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Abstract

Teachers are facing now the influences of the information society and the problems of teaching the so
called ,,net-generation”. The institutions try to adapt to these challenges by developing of digital learning
modules, and adequate infrastructure. The students’ attitude toward e-learning was measured in two
phases, in 2006 and 2010. CARS for measuring anxiety during working with computers. CAS measures
Computer confidence and liking and achievement. There was difference between the students’ attitude
(liking, confidence and achievement) in the two periods. The ‘net-generation’ has a less favourable
attitude toward computers, than students of the year 2006. Gender difference also occurred, we found
that men show better attitude toward computers in both samples. Both men’ and women’ results on
Computer confidence subscale were the highest. There was difference in the age groups’ attitude
components. 20-30-year-old student in the 2006 sample showed the most unfavourable, while 31-40-
year-old student attitude is the most favourable. We found difference in students’ computer attitude
depending on e-learning experience. The more the students experience is the more favourable their
computer attitude is. The computer anxiety is significantly higher in the 2010 sample, women’ anxiety
is also higher and in both sample the anxiety is decreases with e-learning experience. We find difference
in the 2006 sample the 20-30 year-old group showed the highest level of anxiety, and the 31-40 year-old
group anxiety was the lowest.

Keywords: CARS, CAS, e-learning, computer anxiety

© 2012 Published by C-crcs. Peer-review under responsibility of Editor(s) or Guest Editor(s) of the EJSBS.

*Corresponding author.
E-mail address: eva.bodnar@uni-corvinus.hu

doi: 10.15405/FutureAcademy/ejsbs(2301-2218).2012.1.9

@@@@ This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives
AT 4.0 International License.

®

Check for

updates


https://crossmark.crossref.org/dialog/?doi=10.15405/FutureAcademy/ejsbs(2301-2218).2012.1.9&domain=pdf

https://doi.org/10.15405/FutureAcademy/ejsbs(2301-2218).2012.1.9
eISSN: 2301-2218 / Corresponding Author: Eva Bodnar
Selection & Peer-review under responsibility of the Editors

1. Introduction

All we are facing now the influences of the information society in our everyday life.
One aspect of this changing life is, the so called “net-generation”- those young people, who
were born between 1982 and 1991 — who learn and communicate different way than their
parents, teachers. The main source and medium of their knowledge and interaction is the
Internet and the mobile world — they are almost always “plugged or logged in”.

Education tries to adapt to these challenges with development of digital learning
modules, online courses, adequate infrastructure and ICT-competent instructors. However,
these attempts are many times unsuccessful, new methods fail to integrate into the school
curricula.

There are considerable differences between generations in the relation to the Internet.
While the younger, not so experienced and mature ,,net-generation” is familiar with the usage
of tools and software, the “older generation” with more experiences in other aspects of life
need more time to accept and learn the new technologies. Both generations advantages are
essential to the effective development.

This generation-gap occurs between students and teachers as well. Thanks to Marc
Prensky (2001) we have the very expressive distinction of “digital natives” and “digital
immigrants”. “Digital natives” — students - were born into the new technology which
influenced their information processing and thinking, they have the advantage of being “native
speakers of the digital language of computers, video games and Internet” (Prensky, 2001, p.
1). “Digital immigrants” — teachers — only try to adapt to this new environment, try to learn
this new digital language. The result is “digital accent” from teachers’ side and problems in
communication and teaching between teachers and students. Educators possible solution is
flexibility: application of new methodology and interpretation of contents in new interesting

and understandable teaching design.
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Primary aim of the research is to compare students’ attitude toward e-learning
considering age, gender and e-learning experience. Comparing results of two investigations
(in 2006 and 2010) we try two highlight differences in the concepts about and relation to the
e-learning course of this two student groups.

Traditional research on attitudes applies Likert-type scales that measuring cognitive
aspect of the attitudes. Here we decided to investigate the student attitude toward e-learning
with methods (Semantic differential scale and Images or word association technique) that give
the opportunity of revealing not only cognitive but also emotional component of attitude as

well.

1.1. Factors influencing attitudes toward information technology

There are two main directions in the investigation of attitude toward information
technology: one is the acceptance of information technology, the other is the perception of
self-efficacy.

According to Davis’s (1989) Technology Acceptance Model, “perceived usefulness”
(e.g. faster, easier, more productive, effective work with higher performance) and “perceived
ease of use” (e.g. ease of learning, become skillful, understanding, amount of mental effort,
control, flexibility) are critical factors that predict the intention to use technology. For example,
Miller et al. (2003) found that there is significant association between these two factors and
time spent in the e- learning courses.

Attitude toward information technology is also influenced by the perceived self-
efficacy. Mediating factors are: computer anxiety, computer confidence and computer-liking.
Computer anxiety is the fear of using of or interacting (or only intention of it) with computers.
Fardal és Tollefsen (2004) found that more than

50% of students report anxiety during IT usage in higher education. Researchers found

that the level of performance is independent of anxiety, but anxious student spend more time

125


https://doi.org/

https://doi.org/10.15405/FutureAcademy/ejsbs(2301-2218).2012.1.9
eISSN: 2301-2218 / Corresponding Author: Eva Bodnar
Selection & Peer-review under responsibility of the Editors

with tasks and computer self-efficacy is in negative correlation with computer anxiety.
Computer self-efficacy is confidence in the ability of successful computer use. This belief
influences undertaking tasks, effort and persistence in tasks that are in connection with
information technology. Consequently, computer anxiety is the antecedent of computer self-
efficacy belief, (Fardal és Tollefsen, 2004) at the same time perceived self-efficacy influences
the attitude to IT. Computer anxiety effects learning and training computer skills and
performance as well (Sam et al., 2005).

Computer confidence (belief that able to use /learn/computers) and computer liking

(enjoyment of working with computers) represent favourable aspects of attitude toward

computers.
Perceived
usefulness \
Users’attitude Users’ behaviour
Computer anxiety performance/
. Intention of use i
ICT experience Corr_1puter effort/ persistance/
confidence dropuot etc.
Computer liking

Perceived ease of
use

Figure 1. TAM model based on Davis (1993) and Miller et al (2003)

Valenta et al. (2001) summarised positive and negative aspects of application of

technology in distance learning. Positive aspects are greater flexibility, improved
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access/interaction with the instructor, collaborative learning environment, positive learning
experience, better grades. Negative aspects are reduced amount of face-to- face interaction,

technological problems, increased workload, costs, need of technical, administrative supports.

1.2. Further results according to attitude toward e-learning: gender and age differences

There are contradictory results about gender differences of attitude toward and
confidence with IT, but controlling computer experience these differences disappear.
There are differences in computer usage style and performance between women and men: e.g.
forums are used by men for information change, while by women for consensus making and
communication with teachers and “classmates”; women’ learning is more focused, while men
jump in the material, they learn “any time”. Women have better grades on online courses (more
effective): they are more focused while learning, spend more time with learning, tend to follow
instructions, organize better their sources during courses, they are more flexible, than men.
(Busch, 1995; McSporran & Young, 2001; Ory et al., 1997; Sam et al., 2005)

Comparing age groups researchers found that with age there is lower level of
effectiveness in computer usage as a result of less experience (Czaja & Sharit, 1998; Joy, 2004)

But both gender and age differences show that the computer experience has effect on

the attitude toward computers. The attitude is better if the user has more experience.

2. Research Hypothesis

2.1. Differences of 2006 and 2010 students

Hypothesis I. Students of the two periods (2006 and 2010) have different concepts
about e-learning as the result of different computer experiences/ familiarity with

computers.
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Hypothesis II. The basis of the students’ favourable attitude toward e-learning is

different in the two periods.

Hypothesis 11/1. More favourable attitude toward e-learning of the students of 2010

period is the result of the higher technical skills of this age group.

Hypothesis 11/2. More unfavourable opinion of the students of 2006 period is the result
of the higher computer anxiety (relative unfamiliarity of the group with impersonal,

complicated technology).

2.2. Differences with e-learning experience

Hypothesis I11. In both periods (2006, 2010) the anxiety toward e-learning decreases

with computer experience.

2.3. Gender differences

Hypothesis IV. There are gender differences between associations to e-learning.

Hypothesis IV/1.

2.4. Women prefer organization and self-directed time schedule of e-learning

Hypothesis 1V/2. Men prefer interactivity and technical variety in e-learning

3. Research methodology

We measured components of students’ attitude toward e-learning in two phases. In the
first phase (in 2006) we investigated students’ attitude toward traditional (before lecture) and
e-learning (after lecture) education in a blended-learning course via paper-and-pencil
questionnaires. In the second phase (in 2010) students of an e-learning course were asked about

e-learning via online questionnaires after completing the course.
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3.1. Sample

Students of Corvinus University of Budapest participated in the research in both

phases.

Table 1. The sample

2006 2010

e 362 students (262 from

undergraduate student) e 412 undergraduate students
e 53% (N=193) e-learning student e  18% (N=75) with e-learning experience o
e  Average age of participants= 23,5 years Average age of participants= 19,6 years o
o 232 females, 113 males (N=17 missing 210 females, 202 males

data)

3.2. Research instruments

3.2.1. Semantic differential scale (Osgood, et al 1957)

The subject provides ratings of stimuli on a set of positive — negative adjective pairs.

After factor analysis ratings can be averaged or summed to obtain an overall affective score.

3.2.2. Images or word association technique (Slovic et al. 1991)

Aim: to reveal cognitive and affective elements of images people hold about complex
stimuli: presenting subject with a target stimulus (here: traditional learning and e-learning
in the first phase and e-learning in the second phase) and asking them to provide the first

thought or image that comes into their mind. The process is then repeated a number of
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times. Subjects are then asked to rate each image on a scale ranging from very positive
(e.9.+2) to very negative (-2) with a neutral point in the middle. After that we
summing/averaging the ratings to obtain an overall imaginary index. Further content analysis
is applied to identify the theme-categories in the associations as well. The advantage of this

methodology is that respondent is free to express images in his/her natural language term.

3.2.3. Computer Anxiety Rating Scale (Heissen et al, 1987 g. Sam et al, 2005)

This scale was used for measuring anxiety during working with computers.

3.2.4. Computer Attitude Scale (Bandalos and Benson, 1990 revised form of CAS by Loyd

& Gesard, 1985).

This Scale measures Computer confidence and Computer liking and Computer

achievement.

4. Results

Data were analysed by SPSS 17.0. Descriptive statistics were calculated for different
scales. Semantic differential Scale was analysed by cluster analysis and factor analysis
(Principal Component Analyses with Varimax Rotation, Eigen value over 1) to identify
components. T-tests and ANOVA analysis of means was carried out to compare groups

(phases, age, gender, computer experience).

4.1. Results of Images or word association technique

We compared students’ attitude toward e-learning in the two phases (2006 and 2010)
in the overall sample. One sample T-test was carried out to test the differences with regard the

average ratings of the two groups.
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Table 2. Imaginary index 2006 and 2010

Imaginary index 2006 Imaginary index 2010

+0.09 +0.53

There is significant (p=0.016) difference between the students’ attitude toward e-
learning in the two periods. Net-generation has more favourable attitude toward this learning
method, than students of 2006 year.

The content analysis (with help of ATLASti program) revealed the following content
categories in the associations to the e-learning:

Technology, tools

=  Traditional distance learning
=  Negative attributes

=  Positive attributes

=  Teaching methods

= [nteractivity

=  Advantages of the learning form

In both phases the most frequently sited associations belonged to the positive attributes

category, in 2006 this is followed by advantages, technology and negative attributes, while in

2010 teaching methods, advantages and interactivity are the next three association-content.
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Figure 2. Differences between the students’ attitude toward e-learning in the two periods

There was no significant difference between groups of age, gender and educational

level.

4.2. Results of semantic differential scale

First, we compared the semantic meaning of e-learning in the two phases of
investigations. Averaging the answers on -3 to +3 adjective-pairs scales we could present the

most salient categories.

Table 3. The most salient categories

2006 2010
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Unknown (1.29) Organized (1.16)

One-sided (1.21) Correct (0.93)

Insensitive (1.15)

Formal (1.00)

Systematic (0.9)

Five years ago, students emphasised the unfamiliarity and impersonal aspects of e-
learning, while in 2010 this aversion disappeared, learning via computers seems to be an
accepted way for students.

With help of cluster analysis we obtained the semantic differences on the picture

students hold about e- learning.

Table 4. The clusters

Clusters 2006 Clusters 2010
Positive Disliked Positive Inventive
Insensitive

Insensitive One-Sided Formal
Predictable Playful

Formal Safe
Capable Correct Discouraging

Orderly
Effective Boring Excluding

Active
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Organized

Appealing

Students attitude toward e-learning was ambivalent in the first phase: it is one- sided,
discouraging, boring but effective, capable. While in 2010 the picture has changed: only one
unfavourable attribute — insensitivity remained, all other characteristics have positive aspects:
organized, inventive and predictable.

Factor analyses of the data revealed the following factors (adjectives/ attributes that go

together) in students’ thinking about e-learning.

Table 5. The factors

2006 2010
Impersonal Impersonal
Innovative Without Inventions Inventive, Innovative
Lack of Organization Organized, Predictable
Dangerous Unfamiliarity Directing

Possibility of Self Direction

(With Lack of Tension)

Factors reflect similar dimensions in students’ concept about e-learning, but in 2006
group this attitude is unfavourable, while students of 2010 emphasis favourable aspects:
organization and innovation besides negative aspects (impersonal, directing) of the method.
One possible interpretation of this later result is that computer usage alone without reforming

pedagogical methods may elicit adverse reactions from student (e.g. higher anxiety).
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Comparing factor structure of students with e-learning experience and with only
traditional education background we found significant (p<0.01) differences in two factors.
Students without e-learning experience in the 2010 sample think that secure stability and
discipline of e-learning is higher than students in the 2006 sample. Comparing students’
opinion with e-learning background of 2006 and 2010 sample we found that 2010 students
think that e-learning is more changing and undisciplined.

Furthermore, we found that men tend (p=0.075) to refuse ,,boring” mutuality of
traditional learning comparing with women, while women significantly (p=0.05) do not
appreciate as much as men the possibility of self-direction in e-learning in the 2006 sample.

Gender difference occurred in the 2010 sample also. Women opinion was that e-

learning is undisciplined while men considered it to be more disciplined.

4.3. Results of Computer Anxiety Rating Scale and Computer Attitude Scale

There was difference (p<0.05) between the students’ attitude (liking, confidence and
achievement) in the two periods. The ‘net-generation’ has a less favourable attitude toward

computers, than students of the year 2006.
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Figure 3. Results of CAS in the two phases

Gender difference also occurred, we found that men show better attitude toward
computers in both samples. Both men’ and women’ results on Computer confidence subscale

were the highest.

700 7 Omals2006 mmale 2010 ofemals 2005 ofemale 2010 |

6.05 623

4.58 470

computer Kking Compitar confidence Compaer achlevamant

Figure 4. CAS and gender

There was difference (p<0.05) in the age groups’ attitude components. 20-30 year-old
student in the 2006 sample showed the most unfavourable, while 31-40 year- old student

attitude is the most favourable.
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Figure 5. CAS and age

We found difference (p<0.01) in students’ computer attitude depending on e- learning
experience. The more the students experience is the more favourable their computer attitude

is.
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Figure 6. CAS and routine

The computer anxiety is significantly (p=0,007) higher in the 2010 sample, women’
anxiety is also higher and in both sample the anxiety is decreases with e- learning experience.
We find difference in the 2006 sample the 20-30 year-old group showed the highest level of

anxiety, and the 31-40 year-old group anxiety was the lowest.
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Figure 7. Results of CARS in the two phases

CARS (anxiety) and age

under 20 years in 2010 between 20-30 years in 2006 between 20-30 years in 2010 between 31-38 years in 2006

Figure 8. CARS and age

CARS (anxiety) and gender

mals 2006 made 2010 female 2006 female 2010
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Figure 8. CARS and gender

CARS (anxiety} and routine
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Figure 9. CARS and routine

5. Conclusions, Implications

Comparing students’ attitude toward e-learning we found differences between the two
samples. Students” attitude was ambivalent in 2006, while in 2010 sample students emphasised
favourable and promising aspects of this educational form: innovation, organization,
predictability and playfulness.

Primary aim of our investigation was to study the attitude change toward e-learning
over time (between 2006 and 2010 period) considering our results about ambivalent attitude
we can make the following suggestions:

Students’ motivation should be based on the result that favourable attitude is effected
by innovative side, organization and predictability of the e-learning. Men perceive self-

efficacy and lower level of anxiety during e-learning courses, consequently the possible basis
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of their learning motivation might be using diverse technical solutions and playful methods.
Women fear of unfamiliarity might be reduced with pre-course preparation, skill training,
technical support and group work during courses.

Further sources of favourable attitude are:

Exact, thorough specifications and design of aims, requirements, feedbacks of e-

learning courses.

= Reduction of impersonality and one-sidedness of the e-learning courses with
providing possibility of interactions during courses (with instructor, cooperative
methods).

= Increasing students’ involvement (experiences, contributions), possibility of “face”-
formation and presentation are also possible way of elimination of impersonality

(Torkzadeh et al., 1999).

Flexible learning material which is adaptable to different learner types might enhance

the perceived self-efficacy of students.
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