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Martin Ebner -learning, or online learning, is a fact of acad-

emic life today. Whether it’s only those stu-
dents actively participating in a virtual
environment who achieve learning is, however,
a matter of some debate. In general, according to
educational technology professor Diana Lauril-
lard,! e-learning outcomes could be greatly

improved if higher-education teachers achieved
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three goals:

I developed better ways of searching for infor-
mation;

I shared ideas and resources among learners;
and

I improved, and practiced, communication
techniques.

Searching and sharing are often well sup-
ported by typical learning management systems.
On the other hand, communication is still

Editor’'s Note

In this article, Ebner and Holzinger offer their perspective about online
learning. In general, we know that online learning develops through inter-
action and that it's a collaborative process where students actively engage
in writing and reading messages among themselves and with the instructor.
However, it's also well known that in any online community, not all users
are equally active, and there are indeed people who never take an active
part—the so-called lurkers.

This article focuses on the lurkers; the authors ran extensive experiments
to demonstrate whether there’s a relationship between the writing and
reading behavior of online students and whether active participation influ-
ences learning efficiency. An interesting related result that emerged from
the study is that the effort of the instructor in terms of reading and writing
posts is higher than that of the learners themselves!

—Tiziana Catarci
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underestimated. Communication techniques are
important because although learning is an active
cognitive process on the part of learners, it’s also
a social process and develops through conversa-
tion.>s A special type of conversation is the
online variety, which takes place via public mes-
sage posting and represents one way in which an
online group can benefit from the knowledge of
its members. However, many group members
lurk—that is, they don’t take an active part in
online conversation. Lurkers nevertheless per-
haps make up the majority of a given discussion
list's members, comparable to the nonactive par-
ticipants of a normal discussion.

Much research has been conducted on Inter-
net communities® concerning the active, visible
online learners. Less has been reported about the
hidden participants—the lurkers. Some have
argued that learning, even in this seemingly pas-
sive mode, occurs nonetheless.”

Consequently, we decided in 2001 to initi-
ate a case study on both active and passive
learners. Our case study was supported by the
Graz University of Technology’s e-learning
project, Interactive Visualizations in Civil Engi-
neering (iVISiCE).® We designed our case study
on the basis of what is known about interac-
tion and learning, and on earlier research on
lurking (see the “Previous Work” sidebar). For
this case study, we conducted three experi-
ments. We evaluated the passive participation
in online discussion forums and proved that
lurking can be considered a natural process of
human communities.

Case study

In November 2001, we founded the iVISiCE
project to investigate the possibilities of Internet
use in higher education. As part of that project,
we developed the case study and a so-called
blended learning scenario. The scenario is called



Previous Work

Earlier research has been done to investigate the relationship
between interaction and learning. The following work ampli-
fies our examinations to the phenomenon of lurking.

Interaction and learning

Research on traditional classroom settings has shown that
increased interaction improves student achievement.! Con-
structivist psychologist Lev Vygotsky (http://www.marxists.
org/archive/vygotsky) emphasized the role of interaction in
learning, which can be summarized in three sentences:?

I The learners’ achievement level depends on what they
already know (previous knowledge).

I The mechanism that delivers learning is interaction.

I The goal of all learning is autonomy, aiming for independent
problem solving.

The key interaction concept is based on Vygotsky’s theory
of the zone of proximal development (ZPD), which is the site
where learning occurs. This zone is defined as the distance
between the actual developmental level, as determined by inde-
pendent problem solving, and the level of potential develop-
ment, as determined through problem solving under adult
guidance or in collaboration with more capable peers.!

As a result of this concept, educators now view learning as
a collaborative process that entails dividing large numbers of
students into groups smaller than 10, providing specific tasks,
and setting deadlines to help learners actively engage in col-
laborative work. The fundamental idea underlying such group
work is that students meaningfully interact through a variety of
learning activities such as student- or teacher-led discussion
groups, debates, projects, and collaborative learning groups
and, ultimately, achieve better learning outcomes.?

However, it's commonly known that interactive modalities
such as newsgroups, chats, and so on have facilitated the con-

nectivity between students and teacher, between students, and
between student and content. As a result, attention to online
interaction has gained increasing interest for research in teach-
ing and learning processes at a distance.*

Lurking

Lurking is widespread in nearly every online discussion
group. Lurkers are generally learners who are bystanders to dis-
cussions about course content. Lurkers generally lack commit-
ment to the rest of their class community and receive benefits
without giving anything back.

A good example of lurker behavior is the study of Blair Non-
necke and Jenny Preece.® They conducted an experiment
involving 77 online health support groups and 21 online tech-
nical support groups. They determined that 46 percent of the
health support group members and 82 percent of the techni-
cal support group members were lurkers. In this study the
authors showed, that lurking is a normal process in public dis-
cussion lists. Whether this phenomenon is similar within a
closed online course should be answered by this work.
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blended learning because it combines tradition-
al classroom learning with online learning. The
project stands on three pillars:
1 interaction,
1 visualization, and
I communication.

Our case study, and the focus of this article,

dealt with the interaction component. Interac-
tion’ is an important social element of effective

learning. Interactions can occur between learn-
er and learner (known as collaborative learning)
and between learner and instructor (known as
computer-mediated communication, or CMC).
Consequently, we tracked both types of interac-
tion to examine the relationship between the
interactivity and the students’ learning process.

Experiment design

To determine if voluntary participation in vir-
tual classes improves learning outcomes, we con-
ducted a study that focused on virtual interaction
specifically in the field of civil engineering. We
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Table 1. Summary of student characteristics.

Question Average

1. Concerning my computer knowledge, | am a ... 3.07
(Beginner = 1; Expert = 5)

2. Concerning my Internet knowledge, lam a ... 3.08
(Beginner = 1; Expert = 5)

3. How long have you been using the Internet? 5.14
(... years)

4. How many hours do you spend using the Internet 6.88
in a typical week? (... hours)

5. 1 have used the Internet for learning before this course. 87% (yes)
(yes/no) 13% (no)

6. | am very enthusiastic about the possibilities of the 2.4

Internet (yes =1, no =5)
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ing process.
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dents’ grades.

focused on the lurkers—those students who never
took an active role in online classes. The classes
dealt with the subject of structural concrete,
which happens to be the largest component in
Graz University of Technology’s graduate-level
civil engineering program.

We structured the case study on a blended lec-
ture that consisted of both classroom and online
work over a four-month period. The lecture’s sub-
ject was structural concrete—the design and con-
struction of reinforced or prestressed concrete
structures using the European Standard Norm, or

The primary aim of our experiments was to
quantify student responses in online forums and
to understand how much online communica-
tion and online work assists each student’s learn-

The lecture was conducted from November to
February every year, and we studied student par-
ticipation in its online portion for three years, or
a total of 12 months altogether. We collected
data for three research questions for the acade-
mic years 2001-2002, 2002-2003, and 2003-

To pass their finals, students must pass four
examinations—three written and one oral—at
the end of each study year, with intervals of
approximately three weeks between each exam.
For the online communication, one discussion
forum concerning the expertise to be learned by
the students was offered for each mid-examina-
tion period. We tracked all postings that were
relevant and correlated the postings with stu-

Characteristics of the students

In 2003 and 2004, we examined the students’
characteristics, much as we did in 2001 and 2002.
Table 1 shows the questions we asked the stu-
dents, together with the average results.

The age range for students was from 21 to 30.
The average age was approximately 22 years.
About 15 percent of the course participants were
female.

This data, along with the number, gender, and
previous knowledge of the participants, is consis-
tent with similar evaluations we conducted in
previous years. The lack of significant diversifica-
tion in the student population reflects the long-
standing profile of civil engineering students.

Research question 1

Our first research question was: Does a high-
er level of online interactivity lead to a better
learning result?

In 2001-2002 and 2002-2003, we counted all
relevant—that is, concerning the content of the
lecture—contributions. During the first year, 110
students participated; 102 students participated
during the second year, and 128 students during
the third year. About 30 percent took an active
part in the online communication offered dur-
ing the first and second year and more than 30
percent during the third year. Considering the
voluntary nature of the participation, this was a
high attendance. This means that in 2001-2002,
39—and in 2002-2003, 30—students posted at
least one fundamental statement for the online
community to the discussion forum. While
researching the behavior of the online commu-
nity, we developed the following hypothesis:

A higher level of online interactivity leads to a
better learning result.

For this first hypothesis, we defined the inter-
activity level as the number of relevant forum
postings. We measured the learning result by the
grade the student received at the end of the four-
month class.

Figure 1 shows the relationship between the
discussion group postings and the students’
grades on a scale ranging from 1 to 5 (1 = very
good, and 5 = fail). We applied the Spearman-
Rho Test—a standard statistical test, which com-
pares two data sets and measures their
correlation—to our data (see Table 2). The statis-
tical significance for 2001-2002 is shown by p =
0.047, and for 2002-2003, p = 0.163. The data
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Figure 1. Posting activity in relationship to earned grades for (a) the academic year 2001-2002, (b) academic year 2002-2003, and

(¢) academic year 2003-2004.

correlation is significant if p is less than 0.05. We
can see therefore that no relationship exists
between interactivity and learning results.

Research question 2

Our second research question was: Does a
learner who writes [posts] more contributions
than a lurker automatically read more postings
than a comparable lurking learner?

Concerning the result of research hypothesis
1, it was obvious that the online activity of each
student was insufficient to account for the learn-
ing results. After rethinking this process, we
decided to also track the so-called lurking popu-
lation. This meant that, beyond tracking visible,
posted messages, we would also track hidden
interactions, such as reading someone else’s
posted contribution.

In 2003-2004, 128 students participated. Of
these, 49 took an active part in the online com-
munication. Consequently, to confirm the results
of research question 1, we again determined the
relationship between students’ visible interac-
tions and their grades (see Table 2). Row 3 in
Table 2 shows the significance of the probabili-
ty value, p = 0.879. Also, Figure 1 shows that no
relationship exists between writing contribu-
tions and learning results. This means that the
first research hypothesis has been confirmed.

In observing the discussion group activity by
students, we found that 49 learners took an
active part in the online discussion and that
every one of the 128 students read at least one
contribution. We can, therefore, state that 79
(almost two-thirds, or 62 percent, of the class) of
the participants were lurking—only reading
posts, not contributing anything.

The high lurking rate spurred us to state, and

Table 2. Weak correlation between students’ postings and their grades.

Year Students N (Students  Correlation  p Significance
in Class Posting) Coefficient

2001-2002 110 39 —-0.321 0.047

2002-2003 102 30 -0.261 0.163

2003-2004 128 49 -0.022 0.879

Table 3. Relationship between the number of students reading posts and the
number of students writing them.

Year N Students Students Correlation  p Significance
Reading Posting Coefficient
2003-2004 128 49 —-0.040 0.654

research, the following, second hypothesis:

A learner who writes [posts] a contribution auto-
matically reads more postings than a comparable
lurking learner.

In other words, an active learner is also
actively acquiring information. It should be clear
that the members of the lurking population
aren’t as busy as their writing colleagues.

Table 3 shows the significance of probability
value p = 0.654. This confirms that no relationship
exists between the writing and reading behavior
of an online student. Figure 2 (next page) demon-
strates explicitly that there’s no trend visible.

Research question 3

Ultimately, we needed to look not only at the
learners and their learning processes but also at
the lecturers’ behavior. Our third research ques-
tion was: How extensive is their effort in such an
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Figure 2. The graph
shows that there’s no
relationship between
the number of students
reading posts and the
number of students
writing them.
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Table 4. Comparison of lecturer and student activity.

Type of Participant Writing Log-Ins Reading Log-Ins
per Lecturer per Student

Lecturer 1.170 20.781

Student 0.298 13.576
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e-learning scenario? This question prompted our
third hypothesis:

The effort of the advisors for such an online
course, represented by the writing and reading of
postings, is higher than that of the learners.

Table 4 shows the data we collected. We
counted each reading and writing activity of the
lecturers and the students and compared them to
the number of online discussion group log-ins.

Study group opinions

With the help of an online and a traditional
evaluation, we discovered what the learners
themselves feel about the use of discussion
forums during their learning process. Of course,
we can include here only a subset of the 25 total
statements, followed by the number of students
who agreed with the statement.

I “Ilost track, because the numbers of postings
increase very fast.” (7 students)

1 “Horrible Mess in the discussion forum—there
have to be more topics/trees.” (5 students)

I “Discussion forum can’t replace a real office
hour.” (3 students)

1 “Ican save time, because I do not need to go to
the university for each question.” (4 students)

I “It is now possible to get an answer on the
weekend to a short question during my
learning process within a very short time.
This supports me a lot.” (8 students)

Obviously, some students like working with
online discussion forums. But despite a student’s
individual preference for (or against) such a
venue, all students lurked at some point while
logged in to the forum. This leads to an interest-
ing future research question: How can we
improve the discussion forums to support the stu-
dents’ natural impulse for acquiring information?

Discussion

Does active interaction lead to greater in-
depth learning? Is there a difference in learning
efficiency between lurkers and active partici-
pants? In answering these questions, we've
shown that visible participation does not consti-
tute the majority of a virtual community. Fur-
thermore, we've learned that the lurking student,
who doesn't actively participate in the discussion
lists, is at least as active as his or her writing col-
league with regard to reading the postings. The
situation is comparable with traditional teaching
in the classroom; there, too, we find both active
and passive students. Additionally, we recognized
that although the participation in a supplemen-
tary online information exchange is voluntary;
nearly all students who attended the lecture por-
tion also took part in the online forum.

One salient characteristic of the online discus-
sion community has emerged, namely that every
participant of the online community, active or
lurking, reads more postings than they write. As
a result, we developed a simple equation:

In the equation, R(t) = the sum of postings
read by a participant within a observation period;
W(t) = the sum of postings written by a partici-
pant within a given observation period; and p =
the quantity of participation.

This equation shows that within a certain
time period, each member of an online commu-
nity will read more postings than they write.
This is the beginning of the lurking process;
activity tends to decrease while passive partici-



pation remains at its previous level or increases.

Research question 3 pointed out the new role
of the online teacher. The traditional role of the
lecturer is expanded from the face-to-face class-
room model, in which students are typically more
passive, to a model in which students take a more
active role and lecturers behave more like tutors.

A tutoring model is still a rare role for tradi-
tional German-speaking lecturers. Successful e-
learning needs lecturers who are willing to take a
constructivistic approach—that is, adopting a
more cooperational and interactive style with
students rather than teaching in the old-style
“drill and practice” methods.

The average student population was 113 par-
ticipants per year (comparable studies do not
assess such a high number of students)” and the
experiments took place in a lecture (as opposed
to laboratory) setting. We believe that our expe-
riences can also be applied to other technical
studies with similar student populations.

Conclusion

A higher degree of visible interactions is not
a precondition for higher learning efficiency. We
have to expand the term interactivity to include
the lurking activity.

With a simple equation, we demonstrated
that the active participation in an online discus-
sion list, based on passive lurking, is expressed
by reading and reflecting on the contribution of
all the other members.

Although some students are less visible than
others, this is not necessarily an indication that the
learning benefits are being compromised. Accord-
ing to psychologist John Dewey, a critical element
of the teaching process is to create conditions
for productive inquiry. A discussion forum—an
online medium for successful lurking and learn-
ing—can provide those conditions. MM
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