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INTRODUCTION

The study takes its roots from a remote theory of multiple intelligence (MI) proposed by Gardner,
and tries to relate it with latest concept of digital literacy (DL). Gardner was first proponent of Ml in
different domains like language, calculation, spatial identification, body movements (called bodily
kinesthetics), music, communication with each other (called interpersonal), self-care & actualization
(intrapersonal intelligence) (Qassenras & Qasserras, 2023). These various intelligences enable the
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individuals to process, understand, and express information in the diverse ways. As digital literacy
become more prevalent in higher education, it is vital to recognize how it interact with these diverse
types of intelligence to optimize learning outcome (Sitog, Ndinga, Plaisent, Prosper & Peteros, 2021).
El¢icek and Universitesi (2022); Hoadley and Favaro (2018) described digital literacy play vital
role in flourishing the students’ linguistic, logical, and spatial intelligence. Maria, Lumbanbatu and
Mayasari (2021a) explored impact of digital literacy on students' interpersonal and intrapersonal
intelligences, revealing that digital tools can foster communication and self-awareness. The digital
tools used in today age such as Google docs, or MS teams. enable learners to work in collaboration

(UNESCO,2025).

The use of digital platforms such as computer simulations also take students on the problem-solving
skills (Khalil, Taira]a, Qablan, Alarabi & Mausour, 90?3), linguistic skills (Agussurgani, Suclarmin,
Cahgono & Ellianawati, QOQCZ), logical mathematical skills (Chidagati, Distrik ¢5 Al)dunahman,
2021). The logical mathematical skills are obtained by organizing and analyzing data (Abdulteeef
& Khateeb, 2017). Digital literacy also contributes to development of students' spatial and bodily-~
kinesthetic intelligences (Mailman, 2012). Spatial intelligence involves skills to put mental images
into visualization. While, on other hand, bodily kinesthetic refers to the ability to skillfully handle
things manuallg & correct exhibition of l)odg movements (Brazleg, 9018@, QOIS])). Sitog etal. (9091]3)
found that incorporating digital literacy into curriculum significantly improved students linguistic
and logical-mathematical intelligences, highlighting the importance of integrating technology in
education. Incorporating digital tools such as 3D modeling software, virtual reality, and augmented
reality can help students enhance these intelligences. A study by Brazley (2018c¢), and Shaikh and
Shamim (2011) verified that using virtual reality in architecture education significantly improved
students'spatial intelligence. Similarly, incorporating digital tools in physical education classes can
help students develop bodily-kinesthetic intelligence by providing feedback on their movements
and techniques.

The digital literacy can also contribute to development of students' interpersonal and intrapersonal
intelligences. As regard to interpersonal intelligence, it refers to the communication with others in
best possible manner i.e, via speech, writing or body language. On the other hand, the interpersonal
intelligence refers to self~awareness and understandings. This includes regulation of one's emotions
& thoughts (Pilch, ?008; Zareen, Ali& ] unjua, 2016) Digital platforms like social meclia, discussion
forums, and online collaboration tools can facilitate better communication and collaboration amid
students, enhancing interpersonal intelligence (Elgigek & Universitesi, 2022b) & critical thinking
skills that have been focused by diverse recent studies being a twenty first century skill (Jamil et al,
2094; J amil, Bokhari, o8 Ahmad, 9024; J amil, Bokhari, o8 Rafiq, c.2094; Jamil &~ Muhammad, 9019,
Jamil et al, 2021a, 2021b). Selwyn (2011) found that using social media in education improved
students' interpersonal intelligence, while using the personal learning environments enhanced their
intrapersonal intelligence. To further investigate linking amid MI and digital literacy, this article
discusses examples of how these concepts impact students’ learning experiences at university level.
The study was made to explore the relationship between multiple intelligence and digital literacy
of university students.
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Research Questions

1. Whatislevel of multiple intelligence among the university students?
2. Whatis the level of digital literacy among the university students?
3. What is relationship amid multiple intelligence & digital literacy of university students?

LITERATURE REVIEW

The technological revolution brought the abrupt changes in the educational system. The researches
emphasized importance of digital literacy to integrate it into the curricula to foster ditferent types
of intelligences (Sitog et al, 90'21) Moyeover, digital tools such as personal learning environments
and reflective journals can help students develop their intrapersonal intelligence by encouraging
self-reflection and analysis of their learning experiences. Therefore, for the higher education, it has
become very necessary that they may enrich their students with essential digital literacy skills to
flourish their students academically as well as practically. It also presents data from recent studies
that demonstrate the effectiveness of integrating digital literacy into curriculum to cater to various
types of intelligences.

Multiple Intelligences

According to American psychological association dictionary of psychology, intelligence is defined
as the factor which the a]oilitg to derive information, learn from experience, adapt to environment,
understand, and correctly utilize thought and reason’ (American Psychological Association, 2024).
This concept of intelligence was further enhanced as its inclination into various fields. Thus, concept
of Multiple Intelligence (MI) was proposed by Howard Garnder in 1980. In this theory, concept of
intelligence was multi-furcated into linguistic, logical/ mathematical, spatial, musical, kinesthetic,
inter and intrapersonal (Qassen/as & Qasserras, 2023). Understanding diversity of intelligences
among university students can inform the teaching methods, curriculum design and student support
services. Thus, by recognizing and nurturing these intelligences, educators create inclusive learning
environments where all students have opportunity to thrive. Some researches relate MI & creativity
ie, persons with high IQ are creative and vice versa (Silvia, (2015) He asserted that nurturing the
interpersonal and intrapersonal intelligence expand creative abilities among students which may

lead to innovations.

On other hand, some researchers consider best utilization of the concept of Ml in special education
and for gifted students. Hence research made by Wangu (2014) asserted that MI based instruction
brought very fruitful results in the reading comprehension of the students with learning disabilities.,
Meclellan and Conti (2008) studied MI concept for gifted students and advised that understanding
students’ area of success (MI application) could be very active for educators to design more efficient
curricula designs. This approach also led to the personalized learning based on students’ unique Ml
profiles (Kahl et al, 2009). Perhaps many of these areas of intelligence like logical/ mathematical,
interpersonal and intrapersonal intelligence, meet concept of digital literacy. Thus, it is considered
that digital literacy fosters MI. The study thus, was made to check this relationship. The researches
indicated that digital tools and techniques and social media platforms connect students globally,
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and broaden their exposure, thus, it enhances their learning experiences (Hoadleg & Favaro, 9018;

Sitog, etal, QOQI)

Digital Literacy in Higher Education

The digital literacy has become very necessary for higher education students to play their efficient
in digitalized and globalized society. Ceylan (2020) found that incorporation of DL into curricula
brought positive learning outcomes in language skills, PBL, creativity and visualization capability.
The individuals with strong interpersonal intelligence are skilled at understanding and interacting
with others. Studies explored that how DL could promote cooperation & interaction among students
using social media. Irrespective to the negative effects of social media usage, increased interaction,
cooperation and teamwork was observed which ultimately improved learning outcomes (Ghagas
& Malik, 9013; He, Yan, Wang, Liao ¢ Huy, 90(23; Oman et al, 2013) The students strong in the
intrapersonal intelligence have a deep understanding of themselves, their emotions & motivations.
Thus, new research has investigated how digital literacy can promote cooperation and interaction
among students.

Researchers investigated how university students use social media platforms to improve teamwork
and learning outcomes through enhanced collaboration and communication (Fenesg & Lee, 2019;
Li, Qiu & Sun, 2020; Sawger, ?Oll). However, drawbacks of using cligital plat{orms are unavoidable.
Chang, Kim & Yoo (QOQO), and Brazleg (201861) enlisted such challenges which were being faced
by the learners and educators themselves. These issues included digital divide, lack of digital skills,
and inadequate infrastructures. Still, they agreed that overcoming these questions could guarantee
best outcomes in higher education. The students with strong bodily~kinesthetic intelligence have
excellent control over their bodies and are skilled in physical activities. Surge of pandemic and the
people inclination to use blended learning also forced world toward digitalization (Diaz et al,, 2020;
Idris et al, 2021; Lim et al.,, QOQQ; OECD, QOQO) Thus, demand of surge of cligital skills for students &

educators was multiplied.

Multiple Intelligences & Digital Literacy

The MI and DL relationship, as mentioned above, is become the point of collaborative concern and
attention among researcher of recent years, particularly in context of higher education. Literature
indicates that DL has significant impact on MI. Using the digital tools and technologies can polish
students’ abilities to efficiently navigate them for their academic success and for preparing them for
the future lives( Abdulteeef &~ Khateeb, 9017; Helgevolcl 5" Moen, 2015). The studies also explored
that the successive use of DL resulted in the enhancement of linguistic, mathematical and spatial
intelligence areas (Hakan, Mehtap & Suleyman, 2017). Also, researches made by Jansen (2020),
indicated significant relationship between DL and logical/ mathematical intelligence among the
university students.

RESEARCH METHODOLOGY
The study employed a descriptive correlation survey with a quantitative approach to attain desired
objectives. The researcher conducted a thorough review of relevant literature from books, articles,

and online sources.
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Population of Study

The study included five universities, comprising three public & two private institutions. Participants
were assured about confidentiality of their responses. Research instruments included demographic
details such as 8encler, age, institution name, field of stuclg, academic level, year of studg, current
study mode (virtual or online), and students’ living arrangements as well as research variables that
are under study.

Sampling Technique

The data collection utilized purposive sampling, with participants divided into two groups: public
university students and private university students. In this linking, random sampling was employed
to gather the data from student hailing from the five universities, three of which were public and

two were private.

Research Instrument
1. The demographic section comprising questions about students’ age, gender, program of study,
and educational institutions.
2. The tool to measure the digital literacy was adopted from Al-Khateeb (2017) “cligital literacy
competence survey "
3. The multiple intelligence was measured by MI guestionnaire by Shahzada, Khan, Noor and

Rahman (9014)
Validity & Reliability

The instrument was content validated by 20 experts. The item retention criteria were acceptance
by 80% of experts. The face and construct validity of the research tool was also checked by pilot
testing on J0 students initially. It was observed that complete research instrument took 19 minutes
to be filled out. Thus, the wording of the instrument was also comprehendible for the students. The
reliability of the research tool was assessed using Cronbach’s alpha. It was found .72 and considered
as satisfactory.

Ethical Considerations
All major research ethics were considered during data collection i.e, written brief note for informed
consent was attached with questionnaire. The confidentiality of respondentg identities was strictly
maintained so as to maintain their privacy regarding their values and views about their responses
regarding diverse issues.

DATA ANALYSIS

The data analysis as obtained through different statistical procedures are presented in this section.
The data analysis involved utilizing the mean and standard deviations (SD) technique to gauge the
level of multiple intelligence and digital literacy / competency among university students. Pearson
correlation, regression analysis,and ANOVA were employed to explore the relationships between
variables. Thus, statistical computations were performed using SPSS software as well as smart PLS
(partial least squayes).
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Table1 Demographic Information of Data

Variable Frequency Percent
Gender Male 50 835
Female 250 167
Sector Public 208 695
Private o2 307
Age Adolescence 4 15
Young adulthood 206 0817
Level of study Yearl 27 90
Year 2 82 213
Year 112 311
Year4 76 233
Yeard o) 10

This study examines a sample of 300 male and female students (N=300), with 50 (83.3%) being male
and 230 (16.7%) females. Among, 208 (69.5%) attend public universities, while 92 (30.7%) attend
private universities. Most stuclents, 206 (98.7%), are in adolescence, with onlg 4 (13%) in the young
adolescence. In this linking, regarding their academic year, 27 (9.0%) are in the year 1,82(27.3%) in
year 2,112(377%) in year 3,76 (22.5%) in year 4, and 3 (10%) in year D as evident from the results of

current study.

Table 2 The Level of Multiple Intelligence among University Students

Intelligence Type A B C

Boclilg~Kinesthetic 590 (19.6%) 157 (45.7%) 104 (54.7%)
Existential 16 (54%) 160(53.3%) 124 (41.5%)
Interpersonal 25(83%) 158 (52.7%) 117 (39.0%)
Intrapersonal 12 (40%) 158 (5?7%) 150 (433%)
Logical~Mathematical 3?(10.7%) 206 (68.7%) 6?(?0.7%)
Musical 13(4.5%) 124 (414%) 163 (53.5%)
Naturalistic 15(5.0%) 120 (40.0%) 165 (55.0%)
Verbal 12(4.0%) 119 (59.7%) 169 (56.3%)
Visual 17 (5.7%) 101(33.7%) 182(60.7%)

Table 2 displays the characteristics of Multiple Intelligences (MI) of participants, where "A" denotes
low strength, "B’ denotes medium strength, ‘C" denotes high strength. Most respondents show low
forte in bodily-kinesthetic intelligence, medium strength in logical-mathematical & high strength
in visual intelligence.

Table 3 The level of digital literacy among university students

Indicators Mean Verbal Description
Information processing 6.0455 Digital expert
Communication 10335 Digital expert
Content creation 78835 Digital expert
Sa{etg 8.0500 Digital expert
Problem-solving 78900 Digital expert
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Table 3 indicates the students proficiency in digital skills. As per Al-Khateeb (2017), scale ranges
from 100 to 7.00, with the corresponding levels: the digitally illiterate,/’ incompetent (100-186), very
illiterate/incompetent (187-272), mildly illiterate/incompetent (273-358), literate,/competent
(3.59~4.44), moderately literate/ competent (4.45~5.50), very literate,/ competent (5.31-616) & digital
expert (617-7.00).

Table 4 Relationship between Multiple [ntelligence & Digital Literacy / Competency

MI Existential Interpersonal Intrapersonal Logical
Bodily-kinesthetic 569 (000) 005(102) 056 (536) ~106 (066)
Existential 075(195) 088 (129) ~-075(193)
Interpersonal 118 (041) ~041(481)
Intrapersonal 166 (004)
Logical
Naturalist
Verbal
Visual
N=300

Table 4A Relationship between Multiple [ntelligence & Digital Literacy / Competency
MI Musical Naturalist Verbal Visual
Bodily-kinesthetic 288 (000) 271(000) A419(.000) A57(000)
Existential 308 (000) 320(.000) ~395(.000) 510(.000)
Interpersonal 47(01) 279(000) ~430(000) ~190(.001)
Intrapersonal ~-267(.000) 207 (000) 186 (.001) 251(.000)
Logical 008 (313) 135(020) 354 (000) ~201(.000)
Naturalist ~116 (045) 008 (896) 082(165)
Verbal 372(000) 057 (323)
Visual 454 (000)
N=300

Table 4 and 4A displays Pearson product moment correlation coefficients representing relationship
among different types of multiple intelligences. The results indicate a mix of positive and negative
correlations, with 24 out of 56 associations being statistically significant. Positive and significant
correlations were observed amid bodily-kinesthetic and existential (i.e, =369, p=001), bodily-
kinesthetic, musical 288, (pZO.Ol), l)oclilg~kinestl1etic and naturalist (i.e., 1':271, pZO.Ol), ]ooclilg~
kinesthetic, visual (1':.475, pZO.Ol), existential "musical (12.308, p=0.01), existential and naturalist
(r=392, p=0.01), existential, visual (r=510, p=0.01), interpersonal and intrapersonal (xr=118, p =0.01),
intrapersonal, musical (1'=267, P :0.0l), interpersonal and naturalist (r=.979, P :0.01), interpersonal
and verbal (r=430, P =0.01), intrapersonal and logical (=166, P =001), intrapersonal and naturalist
(r=207, p=0.01), intrapersonal and verbal (r=1806, p =0.01), intrapersonal and visual (r=251, p =0.01),
logical, naturalist (r =135, p =0.01), logical and verbal (r=.354,p=001), naturalist and verbal (r =.372,
pZO.Ol), verbal & visual (r=454, P =0.01), support hypothesis. Equally, negative, correlation amid
existential & verbal (r =-.399,p < 0.01), bodily~kinesthetic, verbal (r = -419,p =0.01), interpersonal &
visual (r= ~190, p =0.01), logical, visual (r = ~201, p =0.01), musical and naturalist (r=-116,p =0.01) and
do not support hypothesis.
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Table 5 Correlation between the Different Components of Digital Literacy / Competency

DL Communication  Content creation  Safety Problem-solving
Information processing 095 (.101) %) V4 (OOO) 071 (919) 2500 (000)
Communication 056 (534) 048 (410) ~018 (757)
Content creation A35 (000) J48 (OOO)
Safety 186/(001)

The table 5 employed Pearson r Correlation Coefficient to investigate potential connections among
all aspects of digital literacy / competency using a two-tailed test with a significance level of 0.01.
All coefficient values indicated positive and significant correlations between the paired literacies.
Specifically, there were the positive and significant correlations observed between the information
processing and content creation (r =211, P :001), information processing and pyol:)lem~solvi118 (r =
200, p =0.01), content creation and safety (r= 435, P =0.01), content creation and problem-~solving
(r =348, P =0.0l), and sa{etg and prol)lem—solving (1/ = 186, P ZOOI) Consequentlg, the hgpothesis

is thus confirmed.

Table 6 Analysis of Differences amid Digital Literacy & Multiple Intelligence Style

IP COM CC SAF PRS
Bodily-kinesthetic ~ 0287(0593)  3234(0073) 0609(0436) 0.083(0.774) 0158(0.711)
Logic 1066 (0.303) 2255(0134)  0089(0.76D) 0194(0660) 0.025(0879)
Musical 0.500(0.480) 2494 (0115)  0205(0633) 0297(0586)  0.016(0.899)
Naturalistic 0145(0.70) 53504(0035)  3054(004) 4046(0010)  0021(0.885)
Verbal 0509(0476) 0929(0536) 0038(0845) 0032(0585) 0.001(0.70)
Visual 0542(0462)  2890(0.090)  0207(0650) 0217(0642)  0066(0.798)

Table 6 exhibits significant variations between multiple intelligences and digital literacy. Notably,
there are differences in Content Creation skill among individuals with intrapersonal intelligence
stgle (F:3.054, si8:0.04), as well as in the Sa{etg component (F:4.046, sigZO.OIO). Moreover, those
with a pre{erence for "musical” intelligence may approach prol)le111~solvi118 clif{erenth. Given the
limited number of significant associations—only three—these findings should be approached with
caution. Moreover, students with musical inclinations have tendency to adopt creative problem~
solving approaches.

DISCUSSION

This study was made on exploring relationship between multiple intelligence and digital literacy of
university students. Nine aspects of multiple intelligences likewise bodily kinesthetics, existential,
interpersonal, intrapersonal, logical & mathematical, musical, naturalistic, verbal, and visual were
observed. While, five different types of digital literacy i.e, information processing, communication,
content creation, safety and problem solving were observed in the study. First objective of the study
was to measure level of multiple intelligence among university students. The findings of the study
revealed that most of students had lower bodily kinesthetics, medium logical and mathematical,
and high visual intelligence respectively. Literature indicated both in support and contrary results
to findings of this study. As for example research made by Mailman (2012) indicated that usually
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today students have lower bent towards bodily kinesthetics for which he used computer simulations
to increase that skills. The contrary results with respect to mathematical / logical intelligence were
observed, instead of medium level of logic, some researches categorized them at lowest level amid
adolescents & young people (Hassan, et al,, 2018; Chaudhry et al,, 2013; Friborg et al,, 2005). Some

researches put visual intelligence at top position holding others behind (Hassan, etal, 2018; Mestre
etal, 2006, Silvia, (2015)

The results variations may be due to the demographic differences among participants i.e, in present
study there were more female students than males and competence or intelligence level obviously
ditfer in the respective groups. Moreover, study groups in present research were more from public
sector than that of private sector. While, the cited studies are mostly from western context where
attitudes, and aptitudes of students are at a polar difference. So, effort was made to explore research
metadata from eastern context as well. Zaman et al. (2023) revealed that the level of intelligence is
contingent on learning process. He also asserted that demographic context is very strong moderator
of multiple intelligence measurement. But, according to him, the females were more likely to have
visual intelligence and males were more inclined to spatial intelligence factors. A latest study in
Asian context was made ]og (Verma, 9024) where he asserted a different point of view. He declared
that intelligence is not product of learning, rather it is predictor of learning process and learning
styles. Second objective of study was to find out level of digital literacy amid university students. It
was observed that students were most competent in safety, problem solving, content creation, and

communication respectively.

While information processing was found to at one level low than expertise. The literature indicated
variations in researches regarding digital literacy. Perhaps, it may be contingent on frequency of

usef){ Computers/ digital media (Al)clulteeef & Khateeb, 2017; Cazrtelli & Di Nuzzo, 9015; Elgigek
& Universitesi, 2022a, 20221, Hoaclleg & Favaro, 9018) Thirxd ol)jective of the stuclg was pinpoint

of the research i.e, to explore relationship between digital literacy and multiple intelligence. In this
case, significant associations were found among the content creation skills (DL), and intrapersonal
intelligence (MI). An essay wrote by Parves (2024) indicated future of the digital literacy, indicated
with evidences that the coming era of 2050 will be the era of the content creation, and interpersonal
intelligences. However, he ignored to write about interpersonal intelligence. On the other hand, Lei
et al. (2021) asserted that multiple intelligence, especially intrapersonal intelligence is respectable
precursor or learning achievement and motivation. Similarly, the study findings revealed a decent
positive association between Problem solving skills (DL) and musical intelligence (MI) Studg made
by (Mavria et al. 2021b) further supported this finding as it is irrespective to the frame of research in
western context. Consequently, it can be more firmly stated that creativity and musical intelligence
are thus correlated.

However, the research made on “Impact of Design Thinking Model on Fifth Graders” indicated that
the creativity is not only contingent on the musical intelligence, rather more of creativity depends
upon the visualization and intrapersonal intelligences (He et al,, 2023). Findings of the study also
declared intrapersonal intelligence, particularly in relation to communication, content creation, &
safety components, exhibited the most common correlations with digital literacy. These results were
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supportecl ]og various researches as well (Antonenko & Thompson, 9011; Gléveanu, 9011; Ng etal,
2021; Rosifia et al, 2020). Asfor example research made by Mailman (2012) indicated that usually
today students have lower tendency toward bodily kinesthetics for which used computer imitations
to increase that skills. Gender and specialization were considered as pre-requisites of the multiple
intelligence factors estimates (Hassan, etal, 9018). A rveview on digital literacg meta data indicated
that today students have good comprehension of digital world and this is good sign for educators to
8o smooth on learning process ahead (Tinmaz et al, QOQQ) This alignrnent is reasona]ole, as digital
work involves solitary tasks, allowing individuals to reflect on their personal thoughts, experiences,

and behaviors online.

CONCLUSION

The study at first reveals a valuable insight to current situation of multiple intelligence and digital
literacy levels of the Pakistani university students. Afterwards highlighting the importance of DL in
enhancement of Ml is also explored in study. As regard to level of multiple intelligence of students,
visual intelligence tendency of students is observed at peak, preceding with the bodily kinesthetics
and logical mathematical intelligence. On other hand, with respect to digital literacy, the students
were observed at expertise level at all types of the digital literacies. However, while o]oserving the
association between both variables, it was observed that musical intelligence had good association
with the creative problem-solving skills, followed by intrapersonal, and interpersonal intelligence
associated with the content creation, and safety components respectively. However, coinciding the
findings with literature indicated that there is not hard and fast rule for such findings. But, in this
context digital literacy can enhance communication (interpersonal intelligence), self-actualization
(intyapersonal intelligence), knowing greater about whereabouts of things (spatial intelligence) and
logical intelligence.

Recommendations
1. Broadening the research area from Lahore, Punja]o to overall Pakistan and fincling deprivecl
area students competencies can give a very precious insight to the situation
2. The research was made in quantitative design only. Adding touch of qualitative work can
exhibit students’ perception and detailed picture of issues while this discourse.
3. Implementing the experimental interventions to assess the effectiveness of specific teaching
strategies or digital literacy interventions in enhancing Ml profiles.
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