,
there have not been many studies examining this
digital E}-acy. Previous research has mainly exa-
mined information literacy, media literacy and
ICT literacy in a particular group of people in se-
veral regions[f Indonesia. Digital literacy com-
petencies are useful for dealing with information
from various digital sources that continue to de-
velop along with the development of informati-
on and communication technology as a result of
the phenomenon of media convergence (A’yuni,
2015).

METHOD

This research is classified as research and
development (RnD) method by analysis, design,
development, implementation, and evaluation
(ADDIE) was performed. The device being de-
veloped is the Real Science Mask with QR Code
Learning Media, which is connected to the goog-
le classroom through the QR Code. The research
instruments included the learning media expert
validation sheet, the learning material expert va-
lidation sheet, the validation sheet from the di-
gital literacy observation(§pet, and the student
response questionnaire to the use of learning
media and the learning process. The research
variables carried out were the response of mate-
rial experts, linguists and IT experts and material
experts (learning media) to the learning tools de-
veloped, digital literacy of science students, and
science student responses, indicators of feelings,
opinions, student interest in learning components
and student opinions. about learning media and
the learning process.

The development procedure uses Borg
and Gall’s theory (Emzir (2010: 271), namely (a)
analysis of the product to be developed; (b) de-
veloping the initial product; (c) expert validation
and revision; (d) legibility and revision testing; (e)
[Aited use / field trials. The steps of the research
can be seen in Figure 1.
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Figure 1. Steps of The Research
7

The initial stage gc the research carried
out a preliminary analysis of the science learning
material in the Science Education Study Program
of the Integrated Science Department of the
UNNES Even Semester 2019/2020 which was
already there in terms of the media used and the
impact that students had from the use of existing
learning media. The next stage is the design and
prepaffifion of the initial product.

Activities carried out at this planning stage
are the creation of a Real Science Mask with QR
Code (RSM-QR) which has been adjusted to the
characteristics of the science learning material
and connects it with google classroom. Activities
carried out in succession, namely: (a) expert as-
sessment, (b) Revision. Experts / validators se-
lected in this stage are experts in the field of ma-
terial and media. Material experts are needed to
obtain input regarding the material content pre-
sented in learning media. Meanwhile, media ex-
perts are needed so that the learning media used
can facilitate students in learning. Input from the
validators was carried out to revise the RSM-QR
I to RSM-QR II. The data analysis was carried
out suceessively by: (a) Collecting data about
the assessment and input / suggestions for impro-
vement from the validators; (b) Conduct a desc-
ription of the results of the general assessment of
the validators; (c) Select and consider various cor-
rections and suggestions for improvement from
P78 validators. Readability test using 10 students.
The purpose of this study was to produce valid
learning media based on expert validation and
tested feasible in terms of readability, then data
analysis was carried out descriptively to produce
information that could be used to revise RSM-
QR II into Final Products.

Test the use of learning media that has
been made, using 1 class. Testing the use of the
Real Science Mask with QR Code which is ex-
pected to be a solution to build a concrete lear-
ning experience and be able to improve digital
literacy of science students. The data collection

technique is done by observing using observation
sheets that have been made and have been adju-
sted t@lle digital literacy indicator.

The population used in this study were all
students of the Science Education Study Program
of the Integrated Science Department of FMIPA
UNNES in the even semester of the 2019/2020
school year, while the samples used were students
of the Integrated Science Education Study Pro-
gram, 4" semester. The results of the observation
data were then analyzed to obtain. the literacy
profile of science students with high, medium
and low abilities. The implementation of this
usage test will be carried out in the even semes-
ter by involving 3 lecturers as the implementing
team, 2 students and 1 IT staff. All data were in
the form of: responses, comments and suggesti-
ons from students and observers as well as several
important events during the implementation were
recorded and then analyzed descriptively.

The data collection technique was carried
out using the following methods: (a) Documen-
tation, is used to obtain an evaluation of existing
/ prior learning media as well as initial data to
determine the experimental and control classes;
(b) Observations used to obtain digital literacy of
science students during learning; (¢) Question-
naire, is used to obtain data about the responses
of science students to the learning media develo-
ped and the ongoing learning; (d) Test, is used to
obtain data on student achievement in terms of
mastery of the material; (e) Interview, is used to
support digital literacy data.

RESULT AND DISCUSSION

The Real Science Mask with QR Code that
has been made is then validated by 4 lecturers and
1 teacher to validate its legibility. The making of
Real Science Mask with QR Code was revised
3 times with the addition of input from experts.
The f@lowing is a picture of the mechanism for
using Real Science Mask with QR Code as a lear-
ning media:

Figure 2. Using Re
Code as a learning media
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The validators for the feasibility test of the
Real Science Mask with QR Code media were
obtained with 4 exjf¥iis and 1 teacher. The names
of the five experts can be seen in Table 1.

Table 1. Validators
e

Institution

Arif Widiyatmoko, S. Pd., M. Pd., Lecturer
D.

a Arifudin, 8. Pd., M. Cs. Lecturer

Muhamad Taufig, S. Pd., M. Pd. Lecturer

Prasetyo Listiaji, S.Pd., M.Sc. Lecturer

Almira Yasmin, 8.Pd. Teacher

Aspects that are considered in the feasibi-
lity test of the Real Science Mask with QR Code
media are relevance, efficiency, effectiveness,
flexibility, interface, suitability of material with
digital and cognitivefEferacy skills, and media
function. A summary of the results of the media

Table 2. Media Feasibility Test Results

feasibi test is shown in Table 2.

Based on Table 2, it is found that the aver-
age total assessment of what percentage is 85.33%
and which category is very appropriate (feasible
to use). The input of experts is written directly on
the validation sheet provided. Overall, and each
aspect has met the very proper criteria, however,
there are still some suggestions from experts that
need to be considered for the perfection of the
media. Input by experts can be seen in Table 3.

Based on input from the validator, revisi-
ons were made, both in the Real Science Mask
with QR C@f: media and the appearance of
the website. The results of research that take the
theme of digital literacy have been carried out
by several researchers, including research on in-
creaffg digital literacy that can be done using
the Technology-Embedded Scientific Inquiry
(TESI) Learning Model (Nurcahyo, 2016). In ad-
dition, there is also research that uses the Science
Technology Society learning model to determine

Validators Average Result
Aspect
P1 P2 P3 P4 P5
Relevance of Media wo 8 100 80 100 92 Very Appropriate
Media Efficiency 80 60 10 8o 80 8o Appropriate
Media Effectiveness wo 80 8o 8o 8o 84 Very Appropriate
Implementation 100 80 8o 100 80 88 Very Appropriate
Flexibility 80 40 80 8o 80 72 Appropriate
Media Interface wo 100 8 80 100 92 Very Appropriate
g‘l'lgl:::ll llli?l;::c;latenal with 00 80 80 80 100 88 Very Appropriate
o e aea ™t 80 6o 100 80 80 80 Appropriate
Media function w0 80 100 100 80 92 Very Appropriate
Average results 93,33 73,33 89 84,44 86,67 85,33 Very Appropriate
Table 3. Review and Media Revision Results
Review Revision

The media material is made thicker and stronger.

Images with source or made by yourself

Not too many types of fonts are used

Web appearance can be made more attractive
Material is not just text

Web page tailored for HP or laptop users

The media material is made using acrylic and
plastic materials to make it stronger

Images taken over the internet are supplied with
the source and some are personal image collec-
tions of the author

Use the same 2 fonts

The web interface has been adjusted to the user
Adding material in the form of learning videos
The display of web pages is flexible for laptop
and HP users
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its effect on science learning outcomes in terms
of digital literacy (Jayanti, 2019) Science literacy
can be trfled using Schoology-based e-learning
(Misbah et al., 2018). The use of website-based
learning media can also improve students’ digital
literacy skills in learning physics (Rahayu et al.,
2019). The applied research that will be carried
out also utilizes IT-based learning media (techno-
logy).

The learning media used is the Real Scien-
ce Mask with QR Code, in the form of a mask
containing illustrations of science material con-
nected to google classroom. Real Science Mask
with QR Code as a learning medium specially
designed to improve digital literacy of science
students. Research on the use of science masks
linked to QR codes has never been conducted.
The research activity is divided into 2 stages,
namely: 1) making Real Science Mask with QR
Code validated by experts and learning tools that
[Elive been tested for legibility, 2) testing the use of
Real Science Mask with QR Code in learning to
see the effectiveness in improving students’ digi-
tal literacy IPA accompanied by a description of
device development.

CONCLUSION

Media development activities are carried
out through expert assessments and revisions.
Experts/validators selected in this stage are ex-
perts in the field of material and media. Mate-
rial experts are needed to obtain input regarding
the material content presented in learning media.
Meanwhile, media experts are needed so that
the learning media used can facilitate students
in learning. Input frh the validators was car-
ried out to revise the Real@rience Mask with QR
Code. The development of Real Science Mask
with QR Code learning media was appropriate
based on expert validation and has been tested
feasible and valid to improve digital literacy of
science students.
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