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Abstract

Essential skills must be possessed in line with the development of information and
communication technology to search, evaluate, and use information about digital
literacy. The contribution of information seeking behavior regarding digital literacy that
is less than optimal has an impact on the quality of knowledge, learning, research and
self-development obtained by students in higher education. Analysis of information
seeking behavior related to digital literacy by students is proposed to improve the
quality of education, overcome the spread of information that is not credible, and
support competency development. The Ellis model was used for analysis based on data
collection with questionnaires from 864 students. 24 questionnaires with 4 answer
choices calculated the percentages for 6 interpretations. The analysis produces
indicators with interpretations of Generally (browsing and ending), Mostly (starting,
extracting, and monitoring), More than Half (differentiating), and Less Than Half
(chaining and verifying). The highest level of digital literacy information seeking
behavior occurs in final year students who are taking their final assignments, while the
lowest occurs in initial level students. Chaining and verification indicators are the basis
for creating strategies regarding digital literacy information seeking behavior to
improve interpretation. Analysis provides an overview of information seeking behavior,
supports effective strategic decision making, and supports the development of
technology-based skills.
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Introduction

One of the core competencies needed to adapt to global dynamics in the era of
industrial revolution 4.0 and society 5.0 is digital literacy [1], such as the use of big data,
artificial intelligence, and technology-based work systems [2]. Successfully facing
challenges in a world of work that is increasingly integrated with technology supported
by digital literacy. One of the key components that supports success in various fields and
social interactions is digital literacy which goes hand in hand with increasing
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dependence on technology and digital information in various aspects of life [3]. Digital
literacy is a basic competency that is mastered by every individual which includes
technical operational capabilities of technological devices and the ability to search,
transmit, manage and use information ethically and effectively [4]. This ability is crucial
given the condition that modern society relies heavily on digital information to support
daily activities. Essential skills must be possessed in line with the development of
information and communication technology to search for, disseminate and use
information about digital literacy [5].

The development of information technology has changed the way human access and
utilize information [6]. The ability to use digital literacy includes the ability to search for
relevant information, understand digital content, and use this information productively
and ethically [7]. Challenges are faced in determining appropriate keywords, evaluating
the validity of information, and distinguishing between credible information and
misinformation or hoaxes [8]. Dependence on search engines or social media as the
main source of information is also often an obstacle, considering that not all information
available on these platforms is reliable [ 7]. A systematic lack of digital literacy education
is often the main factor causing the lack of effective use of digital information [9][10].
Efficient and credible information search can help prepare to face the challenges of the
technology-based world of work [11][12]. Understanding is necessary to verify sources
of information, avoid plagiarism, and use information in a manner that complies with
regulations. Searching for digital literacy information does not always run optimally [13].

Information seeking behavior has become an important aspect of digital literacy in an
era of increasingly advanced technology [14]. This is often driven by a preference for
ease of access over credibility. Many rely more on social media, blogs, or search engines
such as Google as the main source of information [15]. Not all information available on
these platforms has validation and relevance [16]. Lack of ability to determine
appropriate keywords, evaluate source credibility, and differentiate valid information
from misinformation are the main challenges that influence the effectiveness of
information search behavior [17]. The speed and lack of depth in searching for
information makes the quality of the information obtained inadequate [18]. Effective
and ethical information seeking strategies are not yet fully understood in using digital
literacy [19]. Appropriate digital literacy information search behavior can improve
critical thinking skills, decision making, and create innovative data-based solutions [20]
[21].

Information search behavior problems become obstacles in utilizing digital literacy
optimally [22]. This reflects an individual's ability to utilize information effectively in the
digital era [23]. Difficulties are experienced in determining relevant keywords, using
search operators, and utilizing search platforms such as journal databases or digital
libraries [24]. This is due to a lack of understanding of effective information search
strategies. Information seekers do not have adequate skills to distinguish valid from
invalid information amidst the rise of misinformation and hoaxes [25]. This is due to
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difficulties in evaluating the credibility and relevance of information. Choosing a fast but
less in-depth way of searching for information as an effort to meet deadlines will result
in information obtained that is not optimal. This is due to time constraints and pressure
[26]. Formal education often focuses more on material content without paying
sufficient attention to information search skills and source evaluation. This is the cause
of the lack of structured digital literacy training [27]. These information search behavior
problems have a direct impact on the quality of learning and students' readiness to face
the challenges of the digital era [19]. Students need to have strong digital literacy skills
to compete in a technology-based workplace amidst digital transformation and the
development of the revolution [28]. Appropriate information seeking behavior enables
students to access information efficiently and process it into useful knowledge for
decision making and innovation [29][30]. The contribution less than optimal information
seeking behavior on digital literacy has an impact on the quality of knowledge, learning,
research, and self-development obtained by students in higher education [19][31][32].

Digital literacy is a core competency that is very important in the ethical development
of technology. Various challenges are often faced such as difficulties in determining
keywords, evaluating the credibility of information, avoiding misinformation, and
dependence on search engines or social media. The use of a proper digital literacy
information search behavior analysis model can produce patterns and obstacles faced
by students. Politeknik Keselamatan Transportasi Jalan students face similar problems
regarding digital literacy information seeking behavior. Analysis of digital literacy
information seeking behavior is proposed using the Ellis model. Data were collected
using a questionnaire from all active students. The analysis provides an overview of
information seeking behavior, supports effective strategic decision making, and
supports the development of technology-based skills. The results of the analysis can be
used as a basis for compiling digital literacy programs by management for students.

Method

The Ellis model conceptual framework is used to understand the digital literacy
information seeking behavior of Politeknik Keselamatan Transportasi Jalan Students.
The Ellis model identifies a series of main activities carried out by individuals to seek
information which is used as a basis for understanding information seeking behavior
that occurs in various contexts [33][34]. The modelis dynamic and does not always have
to be followed linearly, consisting of starting, chaining, browsing, differentiating,
monitoring, extracting, verifying, and ending [35][36][37]. The 8 indicators in the Ellis
model are the basis for compiling a questionnaire with a total of 24 questions distributed
to each indicator (Error! Reference source not found.). The questionnaire has been
tested for validity (24 valid) and reliability (0.83) which will be distributed with google
form to 864 active students. 4 answers that can be selected with a likert scale are
Strongly Agree (4), Agree (3), Disagree (2), and Strongly Disagree (1). The results of data
collection were analyzed by calculating based on respondents' answers. Calculations are
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made based on the average for each study program, student level, and the whole of
calculating the total score divided by the maximum score multiplied by 100% (Equation
1). The calculation results are the basis for interpreting the 8 indicators in the Ellis model.
6 types of interpretation are determined based on the resulting scores which are
included in the score interval for each score. Interpretation of each indicator can be
done at the study program, student level, and overall (Table 2).

Table 1. Ellis Model Indicators [33][37]

No Indicator Question
1 Starting 3
2 Chaining 3
3 Browsing 3
4 Differentiating 3
5 Monitoring 3
6 Extracting 3
7 Verifying 3
8 Ending 3
Total 24
Table 2. Interpretation [38][39]
No Score Interpretation
1 80%-100% Generally
2 60% - 79% Mostly
3 50% - 59% More than Half
4 40% - 49% Less than Half
5 20%-39% A Small Portion
6 1% -19% Very Little
Skor = 2@l _ 90094 (1)

Minimum Score

Result and Discussion

Results

Data were collected from all active students at the Politeknik Keselamatan Transportasi
Jalan from November 11 to November 14, 2024. A total of 864 students filled out the
questionnaire which was then processed to display the characteristics of the
respondents and the Ellis model analysis. Respondent characteristics consist of gender,
student level, study program, and information source. These results are presented to
summarize patterns of digital literacy information-seeking behavior.

Discussion

The analysis of students' digital literacy information-seeking behavior across all levels
and study programs, based on 8 indicators in the Ellis model, shows varying results.
Most students performed well in browsing and ending (generally), followed by starting,
monitoring, and extracting (mostly). These findings highlight specific areas for
improvement, particularly in chaining and verifying, to enhance overall competencies.

Respondent characteristics consist of gender, student level, study program, and
information source. The most gender is male (73%), the most student level is at level 3
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(29.75%), and the most study program is in road transportation system engineering
(45.84%) (Figure 1). The data collection revealed characteristics of respondents' digital
literacy and information-seeking behavior, showing a gender dominance of males, likely
due to the technical and field-based nature of road transport safety studies. The smaller
percentage of women highlights the need for more inclusive participation. Most
respondents are at level 3, a crucial stage in their studies, particularly for Automotive
Technology students who are working on their final projects. The dominance of the
Road Transport System Engineering program reflects the Polytechnic's focus on
developing human resources for road transport and safety. These findings can guide
strategies to improve digital literacy and information-seeking behaviors through
training, curriculum revisions, and structured guidance.

GENDER STUDENT LEVEL STUDY PROGRAM

mMale ®mFemale mlevel 1 mlevel2 mlevel3 mleveld wRoad Transportation System Engineering
mAutomotive Engineering Technology
Automotive Technalogy

23,50% 22,68%

29,28%

Figure 1. Respondent Characteristics

The last characteristic of respondents is information sources as many as 7 types
(academic digital information, general information media, collaborative information,
social media information, information search tools, institutional and local information,
and multimedia). The most information sources used are information search tools
(32.51%) such as Google, Bing, DuckDuckGo, Yahoo, Zotero, Mendeley, and so on. The
lowest s collaborative information (0.36%) such as stack overflow, reddit, quora, brainly,
and so on (Figure 2). Information search tools such as Google, Bing, DuckDuckGo,
Yahoo, Zotero, and Mendeley offer easy access, complete information, and the ability
to search for data specifically and quickly. The popularity of information search tools
shows that respondents are more likely to use search technology as a solution to meet
information needs. Platforms such as Stack Overflow, Reddit, Quora, and Brainly
actually have the advantage of providing community-based information with answers
or solutions often coming from the direct experiences of other users. The significant
difference in the proportion of use of information search tools and collaborative
information indicates a preference for relying on information sources that are
considered more formal, accurate, and quickly accessible. This also reflects the need to
continue to improve digital literacy so that various information sources, including
collaborative information, can be optimally utilized. These results provide valuable
insights into information search patterns that can form the basis for developing
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strategies to improve the accessibility and effectiveness of various types of information
sources.

INFORMATION SOURCE

= Academic Digital Information (Scientific
Journals, Academic Repositories,
Digital Libraries, Etc.)

8’12%'84% 20 58% m General Information Media (BBC, CNN,

Kompas, Wikipedia, Coursera, edX,
Etc.)

Collaborative Information(Stack
Overflow, Reddit, Quora, Brainly, Etc.)

m Social Media Information (Twitter,
Linkedin, Youtube, Facebook,
32,51% - Telegram, WhatsApp, Line, Etc.)

= Information Search Tools (Google,
Bing, DuckDuckGo, Yahoo, Zotero,
Mendeley, Etc.)

27 87% m Local and Institutional Information
2 (Government Sites, Agencies, Business
Entities, Etc.)

= Multimedia (Youtube, TED Talks,
Podcast, Canva, Piktochart, Etc.)

Figure 2. Information Source

Digital literacy information-seeking behavior is generally consistent across student
levels, with level 3 and 4 students performing better than level 1 and 2 students,
particularly in browsing and ending indicators. Level 1 students showed the weakest
performance in chaining. The Automotive Technology program had the lowest
performance in verifying, which was consistent across all study programs. The Road
Transport System Engineering program generally outperformed other programs in
most indicators and final results, indicating stronger digital literacy information-seeking
behavior (Figure 3). Students' digital literacy information-seeking behavior varies based
on education level and study program, with distinct patterns observed in different
indicators. The starting indicator shows consistent patterns in initiating information
searches, while the chaining indicator reflects a lack of experience or low digital literacy
among new students. Levels 3 and 4 students perform better in browsing and ending
indicators, showing improved ability to explore and conclude information searches. The
Automotive Technology program recorded the worst results in verifying, indicating a
need for stronger focus on evaluating information reliability across all programs. The
Road Transportation Engineering program performed better, likely due to a more
integrated curriculum and intensive guidance on information search skills. Challenges in
chaining and verifying indicate the need for enhanced digital literacy training, including
integrating information verification skills, providing early digital literacy education, and
sharing best practices to improve overall student performance and competency in the
digital era.

The analysis of students' digital literacy information-seeking behavior across all levels
and study programs, based on 8 indicators in the Ellis model, shows varying results.
Most students performed well in browsing and ending (generally), followed by starting,
monitoring, and extracting (mostly). Over half of the students showed proficiency in
differentiating, while fewer excelled in chaining and verifying, particularly at levels 1 and
2. Chaining and verifying indicators were rated as "very little" in some study programs.
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Overall, the final results showed no "small" or "very little" interpretations, with the
Politeknik Keselamatan Transportasi Jalan students achieving a majority interpretation
of "more than half" in their information-seeking behavior (Figure 4). The digital literacy
information-seeking behavior of students at the Politeknik Keselamatan Transportasi
Jalan, analyzed using 8 indicators from the Ellis model, shows varying strengths and
weaknesses. Overall, students are generally capable of accessing, evaluating, and using
digital information, but this ability is not evenly distributed across all aspects. They
perform well in browsing and ending, indicating success in exploring and utilizing
information. Their abilities in starting a search, monitoring information, and extracting
key points are also good, though improvements in efficiency are needed. The ability to
differentiate relevant information is intermediate, likely due to challenges in identifying
credible sources. Chaining and verifying indicators show lower results, indicating
difficulties in systematically following information paths and evaluating information
reliability. New students, in particular, require more guidance in mastering digital
literacy. Programs that perform better likely benefit from a curriculum focused on the
active and analytical use of digital information sources.

Digital Literacy Information Seeking Behavior at
Each Students Level

w—Student Level 1 w====Student Level 2 Student Level 3 e===Student Level 4

Starting

Digital Literacy Information Seeking
Behavior at Each Study Program

e Automotive Technology T

Road T System R

Starting

Result 2 Chaining

Result Chaining

Ending Browsing

Ending Browsing

Verifying Differentiating Verifying Differentiating

ni
Extracting Monitoring Exincing Monitoring

Note: 1=Generally, 2=Mostly, 3=More than Half, 4=Less than Half,

Note: 1=Generally, 2=Mostly, 3=More than Half, 4=Less than Half,
5=A Small Portion, 6=Very Little

5=A Small Portion, 6=Very Little

Figure 3. Digital Literacy Information Seeking Behavior at Each Student Level and Study Program

Increasing the behavior of searching for digital literacy information by students can be
done with several strategies. Digital literacy training by providing special training that
focuses on aspects of information verification and structured searches. Integration into
the curriculum by integrating digital literacy skills into courses to increase their
relevance and application. Mentoring for early-level students by helping new students
understand effective information search strategies early on. Strengthening digital
infrastructure by providing access to reliable digital resources to support student
learning processes. The Politeknik Keselamatan Transportasi Jalan can help students
improve their digital literacy, so that they are able to compete and contribute in an
increasingly complex information era. These steps are expected to improve the
behavior of searching for digital literacy information by students as a whole, supporting
academic and professional success in the future.
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Digital Literacy Information Seeking Behavior at ALL Students

=Staring w®Chaining ~Browsing wDifferentiating = Monitoring = Extracting WVerifying ®Ending = Result

vew: NN
Road Transportation System Engineering m
vev: |ENEENE
Road Transportation System Engineering m
semons Tecvoces. |ENIEN ICHNE? EEEENEN
vew: | NI
Road Transportation System Engineering _
p— . B =

MEAN

Road Transportation System Engineering _

Level 1 Level 1 Level 1 Level 1 Level 2 Level 2 Level 2 Level 2 Level 3 Level 3 Level 3 Level 3 Level 4 Level 4 Level 4 Level All

Student Student Student Student Student Student Student Student Student Student Student Student Student Student Student Student

Automotive Technology 3 I 6 2 3

Note: 1=Generally, 2=Mostly, 3=More than Half, 4=Less than Half,
5=A Small Portion, 6=Very Little

Figure 4. Digital Literacy Information Seeking Behavior at All Student

Conclusion

Data collection from 864 students resulted in respondent characteristics in the form of
a majority of male students (73%), the most students at level 3 (29.75%), the most
students in the study program in Road Transportation Systems Engineering (45.84%),
and the most sources of information using information search tools (32.51%). Analysis of
digital literacy information search behavior using the Ellis model with 8 indicators. This
behavior at the student level with the final result of the interpretation of mostly. The
road transportation systems engineering study program has a better interpretation of
most indicators compared to other study programs and the final results. The overall final
results of the digital literacy information search behavior by Politeknik Keselamatan
Transportasi Jalan Students with the interpretation of more than half, and there is no
interpretation of a small portion and very little. The results of the analysis show various
patterns that reflect the strengths and weaknesses of digital literacy information search
behavior by students. Strategies need to be implemented so that digital literacy
information search behavior by students can improve overall, support academic and
professional success in the future.
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