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Abstract
Keywords: The present study was carried out to analyze the digital literacy for pre-service natural
Digital literacy science teachers through a workshop on optimizing the use of Microsoft office
Microsoft office software. This study explored an experimental method with the one-group pretest-
Workshop posttest design. The current research adopted 25 students as the pre-service natural

science teachers in the Natural Sciences Study Program of the Tarbiyah and Teaching
Faculty of the Sultan Syarif Kasim Riau State Islamic University. The data were
collected through providing instruments of multiple-choice tests on the pretest and
posttest, questionnaire, and interview to measure the improvement of digital literacy.
To analyze the data, a technique to calculate the mean score of the normalized gain (N-
gain) was performed. The findings disclosed that the mean score of N-gain digital
literacy for pre-service natural science teachers was 0.70 with the high category. Based
on results obtained in this line of research, it is therefore concluded that there was an
improvement in the digital literacy for pre-service natural science teachers with high
category through the workshop on optimizing the use of Microsoft Office software.
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Introduction

Education 4.0 which is very lively echoed today is a new breakthrough in the world of
education that supports the realization of intelligent education and equitable distribution of
quality education, expansion of access, and relevance of the use of technology in learning
(LLDIKTI, 2019). Education 4.0 is also very demanding for the skills possessed by each
student. The formulated skills include problem-solving skills, teamwork skKills,
communication skills in the form of the ability to argue (communication), critical thinking
skills, creativity, literacy, digital literacy, leadership, foreign languages, and emotional
control.

Literacy skills are all the skills needed for reading and writing concepts that have been
or are being learned. Literacy is in the most core position in understanding a discourse.
Therefore, this skill must be possessed by students to get a job or education at the university
level (Spiers et al., 2018). In this educational era 4.0, students shall be able to master a new
skill called digital literacy.

Digital literacy refers to an individual’s ability to use information technology and the
internet to find, evaluate, share, and create content. Digital literacy is very closely related to
the use of technology.This is in accordance with Shannon’s statement (2017) that the devices
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included in digital literacy are smartphones, tablets, laptops, and computers, each of which
functions to communicate, express, collaborate and advocate. Digital literacy is an initial
stepping stone to show the academic performance of pre-service teachers. In line with the
statement of Yazon et al., (2019) that digital literacy in practice requires digital competence.
Digital competence includes self-confidence and critical attitude in the use of information
technology, leisure, and communication. It can be declared that digital literacy is necessary to
be equal to digital competence. By the statements of Martin and Grudziecki (2006) and
Siljebo (2013) that there are several fundamental skills in Communication and Information
Technology (ICT) known as the use of computers to refuse, access, store, produce, display
and change information. Another essential thing is the use of computers to communicate and
participate in networks through the internet. And therefore, it can be interpreted that digital
competence must be supported by digital literacy.

Digital literacy means having the skills of caring, attitude and individual ability to use
digital tools and facilities properly by identifying, accessing, managing, integrating,
evaluating, analyzing and synthesizing digital resources, forming new knowledge, making
available and communicating with each other between one and the other, thus they will be
able to form a constructive social environment soon (Martin & Grudziecki, 2006). There are
several levels of digital literacy. Look at Figure 1 below.

Level I1I: DIGITAL TRANSFORMATION (innovation/creativity) ‘
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Level II: DIGITAL USAGE (professional/discipline application) ‘
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Level I: DIGITAL COMPETENCE (skills, concepts, approaches, attitudes, etc.)

Figure 1. Digital Literacy Level

This digital competence is the core foundation of digital literacy itself. At this level,
the scope of digital literacy is still very broad, with core skills in criticizing, evaluating, and
conceptual approaches, as well as attitudes and concerns. Someone or a group uses this digital
capability according to their needs and many will get new experiences that come from their
lives(Martin & Grudziecki, 2006). More details can be seen in Figure 3 below. This is what is
needed by prospective teachers in the Natural Sciences Tadris Study Program at the Faculty
of UIN Suska Riau. An increase in digital literacy in prospective teachers will be very helpful
in completing assignments and scientific work following their needs.

Digital usage is the application of digital literacy in a more specific and professional
context. At this level, digital users are generally in the professional category, use digital with
discipline, and even have a digital community. People at this level have used digital tools to
solve social problems in the community. For example, Google Classroom and Edmodo which
utilize e-learning application. The existence of the team making the application to answer the
problem that if the class cannot be carried out face to face, it can replace the class through e-
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learning. The digital transformation refers to the advanced level of the second level. At this
level, people have been able to develop and create innovations through digital tools.

Digital literacy competence is also necessary by anyone in this period not only for
students but also for pre-service teachers. In line with Shanonn’s explanation (2017) that at
this time it is mainly necessary for the students to practice competencies and improve their
knowledge through digital tools. Bhatt and De Roock (2013) have also suggested that the
practice of digital literacy was congruent with learning in schools. Thus, it is considered
important for teachers to be able to improve their digital literacy skills, and in turn, students
can master such skills. Bloom's taxonomy can be applied to digital literacy to show a student's
creativity and self-efficacy. Following the statement of Prior et al., (2016) that the fact is
digital literacy can improve student learning management and self-efficacy.

There are other aspects, while the improvement in digital literacy is also closely
related to an individual’s cognitive skills. Look at the following Figure 2:

Bloom's Taxonomy

Produce new or original work
e Design, assemble, construct, conjecture, develop, formulate, author, investigate

Justifya stand or decision
eva | uate appraise, argue, defend, fudge, Select, suppor, value, ritique, Weigh

Draw connections among ideas
differentiate, organize, relate, compare, contrast,distinguish, examine,

a nalyze experiment, question, test

Use informationin new situations
execute, implement, solve, use, demonstrate, interpret, operate,
schedule, sketch

apply
understand

remember

Explain ideas or concepts
classity, describe, discuss, explain, identity, locate, recognize,
report, select, translate

Recall facts and basic concepts
define, duplicate, list, memorize, repea, state

Figure 2. Bloom's Taxonomy

In Figure 2 it can be seen that there are differences in the cognitive aspects of the
process. In Bloom's taxonomy can be associated with digital literacy (Shannon, 2017). As for
what is included in digital literacy are all aspects of cognitive skills such as the ability to
analyze, create, and evaluate. Such formulated three cognitive aspects are included in the
High Order Thinking Skills while the ability to remember, understand, and apply is included
in the Low Order Thinking Skills. Thus it can be interpreted that digital literacy involves
many cognitive processes. Bloom's taxonomic revision by Krathwohl, et.al (2002) explains
that each aspect of the cognitive becomes a verb which means that there is a change from the
word copyright to create, analyze and evaluate. The cognitive aspect refers to the interaction
between the user and the tool itself. For example, laptops as tools and users as users. Equal
knowledge and competency of users in digital tools will lead to interactions that will produce
digital literacy in the high category.

Therefore, digital literacy and digital competence shall be equal thus there is no gap
between them. In this regard, the importance of competency to enhance for pre-service
teachers because during the classroom activities and thesis preparation will mostly use either
computer or laptop. Competence in using a laptop as a digital tool and Microsoft Office
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software included in level one or as a core foundation concept in digital literacy skills should
be the focus of prospective teachers. If they are unable to master such competence, they will
possess difficulty in preparing their thesis. And therefore, digital literacy competence will also
greatly affect the modern workplace in the future.

Research on this issue has been mostly conducted by several educational researchers.
This was stated by Spante et al., (2018) and Martin and Grudziecki (2006) that there have
been several studies related to digital literacy, even since the 1990s educational researchers in
the world. For instance, Kubiatko’s (2007) study disclosed that there was an improvement in
digital literacy among students through the use of computers and the internet. Kubiatko also
figured out that female students used the internet more while at school such as in the library
while male students use the internet more at home.

Kaeophanuek et al., (2018) in his study over 400 students in Thailand showed that the
ability to use digital devices was in good category and the ability to receive digital
information was in the high category. Johnson Oseghale and John (2014) in their study, its
results mentioned that students taught using computers have better digital literacy skills than
students who are not taught using computers. The researchers would also add that students
who are not addicted to computers possess better digital literacy skills than students who are
addicted to using computers. Tang and Chaw (2015) found that students nowadays must own
the ability to use digital tools and reuse digital competencies as core skills. Their research also
found a gap between competence and digital knowledge that should remain balance.

Research conducted by Yazon et al., (2019) demonstrated that pre-service teachers
who master digital literacy skills would greatly support research productivity. This is because
someone who has good digital literacy skills will be able to use, complete, present, and
publish an article following established rules.

Based on the results obtained in this line of observations for three months, researchers
found that about 70 percent of prospective teachers in the Natural Sciences Study Program
was still not proficient in operating Microsoft Office software. More specifically, pre-service
teachers are still less adept at integrating the use of Microsoft Office software in the
preparation of daily assignments in the form of papers. This is indicated by the fact that there
are still prospective teachers who collect paper assignments via email with documents
separated from one chapter to another. Though these documents can be combined in one
document using the Page Break menu and Page Number in Microsoft Office Word software.
Writing the table of contents is still manual even though you can use the Reference menu in
Microsoft Office Word software in its preparation. At this level, a prospective teacher should
be proficient in operating Microsoft Office software. This is because there are numbers of
assignments, thesis, or other scientific works that must be prepared by a prospective teacher
using Microsoft Office software.

Based on these problems, the researchers conduct workshop activities aimed at
improving the digital literacy skills of pre-service natural science teachers in the Natural
Sciences Tadris Study Program at the Faculty of Tarbiyah and Teacher Workshop at the
Sultan Syarif Kasim Riau State Islamic University.
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Method

The current research explored the experimental method. This method has the
characteristics of studying the state of an object, in which it was not possible to control all
relevant variables except the variables studied (Sugiyono, 2013; Fraenkel, Wallen & Hyun,
2012).

The description of improving the digital literacy ability of pre-service teachers is
received by the research design in the one-group pretest-posttest design (Fraenkel & Wallen,
2012). In this formulated study, one class was employed with the initial ability measured first
through a prior pretest the treatment, and the post-test was given. Measurements were
designated at the beginning and the end of the workshop.

Table 1. Research Design of the One-Group Pretest-Postest Design

O X O
Pre-test Treatment Post-test
Notes:
X : Microsoft OfficeWorkshop
0] : pretest or posttest

A population is a large group where the sample is taken and it is expected that the
results can be generalized to the population. Samples are the number of living people or other
objects taken from populations. The sample shall represent the population or can represent the
population (Fraenkel & Wallen, 2012, p. 91). According to Neolaka (2014), the population is
a generalization area in the form of the subject or object under study to study while the
sample is a portion of the population under study. The population in this study were all
prospective teacher students in the Natural Sciences Tadris Study Program at the Faculty of
Tarbiyah and Teacher Workshop at the Sultan Syarif Kasim Riau State Islamic University.
Conducted through a purposive sampling technique, there were 25 students referred to pre-
service teachers of the Natural Sciences Tadris Study Program at the Faculty of Tarbiyah and
Teacher Workshop who would prepare a final project or undergraduate thesis. According to
Fraenkel and Wallen (2012), there are sometimes conditions that make it impossible to
randomize a whole individual from the population. Random and stratified random sample
selection cannot be used due to certain criteria, administrative requirements, or other
limitations.

The independent variable in this study is a workshop in using Microsoft Office
software while the dependent variable is digital literacy capabilities. The research instrument
is a data collection tool in research (Fraenkel, Wallen, & Hyun, 2012; Sudjana & lbrahim,
2014; Sugiyono, 2013). In this study, before the data were obtained, a research instrument
was made in the form of a test instrument. The test instrument used in this study was a digital
literacy test at level 1. Digital literacy test in the form of mastery of concepts related to the
use of Microsoft Office software in the form of multiple-choice questions that have been
validated. The multiple-choice questions are chosen according to the digital literacy
assessment used to measure digital literacy capabilities by the Microsoft platform
(www.microsoft.com/en-us/digitalliteracy/assessment). The questions are 10 items given at
the beginning and end of the workshop. At the beginning of the workshop, a pretest was given
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to measure the mastery of concepts related to using Microsoft Office software. The final test
(posttest) is done at the end after the treatment is given. The preparation of the test questions
is guided by the thesis writing manual of the Tarbiyah and Teaching Faculty of the Sultan
Syarif Kasim Riau State Islamic University.

Results and Discussion

Processing test data begins by analyzing the results of the pre-test. The objective is to
determine the initial ability of pre-service natural science teachers related to the use of
Microsoft Office software and then proceed with the post-test to observe the differences that
occur before and after the given treatment.

Table 2. Recapitulation Score of Pre-test and Post-test

Component Score

\ Pre-test  Post-test
Mean 21, 90 74,76
Maximun Score 50,00 100,00
Minimum Score 10,00 50,00
N-Gain 0,70

Based on Table 3, from 25 pre-service teachers (students) who took the pre-test and
post-test, it can be seen that the mean score of the initial ability test using Microsoft Office
software was 21.90. Such a score is obtained before the workshop is carried out. Afterward,
students are given the post-test to measure the final ability. The mean score of the final test to
use Microsoft Office software was 74.76. Based on these data it is therefore concluded that
there is an improvement in digital literacy after the workshop in the use of Microsoft Office
software for pre-service science teachers, For further details on the improvement in the
participants’ pretest and posttest scores can be seen in the following figure:

Mean Scores of Pre-test and Post-test

100.000
90.000
80.000
70.000 59.048
60.000
50.000
40.000
30.000
20.000
10.000
0.000

87.143

Notes:
1. Pretest Score
2. Posttest Score

Figure 3. Graph of Competence Improvement among pre-service teachers through Microsoft
Office software

Thabiea: Journal of Natural Science Teaching HB\@’:EH

-75-



Analysis of Pre-service Science Teachers...................... Diniya, D., Permana P, N. D., Susilawati, S., Nova, T. L., Ilhami, A.

Based on Figure 3, it can be concluded that there is an improvement in the average
digital literacy in using Microsoft Office software.

The magnitude of the score of the improvement (gain) indicated that each pre-service
teacher who attended Microsoft Office software workshop have increased. Nevertheless, high
gain or low gain does not necessarily reflect the digital literacy ability of prospective teachers
in using Microsoft Office software in the high or low category. However, the N-gain value
could indicate the achievement of ability. Therefore, it is not enough to figure out an increase
alone, and therefore, it can be stated that the use of N-gain scores is better than the use of data
gain. Increased ability to use Microsoft Office software can be measured through the gain
index obtained from the mean score of pretest and posttest calculated with the normalized
gain of the mean score, for instance, the comparison of actual mean gain with maximum mean
gain developed by Hake (1999).

N-Gain {g) =

CICOTE postest™ T T ECOMpratesg ©

SCOrEmay —ECOTegratant =

To see the quality of improving the ability concept of students understanding through
the gain index criteria. Gain index criteria according to Lestari & Yudhanegara (2015, p. 235).

Table 3. Category of Obtaining N-gain Scores

Limit Category
{g) =07 High
0,3 <{g} = 0.7 Middle
{gh =03 Low

Based on Table 3, the N-gain score was 0.70, which indicated that an improvement in
the digital literacy skills of pre-service teachers was in the high category. Furthermore, based
on the questionnaire distributed to prospective teachers, 78.3% of pre-service teachers stated
that the material presented during the workshop remained new, while 21.7% stated that the
material presented was not new. The existence of such a formulated workshop can assist pre-
service teachers in writing scientific papers which demonstrated that as many as 100% of pre-
service teachers declared that the workshop can assist in writing scientific papers. As many as
100% of pre-service teachers also stated that such a formulated workshop can improve digital
literacy skills through mastering Microsoft Office software. Based on the results of
interviews, the pre-service teachers also stated that the workshop was significantly helpful in
writing scientific papers. The workshop subject in terms of using Microsoft Office software is
generally used by millions of people across the globe daily, yet there are still several functions
necessary to enhance.

Conclusion

Based on results obtained in this line of research, it is therefore argued that there was
an improvement in digital literacy competencies among pre-service teachers of the Natural
Sciences Tadris Program after attending a workshop in using Microsoft Office software
integrated with the thesis writing rules. Its improvement remained in the high category.
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