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Abstract
Tutors have only limited time to support students. In this paper, we discuss a model that addresses the
question of how to help students answer content-related questions. A small group of students is
created, which consists of the student who asked the question and peers who should be able to answer
it. Criteria used to compose the group are the content of the question in relation to the knowledge and
skills of the peers. The model supports the collaboration with text fragments selected from the study
materials. We will introduce the model and briefly discuss the results of the calibration and a
simulation of the model. Finally, we will discuss the outcome of an experiment with two groups of
approximately 50 students, who used the model for a period of 8 weeks. The results indicate that the
students positively value the model and that it is possible to solve a substantial number of their
questions.
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Introduction
In modern learning settings, students typically spend a significant amount of time learning online. The
advent of the knowledge economy and the individualization of our society are two leading factors that
underpin their increasing demand for flexibility: students want to be able to study at the place, time
and pace of their own choosing (logistic flexibility); also, students are unwilling to submit themselves
to pre-planned, rigid programmes, but want their prior competences honoured and their specific study
plans catered for (subject matter flexibility). However, as in traditional, on-site settings, students will
have questions on where to start, how to proceed, how to understand and apply the available study
material, or they will want to have their contributions assessed. In this paper, we will concentrate on
one element of this challenge, to wit, answering questions related to the content studied. For a tutor,
this is considered a time-consuming and disruptive task (De Vries et al., 2005). Yet, learning may
improve if learners can ask questions and receive timely and relevant feedback (Howell, 2003). To
address this issue, we have developed a model of how best to organize this with the help of peertutoring and we have instantiated this in software so as to be able empirically to test the model.
Our model seeks to solve content-related questions by involving peers (peer tutoring) in answering
them. To that end, we identify appropriate and available students as well as documents, and bring
these together in a so-called ad hoc, transient community. Such a community is ad hoc in that its only
purpose is to solve a particular question; it is transient in that it vanishes the moment the question has
been solved. The model distinguishes (Table 1) six main steps of which the second step depends on a
language technology called Latent Semantic Analysis (LSA). In the following section we will
introduce the current implementation; next we will quickly go into the results of the calibration and a
simulation of a prototype of the model. The main focus of the present article is an exploration of the
results of a field experiment with two groups of approximately 50 students, who use the model in the
context of a Learning Network on the topic of ‘Internet Basics’.
For a proper perspective on the present article, bear in mind that it is part of a series. Kester et al.
(2007) examine in details the theoretical aspects of learning in communities. Van Rosmalen et al.
(2006) discuss the use of LSA, Van Rosmalen et al. (in press) describe the technological aspects of the
model and discuss how to tweak its parameters. Finally, see Koper et al. (2005) for the wider context
of our model: a Learning Network, i.e. a self-organised, distributed system of lifelong learners,
Activity Nodes and competences, designed to facilitate learning. The present article completes the
design and development cycle of the model.
Table 1: The main steps of the model.
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Pre-condition

A Learning Network with a set of Activity Nodes and a set of users with their profiles indicating
their progress with regard to the Activity Nodes

Main steps

1.

Anne poses a question.

2.

The system determines:

Post-condition

a.

the most relevant text fragments;

b.

the appropriate Activity Nodes;

c.

the most suitable students.

3.

The system sets up a wiki with the question, the text fragments and guidelines.

4.

The selected students receive an invitation to assist.

5.

Anne and the peer-students discuss and formulate an answer in the wiki.

6.

If answered (or after a given period of time) Anne closes the discussion and rates the answer.

The answer is stored.

Model implementation
A prototypical software application has been developed to test the model. Through the virtual learning
environment Moodle (http://www.moodle.org), the students are exposed to a Learning Network, its
Activity Nodes and a question module (AskCQ) (Fig. 1) that organises and structures the question
answering process.

Fig 1 Part of the interface of the AskCQ module with (1) ‘Uw vragen’ (your questions) with a link to pose new
questions and an overview over the posed questions: ‘Status’ (Klaar = ready; Bezig = busy), ‘Uw vraag’ (your
question), ‘De Antwoordwiki’ (a link to the wiki), ‘Vraag afronden’ (End a question: Afgerond = rated; or a link
to the rating); (2) ‘Uw antwoorden’ (your answers) with an overview of answer given: ‘Status’ (Klaar = ready;
Bezig = busy), ‘De vraag’ (the question), ‘De Antwoord-Wiki’ (a link to the wiki).
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Fig 2 The design interface. ‘Gup documents’ to build the corpus and to set the LSA parameters; ‘Document
correlation’ to set the document matching method; ‘Content competency’, ‘Eligibility’, ‘Availability’ and ‘Tutor
selection’ to set the peer selection parameters.

The model covers three phases. In the design-phase, its operating context is defined. All texts of the
Learning Network are captured and put into a corpus for processing; also, all parameters, the LSA and
the peer selection parameters, are set. The designer has a specific interface (Fig. 2) at his disposition to
create the corpus and to experiment with and set the LSA and peer selection parameters (see the next
phase for details). In principle, the design phase is operative only when launching and updating the
Learning Network.
The question-phase starts whenever a student poses a question (e.g. “when I register for a particular
chat room, does my registration allow me to use several pseudonyms?”). First, GTP (General Text
Parser; Giles et al., 2001), an LSA implementation, maps the question into the collection of text
fragments in the corpus. The GTP module returns correlations between the question and text
fragments. Text fragments always come from a unique Activity Node. Hence, a high correlation
between the question and some text fragment also implies a high correlation between the question and
a specific Activity Node. Thus having identified the Activity Nodes that are relevant for the question,
ATL (A Tutor Locator; De Jong et al., 2007) selects 2 peer-students most suited to give an answer.
The selection is based on their competency on those Activity Nodes that GTP found to correlate
highest with the question. This is called the peer’s content competency. Actually, ATL uses a weighted
sum of four criteria. Besides content competency, it brings into the mix tutor competency, availability
and eligibility (Van Rosmalen et al., in press).
Finally, in the answer phase a wiki is created that includes the question and the three text fragments
that in the question phase GTP identified as correlating best with the question (Fig. 3). The wiki is
populated with the 2 peer-students who have been invited and have agreed to help. Peers and the
question-asking student discuss possible answers and, hopefully, arrive at a satisfactory one.
Parenthetically, we chose to work with three documents as a compromise between too few to be
helpful and too many to be all read by the supporting peers.
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Fig 3 Part of the WIKI: (1) “Vraag” (the question); (2) Three hyperlinks to the selected text fragments ‘tekst 1’,
‘tekst 2’ and ‘tekst 3’ (3) wiki-interface Toon (Show), Bewerk (Edit), Links (Links) and Geschiedenis

(History).

Calibration and a first simulation
To ensure the model’s viability, we calibrated the LSA-parameters, and simulated and tested two of its
key aspects. First, we checked how good LSA was at identifying the topic of a question (i.e. to which
Activity Nodes a question belongs) and at selecting text fragments useful for answering the question.
Second, we checked if the peer selection criteria met our expectations. The domain of the Learning
Network we used is ‘Internet Basics’, a collection of texts, links and tasks that aim to instigate a basic
understanding of the Internet (Janssen et al., 2007). It contains 11 Activity Nodes (content modules),
each of which introduces a different aspect of the Internet. The Activity Nodes consist of an
introduction, exercises, references to external web pages for further study, and an assessment.
For the simulation, we formulated a set of 16 test questions, each related to exactly one Activity Node.
The prototype identified the correct Activity Node for 12 out of the 16 questions (75%). Moreover,
two of the authors of the Learning Network in question evaluated the fit of the 3 text fragments
proposed by the system. They indicated that for 7 of the questions, one or more of the text fragments
were indeed useful in answering those questions. The authors also indicated that 5 of the 16 questions
posed were beyond the scope of the contents of the Activity Nodes studied. Taking this into account,
the score is 7 questions with useful text fragments out of a total of 11 (about 60%, for details, see Van
Rosmalen, 2006).
To test the validity of the peer selection criteria, we created 5 student accounts (Table 2) and assigned
a set of test values to the parameters of the peer selection formula. Here we will only illustrate how
they worked, for details see Van Rosmalen et al., (in press). By way of test, student L1 twice ‘asked’
one of the 16 questions mentioned above. The question was related to Activity Node 2. The first time
the student asked the question, the peer-student with the highest rank was selected, as expected.
Furthermore, the results of the test showed, that we could balance the selection of peers by taking
availability and eligibility into account. For the first question the value of eligibility favoured student
L2 over student L3, i.e., it prioritized the selection of a peer-student in the same study-phase. (Note: L2
and L3 have content competency 1 and availability 0.5. However, only L2 and L1 finished Activity
Node 1, therefore L2 has a higher eligibility than L1). However, if we pose the same question again a
compensation mechanism becomes operative due to the decreased availability of Student L2. (Note:
Because of his being chosen to answer the first question the availability of L2 will become 0).
Table 2. Content competency of student L1 - L5 for Activity Node 1 and Activity Node 2, and their availability
score.
L1
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Content competency
Activity Node 1

1 (= successfully completed)

1

0.3

0 (= not started)

0

Content competency
Activity Node 2

0.3 (= in progress)

1

1

0

0

Availability

0.5 (= moderately available)

0.5

0.5

0.5

0.5

(at the start)

Materials and methods
Having designed and developed a model that fitted our goals and having calibrated it in order for it to
function optimally, we proceeded to carry out an experiment. To that end, we made available for 8
weeks a course in the Learning Network on Internet Basics, the same course that was used to calibrate
the model. The course is a free (no tuition) course. No credits were given for its completion. The
number of study hours is about 22. 111 Students were recruited from both students and staff in our
organisation. One of them withdrew after one week. All 110 remaining students were treated as
novices when starting the course. For the experiment, the students were divided at random in two
groups. Looking at the group characteristics in detail, the groups were very similar with regard to age,
gender, computer experience and previous education. Computer experience varied from having little
(38) to much (42) and only few students having very little (3) or very much (4) experience (23 nonresponders). Males and females were present in almost equal numbers (46 versus 49, 15 nonresponders). The modal age was between 46 and 55 (32), trailing off to 25 between the ages of 56 and
65, and 18 between the ages of 36 and 45, with 12 under 35 (5 of which under 25) and 5 over 65 (18
non-responders). Participants educated at the tertiary level (58) vastly outnumbered participants
having had up to secondary education (25) or primary education only (3) (24 non-responders or
differently educated).
In the experimental group, we used the following weights for the parameters: 1.0 content competency,
0.5 availability and 0.5 eligibility. The model prescribes that the content competency should always be
positive. Therefore to avoid a “cold-start” problem, i.e. having no suitable students at the beginning, if
necessary the system automatically switched to the settings of the control group. In the control group,
we only ensured that the questions would be divided evenly between the students. This meant 1.0
availability and all other weights zero (for a detailed description of the parameters and criteria see Van
Rosmalen et al., in press). For each question we invited the two students with the highest scores. If
within 48 hours no one responded the two next best students were invited.
All students received general instructions on the use of the Learning Network and a specific
instruction on how to use the AskCQ-module for all their content-related questions. They received a
global explanation of the objectives of the experiment and the suggestion to use the AskCQ-module at
least twice, if appropriate. In addition, three times during the 8 weeks the Learning Network was
running, a newsletter was distributed with information regarding the course and also a notice on the
AskCQ-module. Staff-tutors did not assist answering content-related questions at all. Their role was
limited to rating the results of each question-answer pair after completion of the experiment.
Finally, of the total of 110 students, 78 students were active: 40 in the experimental group and 38 in
the control group; the remaining 32 students showed no or very limited activity. This means they did
not complete any of the 11 Activity Nodes. The average numbers of Activity Nodes completed was for
each group 6. The total number of students that successfully completed the course was 25 for the
experimental group and 24 for the control group.
Hypotheses
We tested three related hypotheses:
- The model helps to solve a substantial number of the content-related questions posed by students,
without invoking any staff support (hypothesis A). A substantial number is about 50%, as in our
view this is the minimum percentage sufficient to justify the investment needed to develop this
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kind of system. In specific cases though, e.g. if discussions between students have a very high
priority, the percentage may of course be set lower.
- Ad hoc transient communities for which peers were selected on the basis of a combination of the
four criteria proposed (i.e. including the LSA-based content competency) outperform communities
whose peers were selected with workload balancing in mind only (hypothesis B). This hypothesis
concerns the effectiveness of the LSA-based peer selection system.
- Text fragments with which the wikis were seeded helped the peer-tutors to answer the questions
asked by their peers (hypothesis C). This hypothesis is about the usefulness of seeding the wikis
with text fragments identified with LSA.
Hypothesis A is tested directly, simply by counting the number of questions solved successfully.
Whether a question is solved successfully, is assessed by the student who posed the question and by
two expert tutors. Hypothesis B has been tested by administering different peer-student selection
approaches to an experimental and a control group of students; group membership was decided by
random selection. Peer tutors in the experimental group were selected on the basis of content
competency, determined with LSA, availability and eligibility; peer tutors in the control group were
selected on the basis of availability only. Dependent variables measured are the number of invitations
accepted, the time to answer a question, the number of questions answered, and the quality of the
answers given. Hypothesis C has been tested in a limited sense only. The wikis of both the
experimental and control group were seeded with text fragments in order to avoid compounding the
effect of the way in which the groups have been composed with the availability of text fragments.
Therefore, the effect of the availability of text fragments on, say, the quality of the answers given
could not be tested. In order still to assess their usefulness we looked at the sources the students used
to answer the question (did they use the fragments at all?) and at the extent to which they perceived
the text fragments as useful.
Data collection
We collected four types of data. The former two, logging data and student ratings, have been collected
during the experiment; the latter two, staff-tutor ratings and evaluation data, have been collected after
the experiment:
•

Logging data. The progress data of the students, i.e. for each question: question time; invitationaccepted time; number of invitations accepted; answer-accepted time; value of the tutor suitability
and the value of the underlying criteria; the main Activity Node of the question.

•

Student ratings. For each question, the students that accept the invitation each rate their own peertutor suitability; the question poser indicates the main Activity Node of the question and rates the
answer received.

•

Staff-tutor ratings. At the end of the course, two staff-tutors rated the answers of all closed
questions-answer pairs; for these pairs they also specified the Activity Node from which the
question derived in their opinion.

•

Evaluation data. At the end of the course the students received a questionnaire on the usability
aspects of the system. The questionnaire included among other things questions on the usefulness
of the supplied text fragments; on how students supplied their answers (prior knowledge, an
Activity Node or another source); on whether students perceived other positive outputs such as
getting to know each other or understanding the learning material better; and on whether students
appreciated the overall approach and use of the system.

Results
Hypothesis A: Questions solved
During the 8 weeks of the course, a total of 101 questions were posed, 59 in the experimental group
and 42 in the control group (see Table 4, rows 1a-1c for more details). According to the question
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posers, the number of successfully answered questions was 42 (71%) for the experimental group and
19 (45%) for the control group (Table 3, row 1). However, these figures do not suffice to conclude that
hypothesis A has been confirmed.
First of all, the student judgments should be in line with the staff-tutors’ rating. After all, the students
could have been satisfied too easily. The two staff-tutors rated all questions, including the questions
started but not yet rated by the students (Table 3, rows 2-4). The overall agreement between the tutors
on solved versus not-solved questions (i.e. “solved” = rating 4 and 5 and “not solved” = rating 1 and 2)
is high: 83% (62 out of 75) or 73% (64 out of 88 if we also include the rating 3 “solved/not solved”).
If we combine the judgment of the students and the tutors, by counting a question as solved if at least
two of the three ratings are 4 or above, the number of questions solved is approximately the same as
the number indicated by the students (Table 3, row 5). So student opinion do not differ much from
expert (staff) opinions.
Second, irrespective of an overall agreement between students and staff, there should only be very few
‘false-positives’. A false-positive is an answer that according to the student is right but actually is
wrong. Too many false-positives are a threat to the quality of education. Based on the ratings, we
identified 8 questions that required further analysis. Careful reading of each of the questions showed
that none of the answers was a genuine false-positive:
• 5 questions were irrelevant and/or closed by the question poser before the peers could help.
• 2 answers received a rating of 3 by both staff-tutors. In both cases, however, one could easily
argue that the question was fairly well answered.
• Finally, one remaining question was not articulated well, making it difficult to judge whether the
answer was adequate or not.
Table 3. Question-answer details.
Experimental

Rated

Control

Rated

1

Questions solved: Question poser

42 (42/59=71%)

53

19 (19/42=45%)

29

2
3
4

Questions solved: Tutor 1
Questions solved: Tutor 2
Question* not closed but solved according to Tutor 1 and 2

34
38
2

53
53
4

16
17
4

29
29
6

5

Questions solved (integrated score) at least 2 agree

44 (44/59=75%)

57

22 ((22/42=52%)

35

* Note: 6 of the 10 questions started, but not rated, did contain an answer, 4 were not really started.

Hypothesis B: The model treatment
For hypothesis B we looked if the experimental group outperformed the control group on
responsiveness (the number of invitations required and the answer time) and quality (the number of
solved questions, the level of the answer ratings) of the answers.
Before going into details, a first inspection suggests that the students in the experimental group
participated more actively in question-answering. They posed more questions (though not
significantly), solved more questions (see above), answered faster, and fewer invitations were required
(Table 4, rows 1, 6 and 2 respectively). Their answers were also rated higher (Table 4, row 7). There
was only one apparent anomaly, the control group (Table 4, rows 4-5) had a higher overall
involvement. This, however, actually is to be expected as in the control group the algorithm attempts
to achieve an optimal spread of the workload.
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Table 4. Overview of the results.
1
1a
1b
1c
2
3
4
5
6
7

The number of questions posed*
- closed (so rated);
- in discussion
- failed i.e. the invited peer-tutors did not react to or refused the invitation
The number of questions with 2 invitations loop
The number of students that posed one or more questions
The number of students that assisted in answering one or more questions
The total number of students actively involved (posing or answering)
Average time to resolve a question (days)
Average answer rating of the rated questions (5-points scale, 1 is not answered - 5 is fully
answered) by the question poser

Experimental

Control

Total

59
53
4
2
12
26
29
31
5.6
4.0

42
29
6
7
21
21
36
37
9.6
3.4

101
82
10
9
33
47
65
68
7.0
3.8

* For 4 out of the 9 questions not started, invitations were sent out on the very last day that the course was available.

The following tables show the results of a detailed analysis on responsiveness, i.e. the number of
invitations required (derived from Table 4, row 2) and the answer time (Table 4, row 6). For both the
number of invitations required (Table 5) and the time to answer (Table 6) the experimental group
scores significantly better.
Table 5. Number of invited students per question: 2 implies one invitation loop, 4 two loops
The chi-square = 9.81; df = 1; asymp sig = 0.002.
Group
Number of invited
students

2
4

Total

Total

Experimental

Control

47 (79.7%)
12 (20.3%)
59 (100.0%)

21 (50.0%)
21 (50.0%)
42 (100.0%)

68 (67.3%)
33 (32.7%)
101 (100.0%)

Table 6. Answer time (in hours). Mann-Whitney U = 436.500; asymp. sig. = 0.001
Group
Experimental
Control
Total

Answer time in hours

N
53
29
82

Mean Rank
35.24
52.95

Sum of Ranks
1867.50
1535.50

The picture is confirmed when looking in detail at the quality, i.e. the number of question solved
(Table 7). We already noted that the experimental group solved more questions, further analysis shows
that difference to be significant. Moreover, when looking in detail at the rating of the questions, the
two groups not just differ with respect to questions solved and not-solved (Table 7). The experimental
group, also proves to be very clear about its judgement (Table 8). A large part of their ratings (60%) is
in the segment of absolutely reject (rating 1) and absolutely accept (rating 5).
Table 7. Solved Questions. The chi-square = 6.90; df = 1; asymp sig = 0.009.

Solved
Questions

Not solved
Solved

Total

Group
Experimental
17 (28.8%)
42 (71.2%)
59 (100%)

Total
Control
23 (54.8%)
19 (45.2%)
42 (100%)

40 (39.6%)
61 (60.4%)
101 (100%)

Table 8. Ratings of the answers

Rating Question
Poser

Total

1
2
4
5

Group
Experimental
6 (11.3%)
5 (9.4%)
16 (30.2%)
26 (49.1%)
53 (100.0%)
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6 (20.7%)
4 (13.8%)
10 (34.5%)
9 (31.0%)
29 (100.0%)

12 (14.6%)
9 (11.0%)
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35 (42.7%)
82 (100.0%)
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So there is strong evidence that the experimental group outperforms the control group. However, it
still needs to be shown that the selection algorithm chooses its peer tutors for the reasons we assume.
A critical condition for this to be the case is that the question posed should be mapped to the relevant
Activity Node (as the result of this mapping is used to determine the suitable peer-students). The stafftutors were asked to indicate the main Activity Node for 71 questions (9 of the questions were not
rated at all, because nobody had yet responded to them, 20 questions were rated as being out of scope
with regard to the content of the Learning Network). The results for both tutors were almost identical.
They differed in opinion only on 4 questions. In 62% of the cases the judgment of the tutors was
identical to the one calculated by the system. This result imparts confidence on the algorithm,
particularly if one takes into account that in practice it points to more than one Activity Node.
Hypothesis C: Supporting the student in answering
To establish to what extent the text fragments are of use in answering the questions, we collected the
following results through the questionnaire. First of all, the majority of the respondents (34 of 50)
valued the text fragments with a rating of 4 or above (Table 10). The resources used to answer are
given in Table 9.
Table 9. The resources used to answer a question, the respondents could select one or more choice (n = 51; 1 skipped this
question, 5 were not involved as peer-tutor).
Resources used

Text fragments
Course content
Prior-knowledge
Others (unspecified)

Experimental
5
14
17
11

Control
9
11
12
9

Total
14
25
29
20

Table 10. The appreciation of the text fragments (n = 50; 2 skipped this question, 5 were not involved as peer-tutor)
Text fragment rating
(1=useless ; 5=good)

2
3
4
5

Total

Experimental
1
10
11
3
25

Control
4
1
12
8
25

Total
5
11
23
11
50

It is interesting to notice that the control group tends to appreciate the text fragments more; also they
mention more often that they actually used the text fragments (both differences not significant). An
explanation could be that the control group is more dependent on the text fragments since they have
been selected at random. Also there is the in-built tension that a good selection strategy likely
diminishes the need for text fragments.
General observations
Finally, through the questionnaire we received feedback on the usability and general acceptance of the
model. The questionnaire was completed by 57 of the 110 students (52%) fairly evenly divided over
the two groups, 29 (experimental) and 28 (control) respondents respectively. For both groups, almost
all respondents agreed that answering a question is a good investment of time (25 experimental; 22
control). Positive responders could motivate their answer by indicating one or more reasons on a list.
Two reasons were selected most often:
• “I am aware that other students also have questions” (24 students), and
• “It improved my knowledge and understanding” (29 students).
The overall usefulness (26 experimental; 17 control) and usability (22 experimental; 16 control)
received a positive rating i.e. 4 or above on a 5-point scale. The figures, however, show that the
respondents of the experimental group are more positive. This was confirmed when asked who would
like to see this question-answering approach offered in other courses too. The students in the
experimental group were significantly more interested, i.e. 25 students of the experimental group
answered positive against 16 of the control group (chi-square = 5.177; df = 1; asymp sig = 0.023).

PREPRINT

10

PREPRINT

A learner support model based on peer tutor selection – experimental results

Discussion and conclusions
The tests of our three hypotheses lead to the conclusion that our system can successfully be used to
help answering content questions students may have. For the experimental group the number of
questions solved is clearly above 50% and there were no false-positives. The number of solved
questions could have even been higher, had we not abruptly stopped the experiment after 8 weeks. We
also unambiguously showed that the experimental group outperforms the control group both with
regard to responsiveness and quality. Only the result for the last hypothesis, about the usefulness of the
text fragments, is less clear. Though students seem to appreciate the text fragments, they make only
limited use of them.
Despite these promising results, a number of limitations to the experiment have to be considered. The
experiment ran with a fixed group and for a fixed period. This situation is different from our target
situation, with an ‘unending’ course and lifelong learners starting and finishing at any time. Another
concern is the limited complexity of the contents studied, which were typically at the beginner level.
This was confirmed indirectly as a substantial part of the responders indicated that they used prior
knowledge to answer the questions. Results may be different with more demanding topics, the
questions may then be too difficult to answer. Finally, students were aware that they participated in an
experiment. This likely will have boosted their responsiveness. In the reality of a long-lasting Learning
Network with many activity nodes, policies to ensure sufficient participation may be required
(Berlanga et al., in press).
Also the particular implementation of the model deserves further attention. The wiki proved to be a
tool that was unknown to the students. They used it much in the same way as a forum, contributing in
turn and not editing the texts of others, while we had hoped them to become involved in a
collaborative writing process. The students also ‘complained’ that they were not properly informed
once a question was resolved and, even more important, that it was not possible to continue a contact
through the system. Both we consider very serious issues because an important additional objective of
this system is to assist lifelong learners in becoming (self-)organised into communities (Kester et al.,
2007). Therefore it is important that contacts are well-established and can be followed up if desired.
Finally, students mentioned they would have liked to be able to study all question-answer pairs, not
only the ones they contributed to. Whether or not this is a good idea is not obvious. It may improve the
question-answering efficiency but it will likely lessen the need for and the benefits of a discussion
between students.
Further research is needed to address the issues raised and also to get a better insight into the effects of
different values for the parameter settings of the model. So far, however, we believe that we showed
that the system developed offers a promising line for efficient and effective support for elearning in
general and lifelong learning in particular.
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