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ABSTRACT

This research investigated the influence of information literacy on the creative skills of
medical students through the mediation of lifelong learning. A cross-sectional survey was
conducted for data collection among medical students, recruited through a stratified con-
venient sampling procedure, of Khyber Pakhtunkhwa, Pakistan. The questionnaire was per-
sonally administered by visiting each college with written permission. A total of 473 survey
responses were collected and analysed using the partial least squares structural equation
modelling. The results revealed that the information literacy of medical students had a direct
and indirect but positive influence on their creative skills. Lifelong learning not had a direct
but positive effect on creative skills but also mediated the relationship between information
literacy and creative skills. The empirical evidence for how information literacy influences
creative skills through the mediated role of lifelong learning may inform policy and practice
for information literacy instructions. These results may help academicians and information
specialists to initiate a credited or integrated course on information literacy in the curriculum
of medical students not only in Pakistan but also in other developing countries. This research
would be a worthwhile contribution to the existing research on information literacy as the
mediated role of lifelong learning between information literacy and creative skills has never
been examined so far.
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Introduction In the information age, students are required to
develop creative skills to survive and compete for
employability in modern enterprises to achieve organi-
zational goals, viable competitive advantage, and
improve organizational performance and effectiveness
[12-14]. Such skills enable individuals for making
balanced decisions and application of information to
a creative task at hand [15]. Creativity refers to the
production of unique ideas or products by using intelli-
gence, prior knowledge, and imagination [16].
Creativity does not occur randomly but as a result of
a process that is composed of periods such as prepara-
tion, incubation, enlightenment, and verification [17]. It
also included processes such as problem identification,
sense-making of elements, gathering needed informa-
tion, and learning varied approaches to the problem
[18]. The process of creativity requires certain skills
for recognizing the need for information related to
a problem at hand, and how to find, access, evaluate,
use, and manage it in an ethical and legal manner [19].
Such skills are labelled as information literacy enabling
individuals in recognizing information needs and

Educational institutions aim to prepare their students as
independent, self-regulated, confident, and lifelong
learners equipped with creative and entrepreneurial
capabilities [1-4]. In this regard, information literacy
has been considered as a catalyst for educational change
[5]. Information literacy refers to a set of abilities
enabling people in recognizing their information
needs, where to find it, and how to evaluate it, use and
create ethically to achieve their personal and profes-
sional goals [6]. CILIP [7] defined information literacy
as ‘the ability to think critically and make balanced
judgments about any information we find and use. It
empowers us as citizens to develop informed views and
to engage fully with society.” Information literacy plays
an important role in the capacity building of students to
undertake information related tasks, make the best use
of information and adopt appropriate information
behaviour to achieve educational and career goals [8].
It also influences positively students’ academic engage-
ment and academic performance [9-11].
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adopting the appropriate information seeking beha-
viour for a given task [20]. Therefore, it is quite legit-
imate to assume that information literacy lays the
foundation for creativity and may influence creative
skills. Few existing studies from the academic context
also reported a strong and positive relationship between
students’ information literacy and creativity [21-23].
Conclusively, the empirical evidence is still inadequate,
the relationship between information literacy with crea-
tive skills justifies further investigation.

With the rapid and continuous technological
change, it is necessary to keep one’s self updated on
recent developments to find creative solutions for
problems at hand and produce creative products to
enhance employability 24] and obtain a sustainable
competitive advantage [16]. In this regard, the devel-
opment of lifelong learning habits among students is
necessary to keep up with technological advance-
ments and transformation. Lifelong learning refers
to an ongoing, voluntary, and self-initiated pursuit
of knowledge and skills acquisition [25,26].
According to Plaza and Robotham [27], lifelong
learning is essential for the creation and maintenance
of positive attitudes toward knowledge acquisition
and application either for personal or professional
development. On the other hand, Horton [28] argued
that information literacy and lifelong learning are
largely self-motivated, self-directed, and self-
empowered, which need to be ideally harnessed
together to improve the quality of learning and set
up multiple choices in different contexts. In addition,
both the concepts had a strategic, mutual, and rein-
forcing relationship with one another that is essential
for success at an individual, organizational and soci-
etal level [29,30]. The positive association of informa-
tion literacy with lifelong learning has also been
reported by some empirical studies [25,31-33].
Furthermore, An inquiry by Kesici [16] also reported
that lifelong learning disposition is the positive pre-
dictor of creative thinking skills among Turkish tea-
chers. Keeping this in mind, it was quite logical to
empirically investigate the relationship of between
information literacy and lifelong learning.

Creativity also requires a lifelong effort as the
production of new, original, and valuable ideas is
not achieved in one go. Tsai [34] argued that
creativity is not actualized through a single-time
effort as it is a result of a long process of learn-
ing. It is an important skill today which is
required to be developed through education
[35,36]. All types of learning, both formal and
informal, are usually considered within the scope
of lifelong learning. The primary purpose of life-
long learning is compliance with new develop-
ments, acquisition of new knowledge, and usage

of that knowledge to prevent people from life
alienation [37]. The adjustment of students with
contemporary developments indicated that the
future workforce is prepared to solve real life
issues. The efforts that are put together for crea-
tivity can be described as lifelong learning. An
inquiry by Kesici [16] also reported that lifelong
learning disposition is the positive predictor of
creative thinking skills among Turkish teachers.
Hence, it can be inferred that lifelong learning is
also one of the factors contributing to the devel-
opment of creative skills.

Considering the lack of existing empirical evi-
dence, the interrelationships between information lit-
eracy, creative skills, and lifelong learning merits
further investigation. No study appeared to have
been conducted on the interrelationship between
information literacy, creative skills, and lifelong
learning, particularly among medical
Therefore, this study aimed to examine the interrela-
tionship of information literacy, creative skills, and
lifelong learning among medical students of Khyber
Pakhtunkhwa, Pakistan. Understanding the interrela-
tionships between information literacy, creative skills,
and lifelong learning among medical students would
help educational institutions and healthcare organiza-
tions in recognizing the way information literacy
influences in academia and the workplace. This
study addressed specifically the following research
questions:

students.

Research questions (RQs)

(1) How does information literacy influence crea-
tive skills among medical students?

(2) How does information literacy of medical stu-
dents influence their lifelong learning?

(3) How does lifelong learning of medical students
influence their creative skills?

(4) How does lifelong learning mediate the rela-
tionship between information literacy and
creative skills?

Research hypotheses

H,: Information literacy positively influence creative
skills.

H,: Information literacy positively influences lifelong
learning.

H;: Lifelong learning positively influences creative skills.



H, ’: Lifelong learning positively mediates the rela-
tionship between information literacy and creative
skills.

Methodology

Research model

The purpose of this study was to investigate the
interrelationships of information literacy, lifelong
learning, and creative skills of medical students. as
outlined in the proposed research model delineating
the hypothesized relationships between these con-
structs (Figure 1).

Design and method

A quantitative research design using a survey method
was deployed to investigate the interrelationships of
information literacy, lifelong learning, and creative
skills among medical students in the province of
Khyber Pakhtunkhwa, Pakistan. A structured ques-
tionnaire was utilized to collect data from medical
students as it was useful to collect responses from
a larger and geographically dispersed population. The
questionnaire comprised 36 statements related to
information literacy (23 statements), lifelong learning
(5 statements), and creative skills (8 statements)
along with certain demographic variables such as
age, gender (male and female), geographical back-
ground (rural and urban) and CGPA.

Measures

Information literacy

The 23 items related to information literacy were
adopted from the Information Literacy Self-Efficacy
Scale developed by Kurbanoglu et al. [38]. The
instances of such statements included ‘T can identify
a variety of potential sources of information’, ‘I can
use many resources at the same time to make
research’, and ‘I can evaluate information critically’
(See Appendix 1). Fach statement was measured on
a seven-point Likert scale ranging from ‘always
almost true’ to ‘almost never true’ (e.g., 7= Almost

Lifelong
e Learning Sl
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- - \\
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Always True, 6 = Usually True, 5= Often True, 4=
Occasionally True, 3 =Sometime but Infrequently
True, 2 = Usually Not True, 1 = Almost Never True).
The reliability analysis in Table 2 indicated higher
reliability for the measure of information literacy as
there were high values for the Cronbach alpha (CA =
0.937) and composite reliability (CR = 0.943). The CA
value ranges between zero and one. The value of CA
near to one exhibits higher reliability and near to zero
indicates lower reliability [39]. While the value of CR
should be slightly higher than CA [40]. In addition,
the reliability of this scale (e.g., CR=0.938 CA=
0.929) was also reported by Soroya et al. [41] with
medical students. Richardson [42] also reported its
suitability with Belgian medical students as the values
of CA were greater than 0.70 for overall scale and
each of its sub-scales. The certain other studies also
reported the reliability and validity of this scale with
other students from varied disciplines, geographical
and cultural contexts [43,44]

Lifelong learning

The 5-statements measuring lifelong learning were
adopted from the work of Kirby et al. [45]. The
instances of such statements included ‘T feel I am
a self-directed learner.’, T try to relate academic
learning to practical issues’, and ‘It is my responsi-
bility to make sense of what I learn at school’. This
scale was particularly designed for students rather
than professionals or teachers. Furthermore, it was

Table 1. The demographic composition of the medical stu-
dents (N=473).

Characteristics Categories Frequency (n) Percentage (%)

Age (Years) Up to 20 89 18.80

21-23 291 61.50

24-26 82 17.40

26+ 11 2.21
Gender Male 246 52.0
Female 227 48.0
Geographical Urban 244 51.6
Background Rural 229 48.4
CGPA Up to 2.5 1 2
2.5-3.0 42 8.8
3.1-3.50 390 82.5

3.51-4.0 40 8.50

" H;
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| Background I
~
~
~
~
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Literacy

Figure 1. Proposed research model.
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Table 2. Reliability and validity analysis.

Scales Factor Loading Cronbach’s Alpha rho_A Composite Reliability Average Variance Extracted (AVE)
Information Literacy 0.937 0.938 0.943 0.521
L1 0.657

L2 0.618

IL3 0.605

L4 0.623

IL5 0.632

IL6 0.717

IL7 0.676

IL8 0.675

L9 0.647

IL10 0.653

IL11 0.693

IL12 0.667

IL13 0.649

IL14 0.648

IL15 0.618

IL16 0.632

L7 0.621

IL18 0.631

IL19 0.653

1L20 0.698

IL21 0.619

1L22 0.617

1L23 0.659

Lifelong Learning 0.737 0.738 0.826 0.588
LL1 0.717

LL2 0.687

LL3 0.734

LL4 0.65

LL5 0.703

Creative Skills 0.826 0.827 0.868 0.551
CS1 0.668

CcS2 0.68

CS3 0.619

CS4 0.649

S5 0.701

CS6 0.684

cs7 0.662

CS8 0.706

of reasonable length which can easily be used with
other variables (See Appendix 1). Each statement was
measured on a five-point Likert scale ranging from
‘strongly agree’ to ‘strongly disagree’ (e.g., 5=
strongly agree, 4 = agree, 3 = undecided, 2 = disagree,
1 =strongly disagree). Table 2 also indicated the
higher reliability for the measure of lifelong learning
as the values of CA=0.737 and CR=0.826 were
reasonable and acceptable. This scale was also
reported as reliable and valid with chemical engineer-
ing students in Malaysia by Yap and Tan [46] as the
value of CA (0.67) was in the acceptable range.

Creative skills

The creative skills of these medical students were
measured using eight statements adopted from the
creativity scale developed by Muifioz-Doyague et al.
[47]. Examples of such statements included ‘T usually
search out new technologies, processes, techniques,
and ideas’, I use existing information to develop
ideas that are useful for my academic performance’,
and ‘I develop ideas, methods or processes that are
both original and useful for my career’ (See
Appendix 1). These statements were also measured
on a five-point Likert scale ranging from ‘strongly
agree’ to ‘strongly disagree’ (e.g., 5= strongly agree,

4 =agree, 3 =undecided, 2 =disagree, 1=strongly
disagree). The figures in Table 2 also exhibited higher
reliability for this measure as there were acceptable
values for CA =0.826 and CR =0.868.

Population and sampling

All the medical students having enrolment in third and
fourth year of MBBS at medical colleges of Khyber
Pakhtunkhwa were considered as the population for
this study. The minimum sample size calculated for an
unknown size of the population was 384 based on the
95% confidence level and five percent margin of error.
The medical students were recruited from 22 medical
colleges in the province of Khyber Pakhtunkhwa,
Pakistan. The recruitment of the survey participants
for each medical college was made through a stratified
convenient sampling process as it was not possible
through a random process due to the non-availability
of lists, accessibility issues, and time limitations.

Data collection and analysis

The researchers personally visited each college with
written permission from the concerned authorities



for data collection. The questionnaires were adminis-
tered by visiting the classrooms among medical stu-
dents of each college. The medical students were
asked to fill voluntarily the printed questionnaire
and assured of confidentiality and anonymity of the
provided data. A total of 473 survey responses were
collected in approximately two-three months of data
collection and entered carefully into computer soft-
ware for data analysis. The PLS-SEM (partial least
squares structural equation modelling) was deployed
for the measurement of direct and indirect relation-
ships between information literacy, lifelong learning,
and creative skills as proposed in the research model
through SmartPLS 3.3.3 version. Initially, the reliabil-
ity and validity of the used scales were established
through measurement modelling such as factor load-
ing, Cronbach Alpha, roh_A, and convergent validity
and discriminant validity. Afterward, the structural
mediation modelling was applied to measure the
direct and indirect relationship between these
constructs.

Results
Demographic characteristics

Table 1 outlined the demographic characteristics of
the survey participants. Of the 473 survey respon-
dents, a majority (n =291, 61.50%) of these medical
students had an age bracket of 21-23 years, followed
by those students having up to 20years (n=89,
18.80%) and 24-26 years (n =382, 17.40%). Only 11
students (2.1%) had their age larger than 26 years.
There were 246 (52.00%) males and 227 (48.00%)
females. As far as their geographical background is
concerned, 248 (51.60%) students belonged to urban
areas and 229 (48.40%) came from rural areas.
Concerning the distribution of their CGPA
(Cumulative Grading Point Average), a large majority
(n=390, 82.5%) of these medical students had
a CGPA bracket of 3.1-3.5 which was followed by
those having CGPA less than 3.0 (n =43, 9.0%) and
greater than 3.50 (n =40, .50%).

The measurement model

The measurement model analysis was applied to
assess the validity and reliability of each instrument
through SmartPLS 3.3.9. In addition, the measure-
ment of structural relations among latent variables
was completed through structural equation modeling
(SEM) using SmartPLS as it is more statistically effec-
tive, efficient, and less sensitive software towards
sample size as compared to other software used for
covariance-based SEM, such as AMOS [48]. This
research examined the influence of information lit-
eracy on creativity through the mediation of lifelong
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learning among medical students in Khyber
Pakhtunkhwa, Pakistan. Before the measurement of
interrelationships between these variables, the relia-
bility and validity of the measures used in the present
research were ensured (Table 2).

Table 2 showed the reliability and validity of all the
measures used in the present study. The key reliabil-
ity indicators included: factor loading, Cronbach’s
alpha, rho_A, and composite reliability. According
to Hair et al. [48], the rule of thumb for the strength
of factor loading is the standard value larger than
0.60. These figures indicated the appropriate strength
for the factor loading of all the statements as all the
values were greater than 0.60. Furthermore, the
thresh hold value for the Cronbach’s alpha, rho_A,
and composite reliability indicators was 0.70
(authors). These figures also indicated that values
for the Cronbach’s alpha, rho_A, and composite
reliability indicators were greater than the threshold
values which meant the measures used in the present
research met the reliability requirements. The con-
vergent validity of these measures was ensured by
applying average variance extracted (AVE). The stan-
dard value for AVE is 0.50 [49,50]. Table 2 showed
a higher value of AVE for all these constructs than
the threshold value. Thus, it can be concluded that
the measures used in the present research met the
criterion of reliability and validity to collect the data
(See Table 2 and Figure 2).

The discriminant validity in partial least squares-
structural equation modeling (PLS-SEM) was mea-
sured using the heterotrait-monotrait (HTMT)
approach as recommended by Henseler et al. [51].
The HTMT approach is considered more appropriate
to measure the discriminant validity in PLS-SEM
than the approach suggested by Fornell and Larcker
[52]. They further explained that Fornell and Larcker
[52] approach is an unreliable method to measure the
discriminant validity [51]. The HTMT approach is
referred to as the ‘item correlation among constructs
with the correlations within items of the same con-
struct’. Henseler et al. [51] proposed a less than 0.90
HTMT threshold value which explains that the con-
structs were proved discriminately valid. Table 3
showed that the measures such as information lit-
eracy, lifelong learning, and creativity met the
requirements of discriminant validity.

The collinearity issue must be resolved during the
SEM analysis. The Variance Inflation Factor (VIF)
technique was applied to resolve the collinearity
issue. The value of VIF less than 5 and 3 is considered
ideal and threshold [53]. Table 4 showed the colli-
nearity analysis and model fit. These figures indicated
the range of VIF values among dimensions is 1.000 to
1.201, indicating no collinearity problems among
information literacy, lifelong learning, and creativity
dimensions.
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Figure 2. Research model.

Table 3. Discriminant validity.

Creative Information Lifelong
Constructs Skills Literacy Learning
Creative Skills 0.672
Information 0.597 0.649
Literacy
Lifelong Learning 0.566 0.395 0.699

The three main model fit indicators, namely,
SRMR, NFI, and RMS_ theta are usually employed in
PLS-SEM analysis to measure the overall fitness of the
model. The threshold value for SRMR is less than 0.08.
The SRMR value in Table 4 indicates is 0.063 which
means that the model was well fit. Similarly, The NFI
ideal threshold value is 1. The near to 1 value is
considered a better model fit. Table 4 also indicates
an acceptable value for NFI, which is 0.871, indicating
a better model fit. The RMS_theta indices are used for
reflective measurement modeling. The threshold value
for RMS_theta indices is less than .12. Table 4 also
indicates that the value RMS_theta value is 0.107
which means that model is fit and appropriate.
Concussively, the model proposed in the present
research was shown to be pretty well suited in general.

The model explanatory power is measured
through the R* value which ranges from 0 to 1. The
greater value of R” value indicates greater explanatory
power. The threshold values for R* of the model up to
0.25, 0.50, and 0.75 are considered weak, moderate,
and strong respect for the explanatory power. Table 5
shows that latent variables such as creative skills (R
value, 0.487) and lifelong learning (R> value, 0.356)
have explanatory power at moderate levels.

Table 4. Collinearity and model fit.

0.439 (p<0.001)

B-ck!round

The explanatory impact of exogenous variables on
endogenous variables can be detected through the f*
approach. The threshold value range for f* is between
0.02<f*_0.15,0.15<f _0.35,and f*>0.35 which means
that the effect can be categorized as small, medium, and
large effect respectively. The figures in Table 5 explain
that the explanatory effect f* value of information lit-
eracy to creative skills is 0. 317 indicating the medium
effect. Similarly, the explanatory effect f* value of infor-
mation literacy to lifelong learning is 0.185 indicating
a medium effect. Finally, the explanatory effect f* value
of lifelong learning to creative skills is 0242 indicating
a medium effect.

Descriptive analysis

The descriptive statistical analysis was used to measure
the levels of information literacy, lifelong learning, and
creativity of the medical students. The scale of informa-
tion literacy was divided into seven levels (1-7) whereas
the scales for lifelong learning and creative skills were
divided into five levels (1-5) from lowest to highest. The
medical students had good levels of information lit-
eracy, lifelong learning, and creativity with a range of
mean scores from 3.771 to 5.396. These mean scores
showed that these medical students had reasonable
levels of perception about their information literacy,
lifelong learning, and creativity.

Structural model

This study deployed SmartPLS statistical software to
measure the interrelationships between information

Dimensions CS-VIF LL-VIF Model Fit

Creative Skills (CS) RSMS 0.063
Information Literacy (IL) 1.189 1.000 NFI 0.871
Lifelong Learning (LL) 1.201 RMS_Theta 0.107




Table 5. R Square and F Square.

F Square
Variables R Square  Creative Skills  Lifelong Learning
Information Literacy 0317 0.185
Creative Skills 0.487
Lifelong Learning 0.356 0.242

literacy, lifelong learning, and creative skills. PLS is
a variance-based SEM technique facilitating the con-
current assessment of the measurement model. This
approach analyses the reliability, validity, and struc-
tural and hypothesized relationships among the con-
structs used in the research model. Table 7 indicates
the direct and indirect influence of information lit-
eracy on creative skills.

The results indicated that information literacy has
a positive and significant effect on creative skills (p =
0.439, p<0.05), which supported the research
hypothesis H1. Similarly, information literacy has
a positive and significant influence on lifelong learn-
ing (p=0.395, p <0.05), which accepted the research
hypothesis H2. Furthermore, lifelong learning also
appeared to be the positive and significant predictor
of creative skills (f =0.386, p < 0.05), which also sup-
ported the research hypothesis H3 (See Table 7 and
Figure 2).

Mediating effect

The indirect relationship between information lit-
eracy and creative skills through lifelong learning
was also measured in the present study. The figures
in Table 7 also indicated the positive but significant
relationship between information literacy and crea-
tive skills through the mediating role of lifelong
learning (B =0.152, p <0.05), which also supported
the research hypothesis H;’. In addition, the two
control variables, namely, geographical background
and CGPA (Cumulative Grading Point Average)
direct effect on creative skills were also measured.
The figures indicated that both the geographical

Table 6. Descriptive statistics.
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background (p=-0.037, p>0.05) and CGPA (p=
0.031, p>0.05) did not have statistically significant
effect on creative skills (See Figure 2).

Discussion

This study investigated the influence of information lit-
eracy on creative skills through lifelong learning among
medical students of Khyber Pakhtunkhwa, Pakistan. The
proposed research model was tested empirically based on
PLS-SEM analysis. The descriptive statistics revealed that
the information literacy (M =5.396, SD = 1.1863), life-
long learning (M = 3.872, SD = 0.7886), and creative skills
(M =3.771, SD = 0.7243) of medical students were not at
the optimum level (Table 6). These results were antici-
pated as the information literacy instruction programs in
the medical libraries of Pakistan were in the infancy stage
as most of the medical libraries used library orientations,
bibliographic instructions, and occasional lectures as
a method of information literacy delivery [54,55]. These
results were in line with that of Ganesan and
Gunasekaran [56] and Panahi et al. [4] who also reported
that the information literacy skills of medical students
were at a minimal level than expected. These findings
were also supported by Ullah and Ameen [57] reporting
that the Pakistani medical librarians also perceived the
information literacy skills of medical students as inade-
quate. However, these results contradicted partially that
of Basit et al. [58] who reported that the medical students
from Sheikh Zayed Medical Complex were well informa-
tion literate for basic skills levels and less comfortable
with advanced skills. Similarly, these results disagree with
that of Bashorun et al. [59] who discovered that Nigerian
medical students have developed a varying degree of
identifying, accessing, and using electronic information
resources.

A closer look at the results revealed that the infor-
mation literacy of medical students had a direct and
positive effect on their creative skills (H1). This find-
ing was anticipated as the creativity process under-
takes certain information related task such as finding,

Variables N Minimum Maximum Mean SD
Information Literacy 473 1 7 5.396 1.1863
Lifelong Learning 473 1 5 3.872 0.7886
Creative Skills 473 1 5 3771 0.7243
Table 7. Direct and indirect relations.
Hypothesis Relations Coefficient Mean SD t Decision
H1 IL -> Creative Skills 0.439* 0.441 0.048 9.238 Supported
H2 IL -> Lifelong Learning 0.395* 0.401 0.046 8.601 Supported
H3 Lifelong Learning -> Creative Skills 0.386* 0.386 0.054 7.184 Supported
H1 IL -> Lifelong Learning -> Creative Skills 0.152* 0.155 0.028 5.378 Supported
Control Variables Background -> Creative Skills —-0.037 —-0.037 0.034 1.085 Not Supported
CGPA -> Creative Skills 0.031 0.031 0.029 1.042 Not Supported

*P<0.001.
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accessing, using, managing, and creating information.
These findings were consistent with that of the pre-
vious studies reporting the positive relationship
between information literacy and creativity [19,21-
23]. Likewise, Chang and Hsu [60] also reported
information literacy as a positive predictor of
employees’ creativity. In addition, some other studies
from the workplace context also had similar results
[60-63]. This finding also corroborated the outcomes
of a recent and similar study by [16] who reported
that digital literacy predicts positively creative think-
ing disposition. Similarly, the study by Naveed et al.
[64] also reported the positive impact of information
literacy one creativity among Pakistani journalists.
Hence, the higher information literacy capabilities
increase creative skills in the context of academia.

The PLS-SEM analysis also revealed that the
information literacy of these medical students had
a positive and significant influence on their lifelong
learning skills (H2). This finding appeared to agree
with those of the previous studies from the academic
context that information literacy had a positive
effect on lifelong learning [25,32,65]. Likewise, the
study of Feng and Jih-Lian [31] also reported similar
results that the information literacy of university
teachers in Fujian Province, China affected posi-
tively their lifelong learning. Similarly, Solmaz [33]
found that information literacy has a positive and
significant association with lifelong learning skills
among physical education and sports teacher candi-
dates. In a recent study by Kesici [16], a somehow
similar outcome was reported that the digital literacy
of Turkish teachers influences positively their life-
long learning disposition. Likewise, Naveed et al.
[64] also reported information literacy as
a predictor of lifelong learning among journalists
in Pakistan. Thus, it may be concluded that infor-
mation literacy skills improve lifelong learning in
the academic context.

The direct effect of lifelong learning of medical
students on their creative skills was also investigated
in this study. There was a statistically significant but
positive connection between lifelong learning with
creative skills (H4). This result was also expected as
the production of distinctive and original ideas
requires a lifelong and continuous learning effort
[34]. Some other scholars also argued that creative
skills can be developed through both formal and
informal learning [35,36]. This finding was also sup-
ported by the outcome of Kesici [16] who found that
the creative thinking disposition is affected positively
by lifelong learning disposition among Turkish tea-
chers. Thence, the higher levels of lifelong learning of
medical students increase their creative skills.

The mediating role of lifelong learning in the
relationship between information literacy and crea-
tive skills was also investigated. The outcomes

revealed that lifelong learning played a statistically
significant mediated role in the relationship between
information literacy and creative skills (H4). As far as
the knowledge of the researchers, the mediating role
of lifelong learning in the relationship between infor-
mation and creative skills had been examined for the
first time. The finding needed to be corroborated
through future inquiries. However, this finding some-
how corroborated the results of a related and recent
study by Kesici [16] who reported the mediating role
of life learning disposition in the relationship
between digital literacy and creative thinking disposi-
tion. It can be concluded that information literacy
lays the foundations for lifelong learning which ulti-
mately enhances creative skills. It is plausibly sug-
gested that the medical information specialists and
academicians needed to make arrangements for
information literacy education in medical colleges to
enhance the creative skills of medical students.

Theoretical and practical implications

This study also has certain theoretical and practical
implications. Theoretically, there was a dearth of
research on information literacy concerning creative
skills and lifelong learning, particularly the mediated
role of lifelong learning in the relationship between
information literacy and creative skills among medi-
cal students as no such empirical study has appeared
so far. Moreover, the tested research model paved the
way for the researchers to test it with other samples
and expand the model through mediating and mod-
erating variables. Thence, it may be determined
whether or not the relationships between these con-
structs are valid for students of other disciplines.
Practically, the academicians need to incorporate
information literacy related content in the curriculum
of medical education so that an information literate,
lifelong learners, and creative medical workforce may
be prepared. The medical librarians need to consider
organizing frequent information literacy sessions
which would ultimately help them to perform well
not only in academia but also in the workplace. The
credit-bearing mandatory course may also be
initiated through integrated efforts of medical educa-
tors and librarians for the information literacy educa-
tion of medical students. These research results
provide empirical evidence for designing a need-
based information literacy instruction program for
medical students in particular and the students from
other disciplines in general. The representative of the
Pakistan Medical Library Association should come
forward to create awareness about the effectiveness
of information literacy and the way it influences life-
long learning, creativity, and performance in aca-
demic settings.



Research limitations

There were several limitations to this research. First,
this study measured information literacy, creative
skills, and lifelong learning through the self-
assessment method. There is a possibility that medi-
cal students overestimated their skills more than their
actual ones which could be the primary limitation of
this research. Second, the medical students were
recruited using a non-probability convenient sam-
pling technique due to the non-identifiable popula-
tion, time limitation, and accessibility
Consequently, there might be a sampling bias and
we could not recruit a representative sample despite
the large size of the sample. That is why, the results of
this study should carefully be generalized. Third, this
study collected data from students of only 22 medical
colleges at Khyber Pakhtunkhwa. Therefore, this
study did not claim to be the voice of all medical
students. Last, the survey was conducted in the con-
text of medical students from Khyber Pakhtunkhwa,
Pakistan which might limit the generalizability of the
conclusions to other geographical, cultural, and aca-
demic contexts. Therefore, the outcomes of this
research are needed to be strengthened with more
such empirical evidence in the future.

issues.

Conclusions

The conceptualized research model (Figure 1) was
empirically tested that affirmed the interrelationships of
information literacy, creativity, and lifelong learning
among medical students. The conclusions drawn based
on the present research included as follows: First, there
was a positive relationship between information literacy,
creativity, and lifelong learning among medical students.
Second, information literacy positively and directly pre-
dicted creativity and lifelong learning. Third, lifelong
learning also positively predicted creative skills. Last, the
information literacy of medical students also had an
indirect but positive effect on their creative skills through
the mediation of lifelong learning. In other words, the
levels of creative skills of the medical students increased
as their levels of information literacy and lifelong learning
increased. These findings provided a pragmatic insight
for academicians and medical librarians about the effec-
tive role of information literacy in academia and the way
it might contribute to the development of medical pro-
fessionals with creative and lifelong learning capabilities
for medical entrepreneurship and innovation. These
results had great implications for medical academicians,
information specialists, practitioners, and researchers.
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Appendix 1.Questionnaire

7 = Almost Always True, 6 = Usually True, 5= Often True,
4 = Occasionally True, 3 = Sometime but Infrequently True,
2 = Usually Not True, 1 = Almost Never True.

Section C: Perceived level of life-long learning

Instructions: Please respond to the following statements
concerning your lifelong learning skills using the following

key:

1= Strongly Disagree (SD); 2= Disagree (D); 3= Undecided
(U); 4= Agree (A); 5=Strongly Agree (SA)
Section D: Creative Skills

Instructions: Please respond to the following statements
concerning your creative skills using the following key:

1= Strongly Disagree (SD); 2= Disagree (D); 3= Undecided
(U); 4= Agree (A); 5=Strongly Agree (SA)
Thank you for precious time and participation.



