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Abstract

With ICT advancement leading to the development of various computing technologies, emphasis is being placed on ICT
literacy as an essential ability that students must acquire. To evaluate this, studies have been conducted to verify whether
there are any differences in ICT utilisation and abilities between the genders and, if so, to what degree. However, there
has not been any verification of the relationship between ICT literacy and the students’ surrounding environment nor of
their own self-recognition. Accordingly, this study was conducted targeting 1,176 elementary school students in Korea
with a goal to analyse differences in students’ individual abilities according to their residential environments. The results
indicated that there was no difference in ICT literacy levels between genders and that evaluation scores increased as the
quality of students’ residential environment was higher. Through this study, it was observed that students’ ICT literacy
levels can vary according to their surrounding environment and that improvedself-recognition can affect students’ abilities
to use ICT. This study holds significance in that it discovered differences in students’ ICT literacy levels according to region,

rather than by gender.
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1. Introduction.

ICT advancement is leading to the evolution from analog
technologies to digital convergence, and changes in
infrastructure technologies are being realized not only in
industries but also every aspect of our lives. Education,
which reflects changes in society, must also respond to
the changes occurring in society. For example, it is now
necessary to have an ability to respond to technology
and computing, to have a broad understanding about
computational theories of learning and thus prepare for
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the new society. This refers to the abilities to use ICT for
recognising and solving problems, to efficiently process
various types of information, and to cooperate with others*.
The OECD (Organization for Economic Cooperation
and Development) and the U.S. Dept. of Education have
emphasized ICT literacy’ as being a key competency to be
included in the future competency development projects
of “DeSeCo” (defining and selecting key competencies)
and for the “P21” (Partnership for 21* Century Skills)
initiative that has been implemented during the past ten
years (OECD, 21 Century Partnership). This indicates the
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keen need for ICT literacy in today’s society. In line with
this overall trend, the OECD is scheduled to change the
PISA (Programme for International Student Assessment)
conducted every three years to being a computer based
test and also to supplement it with items for measuring
ICT.

The IEA (International Association for the Evaluation
of Educational Achievement) has recently completed
a framework for ICILS (International Computer and
Information Literacy Study), which is conducted every
four years to compare students’ computer and information
utilisation abilities across the world, and thus conducted
the first ICILS in 2013%. Successful use of ICT enables
flexible utilisation of a greater amount of information in
educational systems”, and thus can lead to providing
various educational opportunities to learners. This means
that education in todays knowledge and information
society where ICT is continuously changing must play
a role in developing students’ ICT literacy'>. However,
it has been found that Korean students’ ICT literacy has
been deteriorating. For example, according to the 2012
PISA result, Korean students’ ranking in digital reading
assessment fell from 1% in 2009 to 2" in 2012. In addition,
as a result of measuring national ICT literacy levels, the
number of students in the insufficient to basic level was
found to have increased and the number of students in the
medium to excellent level was found to have decreased®.

There have been several studies on ICT literacy
conducted on both the international and national levels
by the OECD?*, ETS**'"*. Korea is now conducting
annual studies on ICT literacy measurement by defining
three content components and six ability components
based on the studies conducted by the OECD in 2003,
ETS in 2006, ACER in 2010, and KERIS from 2007 to
2013. As for content components, the phased content
system of the 2005 Elementary and Middle School ICT
Education Guidelines was introduced (2005, Korean
Ministry of Science and Technology and Education).The
configuration of ability components is similar to that of
the 2006 ETS.

Korea’s ICT literacy test tools are based on Internet
and computer utilisation abilities needed in everyday
life and the school educational curriculum. In ICT
literacy tests, which have been conducted since 2007,
female students displayed a higher accomplishment
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than males. In general, female and male students display
different propensities with regard to ICT use. Results
of a study on differences in computer and Internet use
by gender®*" and a study comparing ICT literacy
according to gender’®*. ACER! focused on the fact that
there are differences between the two genders. Vekiri &
Chronaki® paid attention to the fact that the higher ICT
literacy displayed by female students was attributable to
the differences in propensity of ICT use between genders.
According to their study, female students’ higher ICT
literacy resulted from the fact that male students mainly
use computers and the Internet for playing games, while
female students use them for a wider variety of purposes
ranging from document preparation, graphic arts and
personal communication. In addition, it reported that
self-recognition can be an important element. That is,
differences by gender can arise from environmental or
recognition factors rather than individuals’ abilities®”*.
Therefore, this study was aimed at analysing differences
in students’ ICT literacy and self-recognition evaluation
according to regional environments within each gender
group.

The concept of ICT literacy and related studies is
discussed in Chapter 2; the study method is described in
Chapter 3 with results presented in Chapter 4. Chapter 5
wraps up the study with a conclusion based on the overall
results.

2. Theoretical Background

2.1 What is ICT Literacy?

When it comes to ICT literacy, one can chose from
a number of definitions. These can be divided into a
definition of ICT literacy as an ability required of learners
to function in the 21* century and a definition that focuses
on the usefulness of ICT literacy. First, the definition from
the perspective of ability is as of the following. JaMee et
al.'® defined it by quoting the definition of KERIS (Korea
Education Research and Information Service).

ICT literacy is the ability to recognise a problem, to
explore and collect necessary information, to critically
analyse information based on the collected data, to
manage and use information efficiently, to create new
information for a purpose, and to communicate with
others with information using ICT*.
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KERIS® defined ICT literacy as an ‘ability to search,
collect, analyse, create and manage information using
ICT tools to recognise and solve problems based on an
understanding of information science and technology,
information ethics needed in everyday life as well as to
share information with others, and an ability to effectively
communicate with others’

The definition according to ACER (Australian Council
for Educational Research), which supervises Australia’s
national ICT literacy assessment program, is as follows:

ICT literacy is the ability of individuals to use
ICT appropriately to access, manage, integrate and
evaluate information, develop new understandings,
and communicate with others in order to participate
effectively in society®”.

Based on the above definition, ACER conducted
a national level ICT literacy evaluation known as
the (Australian) National Assessment Program-ICT
Literacy'.

Second, from the perspective of ICT literacy
usefulness, the ETS accepts the ICT literacy definition
of the International ICT Literacy Panel', which is that
ICT literacy is the ability to use digital technology,
communication tools and/or networks to access, manage,
integrate, evaluate and create information in order to
function in a knowledge society').

ICT literacy is the ability to use digital technology,
communications tools, and/or networks to access,
manage, integrate, evaluate, and create information in
order to function in a knowledge society'c.

As such, ICT literacy refers to abilities of various
aspects rather than an ability to do only one thing using a
computer or Internet.

2.2 Gender and ICT Literacy

Computers have pervaded all aspects of life to a degree
that even individuals who hold a reticent attitude toward
computers and who do not think that they could be
competent at using a computer simply cannot avoid using
computers anymore®.

Males and females both trust that computers had a
positive impact on society and that computers are useful
tools. However, females have been reported to express
a significantly more cautious attitude towards ICT than
males. For example, they are more concerned that their
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lives might be overly controlled or usurped by computers
and that undesirable side effects might occur**’, Gender
differences concerning the use of computers have also
been well documented in thelast two decades>®!024233037-39,
Middendorf” found in a survey among students in
Germany that the mean duration of computer use was
about 14 hours a week out of which 7.6 hours were study-
related. Males spent about 5 more hours per week at a
computer than females. This was found to be due to them
using computers more extensively for personal purposes
(as opposed to school assignments and study-related
purposes) and the pursuit of self-generated - as opposed to
assigned - tasks. Margarete Imhof* concluded that female
students used computers more strictly for task-oriented
and study-related purposes whereas males enjoyed
exploring the computers for a variety of other purposes
besides studying. Studies which investigated specific
uses of the Internet in more detail suggest a continued
tendency for females to email more often than males on
the one hand, while on the other hand, males tended to
search the Internet more intensely than females”'” and to
utilise different sites compared to females*.

ICT literacy levels vary considerably according to
students’ individual variables'®?'. A common finding
from most ICT literacy studies is that female students’
ICT literacy is higher than that of males. This trend is
consistently observed in students of elementary, middle
and high schools (KyeongSung et al, 2011; Soonkeum
et al, 2008%;. The environment of ICT utilisation, which
affects students’ ICT literacy, has been analysed and
the data are being used in various countries to form
policies for improving the ICT literacy of their students
(OECD)*"*. Since the publication of 2009 PISA data, a
number of studies have been conducted abroad about
Korean students’ outstanding achievements. These studies
closely analyse the impact of students’ ICT utilisation
abilities, ICT education in schools, and the educational
environment on ICT literacy scores rather than focusing
on students’ ICT literacy scores alone'*. The result of
analysing middle and high school students” data from the
2009 PISA using a hierarchical linear model indicates that
students’ ICT literacy is determined by their individual
characteristics rather than the characteristics of each
school®”. Heemskerk et al."* argued the necessity to take
into consideration students’ different characteristics,
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cultures, propensities and gender in order to ensure
effective computer use. Therefore, in relation to computer
and Internet use by gender, it is necessary to verify the
factors affecting ICT literacy through a focused study.

3. Method

The following are the ICT literacy evaluation tools and
sampling and evaluation procedures needed to analyse
elementary school students’ ICT literacy.

3.1 ICT Literacy Evaluation Tools

ICT literacy, as previously mentioned, is a concept
that comprehensively includes both cognitive and
non-cognitive attributes necessary for solving general
information-related problems in an
society”. In other words, ICT literacy includes not
only knowledge about information processing, digital
technology, communication tools and network use, but

information

Table 1. Test tools

also technologies, abilities and attitudes concerning ICT,
such as ethical and legal recognition of information use.
The test tools of this study consist of three components,
‘computer & network;, ‘information processing’ and
‘information society & ethics’ These test tools have been
verified of their appropriateness and reliability through a
national level Table 1.

3.2 Sampling
To analyse elementary students’ ICT literacy, this study
used the three-stage sampling technique described below.
First, for regional classification, students’ residential areas
were divided into ‘major cities, ‘small & medium cities,
and ‘rural townships. Second, schools were selected
considering the income levels of each region. Third, one
class each was selected from grades 4, 5 and 6 in the
selected schools.

The total number of students that participated in this
study was 1,176. By gender, 689 were male and 487 female.
By region, 499 students were from major cities, 372 from

Evaluation method  Test contents

Components Details

Questionnaire Ability Content Computer & network, information processing, information
evaluation evaluation components  society & ethics
Hardware 1)Ability to install or use hardware
Computer — - —
Software 2)Ability to use various software & ability to program
Self-evaluation Basic Use 1)Ability to use the Internet as necessary in everyday life
Internet

General Use

2)Ability to use e-mail and video contents & ability to use all

aspects relating to security or copyrights

Excellent - Major cities
Medium - Small & medium cities

ICT environment

Insufficient - Rural townships

small & medium cities, and 305 from rural townships. As
for community operating experience, students were asked
to personally record their experiences on a questionnaire
that was provided with test tools from which it was
found that 507 students had experience with community
operation while 606 did not. This test was conducted
from November 12 to November 23, 2012.

3.3 Testing

As for Internet conditions in schools participating in the
test, the schools were equipped sufficiently for conducting
a test on a single class. In Korea, approximately 95%
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or more of schools have computer practice rooms.
Therefore, environmental objectivity can be maintained'®.
As for the test time, it was set for 40 minutes considering
the time of each class in elementary schools. The main
test for ICT literacy was conducted using an Internet-
based test system. To ensure fairness, the evaluation was
automatically ended after 40-minutes.

4. Analysis of the Evaluation

Results
To analyse the ICT literacy of male and female students,
the students were tested in terms of ability evaluation
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and self-evaluation, then the results were analysed. The
following are the results of the analysis according to
environmental and utilisation characteristics.

4.1 ICT Literacy Comparison by Gender
Table 2 Shows the results of ICT literacy ability evaluation
by gender and students self-evaluation concerning
ICT utilisation. By component, female students scored
higher than male students by 1.7 points in information
processing excluding the ‘computer & network™ category,
and by 0.8 points in the ‘information society & ethics’
category. However, there were no statistical differences.

Table 2. Average abilities by ICT literacy components
according to gender (questionnaire evaluation)

Male Female

Classification

M(SD) M(SD)
Infa ti
MOTMAUOR 5779 5944 1.033
Processing
Ability Computer &
59.78 59.23 374
Evaluation Network ? ?
Information
52.13 52.99 476
Society & Ethics
Hardware 2.77 3.34 8.079%%*
Self-Eval- Software 2.79 3.13 5.175%%*
uation Basic Use 2.46 2.88  5.031%**
General Use 2.47 2.63  2.532%

The results of the self-evaluation indicated that
female students’ recognition was higher for hardware
use by 0.6 points, and there were statistical differences
between genders (p<.05). For abilities of software use,
basic abilities to install Microsoft Office™ and general
ICT abilities, female students’ self-evaluation produced
higher scores than male students by 0.4, 0.4 and 0.2 points
respectively, and there were statistical differences between
genders (p<.05).

4.2 Comparison of Male Students’ ICT
Literacy by Region

Table 3 Shows the comparison of ICT literacy of male

students by region. As can be seen, the scores for

‘information processing’ were, perhaps not surprisingly,

in the order of major cities having the highest score (61.23)

followed by small & medium cities (56.31) followed by
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rural townships (53.51). For the ‘computer & network
category, the scores were also in the same order of major
cities (62.57), small & medium cities (57.70) followed by
rural townships (57.21). Lastly, for ‘information society
& ethics;, the scores were also in the order of major
cities (54.79), small & medium cities (50.09) and rural
townships (49.73). Male students in major cities recorded
the highest scores followed by those in small & medium
cities. Students in rural townships displayed the lowest
ICT literacy levels.

Table 3. Comparison of male students” ICT literacy &
self-evaluation by region

Major Sma‘ll& Rural F-value
medium town

Classification cities . . (post-
cities  ships hoc)
M(SD) M(SD) M(SD)
Information 61.23 56.31 53.51 5.910**
Processing (24.31) (26.26) (25.51) (1,3)
Ability Computer & 62.57  57.70  57.21  3.983**

Network (25.61) (1,3)

ation Information
Sortr g 5479 5009 4973
T (0843) (25.90) (28.42)

Ethics

Evalu- (22.78) (23.31)

X%
Hardware | 257 2.99 2.89 10'(5102)
(1.06)  (1.05)  (1.12) ’

(1,3)
41.455%**
2.42 3.18 2.99
sl OMWA 000 (102)  (1.03) ((1123))
Evalu- 9.352%%*
ation Basic Use 2.24 2.71 2.56 (1.2),
(120)  (1.35)  (1.26) (13)
2.14 2.73 2.75 31,6907
General Use (1,2),
(92)  (1.08)  (1.02) (13)

As for self-evaluation, scores for hardware ability
were, interestingly, in the order of small & medium cities
(2.99), rural townships (2.89) and major cities (2.57);
scores for software ability were in the order of small &
medium cities (3.18), rural townships (2.99) and major
cities (2.42); scores for basic ability were in the order of
small & medium cities (2.71), rural townships (2.56) and
major cities (2.24); and scores for the ability to use were
in the order of rural townships (2.75), small & medium
cities (2.73) and major cities (2.14). Thus male students in
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rural townships displayed the highest scores overall and
there were statistical differences by region (p<.05).

4.3 Comparison of Female Students’ ICT
Literacy by Region

Table 4 Shows the results of the ICT literacy ability test
and self-evaluation of female students by region. For
ability evaluation, scores for ‘information processing’
were in the order of major cities (61.23), rural townships
(59.55) and small & medium cities (58.01). For ‘computer
& network, scores were in the order of major cities
(67.29), rural townships (60.44) and small & medium
cities (58.65). For ‘information society & ethics, scores
were found to be in the order of major cities (63.98), rural
townships (52.36) and small & medium cities (51.84).
As such, female students in major cities displayed higher
abilities in all areas and there were statistical differences
by region (p<.05).

Table 4. Comparison of female students’ ICT literacy &
self-evaluation by region

Small & Rural

Major i
s medium  town F-value
Classification cities ", .
cities ships  (post-hoc)
M (SD) M (SD) M (SD)
Inf -
t;zr;r’ 2 68.13 5801  59.55 10.430%**
. (21.50) (23.94) (21.80)) (1,2),(1,3)
cessing

Ability  Computer 6720 58.65 6044  9.047***

Evalu- & Network (19.91) (20.06) (20.39) (1,2),(1,3)
ation

Informa-
63.98 51.84 52.36  10.270***

tion Society ,e 13 (2865 (27.78) (1,2), (1,3)

& Ethics

3.01 3.48 3.17 9.5227¢*

Hardware (1:07) (1.05)  (1.00) (1,2),(2,3)

266 326 300 18563

Self- Software oo (90)  (1.2), (1,3)
Evalu- , 250 3.04 259  8.448**
ation  BasicUse 0y 500 132) (12),23)
General 2.16 2.75 2.54 17.939%%*

Use (91)  (97)  (1.00) (1,2),(1,3)

As for self-evaluation, recognition of students in small
& medium cities was the highest and statistical differences
were also observed (p<.05).

4.4 Analysis of Correlation between ICT
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Literacy and Self-Evaluation
Table 5 Shows the results of students’ self-evaluation and
the ICT literacy test for each gender group. In the case of
male students, their recognition of general ICT use was
highly correlated with information processing with regards
to ability evaluation (.348). In other words, the results can
be interpreted that students who recognise that they are
using ICT well have higher test scores for ‘information
processing’ In addition, this is also highly relevant with
‘computer & network’ (.345) and ‘information society &
ethics’ (.250). As for female students, their recognition in
relation to general use was found to have high relevance
with ‘information processing’ (.416), ‘computer &
network’ (.421) and ‘information society & ethics’ (.310).

Table 5. Correlation between ICT literacy and self-
recognition evaluation according to gender

Ability Evaluation
Self-Evaluation Information Computer Infor'matlon
processing & network soc1e‘ty &
ethics
Hardware .163%* 178%* .070
Male Software 2234 237%* 136%*
Basic Use .200%* 235%% 1574
General Use .348*% .345%* 250%*
Hardware .235%% 254%% .148%*
Fe- Software .300** 292%% .186*%
male  Basic Use .258*% 270%* .220%%
General Use 416%* A21%* .310%*

p<.01 *p<.05

5. Discussion and Conclusion

In the burgeoning knowledge and information society
where ICT is changing paradigms in all aspects of life, ICT
literacy is one of the important requirements for people
constituting society'’. Therefore, this study analysed the
differences in students’ abilities according to their gender
and also according to their environment. In addition, it
analysed students’ self-evaluation about ICT utilisation
and the relationship between students’ self-evaluation
and their actual abilities.

The results of analysis are as of the following. First,
there were no differences in students’ ICT literacy levels
by gender. This is different from the results of previous
studies that report that female students generally have
higher abilities.

Second, in terms of recognition of self-evaluation
by gender, female students displayed higher levels of
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recognition. In other words, female students were found
to evaluate themselves more positively than male students.

Third, in terms of analysing male students according
to their environments, those living in major cities scored
higher in ability evaluation, while those in small &
medium cities or rural townships scored higher in self-
recognition. As for female students, those in major cities
also scored higher in ability evaluation. However, female
students in small & medium cities scored the highest in
self-recognition. In other words, while female students
in small & medium cities or rural townships produced
higher scores in self-recognition, those living in major
cities where information level is relatively higher produced
higher scores in ability evaluation. This result indicates
that, as educational information levels in each school are
higher than those of educational offices in major cities
(51) and of educational offices in small and medium
size cities and rural towns (49)' and information levels
by region are also higher in cities (101.4) than in rural
towns (83.1), the regional ICT education and utilisation
environment is not an irrelevant factor effecting students’
ICT literacy levels.

Fourth, as a result of analysing the correlation
between self-recognition and ability evaluation, both
male and female students produced higher scores in
ability evaluation when they recognise that they are
utilizing ICT frequently and successfully in everyday life.
That is, the correlation between recognition of general
use and evaluation score was high. ICT literacy refers to
an ability to understand problems occurring in everyday
life and to search, analyse, manage and communicate
with data to solve such problems. Therefore, it would be
natural for students recognising that they are using ICT
successfully in everyday life to produce higher scores
in evaluation. However, although everyone is under the
same educational conditions as a result of the compulsory
education system, it was found that the differences in
individual students’ evaluations and abilities are closely
related with their surrounding environment.

Rather than focusing on gender differences only, this
study verified that students’ environmental factors had
relevance with their ICT literacy levels. In particular,
it discovered the possibility that students’ test scores
increase as their self-recognition levels become higher.
For students in lower school years, it will be possible to
increase their abilities by providing them with a sense
of confidence. In other words, the results of this study
suggest that ICT use is not a negative for students and
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that it is necessary to continuously strengthen the positive
effects of ICT on students according to their gender.
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