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Introduction 

The proliferation of Information and Communication Technologies (hereinafter ICTs) in last 

decades has either changed or tailored job responsibilities of most of the professionals including 

librarians and information officers. Library professionals are expected to acquire and develop their 

ICT skills to cope with the new ICT advancements (Ashcroft and Watts, 2005). Funding limits and 

customer demands are transforming the traditional level of staffing, service quality and access to 

resources in libraries (Casey and Savastinuk, 2006). Libraries emphasise ICT skills when 

recruiting new staffs. Gerolimos and Konsta (2008) studied 200 job advertisements for the position 

of librarians in the UK, the USA, Australia and Canada. 38 skills and qualifications including a 

number of ICT skills were identified as required for the jobs. The listed ICT skills dealt with digital 

collections, databases, library automation systems, use of software applications (Operating 

System, Office etc.), design, creation and maintenance of web pages, programming, evaluation of 

software and hardware technologies, and various other aspects of ICT.  

ICT is critical to the countries intending to move forward to information or knowledge-

based society. If applied and used appropriately, ICT can act as a development enabler for 

individuals, organisations and countries (ITU, 2013, p. 17). However, studies suggest that only 

having availability of and access to ICTs is not adequate; individuals must possess sufficient 

knowledge and skills to use ICTs effectively (Bowler and Nesset, 2013; McManus, 2006). 

Warschauer (2002) suggested four types of resources required for practical use of ICT: (1) physical 

resources, (2) digital resources, (3) human resources, and (4) social resources. Physical resources 

refer to the physical infrastructure to access to computers and telecommunication connections. 

Digital resources include the digital contents accessible online. Human resources encompass 

literacy and skills to use ICT, and social resources are the supports from the community, 

institutions, and societal structures to have access to ICT. 

Measuring the Information Society Report 2017 of the International Telecommunication 

Union (ITU) indicates that there are significant level of digital gaps between developed and 

developing countries, and digital gender divide is significant in the developing countries (ITU, 

2017, p. 2). Although, both developed and developing countries are increasing their investments 

in ICT infrastructure substantially for socioeconomic development (Bankole, Osei-Bryson and 

Brown, 2013; Bollou & Ngwenyama, 2008), all the countries are not benefited equally with their 

investments. The success of ICT access depends on ICT usage and ICT skills, and the intensity of 

ICT usage depends on necessary ICT skills. Moreover, ICT learning is more important in the 

developing countries in maximizing the ICT usage and skills (Alderete, 2017). 

Bangladesh, a South-Asian developing country with the literacy rate of about 73 percent 

in 2016 (CIA, 2018), was ranked at 147 among 176 countries in the global ICT Development Index 

(IDI). Despite some government initiatives to foster access to and use of ICT in every aspect of 

daily lives, only 18% of the total population (results of 2016) had access to the internet (ITU, 2017, 

pp. 31, 142). In order to maximize the use of available physical and digital ICT resources, library 

and information professionals can play a dynamic role. Typically, the graduates from the Library 

and Information Science (hereinafter LIS) schools work as library professionals in Bangladesh 

who can contribute to build a knowledge-based society. However, no empirical study was carried 
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out to assess whether the LIS students, the future LIS professionals, possess ICT skills required to 

perform as successful professionals. 

The present survey is the first-ever study attempted to measure the self-reported ICT skills 

and digital gender divide among LIS students in Bangladesh. The study was carried out in two LIS 

schools at the two largest and oldest public universities in Bangladesh. The findings of the study 

would portray the overview of perceived ICT skills of the LIS students in a developing country. It 

can help the LIS schools in Bangladesh and other developing countries to identify the loopholes 

in their curricula that should be modified to improve the ICT skills among their students. ICT 

skilled graduates from LIS schools could perform both as skilled library professionals and as 

human resources who can participate actively to build a ICT literate society. 

Review of related research 

Several scholars and organizations have defined ‘ICT skills’ and labelled different terminologies 

to denote the same phenomenon, for example, ‘ICT skills’ (Ashcroft and Watts, 2005; Buarki et 

al., 2011a; Claro et al., 2012; OECD, 2013), ‘ICT literacy’ (Lau and Yuen, 2014; P21, 2015), ‘ICT 

competency’ (Cha et al., 2011), ‘computer and information literacy [CIL]’ (Fraillon et al., 2013), 

‘digital skills’ (Jara et al., 2015; Zhong, 2011) and ‘digital information and communication skills’ 

(Siddiq et al., 2016). Claro et al. (2012) defined ICT skills as the combination of computer literacy 

skills (technical abilities) and information and communication literacy skills (i.e., critical and 

creative use of information, e.g., searching and evaluating information, exchanging information or 

transforming ideas into digital content). OECD (2013) defined ICT skills as “the ability to use 

digital technology, communication tools and networks to acquire and evaluate information, 

communicate with others and perform practical tasks.” This set of skills has been regarded as the 

core competencies of twenty-first-century learning and skills students must master to participate 

effectively in the society (Binkley et al., 2012). 

In the age of digital technology, students are engaging themselves successfully with 

computers and the internet in their daily lives (Alvermann, 2008). However, studies argue that in 

the sophisticated online environment a substantial proportion of the students are struggling with 

using the internet and other digital technologies for academic purposes (Gray, 2013). Many 

students adopt simple approaches for online inquiry; they employ only a few strategies to locate 

information, and rarely evaluate the reliability of the information (Bennett et al., 2008; Dwyer, 

2016). In both developed and developing countries, many students commence universities with 

inadequate information-seeking skills (Lwehabura, 2016). The educational use of ICT increases 

substantially from secondary education to higher education. Nonetheless, students’ basic ICT 

competencies do not improve noticeably at the university level, instead, their skills in advanced 

ICT, for example, skills in developing websites, develop significantly during their higher education 

(Verhoeven et al., 2012). 

The scholars and practitioners in the field of education, library and information science, 

and computer science have developed a handful number of assessment tools to measure ICT skills 

of different groups of individuals. Several attempts have been made to measure the ICT skills of 

university students (for example, Al-Muomen and Abdulla, 2017; Ivanković et al., 2013) including 

students in LIS schools (for example, Abubakar, 2010; Buarki et al. 2011a; Israel and Edesiri, 

2014). Most of the scholars adopted the self-assessment method to evaluate students’ skills in ICT 

because of its being inexpensive and less time-consuming. However, to the best of our knowledge, 

no scholarly research has been conducted yet to assess ICT skills of university students in 

Bangladesh. 



Studies found that although the LIS students in the developing countries often possess 

proficient level of skills in basic computer and internet tasks, they exhibit average or poor skills in 

advanced ICT. For example, LIS graduates in two leading universities in Kenya were found lacked 

advanced ICT knowledge, competencies and skills required to perform well in their workplaces 

(Ondieki Makori et al., 2013). Buarki et al. (2011a) found in their study that the Kuwaiti LIS 

students possessed basic knowledge and skills in ICT but lacked advanced searching and internet 

navigation skills. The scenario is not different in the case of university students in other disciplines 

in Kuwait. A survey of the science and social science undergraduates (n = 281) in two colleges at 

Kuwait university was carried out to know their perceptions of their skills in using information 

technology and the internet. As the data collection instrument, the study used a (self-constructed) 

questionnaire consisted of 22 questions. The trend in results was that the students perceived their 

skills as good in www, email, and general computer-related tasks. However, in advanced computer 

and internet skills, the estimates were at the average level. They perceived poor skills in case of 

more technical tasks, for example, in web design software (Al-Muomen and Abdulla, 2017).  

Israel and Edesiri (2014) surveyed undergraduate students (n = 238) of two LIS schools in 

Nigeria. One of the objectives of the study was to know the self-reported ICT skills of the 

undergraduate students through a (self-developed) questionnaire. Eight affirmative statements 

were used to measure the perceived skills of the students. There were only three alternative answers 

to report- “agree”, “disagree”, and “undecided”. All the eight items were for measuring basic 

computer and internet skills. For example, item 2 is a typical one: “I can use a mouse, pointing 

device and keyboard”. Nonetheless, the authors concluded that the LIS students possessed ICT 

skills. Abubakar (2010) conducted a survey in a LIS school in Nigeria and found adequate ICT 

infrastructure and sufficient courses with ICT components in the school. However, the students’ 

(n = 80) responses indicated that they did not perceive to have adequate knowledge and skills in 

computer applications, search engines, media resources, and using and cataloguing e-resources. 

Adetimirin (2012) argued that students in the state-owned universities of Nigeria had limited 

access to ICT facilities and thus exhibited poor skills. Furthermore, the LIS curricula in Nigeria 

were not supportive of developing ICT competencies among the graduates to make them capable 

of performing their professional duties efficiently in modern libraries, information and document 

centres (Mole et al., 2016). 

Women have less opportunities than men to access to ICT in both developing (Antonio and 

Tuffley, 2014) and developed countries (AL-Rababah and Abu-Shanab, 2010, 2011). Cooper 

(2006) argued that gender digital divide exists among the people of all ages around the world and 

is deep-rooted in existing socialization patterns. Thus, male students possess better computer 

(Deechuay et al., 2016) and internet skills than their female counterpart (Owens & Lilly, 2017). 

Kiss and Csiba (2017) examined ICT literacy of Serbian (n = 226) and Slovakian (n = 216) students 

in higher education using a self-report questionnaire. The questionnaire included 15 items and a 

4-point Likert scale. The study found significant gender differences in ICT literacy; Serbian male 

students had a higher score in twelve items than the Serbian female students, and Slovakian male 

students possessed better skills in nine items than their female counterpart did. Based on a self-

report study of 834 undergraduate students in Thailand, Deechuay et al. (2016) reported that the 

males affirmed higher level of computer self-efficacy beliefs than the females. Using a self-report 

questionnaire, Li and Kirkup (2007) conducted a survey of 465 university students (220 Chinese 

and 245 British students) on computer and internet use. Gender differences were found among 

both British and Chinese students; the male students used the internet more frequently than female 

and thus reported higher skills in the internet than the female students. In case of computer use, 



more extensive gender differences were found among the British students than the Chinese 

students. About 80 percent of the Chinese female students agreed that ‘men spend more time on 

computers and surfing the internet than women’. Chinese male students perceived higher skills in 

both computer and the internet than the females, however, British males reported higher skills than 

females only in using computer. 

Nonetheless, contrary results were also found, for example, analysing the data of 228 

students from 30 HEIs in Mexico, Bordas-Beltrán and Arras-Vota (2018) found that female 

students’ perceived ICT competencies were higher than the male students. Moreover, some 

researchers asserted that though male students’ perceived internet skills are higher than that of the 

female students, there is no gender difference in the performance-based skills (Hargittai and 

Shafer, 2006). Cazan et al. (2016) found that the male students were more experienced in using 

computers compared to the female students, but did not find any gender differences regarding 

computer anxiety, self-efficacy and negetive attitudes towards the internet. 

Most students in Bangladesh start their higher education without possessing any 

knowledge of scholarly information sources and skills in formulating search queries (Ferdows and 

Ahmed, 2015). More than two-third of the undergraduates in the Faculty of Arts (including LIS 

school), Dhaka University, Bangladesh do not have any idea about the Boolean operators. Less 

than one-third of the respondents reported that they rely on online databases and websites for 

searching scientific papers (Islam and Rahman, 2014). Furthermore, the LIS students at the 

University of Dhaka, Bangladesh was found to have insufficient information literacy skills (Islam 

and Tsuji, 2010). 

Lack of ICT competences was emphasised to be the most critical concern for the 

employability of the LIS students in Kuwait (Marouf and Rehman, 2007). Therefore, ICT skills 

are considered as keys to learning and education of LIS professionals and a critical prerequisite to 

their employability (Buarki et al., 2011b). LIS students are future library and information 

professionals who should possess advanced ICT skills in order to participate actively in building 

knowledge-based societies. Recognizing the deficiencies in ICT skills among LIS students, studies 

suggest LIS schools revise their curricula (Al-Daihani, 2011; Buarki et al., 2011b) as well as 

change their instruction methods prioritising the need for developing ICT skills and competencies 

among the graduates (Mole et al., 2016). 

Aims and research questions 

The present study intended to investigate whether LIS students in a developing country have 

adequate ICT skills in order to use ICTs for their academic and professional purposes. The research 

questions of the study were: 

RQ-1: What is the level of self-estimated overall and task-specific ICT skills of LIS 

students? 

RQ-2: What are the differences among LIS students of different academic levels regarding 

their self-estimated skills in ICT? 

RQ-3: What are the gender differences in self-estimated ICT skills of LIS students in a 

developing country? 

Methods 

The positivist approach was employed to conduct the study. Positivist views reality as objective, 

external, independent of the researcher and involves testing of hypothesis with rigorous 

quantitative methods such as experiment, surveys, and statistics (Neuman, 2006). 

 

Context of the study 



In Bangladesh, Library and Information Science (LIS) education is provided by three public 

universities, at least six private universities, the National University (the affiliating university), 

and some colleges and institutions affiliated with the National University. Two criteria were 

considered in selecting the study areas: (1) public universities, which offer (2) a bachelor and a 

master’s degree in LIS. Consequently, the departments (schools) of Information Science and 

Library Management (ISLM) at the University of Dhaka (DU) and the University of Rajshahi (RU) 

in Bangladesh were selected as the study areas. Both the schools offer bachelor (4 years), master 

(1 year), professional master (2 years), MPhil (2 years), and doctoral (3 years) degree programmes 

in Library and Information Science. Furthermore, the ISLM school at RU offers a 1-year 

postgraduate diploma (PGD) in LIS. 

Subjects of the study 

All the current bachelor’s and master's degree students in the ISLM department at RU and DU 

were selected for this study purposively. The students in PGD, professional master's, MPhil, and 

doctoral degree were not included in the study because of three distinctive characteristics, i.e., 

most of them were (1) graduated from different disciplines, (2) professionals and part-time 

students, and (3) from different age groups. DU had 302 regular LIS students (239 bachelor’s and 

63 master's degree students). RU had 287 regular LIS students (237 bachelor’s and 50 master's 

degree students). The total population of this study was 589 students (476 bachelor’s and 113 

master's degree students).  

Among 302 students at DU, 132 (43.7%) students participated in the study; while at RU, 

out of 287 students 108 (37.6%) participated in the study. The overall response rate was reasonable 

(40.75%), but the response rate of the group of second-year students was relatively low (17.05%). 

Thus, we cannot fully rely on the data representativeness of this group (Table 1). Out of the 240 

respondents from the two universities, 59.6% were male, and 40.4% were female. Among the 108 

respondents from RU, 75% were male, and 25% were female. At DU, the percentages of male and 

female were 47 and 53 respectively. The respondents of the survey were 17 to 26 years old; the 

average age (means) of the participants was 21.5 years. 

Table 1. Response ratio at DU and RU 

Number of participants from different academic groups 

Level of 

education 

University of Dhaka University of Rajshahi Total 

Actual no 

of 

students 

Participants 

Actual 

no of 

students 

Participants 

Actual no 

of 

students 

Participants 

First year 

(Bachelor’s) 
79 33 (41.77%) 61 33 (54.10%) 140 

66 (47.14%) 

Second year 

(Bachelor’s) 
65 6 (9.23%) 64 16 (25%) 129 22 (17.05%) 

Third year 

(Bachelor’s) 
56 24 (42.86%) 56 10 (17.86%) 112 34 (30.36%) 

Fourth year 

(Bachelor’s) 
39 36 (92.31%) 56 21 (37.5%) 95 57 (60%) 

Master’s 63 33 (52.38%) 50 28 (56%) 113 61 (53.98%) 

Total 302 132 (43.71%) 287 108 (37.63%) 589 240 (40.75%) 

 



Data collection 

The data were collected through a structured web-based self-reported questionnaire. An online 

survey tool ‘Webropol’ was used to administer the questionnaire. The link to the Webropol survey 

was sent to the participants’ personal and group email addresses. They were requested to fill up 

the questionnaire and submit it online. The students were assured that the collected data would be 

used for research purposes only; their personal information will be kept confidential and will not 

be published under any circumstances. 

Instrument 

The self-reported questionnaire included 27 items intended to measure various aspects of 

perceived ICT skills. A five-point Likert scale was used to collect the responses ranging 1= “Poor”, 

2 = “average”, 3 = “good”, 4 = “very good”, and 5= “Excellent”. The students were asked to rate 

their overall computer skills ranging from 1 = “poor” to 5 = “excellent” based on the predefined 

benchmark: “Poor (1) = I am able to start up, log on and shut down a computer” to “Excellent (5) 

= I have skills in programming languages. I can develop software or applications”. Similarly, the 

respondents were requested to rate their internet skills ranging from 1 = “poor” to 5 = “excellent” 

based on the predefined scale: “Poor (1) = I am able to launch any of the web browsers. I can use 

social networking sites (e.g., Facebook, Twitter, etc.)” to “Excellent (5) = I can record videos and 

publish online. I can design web pages”. In the case of task-specific skills, the respondents were 

requested to rate their skills ranging from 1 = “poor” to 5 = “excellent” in 25 specific tasks related 

to ICT. 

Data analysis 

The data collected from the participants were downloaded from Webropol as SAV file and 

analysed using IBM SPSS Statistics 25. Two out of the 27 items, “overall computer skill” and 

“overall internet skill” were analysed separately because of the distinct nature of the items. The 

rest of the items were used to investigate students’ perceived skills in various computer and internet 

related tasks. An Exploratory Factor Analysis (EFA) was conducted using a maximum likelihood 

extraction method and direct oblimin rotation to determine the factor structure of 25 items. Three 

items were eliminated because those were cross-loaded and the differences between the loadings 

were less than 0.2. The Kaiser-Meyer-Olkin measure of sampling adequacy (.89), and Bartlett’s 

test of sphericity (χ2 (231) = 3007, p < .001) indicating that applying EFA in this data sample was 

meaningful. Eigenvalues >1 and the form of the scree plot suggested a four-factor solution (cf. 

Field, 2011: 665–706).  

The resulting pattern matrix is presented in Appendix A. The structure of factors fit well 

with the intended conceptual components of the instrument: (1) general computer and internet 

skills, (2) skills in evaluation of internet resources, (3) advanced computer and internet skills, and 

(4) skills in professional software applications.  The reliability of each factor was examined using 

Cronbach’s alpha. The reliability scores of the scales were high: .90 for skills in general computer 

and internet tasks (8 items), .85 for skills in advanced computer and internet tasks (8 items), .94 

for ability to evaluate internet resources (3 items), and .73 for skills in professional software (3 

items). 

The skewness and kurtosis, the Shapiro-Wilk test, and the histograms of the factored 

variables indicated that the data were approximately normally distributed except for professional 

software (factor 4). In the first-year students' data, the absolute values for skewness and kurtosis 

exceeded the threshold value 1.0. Therefore, both parametric and non-parametric tests were first 

carried out for datasets passing the normality assumption.  Because no remarkable differences 



between parametric and non-parametric test results were observed, only non-parametric versions 

are presented here.   

Descriptive statistics were used to generate results like means and standard deviations to 

measure students’ self-reported overall computer and the internet skills, and their perceived skills 

in various ICT-related tasks. The Mann- Whitney U-test was carried out to test the gender 

differences regarding perceived ICT-related skills. Moreover, the Kruskal-Wallis H-test was 

performed to test the hypothesis that there was no significant difference among the groups of 

different academic levels regarding their self-evaluated ICT skills. The Dunn’s pairwise test was 

carried out to identify between which pairs of academic groups significant differences took place. 

All the pairwise significance values were adjusted using the Bonferroni correction as suggested by 

Benjamini and Hochberg (1995). 

Results 

Overall estimates of computer and internet skills  

The summary of overall computer and internet skills is presented in Table 2. The figures are based 

on the two single items in the questionnaire requesting an overall estimate. The participants 

perceived that their overall computer skills were good (M = 3.05). The Mann- Whitney U-test 

found that the female students’ (Mdn = 2.74) self-reported overall computer skills were lower than 

the male students (Mdn = 3.23). The Kruskal-Wallis test provided evidence of a difference between 

students at different academic levels. The Dunn’s pairwise test revealed that the fourth-year 

bachelor students (Mdn = 3.38) perceived themselves as more skilled than the first-year bachelor 

students (Mdn = 2.74) did. No differences were found between other pairs of academic levels. 

Table 2. Self-estimated overall computer and internet skills 

Items Categories Groups n 
Mean/ Grouped 

median 

U-test/ H-test 

U/ H p 

Overall 

computer skills 

Gender 
Female 97 Mdn = 2.82 

U = 5491 .004 
Male 143 Mdn = 3.23 

Academic 

level 

1st-year bachelor’s 66 Mdn = 2.74 

H = 14.41 .006* 

2nd-year bachelor’s 22 Mdn = 3.06 

3rd-year bachelor’s 34 Mdn = 3.31 

4th-year bachelor’s 57 Mdn = 3.38 

Master’s 61 Mdn = 3.00 

All students 240 M = 3.05  

Overall internet 

skills 

Gender 
Female 97 Mdn = 2.92 

U = 5008 .000 
Male 143 Mdn = 3.35 

Academic 

level 

1st-year bachelor’s 66 Mdn = 2.98 

H = 11.72 .020* 

2nd-year bachelor’s 22 Mdn = 3.00 

3rd-year bachelor’s 34 Mdn = 3.00 

4th-year bachelor’s 57 Mdn = 3.42 

Master’s 61 Mdn = 3.25 

All students 240 M = 3.18  

* Significant difference was found between the groups of bachelor’s first-year and fourth-year 



The students estimated that their overall internet skills were also good (M = 3.18). The 

male students (Mdn = 3.35) regarded themselves as more skilled than the female students (Mdn = 

2.92). Kruskal-Wallis H test revealed that there is a difference between at least one pair of groups 

formed on the basis of students’ academic level. Post hoc tests were carried out between the ten 

pairs of groups. A statistically significant difference was found only between the first-year and 

fourth-year bachelor students (Mdn = 2.98 and 3.42 respectively). No differences were found 

between the other pairs of groups. 

Skills in specified computer and internet tasks 

The results in this section are based on the factorised sum variables where each score is an average 

of several specified skill components. Table 3 summarises the comparison between male and 

female students, and Table 4 presents the comparison across students’ academic levels. 

General computer and internet tasks: The students estimated that they had good but below 

very good (M = 3.39) level of skills in general computer and internet tasks. This factor includes 

skills in word processing, presentation graphics, browsing the internet, using search engines, 

downloading from and uploading on the internet, email tools and services, installation of 

application software in the computing devices, and installation of operating systems. The male 

students gave higher estimates of their skills than the female students. The Kruskal-Wallis H-test 

found that there was a difference between the mean ranks of at least one pair of academic groups. 

The self-reported skills of third-year (Mdn = 3.81) student were higher than the students of first-

year (Mdn = 3.03). No statistically significant difference was found between other pairs of the 

academic groups. 

Advanced computer and internet tasks: This variable combined eight subskills: skills in 

spreadsheet software, notebook software, database software, using cloud storage, blogging, 

recording and publishing videos, web-page design, and programming languages. The students 

evaluated that they had an average level of skills in the tasks (M = 2.14). The male students’ scores 

(Mdn = 2.09) were higher than those of the female students (Mdn = 1.79). The independent samples 

H-test found that there was a difference between the groups at different academic levels. There 

was straightforward evidence that the students of fourth-year and master’s degree estimated 

themselves more skilled than the second-year students. Interestingly, even the first-year students’ 

perceived skills in advanced computer and internet was higher than the second-year students. 

Evaluation of internet resources: The students regarded their skills as average (M = 2.45) 

in evaluating information, services and software on the internet. The independent samples U-test 

found that the female students (Mdn = 1.91) reported themselves as less skilled in evaluating the 

resources available on the internet than the male students (Mdn = 2.70). The Kruskal-Wallis test 

did not find any difference between the academic groups. 

Use of professional software: The students were asked to rate their skills in three popular 

professional software in Bangladesh, i.e., Greenstone Digital Library Software (GSDL), Koha and 

DSpace. Students’ perceived skills in the professional software were below average (M = 1.87). 

No gender divide was found in these skills. The Kruskal-Wallis test found robust evidence that 

there was a difference between the mean ranks of at least one pair of academic groups. The Dunn’s 

pairwise test found that the scores of the fourth-year and master’s degree students were higher 

(above average) than those of the second-year students (close to poor). Moreover, the third-year 

(average), fourth-year and master’s degree students’ self-reported skills were sharply higher than 

the first-year students (poor). 

Table 3. Perceived task-specific ICT and internet skills, comparison of gender differences 



 

Table 4. Perceived task-specific ICT and internet skills, comparison of students at different 

academic levels 

Skill categories 

Grouped median 
Kruskal-

Wallis H test 

1st year 

(n = 66) 

2nd year 

(n = 22) 

3rd year 

(n = 34) 

4th year 

(n = 57) 

Master’s 

(n = 61) 
H p 

General computer and internet tasks 3.03a 3.13 3.81a 3.75 3.30 12.12 .016 

Advanced computer and internet 

tasks 
1.86a 1.36abc 1.80 2.28b 2.14c 25.93 .000 

Evaluation of Internet resources 1.87 2.30 2.33 2.40 2.48 6.29 .178 

Use of professional software 1.09abc 1.26de 2.00a 2.17bd 2.14ce 87.73 .000 

Note: a-e indicates between which two groups significant difference was found, e.g., a-a, b-b, c-c 

and so on. 

 

Discussion 

The present study examined the self-reported ICT skills and gender digital divide among the 

students of two LIS schools in a developing country. The results indicate that the students at the 

two universities estimated that both their overall computer skills and overall internet skills were 

good. This finding contradicts the result found by Abubakar (2010) in his study in an Information 

Science school in Nigeria. He found that the self-estimated ICT skills of the LIS students in Nigeria 

were not at a proficient level. Likewise, LIS students in Greece perceived to have low level of 

competences in using computers (Malliari et al., 2012). Recently, the LIS schools in RU and DU 

have built their computer laboratories where students can get access to computers and the internet 

for free. Both the LIS schools have their own free WiFi zones for their students. The universities 

also have some free WiFi zones in their premises. Additionally, the university of Rajshahi provides 

free internet connections in the residence halls of the students. The university of Dhaka offers 

internet connections in the residence halls with small charges. Therefore, it can be assumed that 

students’ self-reported overall computer and internet skills have been developed due to their easy 

access to computers and internet in their universities and residence halls. 

Skill categories 

Average score of all 

(n = 240) 
Grouped median 

Mann-Whitney 

U-test 

Mean 
Standard 

Deviation 

Female 

(n = 97) 

Male 

(n = 143) 

U p 

General computer and internet tasks 3.39 1.02 3.02 3.50 5252 .001 

Advanced computer and internet tasks 2.14 .84 1.79 2.09 5424 .004 

Evaluation of Internet resources 2.45 1.15 1.91 2.70 4520 .000 

Use of professional software 1.87 .88 1.64 1.68 6738 .703 



Our results revealed that, in the group of fourth-year students, both the scores of perceived 

overall computer skills and overall internet skills were higher than in the group of first-year 

students. Surprisingly, in both cases, the estimated scores for the most experienced, i.e., master’s 

degree students, were not higher than for other students. Measured average scores increased year-

by-year gradually from first-year to fourth-year bachelor’s study, but not anymore from fourth-

year to master’s degree (see Table 2). A similar observation is that no notable change can be seen 

in the self-estimated general and advanced computer and internet skills (see Table 4)1. One 

possible explanation for the master’s degree students’ lower-than-expected self-efficacy scores 

might arise from their close connection with the work life. University students in Bangladesh 

usually start to look for a job when they complete their bachelor’s degree. In most cases, a master’s 

degree is not mandatory to work as a library professional. Thus, we assume that many master’s 

degree students may have learned in practice, what are the requirements for ICT and internet skills 

in libraries. Studies suggest that individuals’ experience (Hatlevik et al., 2018) and acquisition of 

skills over time are the determinants of the self-efficacy perceptions. Perceptions of one’s skills 

become more accurate and realistic along the cumulating experiences.  

We found that, in the case of general computer and internet tasks, students’ average self-

reported skills were at least good (M = 3.39, see Table 3). Israel and Edesiri (2014) found in their 

study that the LIS students in Nigeria perceived the proficient level of skills in basic computer and 

internet. Instead of using the term ‘basic computer and internet tasks’ we used ‘general computer 

and internet tasks’ to address this factor because we did not ask the students about their primary 

skills in ICT like ‘ability to log on and shut down a computer’ or ‘ability to launch a web browser’. 

We expected that all the university students in Bangladesh have primary skills in computer and 

the internet. Therefore, we focused on some general skills, for example, ‘skills in presentation 

graphics or e-mail services’. The results of our study also suggest that the students perceived their 

skills at the average (i.e., below good) level in advanced computer and internet tasks. It was 

surprising that the experienced fourth-year bachelor and master’s degree students also reported 

that their skills in advanced ICT were not good. This finding contradicts the results found by 

Verhoeven et al. (2012) that students’ skills in advanced ICT improve during their higher 

education. The curricula of the LIS schools in Bangladesh neither require nor encourage students 

to develop their skills in advanced computer and internet tasks, for example, skills on recording 

and publishing videos, web-page design, and programming language. During the bachelor’s 

degree, the students only need skills in word-processing and presentation graphics to complete 

their writing assignments and class presentations. Consequently, although the students perceived 

their skills good in general computer and internet tasks, they estimated their skills average in 

advanced computer and internet tasks. These findings are in line with Al-Muomen and Abdulla 

(2017), Buarki et al. (2011a), and Ondieki Makori et al., (2013), who found that university students 

possessed higher skills in general computer tasks but were not proficient in advanced computer 

and internet tasks. Gerolimos and Konsta (2008) argued that in addition to other ICT skills, the 

employers seek “technical knowledge in computers” and skills in “programming languages” for 

the position of a librarian. Since the LIS students are future library and information professionals, 

they should develop skills for advanced ICT and internet tasks. 

The results indicate clearly that students rated their skills average in the evaluation of 

internet resources. Although the measured average scores seem to improve along the studies, the 

differences between academic levels were not statistically significant (see Table 4). Lwehabura 

 
1 We ignore here the results in the group of second year students since the sample was not representative in this 

group (n=22, 17% coverage; see Table 1).   



(2016) found in his study that most of the undergraduates (75.8%) of a Tanzanian university 

estimated that they had moderate to high level skills in evaluating online information. However, 

the results of their knowledge test indicated that most of them (30.3%) did not have sufficient 

knowledge of the criteria for determining the credibility of online information. Evaluating internet 

resources is a critical skill individual needs to participate actively in a society (Kim and Yang, 

2016) of the twenty-first century (Bowler and Nesset, 2013). In order to build and participate in a 

knowledge-based society, LIS students should have the abilities for evaluating the reliability of 

internet resources. Pinto and Fernández-Pascual (2017) found that LIS students with Information 

Literacy (IL) instructions claimed themselves to be more skilled in evaluating online information 

than others. Due to a large number of students, insufficient teaching staff and resources, and 

traditional one-way teaching and learning method, the LIS students at DU and RU do not get the 

opportunity of developing their evaluation skills at a proficient level. 

Our findings indicate that the LIS students in Bangladesh self-evaluated their skills in 

professional software at below the average level (M = 1.87, see table 3). The groups of third-year, 

fourth-year, and master’s degree students’ perceived skills were higher than the first-year students 

in GSDL, Koha and DSpace (see table 4). Our results clearly indicate that the LIS students, the 

future library professionals, tend to develop their skills in the professional software steadily 

throughout their study. However, they get very minimal or no hands-on training on those software 

in their schools. Thus, their perceived skills in the professional software were below average. 

Shuva (2012) found open source library software as very popular in Bangladesh. Most of the digital 

libraries in Bangladesh have been developed using GSDL, while some libraries have built their 

institutional repositories (IR) using DSpace. Greenstone Digital Library (GSDL) is one of the most 

popular open source library software in the world to build and publish digital collections on the 

internet. Some government and private organisations and institutions in Bangladesh, especially the 

university libraries, have developed their digital collections with GSDL (Begum et al., 2012) and 

incorporated Koha for an integrated library system (Tabassum et al., 2015). Thus, LIS students in 

Bangladesh must have expertise in the software currently used by the advanced libraries to increase 

their employability. 

The results showed that the male students’ self-reported overall skills in both computer and 

internet were higher than the female students. Recently, other researchers (e.g., Deechuay et al., 

2016; Kiss and Csiba, 2017; Li and Kirkup, 2007; Owens and Lilly, 2017) also found from their 

studies that male students’ perceived ICT skills were higher than the female students. Our results 

also revealed that the male students’ self-reported skills were higher than the female students in 

general computer and internet tasks, advanced computer and internet tasks, and evaluation of 

internet resources. The difference between male and female students was most extensive in internet 

resources assessment. No gender difference was found in self-estimated skills in professional 

software. Studies argue that male students tend to overestimate their ability in ICT (Hargittai and 

Shafer, 2006). Furthermore, In the developing countries, male students have more access to 

computers and the internet than the females (Antonio & Tuffley, 2014). Thus, males get more 

opportunity than the females to spend time with computers and the internet and gather practical 

experiences. Supports from the community, society and institutions are required to ensure the 

practical use of ICT (Warschauer, 2002). Female students in a developing country may have lack 

of social support to access to ICT and develop their skills (Cooper, 2006). The LIS students become 

acquainted with the professional software through some courses offered by their schools. Due to 

lack of practical training, their self-efficacy beliefs are low in operating those software. However, 



the results indicate that their schools’ courses were equally less effective for both male and female 

students. 

Conclusions and limitations 

This study provides an overview of the current level of ICT skills and gender digital divide among 

the LIS students in a developing country. The results indicated that the LIS students regard their 

skills in overall computer and internet tasks as good. They also perceived that their general 

computer and internet skills are good. However, in the advanced computer and internet tasks and 

evaluation of internet resources, the scores dropped to average. It is noteworthy that the master’s 

degree students, who completed their bachelor’s degree in LIS from two best universities in 

Bangladesh, also perceived that they had an average level of skills in advanced computer and 

internet tasks and in evaluating internet resources. Since the students have easy access to 

computers and internet in their universities, they have acquired and developed their overall 

computer and internet skills and general computer and internet skills at a good level. It can also be 

presumed that the ICT courses offered by the LIS schools help the students to acquire and develop 

their skills in general computer and internet skills but are failed to improve their skills in advanced 

ICT related tasks and in evaluating internet resources. 

University graduates are expected to become responsible citizens who should have the 

expertise to evaluate the resources available online. There is a growing demand for ICT knowledge 

and skills from librarians and information professionals. As future library and information 

professionals LIS students should have at least good level of skills in advanced ICT and evaluation 

of online resources. Thus, studies suggest Library and Information Science schools to pay attention 

to developing ICT knowledge and skills among their students (Abubakar, 2010; Arif and 

Mahmood, 2012). The LIS schools should reevaluate the contents and teaching methods of their 

ICT courses and modify those according to the contemporary demands for the positions of library 

and information professionals. This study has found that the students have good level of skills in 

general computer and internet but not in advanced ICT. Thus, the LIS schools should prioritise to 

improve students’ advanced ICT skills, for example, skills in programming and designing web 

pages. 

The findings also revealed that students’ perceived skills were developed throughout their 

LIS studies in all the tasks except in evaluating internet resources. It indicates that the students 

believe their skills have been improved more or less in other tasks but not in evaluating online 

resources. Recognizing the deficiencies in ICT skills among LIS students, studies suggest LIS 

schools revise their curricula (Al-Daihani, 2011; Buarki et al., 2011b) as well as change their 

instruction methods prioritising the need for developing ICT skills and competencies among the 

graduates (Mole et al., 2016). We assume that the traditional one-way teaching and learning 

method is not effective to improve students’ skills in evaluating internet resources. We suggest the 

LIS schools to integrate information literacy instructions in their curricula and introduce inquiry-

based learning method which will improve students’ information literacy skills including ability 

to evaluate online information resources. The findings revealed that students’ self-evaluated skills 

in professional software were below the average level. Only possessing knowledge about the job 

responsibilities is not sufficient for information professionals, they must have practical skills and 

expertise in the professional software to operate modern libraries and information centres. 

Therefore, we advocate the schools to arrange some on-hand training programmes on the 

professional software throughout their bachelor’s and master’s degree study to facilitate them to 

develop their expertise. 



We found that female students’ perceived skills were lower than the males in all types of 

computer and internet related tasks except in professional software. Studies argue that women in 

the developing countries have less access to ICT than the men and get less support from the 

societies. The university authorities should take necessary measures to ensure equal rights for all 

to access to the ICT resources in the universities. The ICT teachers in the LIS schools can arrange 

some additional or optional training programmes for the less competent students to improve their 

ICT skills. 

This study did not examine the curricula and pedagogical models of the LIS schools. 

Further studies are required to scrutinise the effectiveness of the curricula and pedagogical 

methods of the schools in developing the ICT skills of their students. At present, at least ten HEIs 

in Bangladesh are providing LIS education. The current survey was carried out on the regular 

bachelor’s and master’s degree students of two largest and oldest LIS schools. These two schools 

are the pioneers of LIS education in Bangladesh. Consequently, we expect that the sample of our 

study represents the LIS students in Bangladesh and other developing countries as well. 

Due to the limitation of required resources, this study did not examine the actual skills, but 

the self-reported skills of the students. Students may be inaccurate or biased in evaluating their 

own skills; they might underestimate or overestimate their abilities (Aesaert et al., 2017; Litt, 2013; 

Van Deursen et al., 2012). Thus, a performance test of students’ actual skills in ICT may reveal 

more accurate findings on this issue. In this cross-sectional study, we compared independent 

samples from different academic levels; a longitudinal study would more accurately reveal how 

students’ perceptions develop along their university studies. The overall sample size and the 

response rate of the population were reasonable, but the response rate of the group of second-year 

and third-year were relatively low. 
 

 

  



Appendix A: The factor structure of the survey tool used to measure skill components in ICT and 

internet tasks. 

 

Items 

Factors 

General 

computer & 

internet skills 

Evaluation of 

internet 

resources 

Advanced 

computer & 

internet skills 

Skills in 

professional 

software 

Using search engines to access to 

information 
.858    

Browsing different websites on the 

internet 
.767    

Downloading/ uploading files, images 

and videos from/ on the internet 
.748    

Installing software in desktop computers 

or mobile devices 
.629 -.292   

Using email tools and services .618    

Installing an operating system .554    

Presentation graphics (MS-Power Point) .542    

Word processing .499  .207  

Evaluate services on the internet  -.937   

Evaluate information on the internet  -.812   

Evaluate software on the internet  -.791   

Creating and maintaining own blog   .696  

Programming -.209  .673  

Database software (e.g., MS-Access)   .650  

Using cloud storage   .625  

Designing web pages   .618  

Spreadsheet software (MS-Excel)   .586  

Record and publish videos   .584  

Notebook software (e.g., MS Onenote, 

Evernote) 
  .530  

GSDL (Greenstone Digital Library 

Software) 
   .831 

DSpace    .732 

Koha    .565 

 

  



References 

Abubakar, M. K. (2010). ICT Knowledge and Skills Among Students of Library and Information 

Science in Umaru Musa Yar’adu University, Nigeria. Information Manager (The), 10(1-

2), 40-47. 

Adetimirin, A. E. (2012). ICT literacy among undergraduates in Nigerian universities. Education 

and Information Technologies, 17(4), 381-397. 

Aesaert, K., Voogt, J., Kuiper, E., & van Braak, J. (2017). Accuracy and bias of ICT self-efficacy: 

An empirical study into students’ over-and underestimation of their ICT 

competences. Computers in Human Behavior, 75, 92-102. 

Al-Daihani, S. M. (2011). ICT education in library and information science programs: An analysis 

of the perceptions of undergraduate students. Library review, 60(9), 773-788. 

Alderete, M. V. (2017). Examining the ICT access effect on socioeconomic development: the 

moderating role of ICT use and skills. Information Technology for Development, 23(1), 

42-58. 

Al-Muomen, N., & Abdulla, A. T. (2017). The information technology skills of science and social 

science students at Kuwait University: a comparison. Libri, 66(3), 223-237. 

AL-Rababah, B., & Abu-Shanab, E. (2010). E-government and gender digital divide: The case of 

Jordan. International Journal of Electronic Business Management (IJEBM), 8(1), 1–8. 

Al-Rababah, B., & Abu-Shanab, E. (2011). Reengineering e-government projects: Gender digital 

divide perspective—The case of Jordan. The 5th International Conference on Information 

Technology, May 12–13, 2011, Amman/Jordan. 

Alvermann, D. E. (2008). Why bother theorizing adolescents' online literacies for classroom 

practice and research?. Journal of Adolescent & Adult Literacy, 52(1), 8-19. 

Antonio, A., & Tuffley, D. (2014). The gender digital divide in developing countries. Future 

Internet, 6(4), 673-687. 

Arif, M., & Mahmood, K. (2012). The changing role of librarians in the digital world: adoption of 

Web 2.0 technologies by Pakistani librarians. The Electronic Library, 30(4), 469-479. 

Ashcroft, L., & Watts, C. (2005). ICT skills for information professionals in developing countries: 

Perspectives from a study of the electronic information environment in Nigeria. IFLA 

journal, 31(1), 6-12. 

Bankole, F. O., Osei-Bryson, K. M., & Brown, I. (2013). The impact of ICT investments on human 

development: A regression splines analysis. Journal of Global Information Technology 

Management, 16(2), 59-85. 

Begum, D., Rashid, M. M., & Mahamud, R. (2012, October). Greenstone digital library software: 

A case study of Bangladesh. In Proceedings of International Seminar on Digital Libraries 

for Digital Nation. 

Benjamini, Y., & Hochberg, Y. (1995). Controlling the false discovery rate: a practical and 

powerful approach to multiple testing. Journal of the royal statistical society. Series B 

(Methodological), 289-300. 

Bennett, S., Maton, K., & Kervin, L. (2008). The ‘digital natives’ debate: A critical review of the 

evidence. British journal of educational technology, 39(5), 775-786. 

Binkley, M., Erstad, O., Herman, J., Raizen, S., Ripley, M., Miller-Ricci, M., & Rumble, M. 

(2012). Defining twenty-first century skills. In Assessment and teaching of 21st century 

skills (pp. 17-66). Dordrecht: Springer. 



Bollou, F., & Ngwenyama, O. (2008). Are ICT investments paying off in Africa? An analysis of 

total factor productivity in six West African countries from 1995 to 2002. Information 

Technology for Development, 14(4), 294-307. 

Bordas-Beltrán, J. L. & Arras-Vota, A. M. (2018). Mexican students’ perspectives on ICT 

competencies. A gender-based analysis. Revista Latina de Comunicación Social, 73, 462-

477. 

Bowler, L. and Nesset, V. (2013). Information literacy. In Beheshti, J. and Large, J.A. (Ed.), The 

Information Behavior of a New Generation: Children and Teens in the 21st Century (pp. 

45-63). Lanham: The Scarecrow press. 

Buarki, H., Hepworth, M., & Murray, I. (2011a, April). Stakeholders' perspectives of LIS students' 

ICT skills in Kuwait. In Proceedings of the Second Kuwait Conference on e-Services and 

e-Systems (p. 9). ACM. 

Buarki, H., Hepworth, M., & Murray, I. (2011b). ICT skills and employability needs at the LIS 

programme Kuwait: a literature review. New Library World, 112(11/12), 499-512. 

Casey, M. E., & Savastinuk, L. C. (2006). Service for the next-generation library. Library 

journal, 131(1), 40-42. 

Cazan, A. M., Cocoradă, E., & Maican, C. I. (2016). Computer anxiety and attitudes towards the 

computer and the internet with Romanian high-school and university students. Computers 

in Human Behavior, 55, 258-267. 

Central Intelligence Agency [CIA] (2018). The World Factbook: Bangladesh. Retrieved from 

https://www.cia.gov/library/publications/the-world-factbook/geos/bg.html 

Cha, S. E., Jun, S. J., Kwon, D. Y., Kim, H. S., Kim, S. B., Kim, J. M., ... & Kim, H. C. (2011). 

Measuring achievement of ICT competency for students in Korea. Computers & 

Education, 56(4), 990-1002. 

Claro, M., Preiss, D. D., San MartíN, E., Jara, I., Hinostroza, J. E., Valenzuela, S., ... & Nussbaum, 

M. (2012). Assessment of 21st century ICT skills in Chile: Test design and results from 

high school level students. Computers & Education, 59(3), 1042-1053. 

Cooper, J. (2006). The digital divide: The special case of gender. Journal of Computer Assisted 

Learning, 22(5), 320–334. 

Deechuay, N., Koul, R., Maneewan, S., & Lerdpornkulrat, T. (2016). Relationship between gender 

identity, perceived social support for using computers, and computer self-efficacy and 

value beliefs of undergraduate students. Education and Information Technologies, 21(6), 

1699-1713. 

Dwyer, B. (2016). Engaging all students in internet research and inquiry. The Reading 

Teacher, 69(4), 383-389. 

Ferdows, J., & Ahmed, S. Z. (2015). An empirical investigation of information skills among 

undergraduate students at Dhaka University. Library Review, 64(4/5), 274-284. 

Field, A. (2013). Discovering statistics using IBM SPSS statistics. London: Sage. 

Fraillon, J., Schulz, W., & Ainley, J. (2013). International computer and information literacy study: 

Assessment framework. 

Gerolimos, M., & Konsta, R. (2008). Librarians' skills and qualifications in a modern informational 

environment. Library Management, 29(8/9), 691-699. 

Gray, M. (2013, July). When digital native meets analogue reality: a case study of ICT skills in 

first year university students. In Technology Management in the IT-Driven Services 

(PICMET), 2013 Proceedings of PICMET'13: (pp. 2479-2487). IEEE. 



Hargittai, E., & Shafer, S. (2006). Differences in actual and perceived online skills: The role of 

gender. Social Science Quarterly, 87(2), 432-448. 

Hatlevik, O. E., Throndsen, I., Loi, M., & Gudmundsdottir, G. B. (2018). Students’ ICT self-

efficacy and computer and information literacy: Determinants and 

relationships. Computers & Education, 118, 107-119. 

International Telecommunication Union (2013). Measuring the information society. Geneva: 

International Telecommunication Union. Retrieved from http://www.itu.int/en/ITU-

D/Statistics/Documents/publications/mis2013/MIS2013_without_Annex_4.pdf 

International Telecommunication Union (2017). Measuring the information society report 2017- 

volume 1. Geneva: International Telecommunication Union. Retrieved from 

https://www.itu.int/en/ITU-D/Statistics/Pages/publications/mis2017.aspx 

Islam, M. A., & Tsuji, K. (2010). Assessing information literacy competency of Information 

Science and Library Management graduate students of Dhaka University. IFLA 

journal, 36(4), 300-316. 

Islam, M. D., & Rahman, M. (2014). Assessing information literacy competency of Arts faculty 

students at the University of Dhaka. Library Philosophy and Practice (e-journal). 

Retrieved from http://digitalcommons.unl.edu/libphilprac/1110 

Israel, O., & Edesiri, E. (2014). ICT skills and Internet usage among Library and Information 

Science students in Delta and Edo States, Nigeria. International Journal of Library and 

Information Science, 6(5), 98-107. 

Ivanković, A., Špiranec, S., & Miljko, D. (2013). ICT literacy among the students of the Faculty 

of Philosophy, University of Mostar. Procedia-Social and Behavioral Sciences, 93, 684-

688. 

Jara, I., Claro, M., Hinostroza, J. E., San Martín, E., Rodríguez, P., Cabello, T., ... & Labbé, C. 

(2015). Understanding factors related to Chilean students' digital skills: A mixed methods 

analysis. Computers & Education, 88, 387-398. 

Kim, E. M., & Yang, S. (2016). Internet literacy and digital natives’ civic engagement: Internet 

skill literacy or Internet information literacy?. Journal of Youth Studies, 19(4), 438-456. 

Kiss, G., & Csiba, P. (2017). Analyzing of the self reported ICT literacy level of Slovakian and 

Serbian Students in the higher education. In SHS Web of Conferences (Vol. 37, p. 01076). 

EDP Sciences. 

Lau, W. W., & Yuen, A. H. (2014). Developing and validating of a perceived ICT literacy scale 

for junior secondary school students: Pedagogical and educational 

contributions. Computers & Education, 78, 1-9. 

Li, N., & Kirkup, G. (2007). Gender and cultural differences in Internet use: A study of China and 

the UK. Computers & Education, 48(2), 301-317. 

Litt, E. (2013). Measuring users’ internet skills: A review of past assessments and a look toward 

the future. New Media & Society, 15(4), 612-630. 

Lwehabura, M. J. (2016). An assessment of information literacy skills among first-year 

postgraduate students at Sokoine University of Agriculture Tanzania. Journal of 

Librarianship and Information Science. DOI: 10.1177/0961000616667802 

Malliari, A., Korobili, S., & Togia, A. (2012). IT self-efficacy and computer competence of LIS 

students. The Electronic Library, 30(5), 608-622. 

Marouf, L. & Rehman, S. (2007). New directions for information education: Perspectives of the 

stakeholders. Education for Information, 25(3-4), 195-209. 



McManus, T. L. (2006). Assessing proficiencies in higher education: Benchmarking knowledge 

and ICT skills of students at an urban community college. Community & Junior college 

libraries, 13(3), 43-51. 

Mole, A. J., Dim, C. L., & Horsfall, M. N. (2017). Re-engineering LIS education to meet industrial 

needs for knowledge societies. Journal of Librarianship and Information Science, 49(3), 

313-319. 

Neuman, W.L. (2006). Social research methods: Qualitative and quantitative approaches. Boston: 

Pearson. 

OECD (2013). OECD Skills Outlook 2013: First Results from the Survey of Adult Skills. OECD 

Publishing. Retrieved from http://dx.doi.org/10.1787/9789264204256-en 

Ondieki Makori, E., Odini, C., & Bernard Ojiambo, J. (2013). Use of information communication 

technologies in education and training of undergraduate library and information science 

students in two selected Kenyan universities. Library Review, 62(8/9), 585-601. 

Owens, J., & Lilly, F. (2017). The influence of academic discipline, race, and gender on web-use 

skills among graduate-level students. Journal of Computing in Higher Education, 29(2), 

286-308. 

Partnership for 21st Century Learning (2015). P21 Framework Definitions. Washington, DC. 

Retrieved from 

http://www.p21.org/storage/documents/docs/P21_Framework_Definitions_New_Logo_2

015.pdf 

Pinto, M., & Pascual, R. F. (2017). Exploring LIS students’ beliefs in importance and self-efficacy 

of core information literacy competencies. College & Research Libraries, 77(6). 

Shuva, N. Z. (2012). Building digital libraries in Bangladesh: A developing country 

perspective. The International Information & Library Review, 44(3), 132-146. 

Siddiq, F., Scherer, R., & Tondeur, J. (2016). Teachers' emphasis on developing students' digital 

information and communication skills (TEDDICS): A new construct in 21st century 

education. Computers & Education, 92, 1-14. 

Tabassum, M., Roknuzzaman, M., & Islam, M. M. (2015). Usage of a digital library system at a 

private university library in Bangladesh. Annals of Library and Information Studies 

(ALIS), 62(2), 94-103. 

Van Deursen, A. J., van Dijk, J. A., & Peters, O. (2012). Proposing a survey instrument for 

measuring operational, formal, information, and strategic internet skills. International 

Journal of Human-Computer Interaction, 28(12), 827-837. 

Verhoeven, J. C., Heerwegh, D., & De Wit, K. (2012). First year university students’ self-

perception of ICT skills: Do learning styles matter?. Education and Information 

Technologies, 17(1), 109-133. 

Warschauer, M. (2002). Reconceptualizing the digital divide. First monday, 7(7). 

Zhong, Z. J. (2011). From access to usage: The divide of self-reported digital skills among 

adolescents. Computers & Education, 56(3), 736-746. 


