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Abstract
This research examined the impact of information literacy (IL) on the learning outcomes (LOs) of undergraduate students from science and social science disciplines at six universities in Islamabad. A survey research design was employed for this study using a structured questionnaire. Students from six universities were selected using a stratified sampling technique for data collection. A total of 411 complete responses were received. The collected data were then analyzed using both descriptive and inferential statistical methods. The findings revealed that students considered themselves competent in basic IL skills. There was a positive correlation between IL skills and LOs among university students. Furthermore, students' IL skills had a direct, statistically significant influence on their LOs. The relationship was positive, indicating that stronger IL skills contribute to increasing LOs. The findings of this study can provide valuable insights for academic institutions, especially those involved in higher education. These results may encourage them to introduce IL instruction programs for students of science and social science disciplines, aiming to enhance their information skills. This study makes a valuable contribution to the existing body of IL literature, particularly its positive correlation with LOs, by addressing a notable gap through empirical examination.
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Introduction
The rapid advancement of digital and AI technologies has drastically transformed the landscape of information and higher education. Now, university students are required not only to navigate a vast amount of information but also to critically evaluate, synthesize, and apply it in the academic and real-world contexts. The ability to navigate this complex information environment is commonly referred to as information literacy (IL). IL has been recognized as an essential skill and cornerstone for academic success (Mughari, Naveed & Rafique, 2023; Ulfaika & Firdausya, 2023), lifelong learning (Asif & Naveed, 2025; Asif, Naveed, & Awan, 2025; Saadia & Naveed, 2024), and the development of innovative, adaptable graduates meeting the demands of a knowledge-based society (Bernard, 2024; Huang et al., 2023; Shaukat et al., 2024; Shi et al., 2023; Tachie-Donkor & Ezema, 2023). The increasing integration of digital platforms, e-learning environments, and smart classroom technologies in higher education also underscores the need for students to possess advanced IL skills to locate, assess, and utilize information effectively. 
The existing research consistently demonstrates that students with higher IL levels are better equipped to engage in higher-order thinking, reflective learning, and collaborative problem-solving that are critical for academic success and personal development (Fosnacht, 2020; Mughari, Naveed & Rafique, 2023; Yu et al., 2022; Zou et al., 2021). Some studies have reported a positive correlation of IL with students’ engagement in higher-order and integrative learning activities as well as self-perceived learning gains (Fosnacht, 2020). IL has also been linked to improved self-efficacy, motivation, and attitudes toward learning, further supporting its role as a key determinant of successful educational outcomes (Bernard, 2024; Zou et al., 2021). Furthermore, the empirical evidence from diverse educational contexts also highlighted the direct effect of IL on learning outcomes (Ervianti et al., 2023; Lukitasari et al., 2022; Martodiryo et al., 2024; Ngozi, 2024) and indirect effects through mediations of self-regulation, e-learning attitudes, and knowledge sharing willingness (Beik et al., 2023; Hou et al., 2024; Kuo et al., 2022; Shi et al., 2023). These results suggested that IL is not only a predictor of immediate academic success but also a foundational skill for continuous personal and professional development.
Literature Review
There is an increasing body of research that highlights the invaluable role of IL in shaping the academic success and LOs of university students in one way or another. This review synthesizes results from the core recent studies and provides empirical evidence from diverse educational contexts, highlighting the direct and indirect IL effects on LOs and related areas. Table 1 presents a summary of key results from the related research, highlighting the positive effects of IL on LOs and related areas.  For example, a significant positive correlation has been found between IL skills and academic performance among Nigerian students, with students who demonstrate higher IL levels achieving better results in coursework and examinations (Ngozi, 2024). Similar findings have been reported in Indonesia, China, and Pakistan, where digital and IL skills have been identified as significant predictors of LOs, accounting for a substantial proportion of the variance in students’ academic achievement (Ervianti et al., 2023; Lukitasari et al., 2022; Martodiryo et al., 2024; Mughari, Naveed, & Rafique, 2023, 2025; Shi et al., 2023). Furthermore, the research employing advanced analytical techniques, such as machine learning and structural equation modeling, has also revealed that IL not only directly influences LOs but also operates through mediating factors such as self-regulation, e-learning attitudes, and knowledge sharing willingness (Shi et al., 2023; Kuo et al., 2022; Beik et al., 2023; Hou et al., 2024).
IL not only affects academic results but also influences learning behaviors and engagement. Integrating IL into curricula has been shown to enhance students’ abilities to use suitable sources, present arguments, and consider multiple viewpoints, although these improvements do not always translate directly into higher grades (Squibb & Mikkelsen, 2016). IL activities are also positively correlated with student engagement in higher-order and reflective learning activities, as well as perceived learning gains (Fosnacht, 2020). Interventions aimed at improving IL have been found to boost students’ self-efficacy, motivation, and attitudes toward learning. For instance, digital game-based learning approaches that target IL can enhance learning performance, motivation, and self-efficacy, especially when collaborative or competitive elements are included (Zou et al., 2021). 
Table 1
IL and LOs: Summary of Key Results from the Related Research 
	Outcome Area
	Effect of IL
	Citations

	Academic Performance
	Positive, significant correlation
	(e.g., Banik & Kumar, 2019; Beik, Kim, & Jo, 2023; Ervianti et al., 2023; Lukitasari et al., 2022; Mughari, Naveed, & Rafique, 2023, 2025; Ngozi, 2024; Shi et al., 2023; Ulfaika & Firdausya, 2023)

	Engagement & Learning Gains
	Enhanced engagement, higher-order learning
	(e.g., Bernard, 2024; Fosnacht, 2020; Mughari, Naveed, & Rafique, 2025; Squibb & Mikkelsen, 2016)

	Self-Efficacy & Motivation
	Improved self-efficacy, motivation, and attitudes
	(e.g., Ali et al., 2024; Bernard, 2024; Tachie-Donkor & Ezema, 2023; Zou et al., 2021)

	Creativity
	Increased creative skills
	(e.g., Asif & Naveed, 2025; Asif, Naveed, & Awan, 2025; Saadia & Naveed, 2024; Shaukat et al., 2024; Naveed et al. 2023; 2025)

	Lifelong Learning
	Supports lifelong learning skills
	(e.g., Asif & Naveed, 2025; Asif, Naveed, & Awan, 2025; Bernard, 2024; Huang et al., 2023; Naveed et al. 2023; 2025; Saadia & Naveed, 2024; Shaukat et al., 2024; Tachie-Donkor & Ezema, 2023)

	Entrepreneurial intention and skills
	Enhance entrepreneurial capability and intention
	(e.g., Bashir et al., 2025; Davari Dolatabadi, Shahi, & Charaki, 2025; Utami et al., 2025). 

	Learning outcomes
	Contributes positively to the enhanced students' LOs
	(e.g., Lukitasari, et al. 2022; Martodiryo, et al., 2024; Puniatmaja, et al. 2023)


IL also fosters positive attitudes toward information seeking and supports the development of lifelong learning skills (Tachie-Donkor & Ezema, 2023; Bernard, 2024). The higher levels of IL skills are also associated with increased cognitive and academic engagement (Mughari, Naveed, & Rafique, 2025), academic motivation (Ali et al., 2024), creativity (Asif & Naveed, 2025; Asif, Naveed, & Awan, 2025; Saadia & Naveed, 2024), academic success (Mughari, Naveed & Rafique, 2023; Ulfaika & Firdausya, 2023), lifelong learning (Asif & Naveed, 2025; Naveed et al., 2023; Shaukat et al., 2024; Tachie-Donkor, & Ezema, 2023) and entrepreneurial intention and skills among university students (Bashir et al., 2025; Davari Dolatabadi, Shahi, & Charaki, 2025; Utami et al., 2025). IL also goes beyond and supports positive information-seeking behaviors and adaptability to digital environments (Adarkwa, 2024; Nikou & Aavakare, 2021; Tachie-Donkor & Ezema, 2023).
The integration of IL instruction into university curricula has also been shown to yield positive effects on students’ research skills, argumentation, and ability to use credible sources, even if these gains do not always translate directly into higher grades or grade point averages (Squibb & Mikkelsen, 2016; Miller et al., 2023). Furthermore, IL interventions have been found to enhance students’ lifelong learning skills, information-seeking behaviors, and adaptability to new learning environments, such as online and blended learning platforms (Bernard, 2024; Kuo et al., 2022; Tachie-Donkor & Ezema, 2023). These findings suggest that IL is not only a predictor of immediate academic success but also a foundational skill for continuous personal and professional development. 
Despite the growing body of evidence supporting the IL importance, gaps remain in understanding the mechanisms by which it influences LOs across different disciplines, cultural contexts, and student populations. Factors such as gender, self-regulation, and the design of instructional interventions may moderate or mediate the relationship between IL and academic achievement, highlighting the need for further research to inform targeted curriculum development and instructional strategies (Martodiryo et al., 2024; Beik et al., 2023). The review of related research consistently supports the view that IL is a critical determinant of university students’ academic success, engagement, creativity, lifelong learning, and LOs. However, the magnitude and nature of its effects can depend on contextual and individual factors, highlighting the need for tailored instructional strategies and further research into mediating mechanisms.
Problem statement
IL has become an essential competency for university students that enables them to locate, evaluate, and utilize information effectively in an ever-changing digital landscape. Despite its recognized importance, there remains a need to systematically investigate how varying IL levels directly influence students’ academic performance, engagement, and broader LOs. Existing research indicates a significant positive correlation between IL skills and educational achievement, with students possessing higher IL demonstrating better coursework performance, exam results, and overall academic success (Ngozi, 2024; Fosnacht, 2020; Lukitasari et al., 2022; Mughari, Naveed, & Rafique, 2023, 2025). Furthermore, IL interventions have also been shown to enhance students’ abilities in source evaluation, argumentation, and reflective learning, although these gains do not always translate into higher grades (Squibb & Mikkelsen, 2016; Bernard, 2024). However, gaps persist in understanding the mechanisms by which IL contributes to LOs across diverse educational contexts, disciplines, and student populations, highlighting the need for further research to inform targeted curriculum development and instructional strategies (Martodiryo et al., 2024; Beik et al., 2023). Given these considerations, this study aims to systematically examine the effect of IL skills on LOs among university students. It is hoped that the results thereof inform curriculum development and instructional strategies aimed at fostering academic success and lifelong learning (Beik et al., 2023; Mughari, Naveed, & Rafique, 2023, 2025; Shi et al., 2023; Tachie-Donkor & Ezema, 2023; Yu et al., 2022). By examining the multifaceted relationship between IL and LOs, the research aims to offer evidence-based recommendations for educators, curriculum designers, and policymakers to improve the quality and effectiveness of higher education in an increasingly information-driven world.
Research questions
1. What are the self-perceived levels of IL skills among university students?
2. What are the self-perceived levels of LOs by these university students?
3. Is there any association between IL skills and LOs among these students?
4. Do IL skills regress LOs among these university students?
Research hypotheses
H01: There is no relationship between IL skills and learning outcomes of university students.
H02: The IL skills of university students do not predict their learning outcomes
Research Design
This intends to examine the effect of IL skills on LOs among university students as depicted in Figure 1. The current study used a quantitative method using a survey method, providing a representation of a large population, to find out relations among variables, as well as to confirm or reject research hypotheses. This is commonly used to examine the preferences, behaviors, and attitudes of a large population (Mills et al., 2019). 
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Figure 1: Conceptual Research Model
Instrumentation and measurement scales 
A questionnaire was used to collect responses from the respondents. The questionnaire consisted of statements from the scales related to IL and LOs. There were 28 items in the IL scale (7 dimensions) by Kurbanoglu et al. (2006) and the 15 items in the LOs scale (3 dimensions) by Zhoc et al., (2020). The internal reliability of both measures used was checked by calculating the values of Cronbach’s alpha based on the data set of the present research. The results showed that the IL scale (items = 28, CA = 0.979) and the LOs scale (items = 15, CA = 0.980) appeared to have an excellent internal reliability.
Population and Sampling
The undergraduate students enrolled in the disciplines of science and social science at the six universities from Islamabad (three public and three private), recognized by the Higher Education Commission of Pakistan, were considered the population of this study. The selection of the first three universities, either public or private, was made based on the HEC ranking. Initially, the survey participants were selected through a stratified sampling process, as it was most suitable for studying the differences in behaviors of subgroups of the population. (Green et al., 2012). Later on, the participants were recruited from each university through convenience sampling with written permission. The convenient selection was made in the absence of a consolidated list of students, the accessibility issues through a random process, and time limitations.
Data collection and analysis
In order to meet the requirements of the study, students in the science and social sciences disciplines were approached in the selected universities. The researcher conducted multiple campus visits at different times to collect data from a representative sample. The five hundred 500 questionnaires were distributed to the university students. However, the total number of received questionnaires was 411. After a careful screening of the received questionnaires, 411 useable questionnaires were considered for further analysis, accounting for an 82% response rate. 
The collected data were analyzed using SPSS version 23 to test the research hypotheses. Both descriptive statistics (e.g., mean and standard deviation) and inferential statistics (e.g., Pearson Correlation and simple linear regression) were utilized in the study. Before conducting simple linear regression analysis, statistical assumptions, including normal distribution and correlation, were verified.
Findings 
Demographic profile
The ages of these university students ranged from 18 to 23 years, with at least half of the participants (49.9%) in the age bracket of 20 to 21 years, followed by those who belonged to the age group of 22 to 23 years (n=173, 42%). There were 216 (52.6%) males and 195 (47.4%) females, maintaining a gender balance between these survey participants. Most of these students belonged to the public sector universities (n=254, 60.4%) and social sciences disciplines (250, 60.8%). More than two-thirds of these participants had an urban background (n=288, 70.1%). A large majority of these students had their schooling background in the English medium (n=342, 3.2%), indicating their level of comfort with the English language. 
Self-Perceived IL Levels
The students were asked to express their self-perceived IL levels on a seven-point Likert scale ranging from "almost always true" (7) to "almost never true" (1) given against each IL statement. The compost variables for the overall IL scale, along with seven subscales, were prepared. Later on, the means and standard deviation for each composite variable were calculated to describe the results. Table 2 presents such results. The figures showed that these students had moderate IL levels for the overall scale and each dimension, as their mean scores ranged between 4.18 and 4.42, along with a standard deviation that ranged between 1.59 and 1.80. 
Table 2
Self-Perceived IL Levels (n=411)
	IL Dimensions 
	Mean
	SD

	Evaluating the product and process
	4.42
	1.80

	Interpreting, synthesizing, and using information
	4.42
	1.79

	Assessing and comprehending the Information
	4.39
	1.72

	Defining the need for information
	4.31
	1.95

	Communicating information
	4.22
	1.69

	Initiating the search strategy
	4.22
	1.64

	Locating and accessing the resources
	4.18
	1.59

	 IL Scale (Overall)
	4.27
	1.53


Self-Perceived LOs Levels
Similarly, the mean scores and standard deviation for the overall LOs scale, along with three subscales, were calculated. Table 3 outlined these results. The figures indicated that the self-growth outcome and social outcomes have a high mean score as compared to cognitive outcomes. For the overall LOs scale, the mean score was 4.52, along with a standard deviation of 1.91.
Table 3
Self-perceived LOs Levels (n=411)
	LOs Dimensions 
	Mean
	SD

	Self-Growth Outcomes
	4.59
	2.05

	Social Outcomes
	4.58
	1.98

	Cognitive Outcomes
	4.41
	1.95

	LOs Scale (Overall)
	4.52
	1.91







Correlation between IL skills and LOs
The correlation between IL skills and LOs was examined by calculating the value of a Pearson correlation coefficient. The value of the correlation coefficient ranged between -1 and +1. The direction, either positive or negative, is demonstrated through plus-minus values. The values near +1 indicate a strong but positive correlation, and the values near -1 indicate a strong but negative association. The P-value in Pearson correlation is used to measure the significance of the correlation analysis. Table 4 provides details of the correlation analysis between IL skills and LOs. The figures revealed a statistically significant but positive relationship between IL skills along with all subdomains, and LOs, as the p-values were significant at the alpha level of 0.01. As far as the relationship strengths are concerned, these relationships have strong levels of strength according to the suggested criterion for the social sciences (r >0.10 = weak, r > 0.30 = moderate, and r > 0.50 = strong) by Cohen (1992) and Pallant (2013). In other words, the IL skills of university students had a strong and positive association with their LOs, rejecting the null-hypothesis Ho1. Thus, the regression analysis can be performed to determine the effects of IL skills on LOs.
Table 4
Correlation matrix between IL skills and LOs
	IL Dimensions
	Learning Outcomes (LOs)

	
	Pearson Correlation (r)
	Sig
	Relation 
Strength

	Defining the need for information
	0.64
	0.001
	Strong

	Initiating the search strategy
	0.63
	0.001
	Strong

	Locating and accessing the resources
	0.62
	0.001
	Strong

	Assessing and comprehending the Information
	0.65
	0.001
	Strong

	Interpreting, synthesizing, and using information
	0.63
	0.001
	Strong

	Communicating information
	0.58
	0.001
	Strong

	Evaluating the product and process
	0.59
	0.001
	Strong

	Overall IL Scale
	0.68
	0.001
	Strong


Regression Analysis for the Effect of IL Skills on LOs
A series of simple linear regression analyses was performed to determine the impact of IL skills and its subdomains on LOs while having IL Skills as the independent variable and LOs as the dependent variable. Table 5 presents the details of such analyses. The following paragraphs discuss the results one by one, presented in Table 5.
Effect of defining the need for information (Factor 1) on LOs: The results of the simple linear regression analysis, factor 1 on learning outcomes, have been listed in Table 5. The value of (R2 = 0.405), the coefficient of determination, shows the fitness of model 1; it indicates that 40.5% of the variability in LOs can be explained by regression model 1. The value of the F-distribution (F=278) explained that the model is highly significant (p<0.001). The regression coefficient (β =0.626, t = 16.683) in the same table shows that defining the need for information has a significantly positive effect (p =0.001) on LOs. It can be concluded that defining the need for information is a significant predictor of the LOs.
Effect of initiating the search strategy (Factor 2) on LOs: The results of simple linear regression analysis, factor 2 on learning outcomes, have been listed in Table 5. The value of (R2 = 0.397) shows the fitness of model 2, explaining 39.7% of the variance in LOs. The value of the F-distribution (F=270) explained that the model is highly significant (p<0.001). The regression coefficient (β =0.737, t = 16.42) shows that initiating the search strategy has a significantly positive effect (p =0.001) on LOs. It can be concluded that the initiation of the search strategy is a significant predictor of the LOs.
Effect of Locating and accessing resources (Factor 3) on LOs: A simple linear regression analysis was applied to predict the LOs based on locating and accessing resources. Table 5 shows a statistically significant regression equation [F (411) =251, p < .001].  The coefficient of measurement (R2 = 0.381) shows the fitness of model 3 wth 38% of variance explained. Beta value (β =0.745, p = .001) also shows a positive impact on LOs. It can be concluded that locating and accessing resources is a significant predictor of the LOs.
Effect of Assessing and Comprehending the Information (Factor 4) on LOs: Model 4 elaborates the regression model's fourth dimension of IL as an independent variable and LOs as a dependent variable. A simple linear regression analysis was applied to check the learning outcomes trend based on assessing and comprehending the information. The results show a statistically significant regression equation [F (411) =303, p < .001] along with R2 = 0.425, showing the coefficient of measurement and the fitness of the model 4 with 42% variance explained in LOs. Beta value (β =0.742, p = .001) shows a positive trend in learning outcomes. It can be concluded that assessing and comprehending the information is a significant predictor of the LOs.
Effect of interpreting, synthesizing, and using information (Factor 5) on LOs: Model 5 highlights the relationship of the fifth dimension of IL as an independent variable and learning outcomes as a dependent variable. A simple linear regression analysis was applied to identify the relationship between interpreting, synthesizing, and using information and learning outcomes. Table 5 shows a statistically significant regression equation [F (411) =266, p < .001]. The R2 = 0.394 shows the fitness of model 5 is 39% variance explained in LOs. The beta value (β =0.673, p = .001) shows a positive increase in learning outcomes.  It can be concluded that the interpreting, synthesizing, and using information is a significant predictor of the LO.
Effect of Communicating Information (Factor 6) on LOs: Model 6 also shows a statistically significant regression equation [F (411) =204, p < .001] with R2 = 0.577, explaining 57% of the variance for the effect of communicating information on LOs. The beta value (β =0.673, p = .001) also shows a positive increase in LOs. It can be concluded that communicating information is a significant predictor of the LOs.
Effect of Evaluating the product and process (Factor 7) on LOs: Model 7 describes the effect of the seventh dimension of IL on LOs. The statistically significant regression equation shows [F (411) =223, p < .001] with the R2 = 0.594, showing the fitness of model 7, which explained 59% of the variance in LOs. The beta value (β =0.632, p = .001) shows a positive increase in LOs. It can be concluded that evaluating the product and process is a significant predictor of the LOs.
Effect of IL Skills (Overall) on LOs: Model 8 also shows a statistically significant regression equation [F(411) = 343, p < .001] with R² = 0.456, which explains 45.6% of the variability in LOs. The beta value (β =0.843, p = .001) also shows the positive increase in LOs. Thus, these results rejected the null-hypothesis H02 as IL skills appeared as a positive predictor of LOs.


Table 5
Regression Models for the Effect of IL on LOs 
	S#
	Variable
	Unstandardized Coefficients
	t
	Sig
	F
	Sig
	R2 

	
	
	β
	SE
	
	
	
	
	

	1
	(Constant)
	1.829
	0.177
	10.319
	0.001
	278
	0.001
	0.405

	
	Defining the need for information
	0.626
	0.038
	16.683
	0.001
	
	
	

	2
	(Constant)
	1.417
	0.203
	6.977
	0.001
	270
	0.001
	0.397

	
	Initiating the search strategy
	0.737
	0.045
	16.42
	0.001
	
	
	

	3
	(Constant)
	1.41
	0.21
	6.713
	0.001
	251
	0.001
	0.381

	
	Locating and accessing the resources
	0.745
	0.047
	15.854
	0.001
	
	
	

	4
	(Constant)
	1.341
	0.197
	6.825
	0.001
	303
	0.001
	0.425

	
	Assessing and Comprehending the Information
	0.725
	0.042
	17.395
	0.001
	
	
	

	5
	(Constant)
	1.551
	0.196
	7.894
	0.001
	266
	0.001
	0.394

	
	Interpreting, synthesizing, and using information
	0.673
	0.041
	16.319
	0.001
	
	
	

	6
	(Constant)
	1.77
	0.208
	8.52
	0.001
	204
	0.001
	0.577

	
	Communicating Information
	0.653
	0.046
	14.285
	0.001
	
	
	

	7
	(Constant)
	1.729
	0.202
	8.565
	0.001
	223
	0.001
	0.594

	
	Evaluating the product and process
	0.632
	0.042
	14.946
	0.001
	
	
	

	8
	(Constant)
	0.924
	0.207
	4.475
	0.000
	343
	0.001
	0.456

	
	Information Literacy (Overall)
	0.843
	0.046
	18.513
	0.000
	
	
	



Discussion
This research primarily focused on examining the effect of IL skills and LOs among university students in Islamabad, by deploying a cross-sectional survey. The results exhibited that these students had moderate levels of skills for IL across all its subdomains. These results were expected and consistent with the recent research from Pakistan reporting that university students possess moderate levels of skills for IL, with significant variation across disciplines and skill domains. For instance, they are generally comfortable with basic computing and internet use but their proficiency in advanced searching, information evaluation, and use of academic resources is limited (Hussain & Alsanad, 2022; Irfan, Rafiq, & Arif, 2024; Naveed & Mahmood, 2019, 2021). A few other studies also reported variation in IL skills by disciplines. Engineering students tend to report higher IL skills, while social sciences students often perceive themselves as less competent. Whereas, the recent studies from other developing countries report that university students possess moderate IL levels, with strengths in information searching and access, but persistent weaknesses in determining the relevance and credibility of information sources and applying information effectively. For example, the study of Akter and Ahmed (2024) discovered that Bangladeshi students scored only 28.4% correct on information tasks before training, despite high self-perceived competence, but improved significantly after instruction. On the other hand, the Nigerian undergraduates, for instance, showed moderate search and access skills but low evaluation skills (Chiedu & Ogbomo, 2025). Similar gaps were found among Malawian students, who lacked skills in information search, web retrieval, and evaluation (Flywel & Jorosi, 2018).
	The results also indicated moderate levels of LOs among these university students. This outcome appeared logical as university students frequently achieve moderate levels of LOs, with several studies highlighting both the complexity of measurement and the factors that contribute to these results. The design and clarity of LOs, student engagement, institutional resources, and individual factors such as emotional intelligence and learning strategies all play significant roles in shaping student learning achievement (Guo et al., 2021; Holmes, 2020; Musso et al., 2020; Shafait et al., 2021; Schoepp, 2019). Moderate learning outcomes among university students are shaped by poor clarity and alignment of LOs with best practices in course design, lack of student engagement, and institutional support (Holmes, 2020; Lu et al., 2024; Shah, A., Syeda, Z., & Shahzadi, 2020). Addressing these areas holistically may help move students beyond moderate achievement levels. 
The IL skills with all its subdomains and LOs appeared to be strongly correlated (p < .001; and r > 0.50). Furthermore, the IL skills of undergraduate university students appear to regress their LOs, demonstrating a significant and positive effect of IL competencies on LOs. In other words, the increase in IL skills causes an increase in LOs. These outcomes were expected and appeared logical, as few recent studies from diverse universities also demonstrated a significant but positive correlation between IL skills and LOs among university students (Martodiryo et al., 2024). The higher levels of IL skills are also associated with increased cognitive and academic engagement (Mughari, Naveed, & Rafique, 2025), academic motivation (Ali et al., 2024), creativity (Asif & Naveed, 2025; Asif, Naveed, & Awan, 2025; Saadia & Naveed, 2024), academic success (Mughari, Naveed & Rafique, 2023; Ulfaika & Firdausya, 2023) and lifelong learning (Asif & Naveed, 2025; Naveed et al., 2023; Shaukat et al., 2024; Tachie-Donkor, & Ezema, 2023) among university students. IL also goes beyond and supports positive information-seeking behaviors, and adaptability to digital environments (Adarkwa, 2024; Nikou & Aavakare, 2021; Tachie-Donkor & Ezema, 2023). Owusu-Agyeman et al. (2021) similarly found that information literacy promotes intellectual growth and develops autonomous learning abilities, which directly impact academic achievement. This aligns with the findings of Latham et al. (2022), which indicated that students who comprehend their information needs excel in research assignments and coursework. Likewise, commencing the search strategy and identifying/acquiring resources were also substantial predictors of learning outcomes, with values of 0.737 and 0.745, respectively.
Conclusion, Implications, and Limitations
Several conclusions can be drawn based on the research outcomes. First, there was a statistically significant but positive correlation between IL skills and LOs. Lastly, the IL skills of the undergraduate university students had a positive effect on their LOs. These results have several implications for curriculum design, teaching practice, student support library, and educational polices. The IL skills need to be embedded into university curricula because several other studies also reflected that the integration of IL instruction, either through a specialized course or embedded modules in research methodology courses, not only enhances students’ academic success, self-efficacy, and attitudes toward learning but also learning outcomes (Banik & Kumar, 2019; Bernard, 2024; Purnell et al., 2020). This supports calls for Pakistan universities to make IL a core component of higher education. By investing in information literacy instruction, universities can enhance students' academic performance and equip them for an information-rich existence beyond academia. The educational policymakers need to prioritize the capacity-building of university students for IL skills to prepare them for lifelong learning and for the demands of an ever-changing information landscape.
The library administration, in collaboration with academics, needs to tailor instruction to students’ varying IL levels. The students with higher levels of IL skills needed to be oriented with more inquiry-based and reflective learning tasks. Whereas the students with lower IL skills may benefit from additional guidance and support (Yu et al., 2022). The learning through collaborative gamification and social approaches can be more effective to enhance the motivation, engagement, and self-efficacy of university students (Zou et al., 2021). Since IL is linked to academic success, and LOs, universities need to provide targeted interventions, such as workshops, refresher courses, seminars, etc., for students with lower IL levels (Tachie-Donkor & Ezema, 2023; Akter & Ahmed, 2024). Moreover, enhancing IL skills can fosters lifelong learning, creativity, and adaptability that are essential for students' future professional and personal development to navigate complex information environments beyond university (Tachie-Donkor & Ezema, 2023; Huang et al., 2023). Also, improving IL skills contributes to higher educational quality and better prepares students to contribute to society and the workforce (Banik & Kumar, 2019; Tachie-Donkor & Ezema, 2023). The design of smart classrooms and digital learning spaces also needs to consider students’ levels of IL skills to maximize engagement and learning outcomes (Yu et al., 2022).
Theoretically, the results corroborate and elucidate current theories regarding IL and its correlation with success in higher education. This study corroborates prior research demonstrating that information literacy is not merely a technical skill; it is a crucial academic and life skill that significantly influences students' success in higher education. The robust correlations between IL and LOs, including cognitive and self-development levels, demonstrate the overarching role of IL in promoting lifelong learning and self-reflection. The study also says that it is important to include IL in school curricula so that students can learn how to use these skills to find their way around the large amount of information.  The significant correlation between IL and study habits suggests that IL should be incorporated as a fundamental academic skill, akin to time management, to enhance student success.
Despite the importance of the study's findings, it is important to recognize its limitations.  The study's exclusive emphasis on undergraduate students from a particular geographic region may have limited the applicability of the results to other areas or educational levels.  Because students may overestimate or underestimate their IL skills and academic success, the use of self-reported data raises the risk of bias.  In order to overcome these constraints, future studies should increase the sample size and incorporate a wider variety of students from various educational settings.
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