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Abstract: - Information technology has an increasingly important role in education. More and more 
information is in digital format, and it is accessible through networks. Existing technology allows 
learning to take place anytime and anywhere. Overall, education may take advantage of possibilities 
that technology makes possible. The prerequisite is that learners and educators have skills and 
knowledge in using information technology so that they can manage in the increasingly digital world. 
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1 Introduction 
Information technology has an increasingly 
important part in our lives. This is also the case in 
education. Information technology can be used in 
education in a number of ways ranging from 
information delivery to acting as cognitive tools in 
the learning process [1]. In general, the role of 
information technology in education is to support 
the learning process in the best possible way [2], 
[3], [4], [5].  

In education the key issue in learning is 
interaction between teachers, students and fellow 
students - and this interaction should be powered 
with information technology. Therefore, also in 
modern learning environments the sophistication of 
technology is not the issue. The way we understand 
this those involved in education and learning 
should have understanding and knowledge in using 
information technology, otherwise the value of 
technology is questionable.  

 
 

2 eLearning environments 
Pedagogically learning is considered as an active, 
constructive process [6]. The learner is expected to 
take action, use different tools and technologies in 
gathering and processing data into meaningful 
information. However, technology should not have 
a central role, instead it should support the learning 
process [7].  

In this chapter we look at the impact of 
information technology on learning, and the skills 
that learners and teachers should have in order to 

manage in the increasingly digital learning 
environment.  

2.1 Changes in learning environments 
In the 21st century it has been widely 
acknowledged that learning can happen also in 
other places than traditional classroom. Information 
technology has been one of the elements that have 
affected the way we today understand studying, 
schools and learning. Where “classical” education 
is bound to classrooms, eLearning allows studying 
at any time without geographical limitations. Many 
learning environments use information technology, 
are developed with WWW-technology and can be 
accessed using a browser.  

The term eLearning can be understood 
differently because the way in which technology is 
used varies greatly. There may be on-line courses 
and education where practically all learning 
material, tutoring etc. is based on computers, 
networking and digital information. The learner 
may not have any “real” contact with the teacher of 
the course. However, in most cases courses are 
only partly digital with some lecturing, tutoring, 
group work or other more traditional methods. This 
is called “mixed mode” education. Whereas fully 
digital on-line courses can be too extreme because 
of lacking human interaction can mixed mode 
education combine the best elements from 
information technology and education that is based 
on human interaction. 
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Changes in the learning environment affect also 
the roles of students and teachers. Teachers task 
change from traditional lecturing towards tutoring, 
orientation, motivation and facilitation along the 
learning process. On the other hand, in a learning 
environment where there is less face-to-face 
contact with teachers students need to be more 
active in searching for information and processing 
it using different technical tools. The goal in 
modern learning environments is to engage 
students in active knowledge construction and 
reflective thinking [5]. Thereby, the pedagogical 
goals in traditional and modern learning 
environments have not changed, but the range of 
pedagogical learning tools is different. 

2.2 The need for new skills 
Technology is a challenge for teachers and 
students. Teachers should be skilled computer 
users, as they have to use different devices and 
applications in preparing material into digital 
format. It involves more than converting material 
into files, because one must also understand the 
limitations of existing technologies. In eLearning 
these limitations include low networking bandwidth 
and relatively low computer performance, which 
make use of live video and audio problematic (and 
practically impossible). Information is to be 
delivered through a screen, which narrows the 
communications possibilities further. From 
teacher's perspective eLearning involves lot of 
work in different stages of the learning or teaching 
process, from planning and preparing the material 
to tutoring, giving advice, feedback and evaluation. 
In this process also teachers need support, 
motivation and guidance. 

The students are expected to manage the learning 
environment, which is becoming more and more 
technical. Tutoring and hands-on advice are needed 
so that the student learns to use technology in 
studying. In a traditional classroom and school 
environment can support needs be addressed by 
other students, teachers or support staff [8]. 
However, in eLearning are these more challenging 
to arrange. For example, when the student is 
studying at home by a computer are advice and 
tutoring limited by the tools that the student is 
using, and these are often the ones that the student 
is having problems with. The student may search 
for answers in support forums, send questions by 
email, call for advice, but real hands-on advice may 
not be available. Technology may be unreliable, 
and therefore the learner must find ways to 
overcome problems, which may take place in the 

evening or during weekends. The student needs to 
deal with technical difficulties in an increasingly 
technological environment - the learning itself can 
easily become a secondary issue here.  

Storage, categorizing, access and processing of 
information rely heavily on information 
technology. In eLearning most of the data and 
learning material is in digital format so that it can 
be accessed anywhere and anytime. Also discussion 
and feedback between teachers and students takes 
advantage of telecommunications. Because 
information technology and networks have a 
central role in the learning process, IT-related skills 
have become increasingly important. One should be 
familiar with using technology; otherwise it may 
become overwhelming to manage the environment. 
It could be expected than when technology is 
involved in learning the goal should be that the 
learning experience would be better than with 
“classical” methods. 

 
 

3 Adaptation in eLearning 
Ideally, technology should be applied or adapted so 
that it supports the learning process in the best 
possible way. As technology can sometimes work 
unreliably and be difficult to use is adaptation an 
important issue in modern learning environments 
[9]. In learning environments adaptation falls into 
two main categories [10]: adaptation to the client 
device and adaptation to user’s behavior. 

Adaptation to client device is about portability, 
the ability to use different infrastructures, operating 
systems and hardware devices. The same learning 
material should be accessible with desktop 
computer and portable terminal, even though the 
screen sizes and input devices would be different. 
The designers of eLearning environments need to 
bear in mind that heterogeneous environment do 
not allow use of bandwidth-intensive data in the 
learning material. One possibility is to let the user 
(learner) decide what content to load. In this case 
the environment should have high-bandwidth/low-
bandwidth -options. In addition, the design of the 
user interface is an important issue. In many cases 
the eLearning environment is built so that it 
interfaces with internet, or is accessible with a 
browser. The flexibility and adaptability to 
different user terminals is further increased by 
using the XML-standard in preparing the material  
[11]. 

The second type of adaptation, adaptation to 
user’s behavior refers to user's expectations and 
experiences on interface, ease of use, how content 
can be navigated etc. The learning environment 
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should adapt to different learners and learning 
styles, not vice versa. In theory, information 
technology enables customization and makes it 
possible incorporate different learning styles [12], 
[13]. Clearly, each user experiences the learning 
environment differently, and this makes designing 
adaptation to user's behavior a difficult task. The 
challenge is usually approached by gathering and 
analyzing information on different users so that the 
environment could be customized to different kinds 
of users. In real life the adaptation is typically done 
by giving the user choices so that the user can do 
some modifications in the environment [14].  

The successfulness of adaptation to user's 
behavior varies as often one learner will find the 
environment too simple, and simultaneously other 
considers it complex, gets lost and confused. The 
customization-related features and navigational 
solutions depend on the developers of the 
environment: systems designers and programmers 
who understand needs of the users are a valuable 
resource. In addition, development of a successful 
learning environment depends on teaching staff. 
Often the pedagogical aspects remain unchanged, 
and transforming course material into the web is 
considered as the most important issue in creating 
an eLearning environment. Instead, guidelines and 
tutoring on how to use the technical resources and 
electronic communication are needed as they help 
in managing the digital environment. 

 
 

4 Towards successful learning 
There is a demand for eLearning environments. 
This is a natural extension to the fact that in most 
households are equipped with computers. In some 
families there are several computers, desktops and 
laptops, and mobile devices that can be used to 
access to Internet. In this light it is not surprising 
that students of all ages want to use computers and 
information technology in learning. Technology 
has become so natural part of life that it seems 
natural to expect that technology is incorporated 
into the educational system and learning as well. 
Consequently, the pressure to apply information 
technology in a way that it supports the learning 
process is significant.    

One of the cornerstones of learning in 
eLearning-environments is confidence. The 
technical platform and application base should be 
robust and reliable. Network connections are 
critical, as access to material and communications 
rely on networks. The whole environment must 
function smoothly without interruptions; otherwise 
the confidence in eLearning is rapidly lost. Another 

aspect to confidence is that user authentication 
must be so solid that it is not possible to cheat or 
capture someone’s identity. As it is impossible to 
know who actually sits behind the terminal it is 
good not to trust blindly everything that a person 
claims in a discussion forum, for example. Also in 
eLearning the curriculum consists of orientation, 
reading material, exercises, group work 
assignments, motivation and evaluation are the 
ingredients of a typical learning process – this can 
hardly be cheated even in a digital environment. 
Consequently, technology does and should not have 
a leading role learning, at the end of the day it is 
each learner's desire to learn that makes a 
successful learning experience. 

Students need guidance and support in their 
studies. In addition to normal study orientation and 
“knowing what to study” the students of the digital 
age need to be skilled computer users and able to 
manage in the eLearning environment in order to 
study. This is an important issue especially with 
adult students who may not all be experienced 
computer users. Without support some students 
may be lost, and the focus shifts from learning to 
dealing with computer-related problems. Special 
attention is needed in teaching students to use 
technology so that they learn to study in eLearning 
environment. 

Motivation is the driving force in learning. 
Feedback has an important role in increasing of 
motivation and confidence, and it is considered 
critical for the learning process in digital learning 
environments [15]. Personal, immediate feedback 
is often the best way to motivate and orientate the 
learner. In eLearning environments can information 
technology give instant and individualized 
feedback to students, or technology can be used in 
communications. The eLearning environment 
makes it also possible to monitor the students’ 
progress and to identify different styles of 
information access, communication and learning 
[16]. In a computer-based environment the richness 
of face-to-face discussion may not be achieved, 
instead technology can bring added value by 
enabling faster communications and feedback to 
the student. The student does not have to wait 
reception hours – even though personal contact 
with a teacher is still important part of student 
orientation and motivation. 

In the long run success of eLearning depends on 
motivational issues: motivation and dedication to 
develop the environment together with user 
acceptance are critical success factors. In other 
words, the success depends on human element 
rather than technological sophistication. 
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5 Discussion 
Information technology and networking have an 
increasingly important role in education. Students 
and teachers meet in a learning environment, which 
often is a virtual learning place instead of a 
classroom. Also the access to information takes 
place through computers. It can therefore be argued 
that skills and knowledge in using computers, 
networks and related technologies are essential in 
the digital age.  

Today ever smaller and powerful portable 
devices and technologies make it possible access 
information and keep in touch anytime and 
anywhere. At the same time the need for supporting 
the students and teaching staff. Technology and 
networking makes the learning environment 
complex: even though the environment itself would 
be straightforward to navigate the devices and 
technologies used in connecting to it may not be 
that. It is not uncommon that access to information 
requires dealing with computer settings, protocols 
and passwords, and the overall uncertainty that is 
part of technology. Learning to use new 
technologies and “learning to learn” in an 
environment with less face-to-face contact calls for 
independent, and active learning skills and 
reflective thinking [5]. Thereby, development of 
support for students and teachers is needed in order 
to increase the confidence in the eLearning 
environment. Teacher’s role in eLearning changes 
from lecturer to tutoring. At the same time teachers 
need to find the optimal mix of traditional 
pedagogical methods and new information 
technology in eLearning so that the learning 
experience is as successful as possible. 

The learning environment should also be as 
flexible and adaptable as possible so that different 
technologies and devices can be used in accessing 
and processing information. Another important 
issue is adaptation to users with different skills, 
knowledge and learning styles [17]. This is a 
challenge as eLearning opens doors for new 
potential groups of learners. The successfulness of 
eLearning depends on several issues and is also a 
matter of opinion. Ultimately, motivation in 
developing and using the learning environment is a 
critical success factor, and not the sophistication of 
technology. 
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