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Abstract
This study inquires about the Digital literacy skills of higher secondary students in relation to demographic variables focusing on gender, locality and academic stream in higher secondary schools of Bargarh district in Odisha.  The sample size consists of 300 sample selected through stratified purposive sampling technique. The investigator administered Digital literacy skills scale developed by Rodriguez -de-Dios et al. (2016) to measure Digital literacy skills of higher secondary students. The investigator used a descriptive survey method for the study. Descriptive statistics such as Percentage, Mean, SD and inferential techniques like t-test, One-Way ANOVA for analysing the data. The research findings revealed that most students possess a moderate level of digital literacy, with no significant differences observed based on gender and locality. However, it was reported that there exist significant differences among different academic streams, with science students showing higher proficiency. The current research findings will help policymakers to integrate digital literacy skills into the curricula of higher secondary education institutions and will also help teacher, educators to plan various training sessions, seminars and intervention strategies for students. The study findings also have the importance of integrating targeted digital literacy programs in education to bridge skill gaps and enhance student preparedness for the digital era.
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Introduction

In the evolving context of the 21st century, the definition of literacy is undergoing through a transformation because of the growing reliance of society on technology. As our society has become more reliant on digital technologies over the past few decades mere the ability of reading and writing is now considered insufficient for functioning effectively in this digitized world (Glister, 1997). However, a more comprehensive concept named as digital literacy has been considered as a critical requirement in both the industrial and educational sectors (Ng, 2012). In recent years digital literacy is a fundamental requirement for online banking, government services, health sector as well as in education sector (Hague & Payton, 2010). In educational context, digital literacy plays a critical role in enhancing students' learning outcomes and academic performance. Research findings support a strong association between skills associated with  digital literacy and academic achievement (Patrik, 2024). Subsequently the students who can navigate and evaluate digital information effectively are better equipped to engage in research, complete assignments, and participate in collaborative learning environments. It has also been reported that students who are digitally literate are the self-directed learners who are capable of adapting to new technological demands (Subaveerapandiyan and Sinha 2021). In fact, Digital literacy is a basic prerequisite for employability in the modern economy. The World Economic Forum (2020) emphasizes that digital skills are among the most in-demand competencies in today's labor market. Employers increasingly seek individuals who can communicate effectively online, use data responsibly, and navigate collaborative digital environments. According to N. Imjai (2024), digital literacy is now considered a core employability skill alongside traditional qualifications. It influences not only the hiring process but also career advancement, as workplaces continue to digitize operations and rely more heavily on digital tools and platforms. 
However, a significant portion of students continues to struggle with digital literacy, particularly those from disadvantaged background due to the disparities in digital skill acquisition based on their socioeconomic status, geographic location, and school infrastructure (Sharadamma and Hemavathi 2022). This gap has been further exposed and widened by global events such as the COVID-19 pandemic, which forced a sudden shift to remote learning and highlighted the digital inequalities in education systems worldwide (UNESCO, 2020; OECD, 2021). To address these challenges, a holistic approach to digital literacy education is essential.  So, the study highlights the level of digital literacy skill of the higher secondary students with reference to their gender, locality and academic stream.
Theoretical Background 
Since its emergence the term digital literacy is the focus of researchers, higher education institutions and policy makers (European Commission, 2020; U.S. Department of Education, 2014). Digital literacy involves as the ability to locate, comprehend, create and evaluate information by using digital technology, as well as the capacity to engage critically and ethically with digital environments (Tzafilkou et al., 2022). However, the concept of digital literacy is ever evolving over the years as there is no mutual stance has been reported among scholars and researchers. Initially the term digital pedagogy was referred to the instrumental knowledge of hardware and software. During 1990s, digital literacy has been documented as an ability to read and understand hypertextual and multimedia texts (Arnone et al. 2010). However, over time, the concept begins to be seen as something different than a mere ability to use a software or a device as it involves both expertise and skills in the mechanical use as well as knowledge and skills about using these devices for different purposes (Chisholm, 2006). The concept of data literacy was first used by Paul Glister (1997) as a special mental skill associated with being able to reason rather than just pressing keys. Glister has proposed 6 different dimensions of digital literacy in his book ‘Digital literacy’ as (a) technical literacy, (b) information literacy, (c) communication literacy, (d) media literacy, (e) Critical thinking and (f) Social literacy to emphasizes the importance of integrating technical skill, cognitive skill and social skills for effectively utilization of digital technologies. 
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Fig 1. Conceptual Framework of Digital Literacy 

Although Glister (1997) has defined digital literacy most comprehensively way but still no general agreement among scholars and researchers. According to Bawden (2008), the idea of digital literacy is extremely broad and can encompass everything from highly specialized abilities and competencies to broad awareness and viewpoints. According to him, digital literacy consists of four parts: (a) foundations - the capacity to read, write, and operate computers and software programs; (b) background knowledge - an awareness of how digital and non-digital information is produced from different types of resources and conveyed; (c) core competencies - the capacity to piece together information from a variety of sources; and (d) attitudes and perspectives - the capacity to learn on one's own and behave well in a digital setting. Furthmore it has been conceptualized through five different dimensions as (a) photo visual literacy; (b) reproduction literacy; (c) information literacy; (d) information literacy and (e) socio- emotional literacy (Eshet- Alkalai & Amichai- Hamburger, 2002). Digital literacy is a necessary skill for survival in this digital era (Eshet- Alkalai, 2004). Ng (2012) has specified three dimensions of digital literacy comprising technological skill, cognitive skill and social skill. For adolescent learners, Rodriguez-de-Dios et al. (2016) have identified five key components of digital literacy as follows: (a) Technological or Instrumental Skill: Proficiency in utilizing digital technologies; (a) Communication Skill: Capacity to communicate using electronic devices; (c) Information Skills: The ability to locate, acquire, and assess the usefulness of information in a digital setting is referred to as information skills; (d) Critical Skill: Capacity to evaluate the information acquired critically  (e) Security Skill: Ability to use interactive communication without risks and dangers. Therefore, taking the existing literature into account the term digital literacy can be conceptualized as the awareness, attitude and ability of individuals to appropriately use digital tools and facilities to identify, access, manage, integrate, evaluate, analyse and synthesize digital resources, construct new knowledge, create media expressions, and communicate with others (Martin, 2008). It also refers to the awareness, attitude, and capacity of individuals to use digital tools and facilities appropriately in order to facilitate constructive social action, as well as to reflect on this process. Digital literacy also involves equipping students with the ability to think critically, solve problems and engage ethically in digital environments (Temirkhanova et al., 2024). Digital literacy also includes subskills such as information literacy, online safety, digital citizenship, and media literacy—each of which contributes to a student’s ability to function in the digital world responsibly and effectively (Gilster, 1997; Hobbs, 2010). 
Review of Related literature
The reviewed literature collectively emphasizes the growing importance of digital literacy across various educational levels and demographics. Digital literacy, a term that has gained prominence in educational discourse, refers to the range of skills required to effectively participate in the digital world (Tzafilkou et al., 2022) which is influenced by multiple factors including motivation, mindset, and logical thinking skills. It is also documented in the existing literature as the ability to effectively navigate, evaluate, and create information using digital technologies is crucial for success in both personal and professional spheres (Gilster, 1997). Studies have highlighted the importance of digital literacy due to its positive correlation with academic achievement and career readiness (Holm, 2024). The research findings have been consistently supported that university students who possess strong digital literacy skills tend to perform better academically and are more likely to utilize digital resources effectively (Subaveerapandiyan and Sinha, 2021). It is also reported that secondary school students with higher digital competency levels tend to perform better in digital tasks (Neog and Erigala 2024). Studies have also highlighted the impact of digital literacy on various outcomes including employability skill and social development of students (Holm, 2024; Imjai, 2024; Sharma et al., 2024).  Similarly, it is also found that logical thinking and digital literacy are positively correlated which in turn improves internship effectiveness of the pupil teachers (Imjai, 2024). 
However, despite the growing recognition of digital literacy's importance, many students still lack the necessary skills to effectively navigate the digital world (Sharadamma & Hemavathi, 2022). This deficiency can hinder their academic progress and future employability, underscoring the need for targeted interventions to bridge the digital literacy gap (Bansal, 2024). Studies have consistently shown a link between experiencing online harassment and negative mental health outcomes, highlighting the need for effective strategies to promote digital literacy among adolescents (Livingstone et al., 2011). By acquiring digital literacy skills, adolescents can become more competent and confident in the digital environment, reducing their vulnerability to these risks. The risks associated with digital technologies can have severe psychological consequences, including anxiety, depression, stress, and suicidal ideation (Nixon, 2014). Overall, the literature reveals a positive relationship between digital literacy and academic success, while also pointing to the need for targeted interventions.
The development of digital literacy skills among students is a complex process that requires a multifaceted approach (Tzafilkou et al., 2022). It involves not only technical skills but also critical thinking, problem-solving, and collaboration (Temirkhanova et al., 2024). So, the present study aims to investigate the digital literacy skills of higher secondary students, providing insights that can inform the development of targeted strategies to enhance their digital literacy skills. The findings of this study can help educators adapt their teaching methods to better support students in developing digital literacy skills, ultimately contributing to their academic success and well-being. Furthermore, this study can be helpful for policymakers about the need for digital literacy education and provide recommendations for promoting and implementing effective digital literacy programs in schools. By promoting digital literacy among students, educators and policymakers can bridge the digital divide across demographic variables and ensure that all the higher secondary students are well equipped with the necessary skills to thrive in the digital age. Skills and attitudes of adolescents as determinants of digital literacy. Despite the increasing importance of digital literacy, many educational institutions face challenges in integrating it effectively into the curriculum. According to Tzafilkou et al. (2022), In such case the findings of the present study may help the educators and policymakers to work together on creating learning environments to foster the development of digital literacy skills in the digital age. Moreover, the findings may have implication in curriculum design in shifting digital literacy as a peripheral skill to recognizing it as a core competency with reading, writing, and numeric literacy among the students (Beetham & Sharpe, 2010; Bansal, 2024).  
Objectives 

1. To investigate the level of digital literacy skills among higher secondary students.

2. To explain the level of digital literacy skills among higher secondary students in relation to Gender, locality and academic stream.
3. To study the difference between mean score of digital literacy skills among students in relation to gender, locality and academic stream.

Hypotheses
Ho1- There is no significant difference in mean scores of digital literacy skills among higher secondary students in relation to gender.
Ho2- There is no significant difference in mean scores of digital literacy skills among higher secondary students in relation to locality.
Ho3- There is no significant difference in mean scores of digital literacy skills among higher secondary students in relation to academic stream.
Operational definition of the variable
Digital Literacy skill – It is the ability to effectively navigate, evaluate, and create information using digital technologies is crucial for success in both personal and professional spheres (Gilster, 1997). In the present study digital literacy refers to scores obtained by administering the Digital Literacy Scale developed by Rodriguez -de-Dios et al. (2016) among higher secondary students.
Method 
The investigator had used descriptive survey method to investigate the digital literacy skills among higher secondary students. This method allowed for the collection of data on the current state of digital literacy skills, providing a comprehensive understanding of the phenomenon.
Population
All the higher secondary students from Bargarh District were considered as the population for the present study.
Sample and sampling procedure
The present study consists a sample size of 300 higher secondary students selected through stratified purposive sampling technique where the students i.e. gender (Male and Female), Academic stream (Arts, Science and Commerce) and locality (Urban and Rural) has been taken has a specific stratum from which they have been selected.


Fig 2. Stratified purposive sampling technique of 300 higher secondary students 
Total Sample Size (300)
Gender
Stream
Locality
Male
Female
Arts
Science
(150)
(100)
(100)
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(100)
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(150)
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 (150)
(150)


Instrumentation

In the present study the investigator has used Digital Literacy Scale developed by Rodriguez-de-Dios et al. (2016) to measure the level of digital literacy skills among higher secondary students. It has 6 dimensions specially designed for teen learners such as (a) Technological skill; (b) Personal security skill; (c) Critical skill; (d) Device security skill; (e) Informational Skill and (f) Communication skill.
Procedure of data collection
The investigator personally visited the selected participants with prior permission from higher authorities. Subsequently, he met with the participants, explained the purpose of the study, and introduced them to the requirements of the data collection tool and collected the data. All the data were kept confidential and used only for research purpose.
Statistical techniques used
The data collected from survey questionnaire was analysed by using both descriptive and inferential statistics such as Mean, Median, SD, t-test and One-Way ANOVA to gain a general insight among the participants regarding their digital literacy skills.
Data analysis and interpretation
In the present study, focus was on investigating the level of Digital literacy among higher secondary students. So, all the raw data were collected using appropriate tool and organized in a systematic way to facilitate objective wise analysis using required statistical techniques. After that the interpretation of data was conducted systematically to derive the results.
Objective wise analysis of data
Objective- 1 
Table- 1. To investigate  the level of digital literacy skills among higher secondary students

	SI. No.
	Level of digital literacy skill
	NO. of Respondents
	Percentage

	1
	High
	32
	10.7%

	2
	Moderate
	218
	72.7%

	3
	Low 
	50
	16.7%

	4
	Total
	300
	100%



Table 1 represents the information about the level of digital literacy skill of Higher Secondary Students, which revealed that 10.7% students have high level of digital literacy skill, 72.7% students have Moderate level of digital literacy skill and 16.7% have low level of digital literacy skill. It shows that maximum numbers of students have moderate level of digital literacy skill.
Figure 3. The pie chart presents the level of digital literacy skills among High, Moderate, Low-level students

high Level
Moderate Level
Low Level
17%	11%
72%


Objective- 2
Table 2. To explain  the level of digital literacy skill (%) in relation to gender, locality and Academic Stream

	
	
	High (%)
	Moderate (%)
	Low (%)

	Gender
	Male
	11
	73
	16

	
	Female
	10
	74
	16

	Locality
	Urban
	11
	76
	13

	
	Rural
	6
	74
	10

	Academic Stream
	Arts
	4
	70
	26

	
	Commerce
	5
	65
	30

	
	Science
	24
	66
	10



Table 2 represents the information about the digital literacy skills according to Gender (Male, Female) Students, which revealed that 11.1% students have high level, 73.0% students have Moderate level and 15.9% have low level of Social Media Addiction according to Male. Similarly, which revealed that 10.3% students have high level, 72.4% students have Moderate level and 17.2% have Low level of digital literacy skills according to Female. It shows that maximum numbers of students have moderate level of digital literacy skills according to gender. With reference to Locality (Rural and Urban) Students, which revealed that 10.7% students have high level, 69.3% students have Moderate level and 20.0% have low level of digital literacy skills according to Rural. Similarly, which revealed that 10.7% students have high level, 76.0% students have Moderate level and 13.3% have low level of digital literacy skills according to Urban. It shows that maximum numbers of students have moderate level of digital literacy skills according to locality. In terms of academic Stream (Arts, Science and Commerce) Students, which revealed that 24.0% students have high level, 66.0% students have Moderate level and 10.0% have low level of digital literacy skills according to Arts. Similarly, which revealed that 4.0% students have high level, 69.0% students have Moderate level and 27.0% have low level of digital literacy skills according to science. Similarly, which revealed that 4.0% students have high level, 83.0% students have Moderate level and 13.0% have low level of digital literacy skills according to commerce. It shows that maximum numbers of students have moderate level of digital literacy skills according to Stream.

Figure 4. Variation in the level of DLS (%) in relation to demography

Objective-3 To study the mean difference in Digital literacy skill in relation to Gender, locality and academic stream
Table 3 Distribution of mean, SD, and t-test of digital literacy skills based on Gender and locality
	
	
	N
	Mean
	SD
	t value
	df
	sig. level (two tailed)

	Gender
	Male
	150
	105.69
	12.08
	0.374
	298
	0.708

	
	Female
	150
	105.18
	11.27
	0.37
	258.16
	0.712

	Locality
	Urban
	150
	104.6
	12.12
	-1.19
	298
	-1.593

	
	Rural
	150
	106.2
	11.03
	-1.2
	295.37
	-1.593









Table 3 Shows that the level of digital literacy skill among Higher secondary students in relation to locality. Level of digital literacy skill 150 students Rural, standard deviation is 12.12956 and Mean is 104.6067 & 150 students Urban, standard deviation is 11.03563 and Mean is 106.20000.
Table 4. Analysis of one-way ANOVA

	Source of Variation
	Sum	of
Squares
	Df
	Mean Square
	F
	Sig. level
	Remarks

	Between Groups
	
2170.687
	
2
	
1085.543
	
8.463
	
0.000
	Significant at 0.05 level

	Within Groups
	38087.510
	297
	128.241
	
	
	

	Total
	40258.197
	299
	
	
	
	



The ANOVA result showing a significance level of .000 indicates that there is a statistically significant difference in digital literacy skills among students from different academic streams. Since the p-value is less than the commonly accepted threshold of 0.05, it suggests that the variation in digital literacy is not due to random chance but is meaningfully associated with the students' stream of study. This implies that the academic stream a student belongs to plays an important role in determining their level of digital literacy. To further identify which specific streams differ from each other, a post-hoc analysis such as Tukey's HSD may be conducted.
Table 5. Analysis of Post hoc test

	
(I) Stream
	
(J) Stream
	
Mean Difference (I-J)
	

Std. Error
	

Sig. level

	Arts
	science
	6.49000
	1.60150
	.000

	
	commerce
	2.26000
	1.60150
	.336

	Science
	Arts
	-6.49000
	1.60150
	.000

	
	commerce
	-4.23000
	1.60150
	0.24

	Commerce
	Arts
	-2.260000
	1.60150
	0.336

	
	science
	4.230000
	1.60150
	0.24



The Tukey HSD post hoc test was conducted to determine which specific academic streams differed significantly in their DLS scores. The results showed a significant difference between Arts and Science students, with Science students scoring significantly lower (mean difference = 6.15, p = .000). There was also a significant difference between Science and Commerce students, where Science again scored lower (mean difference = 4.23, p = .024). However, the difference between Arts and Commerce students was not statistically significant (mean difference = 2.26, p = .336). These findings indicate that Science students performed significantly lower in DLS compared to both Arts and Commerce students, while Arts and Commerce students did not significantly differ from each other. These results support the alternative hypothesis that the stream of study has a significant effect on the digital literacy skills of higher secondary students.
Table 6. Analysis of homogeneous subsets table

	Academic
Stream
	
N
	Subset for alpha = 0.05

	
	
	1
	2

	Science
	100
	101.8300
	

	Commerce
	
100
	
	
106.0600

	Arts
	100
	
	108.3200

	Sig.
	
	1.000
	.336



The homogeneous subsets table from the post hoc Tukey HSD test indicates how the different groups (Streams) compare in terms of their DLS means. At the 0.05 significance level, two distinct subsets were identified. Science students falls into the first subset with a mean of 101.83, while arts students and Commerce students fall into the second subset with means of 108.32 and 106.06 respectively. This grouping suggests that there is no statistically significant difference in DLS means between arts students and Commerce students, as they are placed in the same subset. However, science stream students are significantly different from both Arts students and Commerce students, since it appears in a separate subset. These findings help identify which groups are statistically similar or different in their mean scores after conducting ANOVA.
Findings

· The findings revealed that a majority of higher secondary students (72.7%) possess a moderate level of digital literacy skills. Only 10.7% of students demonstrated a high level, while 16.7% showed a low level of digital literacy. This indicates that most students are moderately proficient in digital literacy.
· When analyzed by gender, both male and female students exhibited similar trends, with most students in both groups falling within the moderate category (73.0% of males and 72.4% of females).
· With respect to locality, urban students demonstrated a slightly higher proportion of moderate digital literacy (76.0%) compared to rural students (69.3%), though both groups showed the same proportion of high-level skills (10.7%).
· In terms of academic stream, notable differences were observed. Stream 1 and Stream 3 students had higher levels of digital literacy compared to Stream 2 students, indicating that the academic stream plays a role in digital literacy proficiency.
· The findings revealed that there is no significant difference in digital literacy skills based on gender. The mean scores for male and female students were very close (105.70 and 105.19 respectively), indicating that gender does not have a significant effect on students' digital literacy skills. Thus, null hypothesis H01 is accepted.
· The results indicated no significant difference in digital literacy between rural and urban students. Although urban students had a slightly higher mean score (106.20) than rural students (104.61), the difference was not significant. Therefore, locality does not have a significant effect on digital literacy skills, and null hypothesis H02 is accepted.
· The result indicated a significant effect of academic stream on digital literacy skills. students from Arts Stream scored significantly higher than those from science Stream and commerce Stream . There is a significant difference between arts students and science students similarly there is a significant difference between Science students and commerce students but there is No significant difference was found between arts students and commerce students.


Discussion
Research findings have revealed that digital literacy skills can vary significantly depending on factors such as gender, locale, and access to technology (Bansal, 2024; Palomino, 2023). It has been found that urban students tend to possess higher digital literacy levels compared to their rural counterparts (Bansal, 2024). The findings of the study revealed that the majority of students possess a moderate level of digital literacy, which aligns with previous research findings conducted by Nalaila et al. (2024), who also reported that most Tanzanian university students demonstrated basic proficiency but lacked advanced competencies in managing Learning Management Systems (LMS). Gender-wise, no significant difference was found in digital literacy scores, as both male and female students showed similar mean scores. These findings support the findings of T.K. Arslantas (2022), who concluded that gender does not significantly influence digital literacy levels among students with visual impairments. Similarly, Zhang (2023) found no statistically significant difference in digital literacy based on gender, suggesting equal access and exposure to digital technologies across genders. Regarding locality, although urban students had slightly higher mean scores than rural students, the difference was statistically insignificant. This is consistent with Holm (2024), who observed no substantial variation in digital literacy across different age groups and backgrounds, indicating that external demographic factors might have a minimal effect when digital tools are equally accessible. The most notable difference emerged in terms of academic streams. Students from the Arts stream outperformed those from Science and Commerce. This aligns with the findings of Palomino (2023), who highlighted disparities in digital literacy based on program type, with students in some educational programs exhibiting higher competencies in communication and collaboration tools. It may be inferred that curriculum orientation and pedagogical approaches in the Arts stream possibly encourage more engagement with digital tools, fostering higher digital literacy. In summary, the discussion reinforces the notion that digital literacy among students is influenced more significantly by academic context rather than gender or location. This suggests a need for curriculum-specific digital literacy interventions and training to bridge the gaps across academic streams.
Educational Implication of the study
· Digital literacy should be integrated into the higher secondary school curriculum to ensure that students develop essential 21st-century skills.
· Special support programs should be introduced for students in academic streams that showed lower levels of digital literacy.
· Teachers should receive regular training to effectively incorporate digital tools and technologies into classroom instruction.
· Equal access to digital resources and infrastructure must be ensured, particularly for students in rural areas.
· Stream-specific digital literacy initiatives should be developed to address the unique needs of different academic disciplines.
· Education policymakers should design and implement comprehensive policies that promote digital literacy across all levels of schooling.
Suggestion for further study
· Future research may be conducted with a larger and more diverse sample size across different regions to generalize the findings more broadly.
· A comparative study could be undertaken to examine digital literacy levels across different school types, such as government, private, and semi-government institutions.
· Further studies may explore the relationship between digital literacy and academic performance or other psychological variables such as motivation, self-efficacy, and technology anxiety.
· Longitudinal research could be conducted to observe how digital literacy skills develop over time among higher secondary students.
· Studies focusing on the impact of teacher digital competence on student digital literacy may provide valuable insights into instructional effectiveness.
· Future researchers may investigate the effectiveness of specific digital literacy intervention programs in improving students' skills.
Conclusion
The present study aimed to assess the level of digital literacy skills among higher secondary students and examine its relationship with gender, locality, and academic stream. The findings revealed that the majority of students possess a moderate level of digital literacy, with very few demonstrating high or low levels. Statistical analysis indicated no significant effect of gender or locality on digital literacy skills, suggesting a relatively balanced distribution across these groups. However, a significant difference was found based on academic stream, with students from certain streams exhibiting higher digital competence than others. These results highlight the importance of integrating digital literacy into the school curriculum and addressing disparities through targeted interventions. As digital skills become increasingly vital in academic and professional settings, it is essential to ensure that all students, regardless of background or academic stream, are equipped with the necessary digital competencies. The study contributes to the growing body of research in the field and lays the groundwork for future studies that can explore deeper dimensions of digital literacy among school students.
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Variation in the level of DLS (%) in relation to demography 

High(%)	
Male	Female	Urban	Rural	Arts	Commerce	Science	Gender	Locality	Stream	11	10	11	6	4	5	24	Moderate (%)	
Male	Female	Urban	Rural	Arts	Commerce	Science	Gender	Locality	Stream	73	74	76	74	70	65	66	Low (%)	
Male	Female	Urban	Rural	Arts	Commerce	Science	Gender	Locality	Stream	16	16	13	10	26	30	10	
Digital literacy score
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