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Abstract. Participation in the information society means faster communication, development of
new ideas, more creative ideas and education in terms of lifelong learning. The information society
is a reality and a dominant element of politics in all developed countries of the world. Information literacy deals with the human ability to work effectively in the information society. Information literacy needs to be understood in a wider context, rather than only in terms of IT skills and
abilities. The article compares and defines the concept of information literacy. It compares selected
information literacy models. The starting point is a survey conducted among business managers in
the Slovak Republic examining the level of information literacy of managers. The findings identify
factors affecting the aggregate index of information literacy of managers and the proposed quantitative and qualitative model of the information literacy of managers. Presented are the unique results
of long-term research on information and digital literacy in the Slovak Republic (Central Europe,
the European Union and V4-Visegrad countries). So far, no research has been conducted focusing
on the level of digital literacy of business managers and an information literacy model that would
contribute to raising their level.
Keywords: digital literacy, information literacy, managers, lifelong learning, digital competencies,
digital skills.
JEL Classification: M12, M15.

Introduction
Business economics is characterised by a large proportion of managers and other employees
using information and communication technologies to perform their job tasks. Each organisation strives to achieve progress, development and prosperity. These aims are effective when
meeting organisations’ conditions that the managers with knowledge and technical literacy
will control the organisations and make decisions. Regarding complexity and increasing
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acceleration of changes in the information society, a demand for managers with high quality
skills and effective use of knowledge is growing. Organisations require people who handle
changing situations, unexpected changes and know how to cope with them quickly.
The aim of this study is to design a quantitative and qualitative information literacy
model of a specific group (of managers). The article compares and defines in Chapter 1 the
concept of information literacy. It compares selected information literacy models. Based on
the seven proposed areas, we point out the character of models, homogeneous and heterogeneous features. After years of digital literacy research and factors influencing the literacy
level of this specific group, there is a suggested model that leads to an increase in the level
of information literacy. The research has set out relation research questions that examine the
relationship of selected factors to the level of information literacy. They were factors that are
supported by relevant literature, which is presented in Table 1. The research question was
also set to analyse selected stimuli that influence approaches to education of ICT managers.
As individual research questions are based on a detailed analysis of the theoretical basis, they
are explained in the Literature review. Chapter 2 contains the methodology, the construction
of an indicator for the measurement of information literacy, the structure of the research
sample and the methods used. The impact of selected factors on information literacy and
incentives on managers’ training is addressed in Chapter 3. The results of the research carried out resulted in the drafting of an original qualitative model of managers’ information
literacy, which is included in Chapter 4. At the same time, research results are confronted
with findings from other authors.

1. Literature review
The concept of information literacy was used for the first time in 1974 by Paul Zurkowski,
the former president of the Information Industry Association. In his understanding those
individuals can be considered information literate “who in the solution of problems have
learned to use a wide range of techniques and information tools as well as primary resources”
(Dombrovská, Landová, & Tichá, 2004). The term itself formed gradually and in the mid1970s the concept of computer literacy appeared, but it was considered a subordinate concept
of information literacy. Subsequently, in 1986, William Demo developed a definition that
Martin Tessmer pronounced a year later: “Information literacy is the ability to effectively
search and evaluate information related to a particular need” (Behrens, 1994). William Demo
also specified individual components of information literacy. During this period, none of
the authors dealing with information literacy have determined specific skills in working
with ICTs. The specification of these skills emerged with the onset of development of new
information technologies. Only the perspective of Jan Olsen and Bilal Coons of information
literacy already includes the concept of information technologies. The concept of information literacy is currently clearly related to skills and abilities in the field of information technologies. Often, its characteristics are limited to the ability to work with computers and the
internet. Information literacy should be understood in broader terms. The most commonly
presented definition is by the American Library Association [ALA] (2000), namely: “Information literacy is a set of skills that require individuals to know when information is needed
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and an individual has the ability to find, evaluate, and effectively use the necessary information”. Individual views and their content parallel uncover the wide spectrum of content of the
information literacy focus as well as areas that go beyond. After evaluating individual views,
we define the concept of information literacy as follows (Bolek, Kokles, & Korček, 2016):
Information literacy is defined as the ability to identify the need for information, to search
for, obtain, process information available through appropriate ICT tools, evaluate it and use
the obtained information as efficiently as possible. Information literacy generally includes
the ability to understand information and use it in various formats from different sources
presented through modern ICTs.
There are several factors influencing the literacy level, the justification of which we have
explored in this article (Table 1).
Table 1. Comparison of relevant literature (source: own processing)
Factors

Relevant literature

ICT position in an
enterprise

(Cuadrado-Roura & Tabuenca, 2006; Barba-Sánchez, del Pilar MartínezRuiz, & Jiménez-Zarco, 2007; Saarenketo, Puumalainen, Kyläheiko, & Kuivalainen, 2008; Antlová, 2009; Modimogale & Jan, 2011; Ongori & Migiro,
2010; Manochehr, Al-Esmail, & Ashrafi, 2012)

Intensity of ICT use
by managers in an
enterprise

(Corso, Martini, Paolucci, & Pellegrini, 2003; Acar, Kocak, Sey, & Arditi,
2005; Fuchs, Höpken, Föger, & Kunz, 2010; Ongori & Migiro, 2010)

Reducing financial
costs

(De Silva & Ratnadiwakara, 2008; Kpodar & Andrianaivo, 2011; Sassi &
Goaied, 2013; Kılıçaslan, Sickles, Atay Kayış, & Üçdoğruk Gürel, 2017)

Improving business
processes

(Ongori & Migiro, 2010)

Financial evaluation

(Lăzăroiu, 2015)

Increasing labour
productivity

(Ceccobelli, Gitto, & Mancuso, 2012; Cardona, Kretschmer, & Strobel,
2013; Spiezia, 2013; Kılıçaslan et al., 2017)

Interest in ICT trends (White, 2008; Wermann, Kliesing, Colombo, & Moraes, 2015; Majumdar,
2015; Schrum et al., 2015; El Kadiri et al., 2016)
Attitude towards ICT

(Shaw & Marlow, 1999; Southern & Tilley, 2000; Ritchie & Brindley, 2005;
Fulantelli & Allegra, 2003; Fu, 2013)

From the literature and scientific researches, which are outlined in Tables 1 and 2, two important questions remain unanswered. It is the relationship between factors and information
literacy and the relationship between incentives and access to education. Both questions also
have a high practical significance and the responses to them are practically applicable in modern enterprise management. Therefore, we have identified the research questions as follows:
RQ1: as individual factors (ICT position, Intensity, Finance, Processes, Evaluation, Productivity, Trends, Attitude, Size), they influence the information literacy of managers, expressed by the summary index of information literacy (AIL).
RQ2: what incentives (interest in personal growth, career development, employers’ requirements, interest in new trends in ICT, better pay, recommendation by an acquaintance)
influence access to education of ICT managers.

Information
Literacy Landscape
(Bent, Gannon-Leary, &
Webb, 2007)

Information
behave out and
personal qualities.

Information
obtaining

Information
sources

Knowledge of needs.

Strategy
component,
decision-making, selecting
sources.

Implementation
of existing strategies and procedures.

Abilities and
skills of information mining
and using.

Effective searching for Mining relinformation using ICT evant data,
reporting.

Creating data
warehouses
and their flexible usage.

Information
management.

Working with
information and
other processes.

Cooperation of technical skills Integration of
in ICT and cognitive processes. cognitive processes.

Strategy of
information
seeking.

Informational
motivation.

Data creation
for decisionmaking and
the knowledge
base.

Presentation of
acquired information.

Extract only
relevant information to meet
objectives.

Cognitive
and assessment abilities.

Information check,
data management

Evaluation
of the implemented
process
and feedback.

Set of mastered Capability
techniques.
assessment
of final
results and
implementation.

Critical informa- Integration into
tion assessment. the knowledge
base

Information pro- Use of informaEvaluation
cesses
tion

Component of prereq- Technological skills and a set of Analysis of acuisite skills.
mastered techniques.
quired information.

Effective ethical approach, information
mining.

Information seeking

Integration of cognitive processes
and non-cognitive elements.

Seven Faces of Heteroge- Realising imInformation
neous
portance of
Literacy
a knowledge
(Bruce, 2003)
base.

Information
Search Process
(Kuhlthau,
2004)

Definition of
tasks, identification of
a raised issue.

Process

BIG 6
(Wolf, Brush,
& Saye, 2003)

Awareness of
the nature and
extent of information.

Querying the
formation of
needs.

Competence

ACRL
(ALA, 2000)

Formation
of needs

5-As
(Jukes, Dosaj,
& Macdonald,
2000)

Character
of the
model

Model

Table 2. Comparison of the information literacy models according to the headings of the information literacy practices (source: own processing)
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SAMR model
(Puentedura,
2013)

Working with
data involves
their creation,
acquisition,
cleaning and
management.

Formatting,
reporting.

Data mining,
compression,
decompression, download techniques.

Information
obtaining
Data warehouses.

Information
sources

Augment- Improving the quality of education pro- Modification, substitution for
ed reality vided through the use of ICTs.
the forms of education provided, functional improvement

Identifying
when and
where data
is being
passively
collected
about your
actions and
interactions.

Increasing amounts of
data and the need to read
them.

Approaches to Big Data
Building Big
Data Literacy
(D’Ignazio
& Bhargava,
2015)

Identification of personal needs, basic
techniques of information seeking,
knowledge and skills in the portfolio
diversity, strategy development.

Information seeking

Basic theoretical and practical skills in
the field of ICT.

Focused
on ICT
knowledge and
skills

Information
Literacy as a
Liberal Art
(Shapiro &
Hughes, 1996)

Formation
of needs

Seven Pillars
of Information
Literacy
(Sconul, 2011)

Character
of the
model

Model

Weighing the
real and potential ethical
impacts of
data-driven
decisions for
individuals and
for society.

Synthesis of
information,
knowledge of
presentation
media

Functional use of ICT. The technology allows for the creation of
tasks that could not have been
done
without the use of the technology.

Analyzing data
involves
filtering, sorting, aggregation,
comparison and
performance of
other such analytic operations
with them.

Functional use
of ICT.

Data management, strategy
implementation,
using techniques
of data control.

The technology
allows the
learning
activity to
be redesigned and
re-evaluate
it.

Evaluation
of the success and
critical assessment.

Information pro- Use of informaEvaluation
cesses
tion

End of Table 2
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Based on the impact assessment of individual variables an information literacy model
can be compiled.
After summarising the literature review of the foreign and domestic authors, we generally
define that there are 7 areas that can be used to explore information literacy, which originate
from homogeneous and heterogeneous features of the analysed models (Table 2): Formation
of information needs, Information seeking, Information obtaining, Information sources, Information processes, Use of information, Evaluation (review).
Several connections, as well as disparities, can be found between the analysed models
in different areas. The comparison of models and their characteristics are presented in the
following table. The contents for the determined areas of information literacy practice are
not defined for some models. It can be easily seen from the aggregate form – the models of
focus on the skills for working with ICTs and the models which are of the cognitive (aware
and unaware) process nature. The models are grouped according to their characters and the
common features are graphically distinguished and combined. The models that focus on ICT
knowledge and skills and the heterogeneous models that cover several areas of the information literacy have the most common features. The intersection is in the areas of searching,
obtaining information and information sources. The process models merge in the evaluation
area. The homogeneous features are not identified in the competence models.
The areas of managers’ education in the field of information and communication technology are detected from the results of the information literacy model comparison.
Major disparities between individual models are in the understanding of in formation literacy: knowledge versus practical skills. The ACRL (ALA, 2000) model divides the information literacy into five areas that contain the cognitive and technological aspects of information behaviour and thus focuses on the educational process. The process model BIG6 (Wolf et
al., 2003) leads to the systematic access to information related to critical thinking and skills.
It focuses on the information literacy as the qualified access to the operational and informational problem-solving. The 5-As model (Jukes et al., 2000) forms the functional information
and technological literacy. It relies on the process framework for lifelong learning. It focuses
on the skills and the techniques related to the information literacy. The Seven Faces of Information Literacy (Bruce, 2003) presents the seven information literacy approaches. The
model presents the literacy development opportunities in several areas simultaneously and
independently. The model provides the interactive image of the knowledge perception and
the skills in the individual pillars, where the information literate manager may become the
expert in the different pillars independently. The Information Literacy Landscape (Bent et al.,
2007) is the broadly conceived model that involves both macro and micro level of manager’s
information literacy, which is influenced by external, as well as internal factors. It is rather an
open mind map. Historical aspects, philosophical perspectives of the future state, as well as
the definition of knowledge and skills, these all describe the model of Information Literacy
as a Liberal Art (Shapiro & Hughes, 1996). The model deduces the requirements on knowledge and practical skills of hardware and software. The Model of the Information Search
Process by Kuhlthau (2004) brings the constructive perspective on the information literacy.
It presents cognitive and technical processes and specific strategies and techniques of using
information. A specific group is formed by models dealing with the Big Data literacy model
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and the Augmented Reality. The emerging field of data literacy has many actors working on
various topics and approaches. Some are building networks of trainers to support the growth
of the open data field. Data literacy includes the ability to read, work with, analyse and argue
with data (Bhargava & D’Ignazio, 2015). Reading data involves understanding what data
is, and what aspects of the world it represents. Working with data involves their creation,
acquisition, cleaning, and management. Analyzing data involves filtering, sorting, aggregation, comparison and performance of other such analytic operations with them. Arguing
with data involves using data to support a larger narrative intended to communicate some
message to a particular audience. Authors (D’Ignazio & Bhargava, 2015) argue for including three more points for an extended definition of Big Data literacy: Identifying when and
where data are being passively collected about your actions and interactions. Understanding
the algorithmic manipulations performed on large sets of data to identify patterns. Weighing
the real and potential ethical impacts of data-driven decisions for individuals and for society. The Substitution Augmentation Modification Redefinition Model (SAMR) (Puentedura,
2006) provides a framework that can be used to classify and evaluate M-Learning activities.
The SAMR offers a method of seeing how computer technology might impact teaching and
learning. It also shows a progression that adopters of educational technology often follow as
they progress through teaching and learning with technology. Model that includes four levels
of technology integration (substitution, augmentation, modification, and redefinition) and
provides a framework to support educators and instructional designers in creating optimal
learning experiences using mobile devices in education (Romrell, Kidder, & Wood, 2014).

2. Methodology
We are looking at the information literacy index, which consists of the skills and the knowledge in seventy indicators segmented into four groups according to applicability: hardware,
software (application, operational), communication, information. Aggregate information literacy (AIL) is the arithmetic mean of partial indices: the literacy index in working with the
operating system, the literacy index in working with the application system, the hardware
literacy index, the literacy index in information work and the literacy index in communication ability. The value of this index is in the scale of 0–1 points. The higher the value,
the higher the level of literacy. Each of them has partial indicators, only the number. After
ascertaining the level of the information literacy index, we examined which variables have
a significant impact on this index. We examined the influence of the factors in the table in
theory. The information literacy index does not have a prescribed structure. Each survey that
has been carried out so far has consisted of indicators that, according to the authors, best
reflected the requirements of practice. Chetty (Chetty et al., 2017) emphasises that the digital
literacy index needs to be structured in an agile manner, responsive to the changing needs
of employers. Thus, the definition used to produce an internationally comparable index in
the current year will differ from future iterations of the measurement based on the changing
needs of the labour market. At the same time in designing AIL we applied the methodology
(Rosa, 2013) that used the two complementary dimensions defined above: technical and operational skills in ICT and information skills in ICTs. According to the author, the index must
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be designed on the basis of theoretical backgrounds, current business practice requirements,
and consultation with practice, which we followed. In the Slovak Republic, information and
digital literacy of the population is examined by the Institute for Public Affairs using an index
(Velšic, 2010, 2015) that includes 28 indicators measuring the level of work with hardware,
software and electronic communication. Eurostat used an index to measure information
literacy and digital literacy of the entire population of the Slovak Republic that included six
indicators of skills graded according to their demandingness (Eurostat, 2013). In designing
AIL, we started out from the theoretical backgrounds of already conducted domestic and
foreign surveys and pushing requirements of managers and the business practice in Slovakia,
which was preceded by extensive expert consultations, as the survey of information literacy
of managers in the Slovak Republic has not been implemented.
The attitude toward education in information technologies was measured by 5 point Likert scale, where 1 was labelled as “negative” and 5 as “positive”. From the answers we created
two categories of respondents: those with negative or ambivalent attitude (1, 2, 3) and those
with positive attitude. Then we measured how different incentives influence those attitudes.
There were six different incentives investigated: interest in personal growth, building career
(ambition), request from employer, interest in new trends in IT, possibility of better work
post, and recommendation from friend and all were measured by 10 point Likert scale.
The research part of the paper was achieved by the evaluation of a questionnaire survey,
in particular a partial empirical observation method. The target group of the survey were
Slovak managers at different levels and sectors: public and private sector, manufacturing and
non-manufacturing sectors; without dividing organisations according to legal forms. The
questionnaires were distributed to 200 managers using electronic communication.
The process of designing the questionnaire was based on the analysis of individual problem areas and the justified structure, content and criteria validity. Reliability and accuracy of
the questionnaire was determined by the following factors: frequency of items, homogeneity
and complexity of the tasks (Field, 2009). In the accompanying letter, the addressed managers
were assured of compliance with ethical principles: confidentiality of information and anonymity. The questionnaires were distributed in September 2013 to the managers at all levels
of management covering the entire Slovak Republic. The data collection was completed in
June 2014. The return of the questionnaires amounted to 180 respondents, which formed a
base for the partial quantitative analysis. The representativeness of the sample was provided
by regional balance, where sample was from all Slovak regions. The structure of the sample by
the sectors approximates the distribution of enterprises in the national economy (Statistical
Classification of Economic Activities – SK NACE). The respondents replied to listed questions and recorded the literacy rate at each of the analysed instruments.
The survey covered the managers of enterprises and organisations. 66.11% were the managers of non-manufacturing and 33.89% of manufacturing enterprises and organisations. The
businesses of commercial enterprises were represented the most – 80.00%.
The managers of individual enterprises were segmented into three groups according to
their job position: 1 – Operational managers – 32.22%; 2 – Tactical managers – 42.78%;
3 – Top managers – 25.00%. This criterion was often used in various statistical analyses. The
managers most often achieved the Master’s degree – 69.44%.
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The managers were divided into five age groups. The first group: 18–25 years – 5.56%; the
second group: 26 – 35 years – 37.22%; the third group: 36 – 45 years – 27.22%; the fourth
group: 46–55 years – 26.11%; and the fifth group: 56–65 years – 3.89%. The age group was
compared with the field of education. The managers’ most common field of education was
economics, management and business – 48.33%.
The normal distribution of data was tested using the Levene’ test and Kolgomorov–
Smirnov test. For further analysis of normally distributed data T-tests and Anova with the
Bonferoniho Correction were used. Data that did not meet the condition of the normal distribution were tested by the Mann–Whitney test and the Kruskal–Wallis test. The methods
of the statistical system were used to test the hypothesis. The quantitative analysis was carried
out using the SPSS Statistics software.
To fulfil all the conditions for regression analysis we performed Durbin–Watson test,
tests for multi-colinearity, also residuals distribution plots, and measuring distance by Cook’s
distance and Mahalanobis distance, extreme cases were also analysed.
Based on these methods we evaluate the current state of the issue and design the model
of managers’ information literacy by the methods of analogy and logical scientific abstraction. The model reflects determinants and current demands placed on the ICT managers.
A diagram of the model is qualitative because the principle is based on the analysis of the
information literacy phenomena, a disclosure of elementary components and a definition of
mutual relations between them. Characteristics of a holistic structure and an interpretation
of meaning and functioning are an important part as well.

3. Research results
Manager’s digital literacy and the use of individual ICT tools are analysed in the following aggregated groups. Values of each group’s partial indicators are indicated in the following table.
The surveyed managers recorded their own level of digital literacy on a scale from 0 to 100
points. The results of the statistical analysis show that the level of managers’ digital literacy
of the Slovak enterprises in working with hardware is 0.67 points. In this area, the managers
achieve the best results among the monitored indicators. Consequently, the managers reach
the best results in the digital literacy index of communication – 0.58 points. The digital
literacy level in working with information is 0.55 points. The lowest results are achieved by
the managers in skills and knowledge of software (operating software – 0.58 points and application software – 0.44 points). Finally, the aggregate information literacy (AIL) index of
Slovak managers reaches 0.58 points (Bolek et al., 2016). AIL is the arithmetic mean of partial
indices: the literacy index in working with the operating system, the literacy index in working
with the application system, the hardware literacy index, the literacy index in information
work, and the literacy index in communication ability. The value of this index is in the scale
of 0–1 points. The higher the value, the higher the level of literacy.
After quantifying the level of information literacy of managers in the Slovak Republic, we
found the statistical significance of the influence of individual factors (Table 3) on the level of
information literacy. The standard of data sharing was tested through the Levene test. Data
were normally distributed (Levene statistic p > 0.05). One – Way Anova parametric test with
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Bonferroni correction, whose values were significant, was applied.
On the basis of the methodology for the model determination, we investigated which
variables enter into the model and have a statistically significant effect on the model. Many
variables enter into the information literacy model, where we detected their correlation to
the aggregate index of information literacy.
Table 3. Results of the correlation analysis (source: own processing)
Factors
ICT position
Intensity
Finance
Processes
Evaluation

Pearson Correlation

0.189*

Sig. (2-tailed)

0.011

Pearson Correlation

0.160*

Sig. (2-tailed)

0.032

Pearson Correlation

0.166*

Sig. (2-tailed)

0.026

Pearson Correlation

0.151*

Sig. (2-tailed)

0.043

Pearson Correlation

0.150*

Sig. (2-tailed)
Productivity

Pearson Correlation
Sig. (2-tailed)

Trends

Pearson Correlation
Sig. (2-tailed)

Attitude
Size

AIL

Pearson Correlation

0.044
0.239**
0.001
0.298**
0.000
0.235**

Sig. (2-tailed)

0.001

Pearson Correlation

0.024*

Sig. (2-tailed)

0.746

Note: *Correlation is significant at 0.05 level (2-tailed); **Correlation is significant at 0.01 level (2-tailed).

Only those variables enter into the model, which correlate with the aggregate index of
information literacy – the p-value ≤0.05.
The aggregate literacy index is predicted by the partial indices: the literacy index of operating system; application system; hardware; information; and communication. Together with
these indicators, the following constants enter the statistically significant model p < 0.000 at
the significance level p = 0.05: ICT position viewed by a manager; intensity of ICT usage in
employment; business size; effects from the use of ICT – financial savings and cost reduction; making business processes more effective; better financial evaluation of managers using
ICT; and increasing labour productivity by applying ICT products. Personal characteristics
of a manager belong to the model as well: interest in new ICT trends and managers’ attitude
towards ICT. The individual variables are assessed on a point scale.
Even if the model is statistically significant at the significance level p = 0.05, it explains
up to 11.90% of the index of information literacy.
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Some of the variables: ICT position; Intensity; Size; Processes; Evaluation; Productivity;
and Attitude do not have a significant effect at the significance level of p = 0.05. Therefore,
it is necessary to eliminate and reduce these variables and to design a modified model. By
removing these variables, the modified model that is statistically significant at p = 0.05 is
designed.
The aggregate index of literacy predicts the two variables that enter the statistically significant model p < 0.000 at the significance level of p = 0.05. The first variable represents
the interest of managers in new ICT trends: the standardised β = 0.291; t (2.179) = 4.102;
p < 0.000; but it explains only a small proportion of the variance R2 = 0.102; F (2.179) =
11.147; p < 0.000. The second variable resulting from the use of ICTs is financial savings and
cost reduction: the standardised β = 0.152; t (2.179) = 2.144; p = 0.033; but it explains only
a small proportion of the variance R2 = 0.102; F (2. 179) = 11.147; p = 0.033. The results of
the analysis show (Figure 1) that the model is significant p < 0.000 at the significance level
of α = 0.05. The model explains 10.20% of the variance (R2 = 0.102). Up to 10.20% of the
points of managers’ information literacy are explained by these variables.
The statistical significance’s verification of the variables entering the model is confirmed
by the following graph (Figure 2).

Figure 1. Verification of the model variables (ICT trends – left; Finance – right)
(source: own processing)

Figure 2. Verification of the model (source: own processing)
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To ensure normality of distribution we calculated Kolgomorov–Smirnov test for Aggregate index of literacy and we found that data were normally distributed Z = 0.64; p = 0.81,
using appropriate methods.
Diagnostics test was used to confirm proper methods (regression analysis). We found
that our data were not influenced by extreme cases (only 3 cases from all sample with standardized residuals lower –2), multicollinearity was absent (VIF = 1.002, Tolerance = 0.99),
residuals were uncorrelated (Durbin–Watson test = 1.99), scatterplots showed perfect distribution between regression standardised residuals and predicted value. Finally we did not
found for any case in our sample Cook’s distance greater than 1 and Mahalanobis distance
higher than 15. Therefore all requirements for regression analysis were met and our results
from this point are valid.
On the basis of the Anova model’s results and the general equation (Y = b0 + b1x), we
have developed the equation as follows:
AIL(x) = 36.487 + 1.783 · Trends + 1.337 · Finance.

(1)

If the managers’ interest in the new ICT trends increases by 1 point, the aggregate index
of literacy increases by 1.783 points; and if the managers’ financial motivation increases by
1 point, the aggregate index of literacy increases by 1.337 points. Of course, the aggregate
index of literacy is predicted by the values of the partial indices: the literacy index of operating system; application system; hardware; information; communication and their directly
proportional impact on the aggregate index.
We also used the hierarchical binary logistic regression with the forward method to investigate how different incentives influence attitude toward education in IT. From all incentives only two were significant: interests in new trends in IT and the possibility of a job
position, but these two predictors did not interact with each other and the interaction was
insignificant.
In the first block only interests in new trends were used as a predictor with the following
results: β = 0.323***, SE = 0.071, χ2(1) = 24.23***, R2 = 0.193 (all R2 in this block are calculated
by Nagelkerke’s method). In the second block also the possibility of a better job position was
added and the results for the interests were: β = 0.278***, SE = 0.073 and for the possibility
of job position β = 0.147***, SE = 0.076. The second block brought more variability and the
model was better χ2(1) = 27.98***, R2 = 0.22.
If respondents scored 10 points (maximum) in the interest in new trends in IT and also
10 (again maximum) in the possibility of job position, the predicted probability of being labelled as positive attitude in the group was 95.3%, compared to 22.5% if respondents scored
0 for interests and possibility of work post.

4. Discussion
The aggregate index of information literacy consists of the partial indices of digital literacy:
hardware, software, information, and communication. The aggregate index of information
literacy is significantly affected by: the managers’ interest in the new ICT trends; the financial education in the ICT field; the managers’ financial motivation; and the cost savings

734

V. Bolek et al. Information literacy of managers: models and factors

from using available ICTs in enterprises. The verification of the variables in the model confirmed that the significant impact on raising the level of information literacy of the managers
is financially valued, which is also considered important in the study Lăzăroiu (2015), the
manager’s interest in the area of information and communication technologies and trends
in this field (White, 2008; Wermann et al., 2015; Majumdar, 2015; Schrum et al., 2015; El
Kadiri et al., 2016) and the manager’s attitude itself towards education and information and
communication technologies (Shaw & Marlow, 1999; Ritchie & Brindley, 2005; Fulantelli &
Allegra, 2003; Fu, 2013). Other variables did not have a statistically significant influence on
the manager’s literacy level.
Based on the current state of knowledge, the comparison of the information literacy models, the survey analysis of the managers and the definition of the information literacy concept,
the process model of information literacy in managers’ education have been designed. We
have proposed a qualitative model (Figure 3), which has been absent in the Slovak Republic,
based on the theoretical origins and quantitative statistical analyses. Information literacy is
defined as the ability to identify the need for information, to search, obtain and process information using available and suitable ICT instruments; and to assess and obtain information
in the most efficient way. We perceive digital literacy as a part of information literacy. The
information literacy model presents 6 blocks. Managers’ education in these blocks creates
the synergy effect on managers’ information literacy, which is affected by personal attributes
and managers’ surroundings.

Figure 3. The Model of Manager Information Literacy (source: own processing)
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1. Identification of the need and a raised issue, a definition of information required and
a definition of specific information needed. It is the ability to specify the nature and the
need for information. A manager knows how to orient himself in published (available) and
unpublished information, and at the same time he/she can also identify lack of knowledge
in a specific field. The manager uses conceptual and practical ICT tools applicable in regular
or professional life.
2. Searching for information refers to the ability of accessing information. The manager
must be able to find and obtain information from a source where it is situated. He/she suitably integrates cognitive processes (evaluation on the basis of certain criteria, specifying the
nature and the extent of information) and non-cognitive processes (confusion) during an
information search. The manager effectively uses techniques and ICT to mine information
from various sources in the ethical way. He/she knows to identify available tools for the
search and formats of information.
3. Information processing includes knowledge and cooperation of a set of technology
skills and cognitive processes. The manager must be sufficiently literate in techniques of
providing and creating data warehouses, relevant data mining from the data warehouses and
digital libraries, reporting, and their flexible use, compression and decompression.
4. Assessment of information represents its analysis and critical evaluation. Integration of cognitive processes is essential. Information is selected and extracted in this
block. Furthermore, it starts to create data and information for decision-making and a
knowledge base. The literate manager is able to evaluate the information, assess its relevance and credibility. He/she is able to summarise and critically assess his/her own and
the others’ findings.
5. Use of information is a synthesis of information to meet an objective and to satisfy
information needs. An information literate manager skilfully creates consistent units from
analytical information. By skills of information sharing, storing, and working with individual
presentation media, the manager actively accesses dissemination of information, or he/she
integrates new information into the context of current knowledge. If the manager creates
new data and information, it is necessary to work with intuition and creativity. The manager
must understand standards of managing information. He/she is good at using appropriate
application software and knows how to use a technology for data management.
6. Evaluation means constant monitoring, correct data management, evaluation of a final
result as well as the whole implementation process using intellectual, mechanical and technological tools. Assessment capabilities of the final result, critical assessment and subsequent
feedback are necessary.
If the manager wants to be information literate at a satisfactory level, it is desirable that
he/she is educated in the presented blocks. Information literacy is affected by two separate
areas as follows:
Manager’s personal attributes may be of an internal or external origin. The most important elements that increase manager’s information literacy are his/her interest in personal
growth, ambition, personal attitude towards ICTs and his/her interest in new trends in this
field. Attitude towards learning has an irreplaceable position together with teaching styles,
an intellect, personal values, skills and managers’ competences.
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Manager’s surroundings consist of individual links between elements that may directly
affect the manager’s information literacy. The most important elements of the manager’s surroundings that affect its information literacy include attitude and requirements of a labour
market and an employer towards the manager’s information literacy: educational requirements; an education support system; a strategic business plan towards information literacy;
employer’s support of ICTs (purchase, education); and employer’s and employee’s participation in education support. The manager’s surroundings create an education system – formal
and informal education; experience with quality ICT courses; promotion of academic institutions; financial requirements; a family and friends.
To date, a survey focused on information literacy of managers has not been conducted in
the Slovak Republic. From research we identified the level of information literacy of managers in the Slovak Republic and we identified significant factors that affect this level. Model
variables were introduced such has ICT position, intensity, finance, processes, evaluation,
productivity, trends, attitude, size. The variables were examined by the individual authors,
which are presented in theoretical sources. Each variable has its justification in the research
model and affects information literacy. The research conducted among managers in the Slovak Republic confirmed the statistical significance of two variables that have a significant
impact on the manager’s literacy and lead to an increase in its level.
The interest in trends and actual trends in the field of ICT themselves are an important element that can influence the knowledge and skills of managers and their information
literacy, which is in line with the statement by several authors (Wermann et al., 2015; Majumdar, 2015; Schrum et al., 2015; El Kadiri et al., 2016). The motivator leading to higher
literacy levels is also the manager’s remuneration. Higher remuneration motivates managers
to educate themselves in ICTs, increasing the level of their information literacy. We can say
that business practice requires managers to be sufficiently information literate. Therefore, it
is necessary to continuously learn in the field of ICTs, whether in the form of graduate, postgraduate or lifelong learning. The basis of information education are all levels of school, while
universities play the key role in preparing the students – future professionals for practice in
the area of computer science and ICTs. Given the dynamics of development in this area, it
is necessary to educate managers after completing their studies in schools and involve them
in lifelong learning, which is usually organised by universities and educational institutions.
Lifelong learning includes all the activities that take place throughout life with the aim of improving knowledge, skills and abilities. Greater attractiveness on the labour market, in terms
of company practices, will be with those who have fully understood the importance of ICTs.
Those who did not understand the function of ICTs can find themselves in social isolation.
Due to the lack of a qualitative model of information literacy of managers, we propose a
model of information literacy of managers taking into account qualitative results, which will
be submitted also to the Association of Lifelong Learning of Adults in the field of ICT education in the Slovak Republic. The model is based on 7 areas in which we analysed the models
of the individual authors on the theoretical basis. The model includes links to the models
focused on ICT knowledge and skills (Shapiro & Hughes, 1996; Sconul, 2011), as a certain
process of building information literacy as presented by the process models (Wolf et al., 2003;
Kuhlthau, 2004). However, the model proposed by us also takes into account developments
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in the field of ICTs and requirements for the knowledge and the skills of managers. Their
education is also necesary in the area of the Big Data area, as the concept of the model
claims (D’Ignazio & Bhargava, 2015). Today, the challenge stimulating the development of
new approaches and innovations in this area is, above all, the enormous pace of generating
new and new data that need to be processed and exploited in terms of their potential to the
maximum. In the past, data analysis was a relatively static matter. Companies get a lot of
unnecessary data, which must go through selection. The most important solution is to improve processes to obtain appropriate data that will provide the company managers with the
most relevant management information. With the massive take-up of mobile devices, social
networks, hardware degradation and cloud services, the area of data generation and their
potential use is changing as well. The development of new ICTs may also change the wellestablished practices and methods of education. Based on the SAMAR model (Puentedura,
2006), ICTs can be involved in the learning process, expand learning with new areas, and
thus achieve an added value.

Conclusions
Information and ICTs, which represent essential parts of a business infrastructure, are the
driving forces of the current modern society. Their development influences economic environment by a substantial degree and ranks among factors of business prosperity and competitiveness. Nowadays, it is not possible to manage enterprises, organisation and take professional decisions without information and the use of ICT. Managers of various organisations
need relevant information for effective management. Such information is essential for correct
decision-making. In all organisations of the public, cooperative or private sector, the managers are active in these categories: operational, tactical and top managers. They all have an
important mission – to affect the organisations and their results.
An important means of shaping managers’ skills is continuing education. The top management is aware of the fact that the continuing education of managers in any area of social
life is essential. The managers must possess the knowledge and skills applied not just to
manage organisations, but also to strategic decision-making in important matters in order
to be able to detect new threats, opportunities and risks in a competitive environment. It is
not enough to know how to use tools of information and communication technology, but it
is also necessary to improve qualifications and education in the field of information security,
because a lot of security incidents are linked to the insufficient level of expertise. Information
literacy of managers was measured by the aggregate information literacy index. The research
identified the question of how individual factors (based on the theoretical background) influence this index. From the results of the analyses (statistical methods, linear regression) it can
be concluded that the significant impact on AIL has two factors, namely the interest in trends
and current trends in the field of ICT and finance. The incentive leading to higher literacy
levels is also the manager’s remuneration.
At the present time, enterprises and organisations need an informed, creative, independent, communicative, adaptable and highly trained manager. But those who want to become
one need to constantly improve through lifelong learning including self-education. This
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assumption is particularly truthful for the operational, tactical and top managers. Regarding
the incentives of ICT managers’ training, we have identified a research question as to which
incentives influence the training of managers in this area. Based on analyses and statistical
evaluation of the hierarchical binary logistic regression with the forward method, we note
that from all incentives only two were significant: interest in new trends in IT and the possibility of a job position, but these two predictors did not interact with each other and the
interaction was insignificant.
The Slovak Republic has until now lacked a survey focused on information literacy of
managers. Population-specific researches are carried out. Our proposed model of managers’
information literacy is applicable not only in corporate practice and lifelong learning, but
also in the pedagogical process itself, as it reveals the process steps leading to the increase
of information literacy.
Our contribution to literature is mainly empirical. We have explored an area that is relatively unexplored in professional literature, and our research can be considered as a basic
source of information for a future, more detailed and specific research in the particular field.
The implemented study, however, has certain limits. The survey was conducted in the
Slovak Republic. To date, a survey focused on the level of digital and information literacy
of managers has not been conducted in the Slovak Republic. Therefore the comparison of
the results is not possible. However, there is room for future direction and development
of research. Perform this survey at certain time intervals and compare survey results and
analyse developments with the impact on business practice, the school system, graduate and
postgraduate education, lifelong learning and the preparation of future managers. A certain
limit of the research is also the absence of specific research conducted abroad for this specific
group, managers, science and technology advances in the field of ICT and the ever-increasing
requirements for the knowledge and skills of ICT managers. Therefore, it can be said that the
future direction of research and measurement of information literacy is live, open, changing
to current conditions and requirements of corporate practice. But it is also a good feedback
for graduate and postgraduate education.
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