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Abstract: This research aims to find out the impact of implementing a physics learning based on Project, Technology and Active (PROTECTIVE)
learning model in building three digital literacy skills namely information literacy, media literacy, and ICT literacy. This research is an alternative solution
to the students’ Skills and awareness to utilize and integrate technology in learning physics. The subject of this research is early semester students who
took a basic physics course. The sample of the research is 71 students majoring in physics education from Universitas Negeri Padang (UNP) and
Universitas Islam Negeri Imam Bonjol (UIN IB). Data on digital literacy Skills is obtained through performance observation and assessment of structured
task reports during the learning process. The instruments used are observation sheets and analytic rubrics. The data were analyzed by using descriptive
statistics interpreted in 4 rating scales, they are: very good, good, fair and poor. Based on the results of the observation at the stage of the project,
project and practicum tests, there were 13% of students experiencing little difficulty in using, managing and evaluating information data from the
technology software or platform for physic learning. The analysis result of research samples from UNP and UIN IB respectively suggests that 20% and
23% of students achieve very good predicate in information literacy skills, the good predicate has a considerable portion of 64% and 69%, The
remaining 16% and 8% fall into the fair predicate. On the assessment of media literacy, there were 18% and 12% of students who fall into a very good
predicate of 78% and 81% and 4% and 8% fall into the good predicate. For very good predicate, ICT literacy Skills has 22% and 15% of students, while
62% and 62% of the students fall into good predicate. Besides, the rest of 16% and 23% of the students fall into the fair predicate. The conclusion of the
achievement of these three literacies show that the digital literacy Skills achieved by students of UNP and UIN IB is said to be at a good level of 77% and
76%. The findings in this research are highly relevant and interesting in the world of education because the application of PROTECTIVE learning is one
of the best solutions for teachers, lecturers and education managers to build digital literacy Skills for the participants in the 21st century.
Index Terms: Learning-based PROTECTIVE, digital literacy skills, physics learning.
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1.

INTRODUCTION

The rapid development of Science and Technology (IPTEK)
that occurred in the 21st century brought human civilization
into the new phase of The era of industry 4.0 [1],[2]. This
change has impacted the paradigm shift of the old education in
which the learning process is still oriented towards reading,
writing, and arithmetic skills [3],[4]. The skills of reading,
writing and arithmetic alone are not enough to meet the
relevance of future workplace demands in the face of the era
of industry 4.0 [5],[1],[2],[6] but must also be supported with
digital literacy skills detailed on three literacies including
information literacy, ICT literacy and media literacy [7]. From
the results of preliminary research at the Universitas Negeri
Padang and the state Islamic University Imam Bonjol Padang,
it is found that the basic physics course does not generally
have awareness of the utilization of ICT in understanding the
concept of physics and use it as a media for practicum activity.
This is also accompanied by a lack of student skills in using
some supporting software such as Physics (Tracker, Audacity,
Logger Pro, Scope, Overtone, etc.).
Based on a literary study of several recent studies, to build
digital literacy skills in learning physics in the 21st century,
researcher has gained three key points that must exist in the
learning of 1) project-based learning [4],[8],[9],[10],[11], 2)
technology integrated learning [12],[13][14], and 3) active
learning environment [15],[16]. These three key points are the

basis of PROTECTIVE (Project, Technology, and Active)
learning implementation. To report the impact of (Project,
Technology and Active) learning implementation, this article
seeks to demonstrate the discoveries gained in learning.
Reporting multiple discoveries of the PROTECTIVE learning
implementation (Project, Technology, and Active) can build
students’ digital literacy skills in physics learning.

2 LITERATURE REVIEW
2.1 What is digital literacy in physics?
Digital literacy is a term that is often used to describe a
person's Skills in accessing, managing, evaluating,
understanding, and using technology as a medium and source
for information [17],[7]. Specifically, Trilling and Fadel [7] state
that digital literacy skills includes three aspects (1) Information
literacy, (2) ICT literacy and (3) Media literacy. In Indonesia,
government policy of digital literacy Skills can be represented
in the Perpres RI Nomor 8 Tahun 2012 [18] about KKNI with
the substance that the achievement of undergraduate student
(S1) of physics education is expected to have the ability to
apply logical, critical, systematic, and innovative thinking in the
implementation of knowledge of science and technology that is
related to the field of physics. Achievement of performance
indicators of digital literacy Skills in physics learning can be
presented in Table 1 below.
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2.2 Why Learning Model PROTECTIVE can Build Digital
Literacy?
Learning model PROTECTIVE is project-based learning that is
integrated with technology and an active learning environment.
Based on literary study, the three main characteristics of this
TABLE 1
PERFORMANCE INDICATORS OF DIGITAL LITERACY IN PHYSICS
No
1.

2.

3.

Digital literacy
Information literacy

ICT literacy

Media literacy

Skills Performance (SP)
1.1. Students are able to access, assess and evaluate data
information from technology platforms or software of
physics learning (SP 1.1).
1.2. Students are able to evaluate information critically and
competently (SP 1.2).
1.3. Students are able to use the information accurately and
creatively to solve their problems (SP 1.3).
1.4. Managing information from various sources of
technology or software platform for physics learning
(SP 1.4).
2.1. Students are capable of using technology as a media to
study, research, evaluate, and communicate
information in physics learning (SP 2.1).
2.2. Students are able to use digital technology as a media
to access, manage, integrate, evaluate, and make
information to succeed in acquiring physics
knowledge (SP 2.2).
3.1. Students are able to understand well how, why, and
for what purpose messages in media are built (SP 3.1).
3.2. Students are able to examine how individuals interpret
messages differently, how values and viewpoints are
incorporated or excluded and how the media can
influence beliefs and behaviors (SP 3.2).

.
technology and active project in learning model PROTECTIVE
can build 21st-century skills that supports the achievement of
digital literacy. The first characteristic in the learning model
PROTECTIVE is project-based learning that will give students
opportunities to build an understanding of media, information
sources, collaborative skills, critical and creative thinking skills
[4], [8], [9]. The second characteristic is technology-integrated
learning. Integrating technology in a learning environment can
hone ICT literacy skills and information literacy skills by
accessing, organizing, analyzing and evaluating, and
interpreting the information that the students get [12], [13],
[14]. Besides, in the application of project-based learning, it is
more effective if the project is integrated with the utilization of
technology as a media learning [19], [20], [21], [22], [11]. The
third characteristic is active learning which is able to
encourage students' commitment for independent group
performance both in groups and individuals, and to construct
knowledge with a little help from lecturers [15],[16]. With those
three characteristics, the implementation of the learning model
PROTECTIVE for the students has the potential to hone and
build digital literacy in selecting, accessing, organizing,
analyzing and evaluating, and interpreting the information
needed to support critical thinking, problem-solving and
collaboration skills.

3 METHODOLOGY
This section describes the method or technical implementation
of the PROTECTIVE learning model and the research sample
in the field. The sample consists of two classes, the first class
consists of 45 students of Universitas Negeri Padang (UNP)
and the second class consists of 26 students of Universitas
Islam Negeri Imam Bonjol (UIN IB). The data on digital literacy
skills is obtained through performance observation and
assessment of structured tasks report during the learning
process. The instruments used are observation sheets and
analytic rubrics. The current research data is analyzed using
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the interpreted descriptive statistics in 4 rating scales; very
good, good, fair, and poor by referring to Table 2.
PROTECTIVE learning model is implemented in groups and
lasted for 5 meetings with three different project topics. The
learning implementation consists of 6 stages (see Figure 1).
According to figure 1, each stage of the implementation of the
TABLE 2
INTERPRETATION OF ASSESSMENT REPORT OF DIGITAL LITERACY
SKILLS

Formula

Mean Score

Classification

X  X i  1, 8  S b i

X

> 3,4

Very good

X i  0 , 6  S b i  X  X i  1, 8  S b i

X

> 2,8 - 3,4

Good

X i  0 , 6  S bi  X  X i  0 , 6  S bi

X

> 2,2 – 2,8

Fair

X i  1, 8  S b i  X  X i  0 , 6  S b i

X

≤ 1,6-2,2

Poor

Fig. 1. The Implementation Stages of PROTECTIVE Learning Model

PROTECTIVE learning model can be explained explicitly as
follows:
Stage 1. Project Planning (meeting 1)
The implementation stage of students’ project planning in
groups is focused on choosing and designing the topic of the
project to be completed in learning. Students are given the
freedom to choose the topics of the project to be completed
from several themes that have been determined by lecturers
before learning. Based on Doppelt [23] and Violeta [24] in the
selection of project topics, students are required to observe,
analyze the problem, and describe a logical reason related to
their project topic. It aims to build several students’ skills in
identifying the tools/media and materials needed in the
completion of the project, arranging cost plan and schedule to
complete the project as well as planning the tasks for every
group member during the completion of the project they
choose. The focus on the project planning stage is more on
the development of media literacy skills and information in
physics learning.
Stage 2. Project Implementation
The second stage is an action activity towards the
achievement of the project purposes that has been designed
and set. The project was carried out as a home assignment for
one week. During the completion process, the lecturer controls
13
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the progress of the project of the students through the virtual
class. Through this virtual class, the lecturer can provide
closed-ended questions to dig in some information regarding
their preparation for the implementation of the project, while
the open-ended questions are intended to ask for their
explanations of their project progress (see table 3).
TABLE 3
CLOSED-ENDED QUESTIONS IN PROJECT IMPLEMENTATION
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Stage 6. Discussion of practicum report outcome (meeting 5)
The discussion is conducted jointly in one class or group study
which is related to the results of the practicum activity report.
Content that becomes a discussion material include 1) testing
procedure; 2) analysis of practicum data results; 3) the
thoroughness and accuracy of the data produced by the
laboratory equipment (project product), and 4) problems
generalization of data information generated by the practicum
tools (project product).

4 RESULTS

The focus on the stage of project implementation is to train the
students to build ICT and information literacy skills through the
assignment of searching for information from the technology
platform. In addition, students' skills in media literacy will be
awakened through their understanding of the self-explanatory
explanation of the tools and materials’ functions used in
completing their project.
Stage 3. Project product testing (meeting 2) At this stage,
students internally conduct testing on products in their
respective groups, product testing is related to the practicality
of products in learning. There are several criteria to be tested
they are: 1) is the product produced from the project easy to
use in the learning activity?; 2) is the product being produced
generated from the project can be used to retrieve data
following variables on the topic of the physics lessons
(technical thoroughness and accuracy of the product) and 3) is
the product being produced from the project is safe to use in
learning. In the activity of project product testing, the lecturers
act as facilitators who provide feedback in the form of
constructive inputs of the results of project product testing in
order to fix before getting published.
Stage 4. Project product publication (meeting 3)
Project product publication is conducted internally by the
mechanisms of each student group presenting their findings
(products) to their classmates by providing detailed
explanations of the products they produce and the scientific
principles of product use. It aims to facilitate other groups in
the implementation of practicum, because students will
practicum with products produced by other groups. In this
stage, lecturers act as facilitators and reflectors towards some
explanations that the students do not understand during the
project publication process.
Stage 5. Project product practicum (meeting 4)
In the 5th stage, students perform practical activities by using
product project, with the regulation of exchanging different
products between groups. At this stage, it aims to see the
students ' ability to use the products of the practicum tools
produced in other group projects. Media and ICT literacy are
highly tested as project products produced by the students
generally utilize technology.

The successful implementation of the PROTECTIVE learning
model in establishing digital literacy is measured by the
average score and the percentage of students' personal or
classical skills in fulfilling the achievement of the skills that is
established (see table 1). In this research, data on digital
literacy skills is derived from the results of observation and
assessment of structured task reports during students’ learning
activity with the implementation of the PROTECTIVE learning
model. From the data analysis results, the classical average
score of the digital literacy skills achievement can be seen as
in Figure 2.

Fig. 2. The calculation of classical mean score of the digital literacy
skills achievement
Figure 2 provides information that in general scores on digital
literacy skills achievement during the learning process can be
interpreted well. In the process of implementing the
PROTECTIVE learning model, researchers found that UNP
students are more capable and skills to access, assess and
evaluate data information from software or technology
platforms in physics learning. This circumstance is relevant to
the results of the classical mean score assessment for the
component of SP 1.1 which has a higher value. Meanwhile, in
other parts, the researchers get that the students of UIN IB are
more capable and skills to evaluate the information critically
and competently (SP 1.2). The tendency of the data findings in
this research has essentially the same pattern of information
literacy that is owned by UNP and UIN IB through the
PROTECTIVE learning model in which this model is higher
than ICT and Media literacy. The comparison of the
percentage of skills level owned by students during the
learning process is highlighted in Figure 3.
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