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Today’s students can also be called “Generation Z”, which cannot be separated 
from their digital life. Generation Z, “digital natives”, very comfortable using 
digital devices in their social media life. Even though students as a whole are 
comfortable with digital technologies for entertainment, they are still learning 
how to incorporate digital devices into their academic lives. The aim of the 
research is to adapt a digital literacy to Indonesian version of student academic 
digital literacy. Adaptation methods include translation, synthesis, expert com-
mittee review, and pretesting. A total of 364 students in the province of East 
Java, Indonesia, were recruited for this study. Data analysis used confirma-
tory factor analysis with M-Plus software. The results showed that the loading 
factor values ranged from 0.47 to 0.87 and met the minimum criteria, so they 
could be considered valid. The reliability is indicated by the value alpha = 0.87 
and CR = 0.89, which has met the minimum criteria, so it is reliable, while the 
AVE = 0.74 has met the minimum criteria, so it shows good convergence.
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Сегодняшних студентов можно назвать «поколением Z», они плотно встро-
ены в мир цифровых технологий. Основная характеристика поколения Z, 
«цифровых аборигенов» они очень комфортно себя чувствуют в исполь-
зовании цифровых устройств в жизни и в социальных сетях. Несмотря на 
то, что учащимся комфортно пользоваться цифровыми технологиями для 
коммуникации, они все еще не до конца умеют включать цифровые техно-
логии в свою академическую жизнь. Цель исследования — адаптировать 
инструмент измерения цифровой грамотности в контексте Индонезии, 
создать свою версию инструмента измерения академической цифровой 
грамотности учащихся. Методы адаптации включают перевод, синтез, рас-
смотрение экспертной комиссией и предварительное тестирование. В ис-
следовании участвовали 364 студента из провинции Восточная Ява, Индо-
незия. При анализе данных использовался подтверждающий факторный 
анализ с программным обеспечением M-Plus. Результаты показали, что 
значения коэффициента загрузки варьировались от 0,47 до 0,87 и соот-
ветствовали минимальным критериям, поэтому их можно было считать ва-
лидными. На надежность указывают значения альфа = 0,87 и CR = 0,89, ко-
торые соответствуют минимальным критериям, AVE = 0,74 и соответствует 
минимальным критериям, что показывает хорошую конвергентность.

Ключевые слова: Адаптация средств измерений, академическая циф-
ровая грамотность, валидность, надежность, студенты.
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Introduction

In the current digital era, students are re-
quired to have a new form of academic literacy, 
so called academic digital literacy, which help 
them effectively assist in completing their aca-
demic assignments. It’s not only about a tradi-
tional academic literacy, but also about an aca-
demic digital literacy, which helps students learn 
faster and complete their assignments [1; 2; 3]. 
In other words, academic literacy in today’s all-
digital educational environment is very important 
in the form of mastery of digital literacy that sup-
ports their academics.

Every student needs an academic digital litera-
cy because it is an important aspect of functioning 
successfully in an academic environment, which 
is reading, writing, research, and communication. 
This involves high-level reading and writing skills, 
critical thinking, articulate writing, and discipline-
specific skills for reading and writing [4; 5; 40].

There are several researches which reveal 
that digital literacy, self-control, and learning mo-
tivation can predict the academic achievement. 
Apart from that, digital literacy also contributes to 
increasing academic success, improving research 
skills, and boosting self-confidence [3; 5; 6; 41].

The results of the research explain that 
metacognitive knowledge, resource manage-
ment, and motivational beliefs have a significant 
positive influence on digital literacy [7; 45]. By 
systematic literature mapping study on the basis 
of 298 articles published in two databases, Sco-
pus and Web of Science (WoS), we found out, 
that the largest proportion of articles in Scopus 
in most of the cases frequently mentioned topic 
digital pedagogy. This provides a perspective on 
digital transformation studies in higher education, 
particularly related to academic digital literacy [8].

Students nowadays can also be called “Gen-
eration Z”, the ones who cannot be separated from 
their digital life. Generation Z or “digital natives” 
are very comfortable using digital devices such 
as smartphones, iPads, and laptops in their online 
social lives. Although students feel comfortable us-
ing technology for social interaction in the virtual 
world, they are still learning how to incorporate 
digital devices into their academic lives [9; 42; 44].

Therefore, it is important to adapt the aca-
demic digital literacy scale measurement tool 

for college students so that it can be used to 
determine students’ abilities in mastering digital 
technology in completing their academic tasks.

Academic digital literacy

Digital literacy is defined as the ability and 
awareness of using digital technology to perform 
tasks while demonstrating the right attitude in a 
learning environment by utilizing digital technol-
ogy [10]. Following the model developed by [10], 
digital literacy includes cognitive, technical, and 
socio-emotional learning perspectives.

Digital literacy has also been identified as 
a key competency because it is considered the 
‘backbone’ of current educational pedagogy, as it 
plays an important role in the world of education. 
Digital literacy significantly increases the employ-
ability of graduates because it empowers them to 
achieve more in the digital economy. In fact, even 
in the world of work, 90% of jobs require excellent 
digital literacy competencies [7; 11; 43].

Digital literacy is the ability to read and un-
derstand information in the form of hypertext or 
multimedia. It is different from traditional literacy 
because digital sources can produce various 
forms of information, including text, images, 
sound, and other formats [12; 13; 14; 15; 16]. 
Based on this explanation, it can be concluded 
that academic digital literacy is the ability and 
awareness to use digital technology as a learn-
ing resource and complete academic tasks in 
the correct manner, encompassing cognitive, 
technical, and socio-emotional dimensions.

Factors influencing academic 
digital literacy

Digital literacy is influenced by several fac-
tors including; 1) use of online media, 2) aca-
demic achievement 3) role of parents or family, 
4) intensity of reading [17; 18]. Digital literacy 
skills are influenced by many factors, but the 
most important according to [19] is related to the 
drive or desire of individuals to understand digi-
tal literacy by reading and applying it.

Research results from Rosalina found that 
there are three factors that affect the level of stu-
dents’ digital literacy competence, including: 1) En-
vironmental support factors consisting of the cam-
pus environment and family roles, 2) Socioeco-
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nomic conditions factors, which include individual 
financial conditions and the criticality of the media, 
and 3) The intensity factor of media use, which in-
cludes the use of digital media in daily activities and 
the completion of academic assignments [20].

Thus, the main factor that can affect digital 
literacy skills in using technology is a skill that 
needs to be honed with daily activities. This em-
phasizes that the ability is a continuous process 
that is carried out consistently in the utilization 
and use of digital technology in literacy [21; 22].

Academic digital literacy dimension

The dimensions of digital literacy are the 
same as the model developed by [10] that digital 
literacy has three dimensions as shown in Fig-
ure 1 below.

The cognitive dimension of digital literacy re-
lates to the ability to think critically when search-
ing, evaluating, and creating digital information 
handling cycles. It also means being able to eval-

uate and select appropriate software programs 
to study or perform a particular task. This dimen-
sion of digital literacy requires individuals to have 
knowledge of related ethical, moral, and legal is-
sues, and understand content that uses digitally 
based resources (e.g., copyright and plagiarism). 
This dimension involves the ability to intelligently 
navigate through a hypermedia environment to 
construct knowledge and synthesize new under-
standings using appropriate digital tools, which 
will understand and find meaning in the best 
sense [10]. Thus, the cognitive dimension is the 
ability to choose technology, search, assess, and 
select information using critical thinking skills.

The technical dimension generally means 
having technical and operational skills to use. 
This dimension can be applied to learning and 
daily activities. It involves being able to connect 
and use input devices and peripherals such as 
earphones/headsets, external speakers, smart-
boards, and more. This assumes knowledge of 

Fig. 1. Dimensions of digital literacy
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working parts, file protection, and the ability to 
solve problems by reading manuals or via the 
“Help” function and other web-based resources, 
such as YouTube or other digital media. A digi-
tally savvy individual should be able to adequately 
operate technology by understanding file struc-
ture, managing data transfer, including under-
standing file size and space required for storage, 
finding, downloading and installing applications, 
and uninstalling them when not needed. They 
should know how to use infrared and/or Bluetooth 
for mobile devices, understand data charges 
associated with downloading data, set up and 
use communication tools and social networks, 
update/change user account information on the 
Internet, send and retrieve attachments via email 
and/or Dropbox, and open them with a suitable 
application, such as opening a folder, and know 
about the main features of software programs 
[10]. Thus, this dimension is a major component 
of digital literacy, which includes the skills needed 
to operate digital technology for learning.

The social-emotional dimension involves the 
responsible use of the Internet in order to commu-
nicate, socialize, and learn by observing applying 
certain rules. These rules are similar to face-to-
face communication, require respect and the use 
of appropriate language and words to avoid mis-
interpretation and misunderstanding. One should 
maintain safety and privacykeep personal infor-
mation as confidential as possible, not disclosing 
more personal information than necessary. One 
should also understand when a threat is received 
and know how to deal with it, such as whether 
to ignore, report, or respond to it [10]. Thus, this 
socio-emotional dimension relates to individual 
behavior in the use of digital technology.

Academic digital literacy measurement

Measurements of digital literacy have been 
developed according to research objectives and 
contexts, and is based on certain theories. The 
measurement of digital literacy was first devel-
oped by [10] with three dimensions, namely 
technical, cognitive, and social-emotional.

Pala and Başıbüyük research on digital lit-
eracy skills uses a digital literacy scale measure-
ment based on the four dimensions they devel-
oped, namely information processing, communi-

cation, security and problem solving [5]. Nabhan 
measures digital literacy using digital academic 
writing skill questionnaires which he developed, 
they consist of several dimensions, namely criti-
cal thinking, online safety skills, digital culture, 
collaboration and creativity, finding information, 
communication, and functional skills [23]

Mercado in his research, used qualitative case 
studies to explore academic digital literacy skills. 
This involved conducting semi-structured inter-
views and collating data from various sources, 
such as digital academic notes, informal conversa-
tions with facilitators, online activities on institution-
al platforms, interactions with research seminar fa-
cilitators, supervisors, and researchers, as well as 
drafts and final versions of academic manuscripts 
[24]. Anthonysamy [7] using a digital literacy scale 
in the form of a likert scale with a three-dimension-
al structure based on the instruments used by [10] 
and [11] [11] consisting of technical (6 items), cog-
nitive (2 items), and social-emotional (2 items) to 
measure the use of technology in learning for stu-
dents at the University of Auckland New Zealand.

In addition, the digital literacy scale instru-
ment has also been adapted to various coun-
tries and one of them was adapted by [25] into 
Turkish. There are around 10 items based on the 
digital literacy scale developed by [10], the item 
scale factor loading varies between 0.46 — 0.74 
and the Cronbach Alpha reliability is 0.86. Burçin 
Hamutoğlu also adapted a digital literacy scale 
for college students with an internal consistency 
coefficient (Cronbach Alpha) for the technical di-
mension = 0.88, the cognitive dimension = 0.89, 
and the social-emotional dimension = 0.79. [26].

Esfandiari [27] and Işık [13] determine the 
level of digital literacy using the digital literacy 
scale from the model [10]. Durak and Seferoğlu 
[28] in their research also used the digital literacy 
scale from [10] model which was adapted by [26]. 
Thus, referring to the study of previous research 
results, it is recommended to measure academic 
digital literacy using digital literacy scale instru-
ments based on the dimensions of the [10]. The 
dimensions are the most appropriate for psycho-
logical variables and have been adapted to many 
countries. The digital literacy scale instrument 
consists of dimensions that can be scored indi-
vidually or combined for a total score.
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Method

The Ethics Commission of Research of the 
Faculty of Psychology at the University of Mu-
hammadiyah Malang has approved the study 
(approval number for research ethics: E.6.m/161/
FPsi-UMM/III/2023). The authors have assured 
the participants that their study data would be 
presented anonymously, and the participants 
signed a written agreement to participate.

Participants

The participants of this research were sec-
ond, fourth, and sixth-semester students who 
had a GPA ≥ 2.00 and were currently studying 
at public and private universities in East Java, 
Indonesia, during May 2023. There were 283 fe-
male respondents and 81 male respondents, 
making a total of 364 students.

Adaptation procedure

The process of adapting measuring instru-
ments in this study begins with a request for 
permission from the owner of the measuring in-
strument. The measuring instrument adaptation 
procedure in this study refers to [29] as shown in 
Figure 2 below.

Figure 2 describes the adaptation proce-
dure according to the stages. The first stage 
involves translations by two linguists and ex-
perts in the field of educational psychology 
who graduated abroad and understand the 
context of measuring instruments for Indo-
nesian students. The translations are done 
through the language center at the University 
of Muhammadiyah Malang. The second stage 
is synthesis, where the results of the transla-
tions from both translators are brought to-
gether to find similarities and differences until 
an agreed-upon translation is obtained. This 
translation is referred to as the draft transla-
tion measuring instrument scale. The third 
stage involves back translation and juxtaposi-
tion with the original measurement tool to find 
differences in meaning so that the meaning 
can be adjusted. The back translation is done 
by linguists and experts in the field of educa-
tional psychology who are foreign graduates 
and understand the context of measuring in-
struments through the language center at the 
University of Muhammadiyah Malang.

The fourth stage, the expert committee re-
view, is to ensure there is a correlation of the 

Fig. 2. Procedure for adapting an academic digital literacy scale
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meaning and sociocultural context between be-
tween the original measuring instrument and the 
translated measuring instrument. The reviewers 
from the expert committee were linguists, meth-
odologists, and educational psychologists, five 
experts in total. They were asked to provide as-
sessments and corrections for improvements to 
ensure whether the adapted instruments were 
equal in measuring constructs and suitability for 
the cultural context of students in Indonesia. The 
results of the assessment were quantified using 
Aiken’s V formula. The results of the analysis on 
each academic digital literacy scale instrument 
item obtained a minimum value of the Aiken’s 
V index ranging from 0.81 to 0.94 with a mini-
mum criterion of 0.040 based on the Aiken table 
(P > 0.05%). Thus, it can be concluded that all 
instrument items can be declared valid or equal 
in measuring the academic digital literacy scale 
construct in students in the context of Indone-
sian culture.

The fifth stage, pretesting, is to test the 
measuring instrument on a small number 
of subjects beforehand in order to find out 
whether the measuring instrument is well un-
derstood by the subjects or not. If the measur-
ing instrument can be understood, then a trial 
is carried out with a larger number of subjects. 
Testing the measuring instrument on a small 
scale was done by giving it to 40 students as 
a pilot test to determine whether the instruc-
tions and statements on each item could be 
understood properly before being tested on a 
large scale. Based on the results of the small-
scale trials using the pilot tests, the respon-
dents stated that the instructions were easy to 
understand, and the items of all scales were 
also clear and well-understood. Thus, they 
were able to proceed with trials of measuring 

instruments on a large scale. The testing of 
the measuring instruments on a large scale 
was done by collecting data from 364 stu-
dents to test their validity and reliability using 
CFA analysis.

Data analysis

Data analysis used Confirmatory Factor 
Analysis (CFA) with the help of M-Plus software, 
which gave rise to fit index values in the form of 
Chi-Square, RMSEA, CFI, TLI, and SRMR [30]. 
According to [31], what must be reported in the 
fit model analysis are the Chi-Square, RMSEA, 
CFI, and SRMR tests.

Results and Discussion

Based on the final modeling results from the 
CFA analysis that has been carried out in the 
form of the results of the fit model from the mod-
el feasibility parameters of the academic digital 
literacy scale as shown in Table 1 below.

Based on Table 1, we know that the out-
put value of RMSEA = 0.07, SRMR = 0.04, 
CFI = 0.95, and TLI = 0.93 according to the 
criteria, so that it fulfills the feasibility param-
eters of the model fit (goodness of fit) which 
means there is no difference in measurements 
developed with empirical models or those 
which obtain data support. While the index in 
the form of Chi Square (P-Value) = 0.00 does 
not meet the criteria ≥ 0.05, it is not fit, but 
can be ignored because the respondents or 
samples are large.

The results of the reliability test for this 
scale use Cronbach’s Alpha and the Construct 
reliability (CR) value and the Average variance 
extracted (AVE) value. See the results of the 
confirmatory factor analysis of the validity and 
reliability tests as in Table 2 below.

Table 1
The final results of the fit model based on the feasibility parameters 

of the academic digital literacy scale model (N=364)

Fit parameters Output Criteria Information

Root mean square error of approximation (RMSEA) 0,07 ≤ 0,08 Fit

Standardized root mean square residual (SRMR) 0,04 < 0,08 Fit

Comparative fit index (CFI) 0,95 ≥ 0,90 Fit

Tucker-Lewis Index (TLI) 0,93 ≥ 0,90 Fit
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Table 2 and Figure 3 show that the loading 
factor values range from 0.47 to 0.87 and have 
met the minimum criteria of construct validity. 
Meanwhile, the reliability indicated by the value 

alpha = 0.87 and CR = 0.89 met the minimum 
criteria, so the scale was reliable, while the 
AVE = 0.74 met the minimum criteria so it indi-
cated a good convergence.

Fig. 3. Final model of the academic digital literacy scale

Table 2
Validity and reliability of the academic digital literacy scale (N=364)

No Dimensions Item Factor Loading Alpha CR AVE

1 Technical adl1 0,47 0,83 0,87 0,83 0,89 0,46 0,74

adl2 0,65

adl3 0,72

adl4 0,71

adl5 0,72

adl6 0,76

2 Cognitive adl7 0,76 0,64 0,64 0,48

adl8 0,62

3 Socio-Emotional adl9 0,87 0,72 0,73 0,58

adl10 0,64
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Academic digital literacy is measured us-
ing a digital literacy scale from [10] as many 
as ten items (academic digital literacy scale, 
see appendix) developed by researchers in an 
academic context based on technical, cogni-
tive, and social-emotional dimensions. The 
blue print of the academic digital literacy scale 
before and after the try out is as shown in 
Table 3 below.

The construct validity of this research is 
based on internal structure evidence analyzed 
through CFA, as explained by the American 
Education Research Association (AERA) that 
construct validity can be demonstrated through 
five pieces of evidence, namely 1) test content, 
2) cognitive/response test, 3) internal structure, 
4) relations to other variables, and 5) conse-
quences of tenting [32]. The CFA test was car-
ried out to determine the feasibility of the model 
and the size of the factor loading of each item 
as evidence of construct validity based on the 

internal structure. The overall model feasibility 
parameters are as described by [33; 31; 34] as 
it is shown bellow:

A model can be said to be feasible if it fulfills 
one or more feasibility parameters. The more 
the better. According to [35] if 4 — 5 parameters 
are met, the model is considered sufficient to as-
sess the feasibility. After fulfilling the feasibility 
parameters of the model, we can see the size of 
the factor loading or factor loading of the CFA. 
Factor loading with a value between 0.4 — 0.6 is 
categorized as sufficient validity and if the factor 
loading value is ≤ 0.7, it’s categorized as high 
validity. However, if all items in one indicator 
are used up or do not represent the factor load-
ing value it can be lowered to a value of 0.30 
to 0.40, provided that there were at least 250 
respondents [36].

In addition, to determine the reliability or 
consistency of the instrument, there was an 
instrument reliability test carried out. Instru-

Table 3
Blue print of academic digital literacy scale

No Dimensions
No. Item

Before try out After try out

1. Technical 1, 2, 3, 4, 5, 6 1, 2, 3, 4, 5, 6

2. Cognitive 7, 8 7, 8

3. Social-emotional 9, 10 9, 10

Total item 10 10

Table 4
Model feasibility parameters

No Fit parameters Criteria

Absolute Fit 

1 Chi square P-Value ≥0,05

2 Goodness of fit index (GFI) ≥0,90

3 Root mean square error of approximation (RMSEA) ≤ 0,08

4 Normed fit index (NFI) ≥0,90

5 Standardized root mean square residual (SRMR) < 0,08

Incremental Fit

6 Comparative fit index (CFI) ≥ 0,90

7 Tucker-Lewis Index (TLI) ≥ 0,90

8 Adjusted goodness of fit index (AGFI) ≥0,90

Parsimonius Fit 

9 Parsimonious Normal Fit Index (PNFI) 0,60 — 0,90
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ment reliability relates to the instrument’s 
ability to consistently measure instrument 
attributes [37]. Instrument reliability in this 
study was measured by calculating com-
posite reliability or construct reliability (CR), 
and Average Variance Extracted (AVE) was 
used to determine how large the indicator 
size described its theoretical latent con-
struct.

Hair explains that the calculation of CR is the 
square of the total value (sum) of standard load-
ing divided by the square of the total standard 
loading value plus the sum error value. Mean-
while, the AVE calculation is the sum (total) 
squared value of the standard loading divided 
by the sum of the squared standards of loading 
plus the sum error value [35].

The reliability of a construct is said to be 
good if the CR value ≥ 0.70, but if the CR value 
is in the range of 0.60 — 0.70, then reliability is 
still in the good category. While the AVE value 
is more than 0.50 which is a good measure of 
reliability, but this AVE is usually an option (op-
tional) in research [35; 38; 39].

This study aims to adapt the digital literacy 
scale to Indonesian in an academic context 

and to determine the validity and reliability of 
the construct to suit Indonesian culture. This 
scale consists of 10 items and three dimen-
sions (Table 2). All of these scale items meet 
the minimum criteria so that this instrument 
can be declared valid and reliable and meets 
the standards for adapting measuring instru-
ments and measuring psychometric proper-
ties, so this instrument is suitable for use in 
Indonesia.

Conclusion

The results of this study show that the 
academic digital literacy scale instrument for 
college students is suitable for use in Indo-
nesia and has been adapted to the culture of 
students in Indonesia with the same number 
of items. The psychometric properties show 
that the loading factor value ranges from 
0.47 — 0.87 which meets the minimum crite-
ria, so it can be considered valid. While reli-
ability is indicated by the value alpha = 0.87 
and CR = 0.89 which have met the minimum 
criteria, they are reliable, while the AVE = 0.74 
has met the minimum criteria, and it shows a 
good convergence.

APPENDIX: Instruments of the academic digital literacy scale for college students

Digital litercy scale versi asli

1= Strongly Disagree
2= Moderately Disagree
3= Neutral
4= Moderately Agree
5= Strongly Agree

No Statement 1 2 3 4 5

1 I know how to solve my own technical problems.

2 I can learn new technologies easily.

3 I keep up with important new technologies.

4 I know about a lot of different technologies.

5 I have the technical skills, I need to use ICT for learning and to create artefacts (e.g. 
presentations, digital stories, wikis, blogs) that demonstrate my understanding of 
what I have learnt

6 I have good ICT skills

7 I am confident with my search and evaluate my skills in regards to obtaining 
information from the Web

8 I am familiar with issues related to web-based activities e.g. cyber safety, search 
issues, plaigarism
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No Statement 1 2 3 4 5

9 ICT enables me to collaborate better with my peers on project work and other 
learning activities

10 I frequently obtain help with my university work from my friends over the Internet 
e.g. through Skype, Facebook, Blogs

Academic digital litercy scale versi Indonesia

PETUNJUK PENGISIAN

Pilihlah pernyataan dibawah ini yang sesuai dengan diri Saudara dengan memberikan tanda 
centang (√) sesuai dengan ketentuan berikut:

1= Sangat Tidak Setuju
2= Tidak Setuju
3= Ragu-Ragu
4= Setuju
5= Sangat Setuju

No Pernyataan 1 2 3 4 5

1 Saya tahu cara mengatasi masalah-masalah teknis saat menggunakan perangkat 
digital

2 Saya mudah mempelajari teknologi digital terbaru 

3 Saya mengikuti perkembangan teknologi digital terbaru yang penting untuk keper-
luan akademik

4 Saya mengetahui tentang berbagai jenis teknologi digital dalam menunjang akademik

5 Saya memiliki keterampilan dasar menggunakan teknologi digital untuk pembelaja-
ran dan membuat berbagai produk digital, seperti slide presentasi, yang menunjuk-
kan pemahaman tentang apa yang telah saya pelajari

6 Saya memiliki kemampuan teknologi digital yang baik dalam menunjang kegiatan 
akademik

7 Saya sangat yakin mampu mencari dan menilai informasi dari internet terkait 
dengan keperluan akademik

8 Saya cukup familiar dengan isu-isu terkait dunia digital seperti keamanan siber, 
searching dan plagiarism

9 Teknologi digital membantu saya untuk berkolaborasi dengan teman-teman dalam 
berbagai tugas dan aktivitas pembelajaran

10 Saya sering berinteraksi dengan teman-teman menggunakan media online seperti 
zoom, googlemeet, google drive atau lainnya untuk menyelesaikan tugas-tugas 
kuliah 
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