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	 Abstract
	 This study aims 1) to study the need for developing mobile technology to support inquiry-based collaborative learning 
through gamification that enhances digital information literacy and learning engagement of undergraduate students, and  
2) to examine the abilities of students in using devices and mobile technology for inquiry-based collaborative learning.  
The sample consisted of 426 undergraduates selected using multi-stage sampling. Data were gathered using a questionnaire 
with a reliability of 0.98. The questionnaire comprised questions on respondents’ demographics, learning needs, and students'  
proficiency in using devices and mobile technology for collaborative learning. Descriptive statistics and the priority need index 
(PNI-modified) were employed in the analysis. The findings indicated five key needs for boosting students’ digital information  
literacy and learning engagement: 1) mobile technology supporting collaboration, such as brainstorming with peers  
(PNI

modified
 = 0.15), 2) inquiry-based learning through problem- or assignment-based approaches (PNI

modified
 = 0.19), 3) gamification 

using leaderboards to heighten challenge (PNI
modified

 = 0.14), 4) digital information literacy, involving systematic management 
and storage of digital resources (PNI

modified
 = 0.15), and 5) learning engagement through regular supplementary materials from 

instructors (PNI
modified

 = 0.19). Regarding students’ abilities in using devices and mobile technologies, the findings showed that 
most learners used technological tools to search for information (M = 4.41, SD = 0.80) and relied on Google Chat, Line, and 
Facebook Messenger as primary platforms for communication and collaboration (M = 4.31, SD = 0.97). For content creation, 
students preferred applications such as Canva, Genially, and Powtoon (M = 4.16, SD = 0.90). At the same time, Google Slides, 
PowerPoint, and Prezi were the main tools used for presenting and publishing work (M = 4.11, SD = 0.88).
	 Keywords: mobile technology, inquiry-based collaborative learning, gamification, digital information literacy, learning 
engagement

	 Introduction
	 Digital technology has played a significant role 
in communication culture development, knowledge 
development, business competitiveness, work, and 
lifestyle, transforming the world into a digital society 
where communication and access to information are 
easier and quicker than ever. Education technology, 
seen initially as a tool to enhance learning and its 
outcomes, is now considered a tool to develop  
essential skills for learners as they face more complex 
issues in the digital world, such as critical thinking skills 
(Ratchakitchanubeksa, 2019). To use digital technology 
effectively, such as mobile technology-supported  
collaborative learning in learning enhancement able to 
implement smartphones or tablets to allow flexibility 
in learning activities; by using such digital equipment, 
students can interact with their peers who are not in 
the class and enable accessibility to learning-support  
tool students can access new online resources. Students  
also benefit from sharing their work and knowledge 
with their classmates (Koh & Kan, 2021). However, 
online resources are of various qualities, and some 
inaccurate information is stored among general data; 
therefore, there is a possibility that false information 

is found. In the digital era, online information can be 
accessed through different channels. To be able to 
choose high-quality digital data has become a required 
qualification of learners these days (Weber et al., 2018; 
Khan, 2020). Digital information literacy and learning 
engagement are now the skills that must concurrently 
be developed in living in this digital society's social 
and working world.
	 In the higher education setting, digital information 
literacy is an essential skill that should be emphasized, 
as it is the skill that leads students to understand the 
steps and processes needed in gathering data. It will 
allow them to evaluate the efficiency and credibility  
of the data while equipping them with skills in  
acquiring, analyzing, evaluating, and selecting data 
with the highest potential (Khan, 2020). Learning  
engagement encourages students to be willing to  
work for their education. It shows enthusiasm, effort, 
and tolerance to challenges faced where students can 
control themselves, be open-minded to put in effort  
in learning, and tolerate difficulty occurring during 
the learning process (Jin & Wang, 2019). Inquiry-based 
collaborative learning is a teaching method that 
emphasizes higher-order cognitive and scientific  
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process skills that align with the enhancement of digital  
information technology and learning engagement 
(Chen et al., 2022; Gouripeddi & Kannan, 2019). The  
collaborative learning process motivates students by 
adding activities that stimulate higher-order thinking 
skills, such as discussions, criticisms, comments, listening,  
respecting others’ opinions, tolerance, and decision- 
making. This will help students build the learning pro-
cess and create knowledge independently (Gouripeddi  
& Kannan, 2019; Korkman & Metin, 2021; Teig et al., 
2018). Additionally, gamification is one of the most 
effective tools for designing mobile learning and 
collaborative learning platforms to create engaged 
learning environments for students, motivating them 
to learn and participate with others (Sanchez et al., 
2020). Several studies have shown that gamification 
significantly influences learning engagement and  
learning collaboration (Huang & Hew, 2018; Singh et al.,  
2021; Tan & Hew, 2016).
	 As mentioned above, mobile technology that 
supports collaborative learning can develop digital  
information literacy and engagement through  
gamification. Hence, this study will examine the 
need to organize learning activities to enhance digital  
information literacy and learning engagement as the 
initial information to design and develop mobile 
technology that supports collaborative learning can 
develop digital information literacy and engagement 
through gamification from this study's findings.

	 Objectives
	 1.	To study the need for developing mobile  
technology to support inquiry-based collaborative 
learning through gamification that enhances digital 
information literacy and learning engagement of  
undergraduate students
	 2.	To study the abilities in using devices and 
mobile technology for inquiry-based collaborative 
learning of undergraduate students

	 Literature Review
	 Mobile Technology-Supported Collaborative 
Learning: MTSCL
	 Using a smartphone or a tablet in interactive 
learning activities that require interactions between 
an instructor and other learners can be done without 
limitation of time and place, which allows students 
to work collaboratively through mobile technology. 
The components of mobile technology-supported 
collaborative learning are as follows: 1) information 
technology tools, 2) collaboration and communication  
tools, 3) creation tools, and 4) evaluation tools (Jaldemark  

et al., 2018; Boticki et al., 2020). According to Hinostroza  
et al. (2024), mobile technology fulfills multiple roles 
in inquiry-based collaborative learning: 1) guiding the 
overall inquiry process, 2) illustrating the phenomena 
under investigation, 3) serving as a channel for accessing  
learning materials, 4) facilitating data collection,  
5) supporting the organization of ideas and informa-
tion, 6) enabling idea-sharing and communication, and 
7) providing a means to receive feedback.
	 Inquiry-Based Collaborative Learning: IBCL
	 Designing inquiry-based collaborative learning 
via mobile technology includes stimulating learners 
to be curious and creating tasks to present to their 
group members. At the same time, the instructor keeps  
encouraging students in the group to find answers from 
one another so that they can exchange information 
and ideas, which will eventually lead to group work and 
a presentation to the whole class. There are 4 steps  
in inquiry-based collaborative learning: 1) planning,  
2) individual inquiry, 3) collaborative inquiry, and 4) group  
results (Pedaste et al., 2015; Lämsä et al., 2019). Several  
studies show that In an inquiry-based collaborative  
learning environment facilitated through mobile  
technology and featuring a collaborative instructional 
display that allows students to interact with learning 
activities, and then findings revealed that inquiry-based  
collaborative learning positively influences the  
development of various dimensions of students’ 
information literacy (Chu et al., 2011; Ke, 2010; Zhu 
et al., 2019).
	 Gamification
	 Designing game elements on mobile learning  
platforms by adopting their mechanics into the learning  
environment engages students while learning.  
Gamification influences student motivation, making 
students feel challenged, and creates an engaged 
learning environment where students play a part 
(Kapp, 2012; Rivera & Garden, 2021). To adopt game 
mechanics and game dynamics, the components  
consist of 1) goal, 2) rule, 3) time, 4) reward, 5) feedback,  
6) level, 7) leaderboard, and 8) score (Tan & Hew, 2016; 
Rivera & Garden, 2021). Numerous studies show that 
gamification elements have play role on significant 
impact on learning engagement, learning outcomes, 
learning motivation, and also collaboration between 
peers (Balalle, 2024; Behl et al., 2022; Bucchiarone, 
2022; Jia et al., 2024).
	 Digital Information Literacy: DIT
	 Several overviews of the concept of DIT are the 
ability of learners to search for, retrieve, and evaluate 
data from online sources, which consists of information 
literacy and digital literacy and focuses on the ability 
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to identify and access desired digital information using  
appropriate methods. The steps to efficiently determine,  
analyze, access, and select digital information are  
1) define, 2) access, 3) evaluate, 4) manage, and  
5) integrate (Encheva et al., 2020; Chen et al., 2022). 
Furthermore, studies show that Inquiry-based,  
integrated information literacy instruction enhances 
both fact memorization and conceptual understanding 
of digital content and information by leading student 
reflection, student autonomy, and learning-to-learn 
skills; inquiry-based learning meaningfully integrates 
information literacy content for deeper engagement 
(Chen et al., 2014; Frati, 2020; Gasque, 2016).
	 Learning engagement
	 Learning Engagement is crucial for effective 
learning in both online and traditional educational 
settings. Research indicates that engaging activities 
connect course content to real-world issues, integrate  
previous learning, and encourage higher-order thinking 
(Buelow et al., 2018). Learning Engagement reflects  
willingness, dedication, open-mindedness, and  
challenge acceptance in learning, shown through 
their enthusiasm, perseverance, and readiness to face  

challenges. Learning engagement, which includes 
engagement with classmates and with learning  
activities conducted by instructors, can be divided 
into 3 aspects: 1) behavioral aspect, 2) emotional 
aspect, and 3) cognitive aspect (Buelow et al., 2018; 
Lan & Hew, 2020). Digital learning technologies can be  
leveraged to measure and improve student engage-
ment, offering promising paths for enhancing the learning  
experience (Organisation for Economic Co-operation 
and Development [OECD], 2021)

	 Research Methodology
	 The study employed the survey research method  
as the primary approach for data collection. The 
researcher proceeded with the following research 
methods: 1) to study and analyze the sample  
demographic, 2) to explore needs in learning using 
mobile technology-supported collaborative learning 
and gamification, and 3) to study abilities to use tools 
and mobile technology to support collaborative  
learning. The data collection process involved the use 
of online questionnaires.

	 Research Framework
Figure 1
Research Framework

The Needs Assessment for the Development of Mobile Technology Supported Inquiry-Based Collaborative Learning...
Chanatat Boonchuvong, Prakob Koraneekij, and Jintavee Khlaisang  

Demographic of the Respondents 

Demographic Information include:  

1) Gender 2) Field of study 3) Year of 
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learning 3) Gamification 4) Digital 

Information Literacy and 5) Learning 

Engagement

Undergraduate students’s abilities to 
use tools and mobile technology to 

support collaborative learning

Undergraduate students’s abilities to 

use tools and mobile technology to 

support collaborative learning  

include: 1) Digital Information tools  

2) Communication and Collaborative 

working tools 3) Creation Tools and  

4) Presentation and publication tools



Journal of Information and Learning
Volume 35, Issue 3, September-December, 2024

136 

JIL
	 Population and Sample
	 The population of the study of needs for learning 
organizations to enhance digital information technology  
and learning engagement is undergraduate students.  
Overall, undergraduate students in 2024 were 1,862,475 
students. Then, the researcher used Yamane’s  
readymade table at the certainty level of 0.5, which  
resulted in 400 people (Yamane, 1970). The researchers  
increased the number by 10% to 440 to compensate 
for the survey's responses. 
	 The sample group is conducted through a multi-
stage sampling as follows: 1) randomly select higher  
education institutions for the three groups of univer- 
sities: state higher education institutions, state-controlled  
universities, and private higher education institutions; 
2) select faculties in each university selected from 
step 1 using stratified random sampling according to 
the three academic fields: 1) science and technology, 
2) science and health, and 3) humanities and social 
sciences. And 3) randomly select undergraduate  
students in faculties from higher education institutions 
selected from steps 1 and 2 using simple random 
sampling. 
	 Research Instruments Development
	 The researcher developed the items in the ques-
tionnaire to consolidate the literature and be more  
reliable for undergraduate students to understand. Then, 
the items were compared for theoretical deficiency  
and redundancy within each construct. The questionnaire  
consists of 3 parts: 1) personal details of the respondents  
(8 checklist items), 2) needs in learning using mobile 
technology-supported collaborative learning and 
gamification to enhance digital information literacy 
and learning engagement of undergraduate satudents 
(58 items with five rating scale), and 3) abilities to use 
tools and mobile technology to support collaborative 
learning (16 items with five rating scale).
	 Three experts evaluated the questionnaire to 
assess the questionnaire used in this study for the 
Index of item-objective congruence (IOC). The result 
shows that the overall IOC score of the questionnaire 
was between 0.66-1.00 After that, the survey was 
tried out on 30 undergraduate students to verify its 
reliability. The study results were calculated using 
Cronbach’s alpha coefficient, and they were proved to 
have a reliability score of 0.98 and passed the ethical 
guidelines for research involving human subjects from 
Chulalongkorn University (COA No. 061/66).
	 Data Collection
	 The researchers sent out a memorandum  
requesting documents to collect data from the  
sample group of university students under the Ministry 

of Higher Education, Science, Research and Innovation 
from april 2023 to may 2023. The researcher contacted 
the subject teachers to request permission to collect 
data from the research questionnaires by sending the 
research questionnaires to the subject teachers for 
consideration Then, they contacted them about the 
date/time for data collection in order. After that, the 
survey's 426 responses were checked to collect data 
and perform an analysis.
	 Data Analysis
	 The analysis of the assessment of undergraduate  
students' needs  in learning was done using the modified  
priority needs index (PNI

Modified
), which used Witkin, 1984  

5 scales criteria for interpreting the average of PNI
Modified

 
values as follows:
	 	 4.51–5.00 means the actual needs, which is the 
highest level.
	 	 3.51–4.50 means the actual needs, which is high.
	 	 2.51–3.50 means the actual needs, which is 
moderate.
	 	 1.51–2.50 means the actual needs, which is low.
	 	 1.00–1.50 means the actual needs, which is the 
lowest level.
	 Then, the deceptive analysis uses the median 
and standard deviation of the respondents’ personal  
details and their ability to use tools and mobile 
technology.

	 Results
	 In correspondence with the objectives of the study, 
the findings are divided into three parts, which are:  
1) the sample demographic of the respondents, 2) the 
needs in learning using mobile technology-supported  
collaborative learning and gamification to enhance 
digital information literacy and learning engagement 
of undergraduate students, and 3) abilities to use 
tools and mobile technology to support collaborative 
learning.
	 Part 1 Sample Demographic of the Respondents
	 The result shows that 237 males (55.63%) and 
189 females (44.37%) were among the respondents. 
Most respondents were students in humanities and 
social sciences, at 151 students (35.45%), followed 
by health science students, at 144 students (33.80%). 
The largest group of respondents were second-year 
students, at 191 students (44.84%).
	 Smartphones were the most popular learning  
device for 348 students (81.69%). Moreover, 321 students  
(75.76%) used tablets, followed by laptops with 280 
students (65.73%). As for the time spent learning using 
mobile technology, the study shows that most learners,  
226 students (53.05%), spent more than 6 hours per 
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week studying, while around 126 students (29.58%) 
spent around 4-6 hours weekly, as shown in Table 1.

Table 1
An Analysis of Demographic Information

Data Categories Number Percentage

Gender Female 189 44.37

Male 237 55.63

Field of study Science Technology 131 30.75

Science–Health Science 144 33.80

Humanities and Social Sciences 151 35.45

Year of Study Year 1 123 28.87

Year 2 191 44.84

Year 3 79 18.54

Year 4 33 7.75

GPAX 0.00–1.00 17 3.99

1.01–2.00 14 3.29

2.01–3.00 148 34.74

3.01–4.00 247 57.98

Which mobile technology device(s) do you use in 
learning?

Smartphone 348 81.69

Tablet 327 76.76

Laptop 280 65.73

Which operating system(s) do you use in learning? iOS 351 82.39

Android 156 36.62

macOS 82 19.25

Microsoft Windows 252 59.15

ChromeOS 39 9.15

How long do you use mobile technology  
in learning?

0–2 hour(s) per week 34 7.98

2–4 hours per week 40 9.39

4–6 hours per week 126 29.58

more than 6 hours per week 226 53.05

(n = 426)

	 Part 2 Needs learning using mobile technology- 
supported collaborative learning and gamification 
to enhance digital information literacy and learning 
engagement of undergraduate students
	 Regarding the need to learn using mobile  
technology-supported collaborative learning and  
gamification to enhance digital information literacy and 

learning engagement of undergraduate students, the 
result of the need for mobile technology-supported 
collaborative learning shows that the students needed  
it to allow them to brainstorm and develop their ideas 
with others the most (PNI

Modified
 = 0.15). As for the need 

for inquiry-based learning, it was found that once the 
work or problem was assigned, the students were most  
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likely to assume solving it before they started working 
on it (PNI

Modified
 = 0.19). The result of using gamification 

reveals that showing a leaderboard in the class, which 
makes students feel challenged and motivates them 
to upgrade their level, was the most needed priority 
(PNI

Modified
 = 0.14). In terms of digital information literacy 

needs, it is found that the ability to systematically 
store and manage digital information that students 
have found for them to use later was needed the most  

(PNI
Modified

 = 0.15). When considering learning engage-
ment, regularly studying the supplementary contents 
provided by their instructors was the highest-scored 
item (PNI

Modified
 = 0.19). Table 2 shows the study's results  

on the needs in learning using mobile technology- 
supported collaborative learning and gamification to 
enhance undergraduate students' digital information 
literacy and learning engagement, with the three 
most-needed items for each category.

Table 2
Needs in Learning Using Mobile Technology-Supported Collaborative Learning and Gamification

Topics Degree of  
success (D)

Degree Important 
(I)

Degree PNI
Modified 

Priorities

Mobile technology-supported collaborative learning

	 You can use mobile technology to manage  
	 and follow up on teamwork, improving  
	 the working process and ensuring it goes 
	 as planned.

3.65 High 4.27 High 0.14 2

	 You can use mobile technology to  
	 brainstorm ideas with your teammates.

3.68 High 4.31 High 0.15 1

	 You can use mobile technology to  
	 present your work on the website.

3.78 High 4.34 High 0.13 3

Inquiry-based learning

	 You study and review the learning materials  
	 before you begin working on an assignment.

3.55 High 4.26 High 0.17 2

	 Once you receive problems or  
	 assignments, you will set assumptions  
	 of the solution before starting to work.

3.43 Medium 4.26 High 0.19 1

	 You outline the work assigned to check  
	 your overall idea before creating an  
	 original work.

3.60 High 4.28 High 0.16 3

Gamification

	 Setting goals and rules in working enables  
	 you to work on an assignment more  
	 efficiently.

3.78 High 4.35 High 0.13 2

	 Setting time for each assignment helps  
	 you better manage and organize your  
	 learning.

3.82 High 4.32 High 0.11 3

	 Leaderboards in your class make you feel  
	 challenged and would like to upgrade  
	 your level.

3.41 Medium 3.98 High 0.14 1
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Topics Degree of  
success (D)

Degree Important 
(I)

Degree PNI
Modified 

Priorities

Digital Information Literacy

	 You can systematically manage and store  
	 the digital information you have found so  
	 you can use it later.

3.67 High 4.30 High 0.15 1

	 You can interpret and present new  
	 knowledge acquired from the digital data  
	 you have sought.

3.69 High 4.30 High 0.14 2

	 You have a system for searching for  
	 digital data.

3.77 High 4.35 High 0.13 3

Learning Engagement

	 You regularly study the supplementary  
	 contents provided by your instructors.

3.34 Medium 4.14 High 0.19 1

	 You attempt to seek information from  
	 other sources apart from the ones  
	 prepared by your instructors.

3.41 Medium 4.15 High 0.18 2

	 When your instructors assign you  
	 workpieces, you feel interested and  
	 want to do the assignments.

3.46 Medium 4.17 High 0.17 3

Table 2
(continued)

	 Part 3 Abilities to use tools and mobile tech-
nology to support collaborative learning
	 The results show that students could use digital 
information technology tools to look up data using  
Google Chrome and Safari the most (M = 4.41, SD = 0.80).  
The ability to edit information using Google documents 
and Word (M = 4.08, SD = 0.92) and manage and store 
data using various sites and applications (M = 4.02,  
SD = 0.86). Regarding the ability to use communication 
and collaborative tools, it was found that students can  
use tools for communication the most (M = 4.31,  
SD = 0.97). The ability to use tools for online meetings  
(M = 4.16, SD = 0.80) and managing and tracking team- 
work (M = 3.13, SD = 1.26) respectively. The most used 

creation tools were Canva, Genially, and PowToon,  
the creative tools (M = 4.16, SD = 0.90). The second 
and third most used tools were data collection 
tools, including Google Forms, Survey Monkey, and 
MS Forms (M = 3.77, SD = 0.99), and data processing 
and analyzing tools such as Google Sheets and Excel 
(M = 3.72, SD = 1.04) respectively. Additionally, the 
results revealed that students had the highest value 
in using presentation and publication tools (M = 4.11, 
SD = 0.88). The ability to use tools to publish a video 
was second (M = 3.86, SD = 1.11), and using tools 
to publicize content, such as SlideShare, was third  
(M = 3.46, SD = 1.17). The details are shown in Table 3.

Table 3
Abilities to use Tools and Mobile Technology to Support Collaborative Learning

Data Categories M SD

Digital Information 
tools

Tools used for finding data such as Google Chrome, Safari 4.41 0.80

Tools used for taking notes such as Google Keep, Notes, Good Note, Notability 3.96 1.09
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Data Categories M SD

Tools used for recording, such as Google Documents, Word 4.08 0.92

Tools used for managing and storing data, such as Google Drive, Dropbox, 
and OneDrive

4.02 0.86

Communication  
and Collaborative  
working tools

Tools used for online meetings such as Google Meet, Microsoft Teams, Zoom 4.16 0.80

Tools used for planning such as Google Draw, Miro, Mural 3.12 1.21

Tools used for managing and tracking teamwork such as Google Tasks, 
Trello, slack

3.13 1.26

Tools used for sending messages such as Google Chat, Line, Facebook Messenger 4.31 0.97

Creation Tools Tools used for storing data, such as Google Forms, Survey Monkey, and  
MS Forms

3.77 0.99

Tools used for processing and analyzing data such as Google Sheets, Excel 3.72 1.04

Tools used for brainstorming and developing ideas such as Padlet, Limniot 3.41 1.06

Tools used for creating works such as Canva, Genially, PowToon 4.16 0.90

Presentation and 
publication tools

Tools used for slide presentations such as Google Slides, PowerPoint, Prezi 4.11 0.88

Tools used for presenting on websites such as Google Sites, WordPress 3.45 1.19

Tools used for publishing content such as SlideShare 3.46 1.17

Tools used for publicizing videos such as YouTube, Vimeo 3.86 1.11

Table 3
(continued)

	 Discussion
	 The study of the respondents’ overseas under- 
graduate students' learning needs toward using mobile  
technology-supported collaborative learning and  
gamification to enhance digital information literacy and 
learning engagement and the ability to use tools and 
mobile technology to support collaborative learning. 
First, it found that smartphones were the most popular  
device among undergraduate students, and the students  
spent more than 6 hours learning through mobile 
technology.
	 Regarding their abilities to use tools and mobile 
technology to support collaborative learning, the 
tools the students possessed the highest ability to 
use were the tools for finding data, such as Google 
Chrome and Safari. The type of tool for creating and 
developing work pieces that the students most used 
was a tool for creating works, including Canva, Genially, 
and PowToon. Slide presentation tools such as Google 
Slides, PowerPoint, and Prezi were the most used for 
presentation and publication tools.
	 This finding correspondence with the results of 
the study of the learners’ need assessments in using 

mobile technology-supported learning, which focused 
on brainstorming, idea development, and collaborative  
working, including students’ presentations, which was in  
correlation with Fu and Hwang's study that synthesized 
the literature relating to mobile technology-supported 
learning. His study stated that the important thing 
in creating learners’ experiences was to focus on 
collaborative learning and working and the ability to 
form knowledge independently (Fu & Hwang, 2018). 
Additionally, using mobile technology was found to 
satisfy the needs of inquiry-based learning, which 
emphasizes works or problems assigned as students 
would form assumptions before they start working.  
This is consistent with Wang’s study, which talked about  
the applications of mobile technology in an environ-
ment to enhance students’ learning through advising on 
doing activities, accessibility to contents, collaborative  
data finding, interactions among learners, and giving 
feedback to learners using mobile technology (Wang 
et al., 2021). In the gamification part, the finding 
shows that leaderboards were the most desired game  
elements, reflecting the insight students need to design  
competitive and clear goals in the learning environment.  
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This shows that competition, as a key element of gamifi- 
cation, has been shown to motivate students and  
improve performance in learning contexts (Jagušt et al.,  
2018; Liu et al., 2022; Sepehr & Head, 2013). Overall, 
gamified-enabled learning activities can significantly 
improve student performance and motivation, par-
ticularly those incorporating competition, adaptivity, 
and narratives (Jagušt et al., 2018; Liu et al., 2022).  
In addition, mobile technology also helps develop  
students’ learning engagement by motivating them and 
giving them meaningful and authentic learning. Also, 
providing various sources of data and communications 
(Chauhan, 2021; Xu et al., 2023) can develop digital  
information literacy (Pinto et al., 2020). Inquiry-based 
collaborative learning can also enhance students’ 
digital information literacy by searching for data and 
analyzing and evaluating the data before learning 
through mobile technology (Chen et al., 2022). Using 
gamification in learning can develop learning engage-
ment and digital information literacy of learners at 
the university level. (Encheva et al., 2020; Rivera & 
Garden, 2021).

	 Conclusions
	 From the study of the essential needs relating 
to conducting learning experiences to enhance digital 
information literacy and learning engagement of un-
dergraduate students, it was found that using mobile 
technology, which supports inquiry-based learning in 
conjunction with gamification, can satisfy the needs of  
learners. As for the guidelines to design learning 
environments, teachers should focus on developing 
activities that support collaborative learning and 
working through mobile technology or inquiry-based 
learning, which allows students to build and integrate 
their knowledge, creating flexibility in learning and 
teamwork while also motivating them to learn and 
develop their digital information literacy via data  
inquiry for works assigned by teachers. However,  
students' readiness and ability to use technology 
need to be considered, and the learning environment  
should be designed accordingly. Moreover, gamification  
techniques, whether a badge, level, or leaderboard, 
can create learning engagement and decrease learning 
dropout.
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