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Abstract
The purpose of this paper is to describe added value in webbased learning. The question is how contexts and situations
influence added value and what university students think of it.
The added value in a given learning context should not be
generalized to all contexts.
Keywords: value added, web-based learning and teaching in
higher education, transfer of best practices

1. Introduction
The present research has not attempted to study the added
value in terms of achievement. Instead, it has concentrated on
students` expectations and experiences of web-based learning
and teaching processes. The added value of web-based
learning will also be evaluated in comparison to conventional
learning. For the further development, planning and
implementation of web-based teaching and learning it is
important to find pedagogically appropriate teaching methods
for various teaching situations. The users of web-based
learning environments should consider critically how to add
value to their teaching and learning by using web-based
environments.
Later in this paper we describe the results of the research
aimed at exploring the added value of web-based teaching and
learning at the Virtual University of TUT (Tampere University
of Technology). The findings of this study indicate both the
expectations and experiences of added value. To make optimal
use of web-based learning environments we need
pedagogically validated models and concrete instructions for
teaching and learning to be carried out on the net.

2. Categories of added value
The question of added value in web-based teaching and
learning has concerned educators, administrators and the
public for various reasons (Rogers, 2001). Earlier research
suggests a great potential for added value for learning
through the use of the web (e.g. Overlock 1995; Whitnall et al.
1994; Jones & Smith 1992; Lamb 1992; Lennon & Maurer 1994;
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Kappe et al. 1993; Andrewartha & Wilmot 2001; Felix 2001).
However, several studies on comparing conventional courses
with computer-based or technology-enhanced courses yielded
no significant difference in academic achievement (Russell,
1997). In fact, the results of media-comparison studies
indicate, that the use of one instructional medium over another
will most likely produce no significant difference in
achievement (Clark, 1983; 1994a; 1994b; Kozma, 1991; 1994a;
1994b; Jonassen, Campbell & Davidson, 1994; Lockee, Burton,
& Cross, 1999, Russell, 1997).
Why is the question of benefits and the added value of webbased learning and teaching so interesting and why are
institutions of higher education so hard fighting to secure
funding for technology? Because nowadays higher education
must respond on many fronts, including workforce training,
just-in time learning, shortages of teachers, geographically
limited learners, significant changes in part-time and full-time
learning and learners with special needs (Adelman, 1999;
Dolance & Norris, 1995; Green, 1999; Schneider & Shoenberg,
1999; Rogers, 2001). Therefore the benefits of using various
media and teaching methods should be systematically
investigated. Teachers and learners should choose the
pedagogically most appropriate methods and tools for each
learning situation. We assume, like Rogers (2001), that a rich
mix of learning, teaching and thinking tools meets the needs of
market-driven convenience, affordability, accessibility and
opportunity for significant cognitive change.
Bartolic-Zlomislic & Bates (2002) have pointed out that in
order for web-based course to be successful, benefits and
limitations to the organization and to the student should be
appropriately balanced. Focus must be on potential
performance and value added must be benefits to both the
institution and more importantly to the student.
The aim of this paper is scrutinize the question of added value
from the students` perspective in higher education. Forsblom
& Silius (2001, 2002) have divided the concept of added value
into four categories: flexible organization of learning,
improvement of teaching quality, development of learning and
communication skills by using web-based learning
environments and the innovative use of information and
communication technologies in teaching. These categories
have also been used in the present study.
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2.1. The flexible organization of learning
2.1.1. Understanding time and space
The concepts of time and place become relevant when
designing web-based teaching and learning. Web-based
learning and teaching need not necessarily be real-time,
nevertheless studying always takes place in a physical context
(Matikainen 2000; Vahtivuori 2000). In learning all physical
and cognitive activities are somehow contextualized.
According to Vahtivuori and Masalin (2000) the physical
surroundings and cultural context define and change the
nature and way of our activity: when the context affects us
and changes our activities, our activities produce that context.
In web-based learning the physical context is exemplified by a
lack of physical presence. This sometimes impacts a feeling
that learning is independent of time and space and a feeling of
unrealistic easiness in learning. Therefore teachers have to
plan interactive activities, and the course structure (e.g.
timetable for the course) carefully beforehand. How the
interaction between teachers and students will succeed in
web-based learning depends to a large extend on the teachers`
ability to plan and use pedagogically appropriate methods in
teaching, to give guidance and support for collaboration.
2.1.2. Interdisciplinary and vertical study opportunities
Web-based study open up opportunities for both
interdisciplinary and vertical studies. Interdisciplinary and
vertical studies bring teachers and students from different
fields together to observe the same phenomenon. Such
crossing of institutional borders over different education
levels, fields and organizations increases sharing of
knowledge and know-how (Eteläpelto & Tynjälä 1999). The
flexible organization of learning via the net diversifies the
course supply in small units. Web-based course supply also
gives students an opportunity to choose from a wider
selection of courses, even from international markets.
2.1.3. Access to digital materials
Students should be informed about appropriate materials
available electronically. Efficient and effective systems that
support students` access to electronic material could be
provided e.g. through full text databases and electronic
journals together with flexible borrowing systems (Lefoe et al.,
2001).
2.2. The improvement of teaching quality
2.2.1. The design of learning environments and course
structures
In web-based learning the work of the teacher is partly
changing into designing learning environments. The role of
the teacher is to know the tools and the characteristics of the
learning environments they use well enough to make
pedagogically reasonable choices and solutions in the
planning of teaching. Carefully designed and appropriately

selected tools of the learning environments support students`
learning processes and enable teachers to concentrate on the
essential contents of the substance. In line with Uljens (1997)
and Vahtivuori & Masalin (2000) we see the carefully designed
and pedagogically appropriate learning environment
essentially as a community of learners where communal
learning and culture and the active process of the learner may
become real.
Some earlier teaching experiments (Hämäläinen 1999;
Hämäläinen & Muhonen 1999; Forsblom 2001; Pohjolainen et
al. 2001) carried out by the Hypermedia Laboratory of TUT
show that the properties available in the learning
environments were not fully exploited. Pohjolainen et al. (2001)
consider that in the teaching experiment in mathematics the
tools that did not provide direct support for the learning were
not utilized. The results of the teaching experiments using the
"Russian on the Net" learning environment indicate the same
(Forsblom, 2001; Forsblom & Silius 2001; Forsblom 2002).
Pohjolainen et al. (2001) consider that it is not necessary or
beneficial to use all possible methods and tools in every
context and situation, even if the methods and tools as such
are useful. In their opinion the excessive cognitive load may
inhibit goal-oriented learning, e.g. by undermining students`
motivation to study. We agree partially with this argument. On
the other hand, we note that it is also possible that the tools of
the learning environments are not used appropriately, because
in some cases teachers and students do not know how webbased learning environments could be used in a pedagogically
appropriate way.
2.2.2. The quality of teaching materials
We assume that teaching materials can be produced and
updated easily in web-based environments. The new research
knowledge can be transferred quickly to teaching via the net.
Web-based teaching and learning improves the quality of
teaching materials provided that the designers take a great
responsibility to produce high quality material in these more
open environments. Network-based environments offer
various ways to illustrate teaching materials by simulation,
modeling and visualization.
In learning it is not essential to memorize things; the ultimate
objective of learning is to restructure and enhance the
knowledge of a student. Therefore learning should be closely
connected to real life situations. Lambert Gardiner (1993)
argues that hypermedia-based teaching material is
educationally superior, because it simulates the real life
situation and students deal with information from many
sources. When planning web-based courses teachers should
consider how they could connect teaching e.g. to situations in
working life.
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2.3. The development of learning and
communication skills using web-based learning
environments
There are many studies presenting the clear advantages of
cooperative and collaborative learning over more individual
and competitive formats (Johnson & Johnson, 1975; Slavin,
1991). According to Bonk and Reynolds (1997) many
collaborative pedagogical strategies also have relevance in
web-based learning. Interactive and distributed technologies
enable learners and instructors to participate in an incredible
array of information, resources, and instructional experiences
(Bonk & Cunningham, 1998).
2.3.1. Collaborative web-based learning
Collaborative web-based learning tools, like tools for student
collaborative inquiry, problem-based learning, articulation and
dialogue, debate and personal reflection, offer various ways
for learners, instructors, and experts to interact (Bonk & King
1998; Cummings et al.; 2000; Oliver & McLoughlin, 1999;
Oliver et al., 1998). Web-based courses that are based on the
theory of collaborative learning give students an opportunity
to learn sharing information and argumentation in a
multidisciplinary way. Students learn to use scientific terms
and concepts by explaining their meanings to each other.
According to Bonk (2001), to create a learning community, the
system must bring people together for some initial common
interest or quest (e.g. sharing, problem solving etc.) Members
of the online groups also need ways to become informed
about events of the learning community (Duffy et al., 1998).
2.3.2. Individualized self-directive web-based learning
Web-based learning environments are affected by the actions
of the user (Tucker 1990). Students are able to actively choose
program components in whatever desired order, which
develops self-directive skills (Barker & Tucker 1990; Bonk &
King, 1998). According to Weston and Barker (2001) student
control is especially desirable for lessons that cover a wide
range of difficulty so that students can choose an appropriate
difficulty level. In this case instructors must relinquish some
control of students learning, because some students` have
neither the discipline nor the inclination to work
independently (Weston & Barker (2001).
It should be remembered that we do not have to choose
between collaborative and individualized teaching and
learning methods in one separate web-based course. It is
possible to use both so that teachers and students consider
which method is pedagogically appropriate in each context.
2.4. The innovative use of information and
communication technologies in teaching
New functional and pedagogically appropriate teaching
methods can be found by testing the technological
innovations. When planning the course structure, teachers
should carefully consider the possibilities for learning
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provided by the environments. The use of environments`
tools should be closely connected to the course objectives
and the teaching methods on the courses. After the
experiments, researchers, teachers and students should
evaluate whether the selected tools brought added value to
teaching and learning.
In some cases the technological improvements, e.g. the quality
of photos on the web, have caused changes in teaching
methods. Technological improvements have essentially
changed teaching methods e.g. in medicine. Nowadays
medical students learn to make diagnoses by comparing
laboratory photos on the net. (Forsblom & Silius 2001;
Forsblom, 2002).

3. Students` expectations of added value in
web-based teaching
Expectations of added value were investigated at the Tampere
University of Technology. The research was carried out
before and after web-based courses. The data comprise of 400
responses before the web-based courses and 160 responses
after the experiments. Empirical material was collected by webquestionnaire in autumn 2001 (Silius et al. 2002).
The students` background information was also researched.
Majority of the students were at the beginning of their studies
and usually they did not have any experiences of web-based
learning. In their opinion they had been succeeded quite well
in earlier studies. They live near the campus and they were
going to study a web-based course at home or in computer
classroom at the University of Technology. Of these students
40% were working while studying and 30% of them studied
during the working day at their workplace. Students reported
that they could use word processing software, helps, email,
web-browser and install plug-ins but they did not know news
and chat as well (Silius et al. 2002).
Students were allowed to mention all value added as they
expected. After experiences they were also allowed to mention
all the value added which had been realized.
From the students` perspective the most considerable added
value in web-based teaching was the flexible organisation of
education.
Expectations

(%)

Flexible participation

56%

Access to course material

37%

Flexible learning environment

24%

Automation of teaching routines

22%

Crossing of institutional borders

14%

Table 1: Students` expectations of added value/flexible
organisation of education.
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Those students who were working while studying were in
special need of flexibility in their study schedules. They
mentioned that participation in courses organised only on
campus were inconvenient for the most of them. For those
students the opportunity to study via the web was the value
added. In the situations where course schedules overlapped
or courses were full the web-based teaching and learning were
reported to be value added.
Access to course material was also mentioned as an added
value. Students expected to get all the course material via the
web and they thought that the sources of web-based teaching
materials will be better marked. In their opinion using the web
in learning and teaching students are able to automate their
everyday routines and routine tasks (like the delivery of
teaching materials, enrolment in exercise groups or to courses
etc.).
The results of the study indicate that "The improvement of
teaching quality" was considered as value added.
Expectations

(%)

Better quality of course material

26%

Flexible feedback and support practices

19%

Individualized teaching

12%

Multidisciplinary courses

11%

Course material produced by specialists

10%

Support to personal contacts

9%

Table 2: Students` expectations of added value/improvement
of teaching quality.
Students expected that web-based teaching and learning
would improve the quality of teaching materials. They hoped
that teaching materials would be illustrated, for example, by
simulation, modelling and visualization. The students expected
that they would get more just-on-time feedback and support
for their studies in web-based teaching.
The students` expectations of added value in web-based
learning in the category "The development of learning and
communication
skills
using
web-based
learning
environments" are as follows:
Expectations

(%)

Practice in self-direction skills

36%

Practice in learning to learn skills

18%

Practice in collaborative learning skills

6%

Table 3: Students` expectations of added value/development
of learning and communication skills using web-based
learning environments

The students expected that their learning to learn skills and
self-direction skills would improve in web-based learning and
also that open learning environment and tutoring practices
would support the development of those skills.
The innovative use of tools was mentioned as an added value
in the category "The innovative use of information and
communication technologies in education".
Expectations

(%)

Innovative use of tools

16%

Table 4: Students` expectations of added value /innovative
use of information and communication technologies in
education.
From the students point of view new kinds of web-based tools
could bring added value to teaching and learning. The
technological improvements, e.g. the illustrated hyperlink mind
maps, improve students` skills in knowledge construction and
the tools for creating team consciousness improve motivation
to study.

4. Realization of added value
To obtain more information about good web-based learning
practices in technical sciences eleven teaching experiments
were
evaluated
(http://www.virtuaaliyliopisto.tut.fi/
verkkopakki).
The evaluation process consists of pedagogical and usability
sections (see Albion 1999; Leinonen et al. 2002; Quinn 1996;
Soloway et al. 1996; Squires 1997; Squires & Preece 1999;
Tergan 1998). The researchers paid attention to how the
learning context and pedagogical appropriateness were taken
into account in user interface, tools, tasks, quizzes and in
planning, designing and implementation of content
production. The needs of learners such as growth, diversity
and motivation should be supported in software learning
environments. Special the attention was paid to how software
supports those needs (see Soloway et al. 1996).
The data indicates that course web sites were composed of
html pages with information about lectures, course structures
and so on. Usually there were links to course material. The
pages also included the option to register for the exercise
groups or to return seminar papers or exercises to the teacher
via the web. Interactive drills, web-lectures and simulations for
testing comprehension of course materials were used in the
teaching experiments. Activating and motivating tasks for
reading comprehension concerning course materials were also
used. Teaching methods like learning diaries and porfolios
were used only on few courses.
The table illustrates the added value realized better then
expected.

21

The New Educational Benefits of ICT in Higher Education

Realized vs. expected added value (%)
Realized

Expected

Table 6: Realized vs. expected added value from the students`
perspective.

5. Discussion and conclusions
Flexible participation

60%

56%

56%

36%

Practice in self-direction
skills
Better quality of
teaching material

27%

26%

13%

6%

Practice in collaborative
learning skills

Table 5: Realized vs. expected added value from the students`
perspective.
The table below illustrates the added value realized less than
expected.
Realized vs. expected added value (%)
Realized

Access to course material

Expected

35%

37%

23%

24%

19%

22%

13%

18%

Flexible learning
environments
Automation of teaching
routines
Practice in learning to
learn skills
Flexible feedback and
support practices
19%
Individualized teaching

12%
11%

12%

7%

14%

7%

11%

Crossing of institutional
borders
Multidisciplinary
courses
Support for personal
contacts
9%

6%

Material produced
by specialists

22

5%

10%

The results of the study showed problems in design and
implementation of web-based courses (see also e.g. Hara &
Kling 1999; Noble 1997, 1998a, 1998b). This is the reason why
added value was not perceived as useful.
According to the data the educational benefits and the
appropriateness of web-based courses were sometimes
forgotten. In courseware design it must be remembered that
there is no pedagogical benefit arising from simply
hypertextualising existing course material. It is not advisable
to use the web to replace of books or television. The web is a
new kind of media, which is also often forgotten. The benefits
and the power of that new media should be understood and
exploited in well-proved ways.
The roles of students and teachers were perceived to be
similar as in conventional education. No attention was paid to
the change needed in web-based learning environments. Only
a few experiments took account of the fact that teachers are no
longer mere information sources for students. In web-based
teaching they guide the entire learning process. According to
Kook (1997) the teacher's new role in network-based teaching
is like a consultant who searches for information, teaching
materials and guides students in their learning processes.
Kook sees the teacher as an assistant in the learning team.
Teachers will also help each other in planning teaching
schedules, sharing new ideas, helping each other with
education challenges etc. Both institutional and individual
borders will become invisible when teachers together develop
web-based tools for instructing students.
Unfortunately the need for experienced tutors was often
forgotten. The tutoring system, like all the other support
systems, should be planned carefully beforehand, because the
reactions to problems that arise during the ongoing courses
are always slow. Usually in theory the teacher is seen as a
tutor. To achieve good learning results the change in the
students' role has to be reflected in the students' conception
of his/her own learning and in learning theory which supports
the learning environment.
Some web-course designers concentrate not on the
instructional design or teaching support aspects required for
teaching and learning via the web but on the technical tools
and design of web pages themselves. The pedagogical issues
and solutions have not always been thought out. Too often
conventional education methods have been used on web
courses and too often the creative use of new learning
theories has been neglected.
The transfer of added value to various contexts requires more
information from experiments. The quality of learning does not
improve by using computers if one does not know how to use
them appropriately. The potential of the web-based learning
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environments in comparison with the more traditional learning
environments needs investigation. When defining added
value e.g. content, learning culture, goals and the level of
education should be considered. The results of some studies
show that there is some useful added value in different
contexts, but it is difficult to transfer the best practices of
those studies to new learning situations. Background
information is needed when transferring one successful added
value to another quite similar teaching context. The
background information includes factors like structure of the
course, planned learning methods, students` learning histories
and demographic information on students, the roles of
teachers and students and the level of formality.
We have found that the added value in the defined context
cannot be generalized as useful in all contexts. It is clear that
we need more information about the methods which work in
web-based learning environments. The evaluation group of
the Hypermedia Laboratory and the Virtual University of TUT
is making an effort to clarify the conception of added value by
investigating the advantages and disadvantages of webbased learning in various contexts. The data will be collected
in the pilots of the Hypermedia Laboratory and the Virtual
University of TUT for many years. The paper presented some
results of the teaching experiments carried out last year. We
hope that the findings of future teaching experiments will
facilitate even more the transfer of added value to new webbased learning situations.
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