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Chapter 6

Cooperation in Internet Discussion Groups: The Tests of the
Models

The first section of this chapter describes the data used for testing the hypotheses
presented in Chapter 5. The results of the tests of the three behavioral models are
presented in the second section. The third section presents the results of testing the
hypotheses about the 'added benefits' of the embeddedness of IDGs, namely the
effects on the members' satisfaction with respect to different qualitative aspects of the
mailing list discussions. The findings make clear that an adequate solution to the
collective good problem of active participation also has relevance for a number of
other problems faced by IDGs and their academic members. Chapter 6 concludes with
a general summary of the findings, focusing on the behavioral mechanisms that steer
active participation and on the implications of the findings for the intentional
construction of electronic groups and for further research on their governance
structure.

6.1 The Data

Chapter 2 of this book describes the general design of the study and hence only the
most important general points are summarized here. Section 6.1.1 describes the
procedure for measuring the theoretically relevant variables and also the general
strategy for the data analyses. Sections 6.1.2-6.1.4 present some descriptive findings.
The analysis focuses on conditions influencing the provision of help and information.
Moreover, group differences in the users’ satisfaction with respect to some aspects of
the IDG discussions are of interest. Therefore, the presentation of the descriptive
findings pays special attention to the questions of what kind of researchers provide the
information and which differences can be found between the IDGs whose discussions
were used for testing the hypotheses of Chapter 5.

There are two different kinds of data (see Chapter 2). Firstly, the communication
behavior of members of 49 academic mailing lists was observed. In May and June
1999 all the emails that were publicly sent to these 49 IDGs were collected. These
data include the information about the participation behavior of researchers. Secondly,
a random sample of all active and passive members of the 49 mailing lists were sent
an online questionnaire in order to obtain the information needed for the measurement
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of the explanatory theoretical concepts.63 An email version of the questionnaire was
sent to those mailing list members who had no access to the world-wide-web during
the time of the data collection. Both kinds of data were combined into one data set
with the help of the email addresses of the respondents. As a result, the combined data
set contains information about the (non-)participation behavior of the respondent and
about the background of the researcher, his social network, his academic community,
etc. The details of the measurement are described in Section 6.1.1.

The 49 IDGs were selected in the following way. In the first step, a "traditional paper-
and-pencil-questionnaire" was sent to a random sample of English and Dutch
university researchers in eight different disciplines in the humanities, the social
sciences, and the natural sciences. This data set is described and used in the chapters
2-4 of this book. Every respondent to this questionnaire who was an IDG user was
asked to fill in the names and some additional information about the five most
important IDGs that he used for his research. This resulted in a list of mailing lists and
newsgroups used by a random sample of university researchers. From the list of
mailing lists, a random sample of 49 mailing lists was selected. Accordingly, the
research population consists of researchers who, in the beginning of April 1999, were
subscribed to one or more lists from a random selection of mailing lists used by a
random selection of Dutch and English university researchers in the humanities, the
social sciences, and the natural sciences.

The sample size of the used data set is 4562, which corresponds to a response rate of
35.1% of all 12996 randomly selected active and passive members who were
subscribed in the middle of April 1999 to at least one of the 49 mailing lists.64 A total
of 11% of the respondents sent at least one email message to their mailing list during
the two months of observation. The proportion of active participants among all 12996
selected members is 7.9%, which is slightly smaller. The sample thus has a slight bias
in favor of active participants. This is reflected by the fact that those who filled in the
questionnaire earlier (measured in months) have a slightly higher probability of
having sent a message (r=0.069, p<.01, n=4517). The bias is disturbing, but need not
be a fundamental problem. The intention of this analysis is not to make descriptive
statements about the distribution of variables in the whole population but to test
hypotheses about associations. The data analyses for the testing of the hypotheses tries
to take this slight bias into account (see Section 6.2).

                                                          
63 Dependent on the size of the mailing list and on the privacy concerns of the list owner either a
random sample of the members' email addresses or all email addresses have been selected (see also
Chapter 2).
64 Subscribed members whose email addresses were no longer valid have been removed.
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The mean participation rate of almost 8% in the selected mailing lists is not unusual
when compared to the findings of other empirical studies of academic mailing lists
(see Section 5.2). For such a comparison one must take into account that this study
has an observation duration of 2 months and includes all members independently of
the length of their membership.

6.1.1 Measurements and Method of Data Analysis

Dependent variables
The most important dependent variables include the public sending of questions and
answers. In addition, the emergence of a help-prescribing norm and four different
qualitative aspects of the online discussion are analyzed. In contrast to many others,
this study does not rely on self-reported assessments of the contribution behavior of
the respondents. Rather, the participation behavior of the respondents was directly
observed by reading the email messages that were sent to the mailing list duirng an
observation period spanning two months. Approximately 5100 email messages were
sent to the 49 IDGs during the 2 months and were coded. Approximately 1600 of
these messages were sent by the respondents.65

The participation behavior
Every email message was coded as a question, an answer, or a different kind of
message. If the email contained a request for information then it was coded as a
"question". If an email contained a reaction to such a request for information then it
was coded as an "answer". If neither coding was relevant then it was coded as
"another kind of message"; messages in this category were not further analyzed. A
small number of email messages contained both a question and an answer to another
question. These messages were coded both as question and answer. For the
measurement procedure it did not matter whether the message contained several
questions or several answers grouped together. In order to minimize the effects of a
potential bias in the coding of the emails, the two interesting categories of
participation were each measured by a dichotomous variable. A respondent was
categorized as a "question sender" if at least one of his sent emails was coded as a
                                                          
65 Direct observation has advantages for the reliability and validity of the measurements when
compared to self-reported estimates of 'electronic' behavior in general (see e.g. Deane, Podd, and
Henderson 1998). This advantage will be even greater here, since self-reports of help provision might
be influenced by social desirability effects. However, since every message a) had to be read, b) had to
be coded, c) its sender had to be identified from among the respondents with the help of the email
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question. A respondent was categorized as an "answer sender" if at least one of his
sent emails was coded as an answer. As a consequence, the empirical analyses
examine under which conditions researchers become active as senders of questions or
answers (or both). Since only a very small minority of researchers sent large numbers
of email messages, differences in the intensity of the discussion contributions among
those who were already active participants were not analyzed.

Help prescribing norm
The existence of a group norm that prescribes the provision of help and answers by
researchers was measured with the help of a Mokken scale analysis. The Mokken
scale is a probabilistic version of the Guttman scale (see e.g. Mokken 1997; Molenaar
1997). A number of statements were presented only to those members of a mailing list
who a) had been a member for at least one year and who b) had actively been doing
research in the field that is most closely related to the mailing list for at least 2 years.
These members were asked to assess the applicability to their mailing list of three
statements. The statements described how the mailing list as a group deals with the
fact that members differ with regard to their active participation. The statements
indicated to what extent the provision of help and answers is related to positive or
negative sanctions in the group. The underlying assumption is that the stronger the
sanctions, the stronger is the norm in the group (Coleman 1990c). The active
researchers had to evaluate the validity of the following statements on six-point Likert
scales.
“In this Mailing List researchers encourage each other to give answers to questions
that they have knowledge about.” “Individual members can develop a reputation for
their regular provision of useful answers to questions in this Mailing List.”
“Members of this Mailing List expect individual researchers known for their
competence to give answers to stated questions.” The answering options varied in 6
steps from “disagree completely” to “agree completely”. The results of the Mokken
scale analysis showed that these three six-point-items can be used to construct a scale
that fulfils the pre-conditions and assumptions of a Mokken scale to a very high
degree (see Appendix 6.1 for details of the Mokken scale analysis). The H-coefficient
of the scalability of all three items is H=.57; none of the three items has a scalability
value of H<.55. The estimated reliability of the whole scale is rho=.78. These
numbers justify speaking of a ‘strong’ scale. Since the strength of the norm is a

                                                                                                                                                                     
address and d) had to be entered manually in the data sheet, there is a clear price for these advantages.
The manual data-entering of the emails took approximately two months of full-time work.
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property of the group, the mean of the scale values of the mailing list members was
taken as an indicator for the strength of the norm in the group.66

Satisfaction with the four different qualitative aspects of the online discussion in the
mailing list was measured with the help of four items that had to be assessed by every
member on seven-point-Likert scales. “Consider the amount of E-Mails that are sent
to your Mailing List and which are of professional interest to you. Do you consider
this amount to be: very small…very high” (degree of professional interest of the
messages). “Consider the general quality of the E-Mails sent to this Mailing List. Do
you think the quality is: extremely poor…extremely high” (general quality of the
messages). “Sometimes users of Mailing Lists receive E-Mails that may not be
relevant to the List’s discussion topic. In your experience of this Mailing List is this
number: very small…very high” (irrelevant messages). This variable was
dichotomized for the analysis in such a way that it scored ‘one’ if the respondent had
chosen one of the three highest answering options above the scale midpoint. The
degree to which there is too high a number of messages had to be assessed using the
following item. “Consider the general number of E-Mails sent to this Mailing List. In
your opinion is this number: too low…all right…too high”. This variable was
dichotomized such that it scored ‘one’ if the respondent had chosen an answering
option above the midpoint of “all right”.

Independent variables
Network embeddedness of the IDGs was measured with the help of an unfolding scale
analysis (Van Schuur and Post 1990) of five six-point Likert-scaled items, which
resulted in a Mudfold scale. The idea of an unfolding scale analysis is that a number
of items and persons can be ordered unidimensionally with regard to one latent trait
(in this case: the perceived degree to which a group constitutes an integrated research
community that shares many interests and activities in common). The items can be
ordered according to the degree of integration they express and the persons can be
ordered according to the degree of integration that they perceive. The smaller the
distance between the item and the person on the one dimension (perceived respective
expressed degree of group integration), the larger the probability of there being a
positive answer to the item from the respondent. The following five items had to be
answered by those mailing list members who had been a member for at least one year
and who had been active researchers for at least two years in a field related to the
mailing list.

                                                          
66 Unfortunately, there is only a multilevel extension of the Mokken scaling procedure for dichotomous
data, and not yet for polytomous data (see Snijders 2001).
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"To what extent do the following statements describe adequately the group of
researchers in your Mailing List?"
"a) It is more a group of unconnected individuals than a research community."
"b) It is a set of groups and cliques with their own interests and activities, but not
much in common as a research community."
"c) It is a set of groups and cliques with their own interests and activities, but also
some common interests as a research community."
"d) It is a moderately integrated research community that shares some interests and
some activities in common."
"e) It is a well-integrated research community that shares many interests and
activities in common."
All items had to be assessed on a six-point Likert scale with answering options
ranging from "disagree completely" to "agree completely". The items uni-
dimensionally cover a wide range of the degree to which the group of researchers in
the IDG constitutes an integrated research community that shares many interests and
activities in common. The results of the scale analysis showed that the items form a good
unfolding scale. The coefficient of scalability is H=.65; none of the five items has a
scalability value of H<.55.

The assumption underlying the measurement procedure is that the more the group of
researchers in the IDG constitutes an integrated research community that shares many
interests and activities in common, the higher is the degree of network embeddedness,
which consists of the frequency of the members' social interaction outside of the
electronic group.67 The embeddedness of the IDG is indicated by the mean scale value of
the mailing list members' scores on the Mudfold scale.

Other independent variables
Details about the measurement of the theoretically interesting independent variables,
in addition to those about the measurement of the control variables, can be found in
appendix 6.3. Here only the most crucial aspects of the measurements are dealt with.

As an indicator for the contribution costs the degree of email experience is taken,
which is inversely proportional to the time cost for a contribution. As an indicator for
the information benefits of the group discussion the following item had to be assessed
by the researchers on a six-point-Likert scale. "The information I get from the Mailing
List is very useful for my own research activities." There were six answer options

                                                          
67 The reader can find details of the Mudfold scale analysis in appendix 6.2. In addition, the appendix
presents evidence for the assumption that the higher the degree of integration, the higher is the
frequency of member interaction outside of the group.
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ranging from "disagree completely" to "agree completely". As indicators of the
heterogeneity of information interest and the heterogeneity of contribution costs, the
group-specific standard deviation of the mailing list members' scores for the
information interests and the contribution costs were taken. The heterogeneity of
information quality is indicated by the group-specific standard deviation of the
members' scores on a scale measuring self-reported knowledge about the mailing list
topic (see appendix 6.3). The pre-existing contacts of the researcher are indicated by
the first principal component that resulted from a principal component analysis of the
rankings of three items.68 "How many manuscripts did you review for an academic
journal during the last 12 months? Please fill in 0 if you have not been asked to evaluate a
manuscript as a journal reviewer!" "On average, to how many researchers do you
personally send a pre-print of a publication or the manuscript of the unpublished
paper?" "Try to estimate the number of researchers that sent to you personally during
the last 12 months their papers/articles that you did NOT ask for: (Exclude all
manuscripts reviewed as a journal reviewer.)" The answers to these questions indicate the
number of contacts who regularly give the researcher information. For every answer
to the three questions a ranking of the answers of researchers of the same discipline
was computed. The higher the ranking number, the larger is the number of contacts
that a researcher has. A principal component analysis was conducted on the three
ranking scores, which resulted in one score69 indicating the overall ranking with
regard to the number of contacts.

The observational information about the participation behavior of the mailing list
members was combined with the questionnaire information of the researcher, with the
help of the email address that the respondent had to fill in. The filled-in email
addresses were checked as carefully as possible to avoid double email addresses for
the same respondent or to avoid complications through changes in the email addresses
during the two months of observation. Moreover, after combining the two sources of
information into a single data set, the email addresses were converted to anonymous
identity scores. Neither individual respondents nor the names of the selected mailing
lists have been made public in order to ensure the anonymity of the findings.

Method of data analysis
Depending on whether the dependent variable is measured on a dichotomous or an
interval scale, the final analysis method consists of either a multiple logistic or linear
                                                          
68 See also chapter 3 for a similar measurement of contacts. The used items cannot be ordered
according to their 'difficulty' in comprising a Mokken scale.
69 The Kaiser-Meyer-Olkin measure of sampling adequacy of .74 indicates a high degree of adequacy
of the three items for the PCA. The first principal component with an eigenvalue of 2.47 is the only one
with an eigenvalue larger than 1. It can explain 82.16% of the variance of the three items.
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regression analysis. Since the data is clustered, however, there are a number of
violations of the standard regression model. For example, the errors are not
independently normally distributed because there is a within-group correlation of the
errors (see e.g. Snijders and Boskers 1999). This clustering must be taken into account
by the data analysis method. For all hypotheses there is a two-level clustering of the
data. Researchers are clustered as members within mailing lists. The interesting
variables describe either properties of the researcher (level 1) or properties of the
group (level 2). As a consequence, these hypotheses are tested by means of a two-
level multiple linear or logistic regression analysis. For hypothesis 15 a three level
clustering is given. Messages are clustered within researchers who are clustered
within mailing lists. However, given that the majority of respondents sent only one or
two questions, the number of data points at the level of the message is too low to
conduct a three level analysis. Therefore, hypothesis 15 is tested by means of a two
level logistic regression analysis that analyzes the probability of a researcher (and not
only a sent message) attracting a public answer. A total of 42 of the respondents
(0.9%) were selected more than once because they were members of more than one
selected mailing list. In view of the fact that this constitutes only a very small
minority of the respondents, it was decided that the multilevel analyses should not
make use of a multilevel cross-classification design (Goldstein 1995). All statistical
models include a number of control variables, as summarized in Chapter 5.5. The
multilevel analyses were conducted using the program MLWin (Goldstein 1998). The
estimations are based on the Restricted Iterative Generalized Least Square algorithm
(Goldstein 1995). For the logistic regression analyses the parameter estimated by the
1st order MQL algorithm were used as starting values for the 2nd order PQL algorithm
(see Goldstein 1998). No extra-binomial variance was specified for the logistic
regression analyses. The reader should take into account that for the logistic
regression analysis the estimation of standard errors of random effects, for example
the standard errors of the estimation of the level 2 variance, may be unreliable. This
issue is under discussion (see e.g. Snijders and Boskers 1999). Since the tests of the
hypotheses only refer to the estimation of the fixed effects, this is no point of concern
for the following analyses.

6.1.2 General Descriptive Findings

A total of 4562 respondents filled in the questionnaire.70 These respondents are
members of 49 selected mailing lists used by researchers in the humanities, the social

                                                          
70 Chapter 2 of this book gives additional general information about some descriptive statistics.
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sciences, and the natural sciences. However, the members of the academic mailing
lists include not only active researchers but also undergraduate students, retired
researchers, and people who have no direct connection to the research system but who
are interested in the topic for other reasons.

Table 6.1: POSITION - What is your current main professional position?

Frequency Valid Percent Cumulative
Percent

Valid 1  undergraduate student 54 1.2 1.2
2  Ph.D. student (or comparable) 841 18.8 20.0
3  Postdoc (or comparable) 231 5.2 25.2
4  Assistant Prof. (or comparable) 551 12.3 37.5
5  Associate Prof. (or
comparable) 538 12.0 49.5

6  Professor (or comparable) 518 11.6 61.1
7  other university researcher 319 7.1 68.2
8  non-university researcher 438 9.8 78.0
9  teacher 61 1.4 79.3
10  retired, but active in research 59 1.3 80.7
11  retired, no research activity 17 .4 81.0
12  other position 849 19.0 100.0
Total 4476 100.0

Missing value 86
Total 4562

Table 6.1 shows that 78% of the respondents are active in the academic system
(including undergraduate students). The largest group of other members is the
category "other position". According to self-descriptions of the respondents, these
members include academic librarians, research team leaders in business firms,
management consultants, statistical consultants, engineers, university administrators,
physicists, IT trainers, and project managers among others.

Of all the respondents, 70.8% are male and 29.8% are female. Membership fluctuates
somewhat. A total of 38.3% of all members who were subscribed in April 1999 had
left their mailing list by the end of September 1999. However, a majority of members
stayed subscribed for a considerable time. A total of 68.8% reported in April that they
had been a member of their mailing list for more than 12 months, while 37% had been
a member of the same mailing list for at least three years. The median value of the
number of other used mailing lists is three; 7% use 7-10 other mailing lists and 4.8%
of the respondents use more than 10 other mailing lists.

Of all the respondents, 34.7% had their main professional position in the USA, 22.3%
in the UK, 5.2% in the Netherlands, 4.5% in Canada, 4.4% in Australia, 4.3% in
Germany and 2.2% in France. The large majority of the remainder of the researchers
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had their main professional position in another European or Asian country. The
prevalent mother tongues of the respondents were US English (32.1%), British
English (28.0%), Dutch (6.2%), German (6.4%), French (3.6%), Spanish (3.6%),
Italian (2.4%), and Russian (1%).

The 49 academic mailing lists include those dealing with topics of the social sciences
(22 lists), the natural sciences (12 lists), the humanities (6 lists) and multidisciplinary
topics (9 lists). The latter category included many lists focusing on methodological
questions of qualitative or quantitative research. Researchers in the humanities were
mainly historians. The distribution of the list topics is a reflection of the fact that a)
for the paper-and-pencil-questionnaire only historians were selected as respondents in
the humanities and that b) researchers in the natural sciences use mailing lists less
often than researchers in the social sciences or humanities. This limitation results from
the fact that the main focus of the analysis of the "offline data set" was a comparison
of the natural sciences with the social sciences and humanities (see Chapter 3).

The distribution in this selection of mailing lists, however, has enough variety to
cover a wide range of different kinds of mailing lists. Moreover, this selection
procedure avoids biases that would result from alternative selection procedures such
as using only lists that are mentioned in some public directories, for example the
directory of mailing lists that make use of the LISTSERV software. The sample
variety obtained via this selection procedure ensures that a proper testing of the
hypotheses is possible. The data are less adequate for making statements about the
distribution of variables if these statements are to be generalized to a (vaguely
defined) population of 'all' academic mailing lists.

The multivariate data analyses for testing the hypotheses of the reputation model
include only the data of 47 lists. Two moderately small lists that were used mainly by
either students or non-academics had to be excluded because of missing values. Group
size, as measured by subscription in April 1999, varied from 16 to 2100 members
with a mean membership size of 425, a median of 295 and a standard deviation of
441. Most of the mailing lists were located on servers in England or the United States.
Only a few were based in the Netherlands, Australia, or Ireland. One list
communicated in Dutch, while 48 of the lists communicated (mainly) in English. In
one of the English speaking lists with a high message volume, 10 emails were posted
in Spanish and were excluded from the data analysis.

Approximately 75% of the respondents (n=3413) indicated the disciplinary
background of their research activity. A total of 10.4% located themselves within the
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humanities and 30.3% within the natural sciences (including mathematics,
engineering and medical sciences), while 47.6% regard themselves as social scientists
and 11.7% assessed their research activity as "multidisciplinary research cross-cutting
these boundaries". The respondents' research experience within the field that is most
closely related to their mailing list varies to a large extent. A total of 22.2% of the
respondents have more than 10 years of research experience, and 52.2% have at least
5 years experience. On the other hand, 28.9% have no more than 2 years of research
experience. The median number of visited conferences during the previous 12 months
was 2. The arithmetic mean of this number is 2.2 with a standard deviation of 2.4. The
median number of research papers written by the respondents during the previous 12
months is 3. The arithmetic mean of this number is 3.2 with a standard deviation of
3.1. More information about the data can be found in Chapter 2, Section 2.2. In
general, the descriptive findings make clear that the sample does not consist of a
specialized population of researchers. Very different groups of researchers with regard
to discipline, formal status, research experience, and intensity of research activities
are included in the sample.

6.1.3. Active Participation: Which members provide information and how

          satisfied are the members with the online discussions?

In line with the findings of other empirical studies (see section 5.2), only a minority of
the respondents were active participants in the list discussions during the two months
of observation, with 11.2% of them sending at least one email-message. The
proportion of respondents who sent a question is 3.9% and the proportion who sent a
public answer to a question is 5.2%.

Some exploratory studies suggest that those who are active in IDGs are not the most
central researchers in the academic system (see e.g. Lewenstein 1995a; Bainbridge
1995b). On the other hand, in order to achieve a very efficient transfer of information
within IDGs the ideal situation would be that those who are the information providers
are also those researchers who have the most knowledge and experience in the
research field. Which 'vision' is true? How does the information provider 'look like'?

Bivariate analyses of the data show the following. Respondents who sent at least one
public email answer are slightly more prominent in their research field than those who
did not send an answer (r=.07, p<.01). They have written slightly more papers (r=.06,
p<.01), and have slightly more knowledge (r=.09, p<.01). They do not visit more or
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less conferences than other members (r=-.003, p>.1). Moreover, they are very slightly
less concerned that their work might be anticipated by another researcher in the field
(r=-.04, p<.05), and they have somewhat more research experience (r=.08, p<.01).
Native speakers have a somewhat higher probability of sending public answers
(r=.08, p<.01), and men are slightly more likely to be information providers than
women (r=.06, p<.01). Moreover, those who are information providers in the IDG
have also sent more private emails to other list members during the previous two
months (r=.10, p<.01).

These findings clearly do not confirm the fear that only marginalized researchers are
active in IDGs. At the same time, the weak bivariate associations71 imply that the
information transferred does not always come from those who are the most active
researchers or those who have the most knowledge about the topic. The information
providers, in general, differ only to a limited extent from the other members.

How satisfied are members with the online discussions? In chapter 5, a distinction
was made between four aspects of user satisfaction: satisfaction with the general
number of sent messages, satisfaction with the number of professionally interesting
messages, dissatisfaction with the number of irrelevant messages, and satisfaction
with the quality of the emails.

Table 6.2: satisfaction with quality aspects of the mailing list

NUMBER PROF.
INTEREST

NON-
RELEVANT

GENERAL
QUALITY

Mean .00 -.06 -1.57 .76
Median .00 .00 -2.00 1.00
Std. Deviation 1.14 1.58 1.53 1.31
Minimum -3.00 -3.00 -3.00 -3.00
Maximum 3.00 3.00 3.00 3.00

There is much variety with regard to user satisfaction. Almost 21% think that there are
too few messages sent while 57% think that the number of messages is all right and
slightly more than 22% regard the number of messages as being too high. The
arithmetic mean and the median are at the scale midpoint of zero. The general quality
of the discussion is evaluated as being moderately positive (arithmetic mean=0.8,
median=1). A total of 14% of respondents evaluate it negatively, that is, they gave a
score between -1 and -3 on a scale ranging from -3 to +3, while 33% evaluate it as "all

                                                          
71 Since one of the variables is dichotomous, the Pearson's correlation coefficient cannot reach the
maximum absolute value of 1 if the other variable is measured on an interval scale.
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right" and approximately 53% gave a positive score between +1 and +3. The number
of irrelevant messages is, on average, regarded as relatively low. The median value is
-2 and the arithmetic mean has a value of -1.57. Only 13.2% gave a score above the
scale midpoint of zero and 78.2% gave a score below the scale midpoint. Satisfaction
with the number of professionally interesting messages is moderately negative
(arithmetic mean of -0.06 and median value of 0); 40.5% regard it as more or less low
(values below the scale midpoint) and 37% as more or less high (scale value above the
scale midpoint).

To summarize, on average the general quality is regarded as slightly positive. The
number of irrelevant messages is regarded as moderately low, the general number of
messages is on average regarded as acceptable and the number of professionally
interesting messages is on average regarded as somewhat too low. At the same time,
there is a considerable degree of heterogeneity of user satisfaction with regard to all
four aspects.

6.1.4 Differences between the Internet Discussion Groups

Since this study focuses (to some extent) on differences between groups, I first
reiterate what kinds of groups were selected. Chapter 2.3 describes how the IDGs
were selected from among the five most important IDGs mentioned by the
respondents of a random sample of English and Dutch university researchers after
being asked about them. It may be expected that there is to some degree a memory
bias in the list of mailing lists. Mailing lists that are useless and display no activity
may have been mentioned less often. At the same time, the paper-and-pencil
questionnaire asked about the five most important lists, and the median value of the
number of used lists is four (see section 6.1.2). This should ensure that at least some
less active mailing lists have also been mentioned. This is shown, too, by the
following numbers that describe different aspects of the selected IDGs. The
descriptions focus on the extent of heterogeneity between the groups, that is, they
show differences between the group means. The overall mean value of the group-
mean values, naturally, need not be the same as the mean value of the individual
scores, since the group means are not weighted by group size.
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Table 6.3: mean satisfaction with quality aspects of the mailing list

NUMBER PROF.
INTEREST NON- RELEVANT GENERAL

QUALITY
Mean -.35 -.28 -1.51 .53
Median -.28 -.30 -1.59 .56
Std. Deviation .75 .50 .57 .58
Minimum -3.00 -1.50 -3.00 -1.75
Percentiles: 25% -.77 -.64 -1.92 .23
Percentiles: 50% -.27 -.29 -1.59 .56
Percentiles: 75% .03 .07 -1.14 .89
Maximum 1.06 .78 -.09 1.89

The mean user satisfaction with an IDG differs between the groups. On average the
selected groups are positively evaluated by their members with regard to the quality of
the sent messages (mean value= 0.53). At the same time, 14.3% of the groups have a
negative average score.72 In every group the users, on average, regard the number of
irrelevant messages to be more or less small. However, in a minority of groups, on
average, the user is close to indifferent as to whether the number of irrelevant
messages is small or large. Many groups are evaluated as having too low a number of
professionally interesting messages (mean value=-0.28). Nevertheless, 28.6% of the
groups are regarded as having on average a more or less high number of
professionally interesting messages (mean score >0). If we take the standard deviation
of the mean values as an indicator for the heterogeneity between the groups then the
mean satisfaction with the general number of sent messages is the one aspect that
differs most between the groups. Moreover, 73.5% of the groups evaluate their
number of sent messages as being more or less too low. The next table shows the
results of an analysis of variance of the four aspects of users’ satisfaction. It indicates
for every aspect how the variance is distributed over the two levels, discussion groups
and members.

Table 6.4: Analysis of Variance of the four original indicators of satisfaction

σ2
 (SE) τ 2

0  (SE) Intra-class
correlation

Number 1.04 (0.02) 0.43 (0.09) 0.29
Professional interest 2.30 (0.05) 0.16 (0.04) 0.07
Non-relevant 2.06 (0.05) 0.25 (0.06) 0.11
General quality 1.40 (0.03) 0.25 (0.08) 0.15
N=4258 n=49

N: level 1 sample size (number of individuals); n: level 2 sample size (number of groups); τ 2
0 : level 2

variance of the intercept; σ2: level 1 error variance

                                                          
72 For simplicity only the Quartile-values are shown in Table 6.3
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The results also confirm the conclusion that there is some degree of variation between
the groups. If we take the estimated intraclass correlation coefficient, that is, the
proportion of the variance between groups with respect to the total variance, then the
heterogeneity with regard to the general number of sent messages is highest between
the groups.

I conclude from the findings of the analysis of variance, together with the fact that
approximately 73.5% of the groups suffer from too low a volume of messages (see
Table 6.3), that for many IDGs within the sample the collective good problem of
reaching a high number of messages is in fact a serious problem.

The active involvement of researchers in the list discussions also differs greatly
between the groups. Whereas the mean proportion of active participants in the groups
is 9.9%, it ranges from 0 to 58.8% in individual groups.73 The mean proportion of
information providers in the groups is 3.4%, and varies from 0 to 29% in individual
groups. The number of group messages is highly correlated with the group number of
sent answers (r=0.80, n=49, p<.01).

In addition, those groups that overcome the cooperation problem are also those that
score higher for average user satisfaction with regard to the quality of the sent
messages and the number of messages that are of professional interest (r[list answers,
mean quality]=.50, r[list answers, mean professional interest]=0.45). At the same
time, the number of group list answers is not positively related to the mean assessment
of the number of irrelevant messages (r=-0.16).

In short, those groups that solve the problem of how to reach a higher frequency of
discussion tend to be also those groups in the sample that offer discussions that are
more satisfying for the members with regard to some important qualitative aspects.

Naturally, a high level of activity has its price. The number of list answers is
positively correlated with the mean assessment that the number of messages is too
high (r=0.40). What are the properties of the groups that attain a larger degree of
discussion? The following table shows that the IDGs differ with regard to the degree
of embeddedness, with regard to the strength of norms and also with regard to the
importance of making contacts.

                                                          
73 These percentages are based on the number of respondents, not on the number of all group members.
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Table 6.5: Analysis of Variance of norm scores*, embeddedness scores*, and

importance of contacts

σ2
 (SE) τ 2

0  (SE) Intra-class correlation
Embeddedness

(N=1447, n=47) 50.00 (2.00) 6.91 (2.08) 0.12

Importance of contacts
(N=3368, n=49) 1.87 (0.05) 0.08 (0.03) 0.04

Norm
(N=1447, n=47) 6.38 (0.24) 2.10 (0.53) 0.25

N: level 1 sample size (number of individuals); n: level 2 sample size (number of groups); τ
2
0 : level 2 variance of the intercept;

σ2: level 1 error variance
*: embeddedness and norm strength are group properties that are constructed via individual assessments

Moreover, groups also differ with regard to their size (see section 6.1.2). Which of the
properties are important for overcoming the problematic social situation, and how do
they help to overcome it? Chapter 5 presented three different models that make
different predictions with regard to the answer to these questions. The next section 6.2
tests the three models empirically.

6.2 Tests of the three Explanatory Models

I first present the results of the tests of the reciprocity model (Section 6.2.1). In
Section 6.2.2 the other two models are tested. Section 6.2.3 presents the outcomes of
testing the extensions of the reputation model concerning the emergence and effects
of help-prescribing norms in IDGs.

6.2.1 The reciprocity model

The reciprocity model makes predictions about the answering behavior of researchers,
not about sending questions. The six predictions (see table 5.1) are tested here. The
bivariate results show that those who have lower contribution costs, those who have
higher information interests and those who are members of groups with a lower
heterogeneity of information interests tend slightly to be those who are more likely to
provide answers and help (r=-.04 for the costs, r=.10 for the information interests, and
r=-.07 for the heterogeneity of interests). Moreover, those individuals who are in
larger groups have a higher probability of sending a public email answer (r=.11),
which is contrary to the expectation of the model. The heterogeneity of the
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contribution costs and the heterogeneity of the quality of the information show no
bivariate association with the probability of becoming a public answer sender.

The bivariate analysis, however, does not make clear whether the associations support
the assumed causal relationships. Furthermore, causal relations between the variables
may be suppressed by third variables. The results of the following 2-level multiple
logistic regression analyses control for a number of these variables. The following
table 6.6 shows the results of these multivariate tests. The first column analyzes the
simultaneous effects of all six variables while controlling for the number of sent
questions, the reply-to-option and knowledge. The second column adds a number of
other control variables that may be able to explain the association between one of the
theoretically interesting variables and the probability of becoming a help provider.

Table 6.6: RECIPROCITY MODEL:

Results of 2-level multiple logistic regression analyses of help provision (answers)

Model 1 Model 2
Variable Estimated value

(standard error)

Estimated value

(standard error)

Individual level effects:

Email experience 0.56** (0.18) 0.33* (0.19)
Information interest 0.23* (0.10) 0.25** (0.10)

Group level effects:

Group size -0.0013 (0.00091) -0.00099 (0.00094)
Heterogeneity of information interests 1.26 (2.17) 1.07 (2.42)
Heterogeneity of contribution costs 2.22 (3.29) 1.73 (3.64)
Heterogeneity of information quality 0.93 (1.60) 1.02 (1.74)

Control Variables:
Group level effects:

Number of list questions 0.024* (0.011) 0.022** (0.0085)
Default reply to group 0.89 (0.56) 0.92 (0.63)

Individual level effects:

Knowledge 0.30** (0.072) 0.21** (0.074)
Years of research experience 0.036** (0.014)
Interruption in Access to list -0.40* (0.23)
Male 0.74** (0.26)
Non-university researcher 0.14 (0.34)
Other university researcher 0.30 (0.36)
Table continued on next page
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Professor -0.065 (0.31)
Native speaker 0.36 (0.24)
Number of visited conferences -0.009 (0.05)
Number of written papers 0.049 (0.031)

*: p<=.05    **: p<=.01 (one-sided)

  N=2906    n=48
τ 2

0 = 1.08 (0.49) τ 2
0 =1.41 (0.62)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept

The results of the test of the simultaneous effects of the six variables show that four
effects are not significant. However, the effects of the contribution costs and of the
information interest are significant and have the expected signs. The results do not
change much when the effects of a number of other control variables are taken into
account.

The results presented in the last column show the following. On the one hand, the
effect of the contribution costs and information interest are significant. On the other
hand, the effects of all four other variables are not significant. That is, none of the
hypothesized group level effects is significant. For example, the association between
the heterogeneity of information interests and the probability of sending a public
answer is no longer significant. Although the bivariate association showed that those
who are in groups with a lower heterogeneity of information interests are more likely
to send a public answer, this relationship is not a causal one. If one controls for the
effects of other control variables, there is no longer a relationship between the
heterogeneity of information interests and the probability of help provision.

As a consequence, the possible causal effects are those of the contribution costs and of
the information interests. The group properties that were expected to have an impact
on the hope for reciprocity and therefore were supposed to influence the interaction do
not show any significant effect.

These findings demonstrate that it may be possible that a hope for reciprocity
motivates members to provide answers. At the same time, the reciprocity model
cannot explain which group properties may have an influence on the hope for
reciprocity and thereby on the interaction.74

                                                          
74 Appendix 6.4 shows additional analyses that weaken the preliminary evidence
supporting the hypothesis about the effect of information interests. This effect loses its
significance when the model additionally controls for the attachment to the group.
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To summarize, there is preliminary evidence to support two of the six hypotheses in
the data. These hypothesized effects, however, cannot explain which group properties
may have an impact on the provision of help. Moreover, the significant effect of email
experience is not specific to the reciprocity model, but is also predicted by the other
models.

                                                                                                                                                                     
Since it may be the case that active participation increases group attachment, this
result is ambiguous. Section 6.2.2 presents additional analyses that make the
interpretation unambiguous.
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6.2.2 The two Network Models

Firstly, the hypotheses of the contact and reputation models for explaining the sending
of public answers are tested, since this is theoretically the most interesting
phenomenon and all three models make predictions about it. Thereafter the
predictions of the network models for the sending of public questions are tested.

The contact model implies four predictions concerning the sending of public answers.
Firstly I discuss the results of bivariate analyses, which are followed by the results of
2-level multiple logistic regression analyses. The bivariate analyses show, apart from
the known association between email experience and the probability of sending an
email, that those for whom contacts are more important are also more likely to be
senders of answers (r=.07, p<.01). The number of contacts is not significantly
associated with the sending of public answers.

The multivariate analyses of Table 6.7 show that only the effect of the importance of
contacts is significant when the model controls for a number of other possible
influence factors. The effect of email experience does not clearly reach a level of
significance (p=0.066). Neither the effect of importance of contacts nor the interaction
effect differ significantly from zero. Only one of the four expected effects reaches
significance.

One can conclude from these findings that preliminary evidence to support only the
basic idea of the contact model is found. Those who regard the making of new
contacts to be more important are more likely to provide help and answers in the
IDG.75 At the same time, the hypothesis about the endowment effect is not supported.
Researchers who have more contacts are not less willing to provide answers and help.

                                                          
75 Appendix 6.4 shows additional analyses that weaken the preliminary evidence
supporting the hypothesis about the effect of the importance of contacts. This effect
loses its significance when the model additionally controls for the attachment to the
group. Since it may be the case that active participation increases group attachment,
this result is ambiguous. Section 6.2.2 presents further analyses that make the
interpretation unambiguous.
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Table 6.7: CONTACT MODEL: Results of 2-level multiple logistic regression

analyses of help provision (answers)

Model 1 Model 2
Variable Estimated value

(standard error)

Estimated value

(standard error)

Individual level effects:

Email experience 0.47** (0.19) 0.30 (0.20)
Importance of contacts 0.18 (0.13) 0.25* (0.14)
Pre-existing contacts -0.033 (0.17) -0.124 (0.24)
High importance of contacts × email
experience

-0.011 (0.08) -0.02 (0.079)

Control Variables:
Group level effects:

Group size -0.0011 (0.00099)
Default reply to group 0.78 (0.58) 0.87 (0.59)
Number of list questions 0.019** (0.0053) 0.022** (0.0081)

Individual level effects:

Knowledge 0.32** (0.071) 0.22** (0.079)
Years of research experience 0.036** (0.014)
Interruption in Access to list -0.43* (0.24)
Male 0.71** (0.27)
Non-university researcher 0.17 (0.34)
Other university researcher 0.46 (0.37)
Professor -0.022 (0.32)
Native speaker 0.53* (0.25)
Number of visited conferences -0.011 (0.050)
Number of written papers 0.052 (0.33)

*: p<=.05    **: p<=.01 (one sided)

N=2605    n=48
τ 2

0 = 1.22 (0.56) τ 2
0 =1.28 (0.58)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept
The interaction variable is defined as the product of the email experience index with the dichotomous
'importance of contacts' variable (0 = no high importance, 1 = high importance). This implies that the
estimated main effect of email experience is that for researchers who regard making contacts as not
highly important; the main effect of 'importance of contacts' is that for researchers with email
experience index = 0 or with the dichotomous importance of contacts variable = 0.

The hypotheses of the reputation model are now tested. Firstly, only the predictions of
the basic model on the answering behavior are analyzed. The basic model makes six
predictions about the factors influencing the probability of becoming a public answer
sender and one additional prediction about the probability of receiving an answer (see
Table 5.1).
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The bivariate results show, apart from the well known insight about the effect of email
experience, that those who are more prominent, who have more contacts in the
mailing list, who are members of IDGs with a higher degree of embeddedness and
who are members of IDGs with a lower proportion of prominent researchers have a
higher likelihood of sending a public email answer (r=.07 for prominence, r=.07 for
the number of list contacts, r=.09 for the embeddedness and r=-.07 for the proportion
of prominent members). The signs of the two correlation coefficients with regard to
prominence do not fit with the expectations of the model, whereas the other three
associations do. Table 6.8 presents the results of the multivariate analyses in order to
assess whether the results change when other possible influence factors are taken into
account.

Table 6.8 shows the following notable results. The number of personally known
colleagues in the mailing list has the predicted positive and significant effect. Those
who have more colleagues in the list have more incentives to become active as a
public information provider. Moreover, the effect of embeddedness is positive and
significant. The higher the degree of embeddedness, the higher the likelihood that a
member is willing to spend some time on sending public answers to questions. The
main effect of email experience does not clearly reach significance (p=0.78). The
strength of the price effect of email experience depends on the degree of
embeddedness. In IDGs that have a higher degree of embeddedness, the effect of
email experience is weaker than in IDGs with a lower degree of embeddedness. This
negative interaction effect between embeddedness and email experience reaches
significance. The three significant effects are in accordance with the predictions of the
reputation model.

The effect of prominence reaches marginal significance (p=0.048). The sign of the
effect, however, is contrary to the prediction of the reputation model. More prominent
researchers seem to be somewhat more likely to become active as public information
providers than less prominent researchers. This finding implies that the expected
endowment effect of a higher degree of prominence predicted on the basis of Becker’s
(1976) extension of the price-theoretical model should be rejected. Further results,
shown in Appendix 6.4, weaken the evidence that this effect is at all significant. It is
clear that the hypothesis about the effect of prominence should be rejected.
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Table 6.8: REPUTATION MODEL: Results of 2-level multiple logistic

regression analyses of help provision (answers)

Model 1 Model 2
Variable Estimated value

(standard error)

Estimated value

(standard error)

Individual level effects:

Email experience 0.40** (0.19) 0.27 (0.19)
Prominence of sender 0.15* (0.071) 0.12* (0.072)
Contacts in IDG 0.06** (0.019) 0.053** (0.019)

Group level effects:

Embeddedness 0.28** (0.10) 0.312** (0.090)
Proportion of highly prominent
members -11.92** (2.61) -11.42** (2.38)

Cross level interaction effect:

High embeddedness × email
experience

-0.16 (0.12) -0.213* (0.11)

Control Variables:

Group level effects

Group size -0.0010* (0.00059)
Number of list questions 0.006** (0.0033) 0.010* (0.0045)
Default reply to group 0.84* (0.40) 0.91** (0.36)

Individual level effects:

Knowledge 0.17** (0.071) 0.129* (0.075)
Years of research experience 0.026* (0.014)
Interruption in Access to list -0.413* (0.214)
Male 0.732** (0.245)
Non-university researcher 0.14 (0.32)
Other university researcher 0.47 (0.34)
Professor -0.19 (0.30)
Native speaker 0.33 (0.22)
Number of visited conferences -0.063 (0.061)
Number of written papers 0.052* (0.030)

*: p<=0.05    **: p<=.01    N=2693

n=47
τ 2

0 = 0.20 (0.14) τ 2
0 =0.09 (0.09)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept
The interaction variable is defined as the product of the email experience index with the dichotomous
'high embeddedness' variable (0 = no high embeddedness, 1 = high embeddedness). This implies that
the estimated main effect of email experience is that for researchers in not highly embedded IDGs, the
main effect of 'embeddedness' being that for researchers with email experience index = 0 or with the
dichotomous high embeddedness variable = 0.
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Furthermore, the results show that a higher proportion of very prominent researchers
in the IDG reduces significantly the likelihood that members become active as public
answer senders. The reputation model, however, predicted a positive effect. A higher
proportion of prominent researchers thus does not present additional opportunities for
gaining reputation by active participation. For this unexpected finding I offer the
following two potential explanations. Firstly, it might be the case that members feel
inhibited when the IDG membership includes a high proportion of very prominent
researchers. In this case, researchers are concerned about their reputation in the
academic community, just as the reputation model implies. Apparently, the
assumption that in such an IDG there are additional opportunities for the average
member to gain reputation is wrong. Contrary to this assumption, in an IDG with a
high proportion of very prominent researchers, members fear losing a measure of
reputation through inappropriate answers. This reasoning thus assumes an inhibiting
effect of the presence of prominent members. Secondly, it might be the case that
'ordinary' members of an IDG with a high proportion of very prominent members
expect the more prominent members to answer the incoming questions. This
reasoning assumes a kind of bystander effect caused by a high proportion of very
prominent researchers. Bystander effects have been found in chat groups of a very
large size (see Markey 2000).

A total of 3 of the 6 hypotheses are preliminarily confirmed by the data. Moreover,
the effect of email experience found only very weak support (see also the findings in
Table 6.6 and Table 6.7 and in Appendix 6.4). The confirmed effects of
embeddedness and of the number of colleagues in the mailing list are of special
relevance. They cannot be explained by alternative mechanisms based on group
attachment or self efficacy, which are ruled out by the control variables (see also
Appendix 6.4 for this interpretation).

The trust in the relevance of the reputation mechanisms is strengthened by the
following results of the multivariate test of the seventh hypothesis of the reputation
model. The reputation model predicts that highly prominent members have a higher
chance of receiving public answers to their questions than less prominent members.
This analysis is based on the sample of researchers who sent at least one question to
the IDG. Unfortunately 45 of these 178 researchers did not give a self-assessment of
their prominence. The exclusion of all cases which have missing values in one of the
other control variables leaves only a small sample of n=105 researchers, who are
members of 20 mailing lists, for the multivariate test. Since only 16 of these
researchers have a prominence score above the scale midpoint, the variable is
dichotomized above this point. The bivariate association between being highly
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prominent and receiving a public answer to a question is only weak (r=.051, p>.05,
n=131). However, this does not take into account differences in the embeddedness or
in the proportion of highly prominent members of the IDG, which may have an effect
on the likelihood of receiving an answer. The following table shows the results of a 2-
level multiple logistic regression analysis that controls for such other effects.

Table 6.9: Reputation model: results of the 2 level logistic regression analysis of

the probability of receiving a public answer

Model 1 Model 2

Variable Estimated value

(standard error)

Estimated value

(standard error)

Individual level effect:

Question sender is highly
prominent 2.154* (0.914) 3.152* (1.19)

Control Variables:
Group level effects:

Default reply to group 0.092 (0.615) 0.76 (0.97)
Embeddedness 0.184* (0.093) 0.23* (0.13)
Proportion of highly prominent
members -9.050* (4.50) -10.59* (6.27)

Group size -0.0007 (0.00075)
Individual level effect:

Knowledge -0.355* (0.171) -0.38* (0.19)
contacts in IDG -0.080 (0.072)
Number of questions sent by the
researcher over two months 3.76** (1.50)

Male 0.14 (0.64)
Native speaker -0.67 (0.58)
Relevance of the topic for question
sender 0.24 (0.32)

*: p<=.05    **: p<=.01 (one-sided)

N=105    n=20
τ 2

0 =0.00 (0.00) τ 2
0 =0.30 (0.45)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept

The results show that highly prominent researchers have a higher likelihood of
receiving a public answer.76 Moreover, the group embeddedness has a significant
effect, which is remarkable because of the small number of data points (N=20,
                                                          
76 This effect is not linear, as an additional analysis (not shown here) with the original prominence
variable makes clear.
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df2=15). If the questions are sent to an embedded IDG, the researcher has a higher
likelihood of receiving an answer. In addition, researchers who sent more questions,
those who have less knowledge, and researchers in a group with a lower proportion of
prominent researchers have a higher likelihood of receiving an answer. At first sight,
an alternative explanation might be that those who are more prominent write ‘better’
questions in the sense that their questions are intellectually more challenging.
However, the model controls for the knowledge of the question sender, whether the
discussion topic is of special relevance to him, and whether the question sender has
more contacts in the IDG. The negative effect of the knowledge of the sender does not
suggest that those who write ‘better’ questions have a higher chance of receiving an
answer. The prominence effect cannot be explained by such an assumption.

The results of table 6.8 and table 6.9, which presented tests of the first seven
hypotheses of the reputation model, can briefly be summarized as follows.
Preliminary evidence was found to support four of the seven hypotheses. Researchers
in embedded IDGs and those who have more contacts in the list have additional
incentives to become active as a public help provider. In addition, the size of the price
effect, that is, the effect of email experience, depended on the degree of
embeddedness of the IDG. Moreover, highly prominent researchers and researchers in
embedded IDGs have a higher chance of receiving answers to their questions. This
evidence is in accordance with the claim of the reputation model that the interaction in
academic IDGs is steered by incentives to gain reputation in the academic community
by active online participation. Other explanations such as group attachment, self
efficacy and further alternatives are ruled out by the model tests. The preliminary
results shown offer mixed evidence about the main effect of email experience,
predicted to be significant by all three models. Since the two other relevant
explanatory models – the reciprocity model and the contact model – predicted
correctly only one additional effect, namely the effect of information interests or the
effect of the importance of contacts, the preliminary conclusion is that the reputation
model seems to offer a better explanation of the researchers’ public answering
behavior than the other two models. This preliminary conclusion will be confirmed by
additional analyses to be shown later.

Another notable finding is that no evidence is found for the endowment effects which
are implied by the logic of Becker’s (1976) theory of social interaction. According to
these arguments of the reputation model and the contact model, more prominent
researchers and researchers with more contacts should be less motivated to provide
help and answers in the IDG, since they are already endowed with a higher degree of
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reputation or a higher number of contacts. As a consequence, the 'simple' price
theoretical logic is sufficient for predicting the associations between the variables.

The following table 6.10 analyzes the sending of public questions. Both network
models –the reputation model and the contact model – offer explanations for this
phenomenon. The network model contains four hypotheses and the reputation model
five hypotheses concerning the public sending of questions (see Table 5.1).

The results presented in Table 6.10 make clear that none of the four hypotheses of the
contact model are supported by the data. Neither the effect of the number of existing
contacts nor that of the importance of contacts is significant. The main effect of email
experience is negative and the interaction effect between the importance of contacts
and email experience is positive. The contact model, however, predicted both signs to
be reversed. The observed pattern of significant effects implies that among those for
whom contacts are less important, the effect of email experience is negative. Among
those for whom contacts are important, the effect does not differ from zero. These
effects are difficult to explain. It is clear that the corresponding hypotheses of the
contact model should be rejected.

The results do not confirm the expectations of the contact model. As a consequence,
the sending of public questions cannot be explained with the help of the contact
model. This conclusion does not change when additional control analyses are
conducted (see Appendix 6.4).

The results of the tests of the reputation model show that only one out of five
hypotheses is supported by the data. Researchers send more questions when they are
members of an IDG that is characterized by a high volume of messages in the past.
Neither prominence nor the number of existing contacts shows a significant effect.
More prominent researchers are not less likely than less prominent researchers to send
a question to an IDG. Moreover, the number of contacts a researcher has does not
influence whether he will send a public question.



210                                                                    Chapter 6                                                                           

Table 6.10: CONTACT & REPUTATION MODEL: Results of 2-level multiple

logistic regression analyses of public question sending

Contact model
Reputation

modelVariable
Estimated value
(standard error)

Estimated value
(standard error)

Individual level effects:
Email experience -0.46* (0.22) -0.333 (0.204)
Importance of contacts -0.023 (0.15) -----
Pre-existing contacts -0.36 (0.39) -0.33 (0.35)
high importance of contacts × email
experience

0.24** (0.095) -----

Prominence ------- 0.01 (0.11)
Group level effects:

Degree of Past IDG communication ------- 0.0059** (0.0015)
Cross level interaction effect:

High embeddedness × prominence ------- -0.06 (0.13)
Control Variables:
Group level effects:

Embeddedness ------- 0.198** (0.075)
Group size 0.00081 (0.00056) 0.00000 (0.0004)
Default reply to group 0.76 (0.59) 0.38 (0.42)

Individual level effects:
Knowledge 0.12 (0.087) 0.19* (0.084)
Years of research experience -0.0335 (0.0214) -0.032 (0.021)
Interruption in Access to list -0.35 (0.254) -0.36 (0.24)
Number of written papers -0.010* (0.045) -0.0059 (0.04)
Male 0.170 (0.26) 0.121 (0.249)
Non-university researcher 0.010 (0.40) -0.04 (0.38)
Other university researcher 0.055 (0.43) 0.11 (0.41)
Professor -0.066 (0.43) -0.18 (0.41)
Native speaker -0.08 (0.25) -0.11 (0.23)
Number of visited conferences -0.052 (0.077) -0.03 (0.07)

*: p<=0.05    **: p<=.01 (one-sided) n=2430  N=47 τ 2
0 = 1.31 (0.61) τ 2

0 =0.34 (0.23)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of groups); τ 2
0 : level 2

variance of the intercept
The interaction variable in the contact model is defined as the product of the email experience index
with the dichotomous 'importance of contacts' variable (0 = no high importance, 1 = high importance).
This implies that the estimated main effect of email experience is that for researchers who regard
making contacts as not highly important, the main effect of 'importance of contacts' being that for
researchers with email experience index = 0 or with the dichotomous importance of contacts
variable=0.
The interaction variable in the reputation model is defined as the product of the prominence index with
the dichotomous 'high embeddedness' variable (0 = no high embeddedness, 1 = high embeddedness).
This implies that the estimated main effect of prominence is that for researchers in not highly
embedded IDGs, the main effect of 'embeddedness' being that for researchers with prominence index=0
or with the dichotomous high embeddedness variable = 0.
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I conclude from these results that the sending of questions to an IDG is not something
that is regarded as detrimental to one’s reputation, independent of whether the IDG is
embedded in an integrated research community.

The most interesting of the other results of the analysis is that a researcher has a
higher likelihood of sending a question when the degree of embeddedness of the IDG
is higher.

This pattern of significant effects suggests that the sending of a question is dependent
on the expectation of receiving an answer to a question. IDGs with a high degree of
past communication and highly embedded IDGs seem to create this expectation the
most. This conclusion does not change when additional control analyses are
conducted (see Appendix 6.4).

As a preliminary result, for explaining the sending of public answers the reputation
model seems to be a good candidate. The sending of public answers appears to be
influenced by incentives to gain reputation within one’s academic community.
Somewhat weaker preliminary evidence was found to support the hypotheses that
those who have more interest in the information and those who have a greater interest
in the making of contacts have a special incentive to send public answers. The sending
of public questions, however, is not influenced by interest in making new contacts nor
by a concern for reputation. Questions may not help in the attainment of reputation,
although they are not detrimental to the maintenance of reputation. Rather, the
sending of questions is dependent on the expectation of receiving an answer. In this
sense, the sending of questions is steered by information incentives. However, this is
not related to a hope for reciprocity.

6.2.3 Social Embeddedness and the Emergence and Effects of Norms in

         Electronic Groups

This section presents the results of two different tests. Firstly, it is tested whether the
Coleman model (Coleman 1990c: chapter 10 & 11) can explain the emergence of
norms in electronic groups. The reputation model is then tested once more by
analyzing whether it can predict the norm effects correctly.
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The multivariate test of the Coleman model is based only on the answers of those
respondents who had some background knowledge about the IDG and its research
community such that they were able to assess the norm strength. The respondent had
to have been a member of the IDG for at least 12 months and he had to have at least
two years of research experience in the field. These respondents had to assess some
statements concerning the strength of a help-prescribing norm. The scores of the
respondents on a Mokken scale are the dependent variable of this analysis (see section
6.1.1 for the measurement). That is, the norm strength perceived by the individual is
the dependent variable. The bivariate correlation between the embeddedness and the
perceived norm strength shows that the higher the degree of embeddedness, the higher
is the strength of the norm that the member perceives (r=0.32, p<0.01, n=1447).

Table 6.11-1 shows that the intraclass correlation of the perceived norm strength is
0.241, meaning that 24.1% of the variance in the perception of norm strength lies
between groups.

Table 6.11-1: The Coleman model: results of a 2 level linear regression analysis:

Analysis of Variance ('Empty' Model):

Variance
Estimated value

(standard error)

Level 1 Variance σ2: 6.220 (0.258)
Level 2 Variance (between groups) τ 2

0 : 1.972 (0.511)

N=1224 n=47

The following table 6.11-2 shows the multivariate test results of the Coleman model.
The test is based on a two level linear regression analysis. The model presented in the
second column of Table 6.11-2 controls for a number of other effects that might have
influenced whether the group member regarded the IDG to have a strong or weak
help-prescribing norm. Independently of the embeddedness, the assessment of the
norm strength might be dependent on the respondent’s gender, his activity in the list,
his attachment to the group, whether he has individual contacts in the list or in the
research field, the duration of his individual membership, the length of the average
membership, the duration of the existence of the research field, and other factors (see
Chapter 5).
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Table 6.11-2: The Coleman model: results of a 2 level linear regression analysis

of norm strength

Model 1 Model 2

Variable Estimated value

(standard error)

Estimated value

(standard error)

Group level effect:

Embeddedness 0.183** (0.056) 0.187** (0.054)

Control Variables:
Group level effects:

Number of list questions 0.015** (0.0041) 0.015** (0.0051)
Mean membership duration -0.0035 (0.012) 0.0079 (0.012)
Duration of research field existence 0.00035 (0.0016) 0.0017 (0.0015)

Group size ----- -0.00038
(0.00051)

Default reply to group 0.732* (0.368) 0.704* (0.341)
Individual level effects:

Pre-existing contacts ----- 0.116 (0.082)

Membership duration -0.000077
(0.000072)

-0.000031
(0.000080)

Prominence ----- -0.017 (0.056)
Knowledge -0.0025 (0.053) -0.089 (0.058)
Number of written papers ----- 0.0061 (0.026)
Number of visited conferences ----- -0.037 (0.033)
Male ----- -0.227 (0.173)
Native speaker ----- 0.296* (0.158)
Years of research experience ----- 0.0063 (0.011)
Member stayed in the list ----- -0.10 (0.16)
Interruption in Access to list ----- -0.084 (0.151)
Attachment to group ----- 0.458** (0.073)
Self-efficacy ----- 0.163* (0.071)
Number of messages sent by researcher ----- -0.028 (0.033)
Email experience ----- -0.055 (0.166)
Importance of contacts ----- 0.096 (0.082)
Contacts in IDG ----- -0.032* (0.015)

*: p<=.05    **: p<=.01 (one-sided)
N=1224    n=47

τ 2
0 = 0.727 (0.230)
σ2:= 6.24 (0.258)

τ 2
0 = 0.56 (0.19)

σ2:= 5.79 (0.24)
N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept; σ2: level 1 error variance

The crucial result of the multivariate test is that, apart from other influence factors, the
degree of embeddness has the predicted significant positive effect on the perceived
norm strength. Apart from perceptions that may be dependent on the attitude toward
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the group, the list involvement and other individual 'nuisance' effects, the norm is
regarded to be stronger for a higher degree of embeddedness. Indicators of the
duration of group interaction, such as the individual or mean duration of membership
or the years of existence of the field, do not have a significant effect. The model,
including all control variables, 'explains' 71.6% of the between-group variance and
6.9% of the level 1 error variance. Appendix 6.4 provides additional analyses that
strengthen the observed result.

Given that a higher degree of embeddedness of the IDG in a research community
leads to the emergence of help prescribing norms, the price-theoretical reasoning of
the reputation model can be tested once more by examining the effects of the
emergence of a norm on the answering behavior. Table 6.12-Model 1 shows a
multivariate test of the two hypotheses of the reputation model with respect to the
effects of norms (see also table 5.1). Moreover, Table 6.12-Model 2 shows the test
results of a model that additionally includes all the significant effects of the other two
models (see Table 6.6 for the reciprocity model and Table 6.7 for the contact model).
That is, Model 2 additionally analyzes the effects of interest in the information and of
the importance of making contacts.

Four results of Model 1 are most notable. Firstly, the effect of the norm strength is
positive and significant. The stronger the norm, the more the researcher is willing to
send a public answer to a question. Secondly, the interaction effect between the norm
strength and the email experience is negative and significant. The stronger the norm,
the less the time costs matter, as the price-theoretical reasoning of the reputation
model implies. Thirdly, the effect of the embeddedness of the IDG is positive and
significant, meaning that the embeddedness has two different consequences. It
facilitates the formation of a strong group norm (see Table 6.11-2), and also, after
controlling for the norm effects, still has a direct effect on the probability of sending a
public answer, as Table 6.12 reveals. Embeddedness thus has both an indirect effect
which is mediated through the norm formation, and a direct effect. Fourthly, the main
effect of email experience and the interaction effect between a high degree of
embeddedness and email experience both now reach significance, contrary to the
results presented in Table 6.8 that did not yet control for the norm effects. The more
email experience a user has, the more he is willing to provide help and answers. In
highly embedded IDGs this price effect of email experience is smaller than in less
embedded IDGs, which provides evidence to support hypotheses 11 and 13 (see
Section 5.3.2.1). The conclusions do not change when additional control analyses are
conducted (see Appendix 6.4).
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Table 6.12: REPUTATION MODEL: Results of 2-level multiple logistic
regression analyses of help provision including norm effects (Model 1) and the
significant effects of the reciprocity model and the contact model (Model 2)

Model 1 Model 2

Variable Estimated value

(standard error)

Estimated value

(standard error)

Individual level effects:

Email experience 0.371* (0.206) 0.393* (0.212)
Prominence of sender 0.123* (0.071) 0.110 (0.076)
Contacts in IDG 0.052** (0.019) 0.048* (0.020)
importance of contacts (contact model) ----- 0.010 (0.089)
information interest (reciprocity model) ----- 0.165 (0.108)

Group level effects:

Embeddedness 0.254* (0.101) 0.192* (0.102)
Proportion of highly prominent members -10.08** (2.54) -9.13** (2.59)
Norm strength 0.478* (0.200) 0.542** (0.213)

Cross level interaction effects:

High embeddedness × email experience -0.256** (0.100) -0.236* (0.10)

Strong norm × email experience -0.150* (0.087) -0.175* (0.090)
Control Variables:
Group level effects:

Group size -0.00092*(0.00051) -0.00095* (0.00054)
Number of list questions 0.0073 (0.0048) 0.0076 (0.0051)
Default reply to group 0.846** (0.343) 0.812* (0.353)

Individual level effects:

Knowledge 0.128* (0.074) 0.134* (0.079)
Years of research experience 0.025* (0.014) 0.026* (0.014)
Interruption in Access to list -0.450* (0.213) -0.463* (0.221)
Number of written papers 0.056* (0.030) -0.050 (0.032)
Male 0.671** (0.241) 0.640** (0.252)
Non-university researcher 0.144 (0.309) 0.250 (0.314)
Other university researcher 0.475 (0.340) 0.569* (0.344)
Professor -0.163 (0.302) -0.12 (0.30)
Native speaker 0.346* (0.220) 0.43* (0.23)
Number of visited conferences -0.067 (0.061) -0.064 (0.061)

*: p<=0.05    **: p<=.01 (one-sided)  N=2466    n=47 τ 2
0 =0.0000(0.0000) τ 2

0 =0.0000 (0.0000)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept
The first interaction variable is defined as the product of the email experience index with the
dichotomous 'embeddedness' variable (0 = no high embeddedness, 1 = high embeddedness). The
second interaction variable is defined as the product of the email experience index with the
dichotomous 'norm strength' variable (0 = no strong norm, 1 = strong norm).



216                                                                    Chapter 6                                                                           

The results of Model 2 allow the mixed evidence for the effect of interest in
information (see Table 6.6) and of the importance of contacts (see Table 6.7) to be
assessed more clearly. Three results of Model 2 are most interesting. Firstly, the effect
of the importance of contacts is clearly non-significant. Secondly, the effect of interest
in the information is no longer significant, although it is still of considerable size
(p=.063). Thirdly, all effects of the reputation model are significant with the exception
of the effect of prominence. The effect of the proportion of highly prominent
members still has the opposite sign to that expected. The other six effects are
significant and have the predicted sign.

These results lead to the following conclusions. Firstly, the mechanisms implied by
the contact model are not supported by convincing evidence. Although researchers
who evaluate the making of new contacts as more important tend more often to
provide help and answers, this effect loses its significance when the analysis controls
for the hypothesized effects of the reputation model, which contradicts the
hypothesized mechanism of the contact model. Secondly, the effect of information
interest hypothesized by the reciprocity model finds only very weak supporting
evidence. Although researchers who have more interest in the information tend to be
more likely to provide help and answers, the mechanism hypothesized by the
reciprocity model no longer finds clear supporting evidence when the model controls
for the mechanisms implied by the reputation model. Thirdly, six of the eight effects
predicted by the reputation model are supported by evidence in the multivariate
model.

In general, the provision of help and answers can best be explained with the help of
the hypotheses of the reputation model.

6.3 The ‘Added Benefits’

Section 6.2 tested three different behavioral models which make different predictions
about the participation behavior of researchers in academic IDGs. The results
strengthen the claim of the reputation model that the interaction behavior is influenced
by a number of conditions that provide incentives to gain reputation through the
provision of help in the IDG. The embeddedness of the IDG plays an important role in
overcoming the problem of cooperation in electronic groups. This section tests the
claim that the embeddedness has some additional practical advantages for the
researcher.
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Four hypotheses concerning user satisfaction with four different aspects of the quality
of the discussion are tested. A distinction is made between satisfaction with the
number of professionally interesting messages, with the general quality of the sent
messages, with the number of irrelevant messages, and with the general number of
sent messages. The bivariate associations between the degree of embeddedness and
the four aspects of satisfaction of the member imply that the higher the degree of
embeddedness of the member’s IDG, the more the member is satisfied with the
number of professionally interesting messages (r1=0.16), the more he is satisfied with
the general quality of the messages (r2=0.28), the less he is dissatisfied with the
number of irrelevant messages (r3=-0.15) and the more (slightly) he is dissatisfied
with too high a number of messages (r4=0.04). Whereas the first three bivariate
associations have the expected sign, the fourth one does not. However, this may
simply be due to the fact that a higher degree of embeddedness leads to more active
participation of the members and therefore to a higher number of sent messages. The
following multivariate analyses control for these and other possible influence factors.

The first two aspects are analyzed with the help of two-level multiple linear
regressions and the other two aspects with two-level multiple logistic regression
analyses.

The multivariate results presented in Table 6.13 make clear that user satisfaction is to

some extent dependent on the personal situation of the individual researcher. For

example, member satisfaction with different aspects of the list discussion depends on

the researcher’s knowledge resources, gender, whether there were interruptions in

access to the list, and other influence factors. An unsurprising but nevertheless notable

finding is that the degree of list communication has a clear, significant effect on the

assessment that there is too high a number of messages. Since the embeddedness of

the IDG provides incentives to become active as a sender of public answers, and since

the number of public answers is highly correlated with the total number of sent

messages (see section 6.1.4), this finding shows that embeddedness not only delivers

benefits, but can also have a negative effect.
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Table 6.13: ADDED BENEFITS: Embeddedness and qualitative aspects of the

discussion: Results of 2-level multiple logistic and linear regression analyses

Variable
Professionally

interesting
messages

quality of
messages

irrelevant
messages

General
number of
messages

Estimated value
(standard error)

Estimated value
(standard error)

Estimated value
(standard error)

Estimated value
(standard error)

Group level effect:

Embeddedness 0.057**(0.020) 0.079**(0.021) -0.091**(0.039) -0.030(0.041)
Control Variables:
Group level effects:
Default reply to
group -0.27* (0.13) -0.14 (0.13) 0.18 (0.25) 0.18 (0.26)
Proportion of
highly prominent
members

0.106 (0.72) -0.23 (0.74) -0.38 (1.39) -2.05 (1.55)

Past degree of
communication 0.0006 (0.0076) 0.00066 (0.00076) -0.0012 (0.0017) 0.0048** (0.0014)

Group size 0.00030*(0.00015) 0.00012(0.00016) 0.000069(0.0003) 0.00064*(0.00030)
individual level effects:
Knowledge 0.076** (0.023) -0.093** (0.019) 0.093* (0.050) 0.038 (0.039)
email experience 0.042 (0.057) -0.084* (0.046) -0.37** (0.120) -0.081 (0.098)
prominence 0.011 (0.022) 0.006 (0.018) 0.07 (0.047) 0.0653* (0.0373)
Years of research
experience -0.0068* (0.0047) -0.0031 (0.0037) -0.015 (0.011) -0.002 (0.008)
Number of
individually sent
messages

0.0072 (0.016) 0.0025 (0.013) -0.097 (0.094) -0.091* (0.045)

Interruption in
Access to list -0.138* (0.061) -0.139** (0.049) 0.410**(0.13) 0.19* (0.104)
Male -0.112 (0.068) -0.128* (0.055) 0.31* (0.151) -0.20* (0.11)
Non-university
researcher -0.018 (0.10) -0.044 (0.083) 0.16 (0.22) -0.020 (0.18)
Other university
researcher 0.12 (0.11) 0.11 (0.086) -0.29 (0.249) 0.17(0.18)
Professor -0.07 (0.090) -0.093 (0.077) -0.13 (0.21) 0.35* (0.17)
Native speaker 0.053 (0.063) 0.168** (0.051) 0.29* (0.14) -0.39** (0.108)
Number of written
papers 0.0007 (0.011) 0.0030 (0.0089) 0.015 (0.022) 0.032* (0.018)
Number of visited
conferences 0.023 (0.015) -0.028* (0.012) 0.050* (0.027) -0.0084 (0.026)
Self efficacy 0.28** (0.030) 0.19** (0.021) -0.18** (0.063) -0.018 (0.045)
*: p<=0.05

**: p<=.01 (one-sided)

N=2588    n=47

τ 2
0 =0.095 (0.031)

σ2=2.11 (0.059)

τ 2
0 =0.13 (0.036)

σ2=1.35 (0.038)
τ 2

0 =0.303 (0.111) τ 2
0 =0.40 (0.13)

Variances of the
'empty' model

τ 2
0 =0.183 (0.052)

σ2=2.27 (0.064)

τ 2
0 =0.247 (0.062)

σ2=1.41 (0.040)
------------------ ------------------

N: level 1 sample size (number of individuals); n: level 2 sample size (number of groups); τ 2
0 : level 2

variance of the intercept; σ2: level 1 error variance
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All four effects of the IDG embeddedness have the expected sign. Most importantly,
in three of the four cases the effects reach significance. The higher the degree of
embeddedness, the more the member is satisfied with the quality of the list discussion,
the higher is the satisfaction with the number of professionally interesting messages,
and the lower is the dissatisfaction with the number of irrelevant messages. The effect
on dissatisfaction of too high a number of messages does not reach significance,
although the model controls for the general number of messages sent over the past
month.

One must take into account that these four indicators of user satisfaction are quite
simple. Restrictions in the length of the online questionnaire did not allow the
construction of more elaborate scales of the four aspects of member satisfaction, and
the indicators thus contain measurement errors to some extent. Nevertheless, three of
the four hypotheses are confirmed by the data.

The findings are not restricted to supporting the claim that embeddedness has some
practical advantages. IDGs with a higher degree of embeddedness have more
satisfying discussions for the member with regard to the number of professionally
interesting messages, the number of irrelevant messages, and the general quality of
the messages. In addition, they show that there are differences in the quality of
different IDGs and they indicate which conditions influence the quality differences.
At the same time, the embeddedness effect is of limited size with respect to easing the
problem of dealing with too much information. If too many messages are sent to the
group, this negative effect is not mitigated by the positive embeddedness effects on
the quality of the messages.

Finally, the findings strengthen the claim of the reputation model that researchers take
into account the effects of their online activity on their reputation in the academic
community. Researchers in embedded IDGs expend more effort in maintaining the
quality of the sent messages and hesitate more in sending messages to the IDG that do
not fit in with the discussion topic. These effects are not by-products of the fact that
IDGs with a higher degree of embeddedness also have more prominent researchers
who are more able to send high quality messages, since the models control for this
influence factor. The findings are additional evidence for the claim of the reputation
model that a concern for reputation influences electronic interaction, as the behavioral
mechanisms of the reputation model imply. The conclusions do not change when
additional control analyses are conducted (see Appendix 6.4).
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6.4 Summary and Conclusions

Chapter 6 tests three behavioral models that try to explain the active participation
behavior of researchers in academic mailing lists. The sending of adequate questions
and answers to an academic Internet Discussion Group is a collective good for the
whole group. Group members have to solve a cooperation problem in order to
overcome the problematic social situation which gives incentives to free-ride and to
hope that other members will invest time and effort in the discussion.

According to the reciprocity model, the public provision of help and answers to
questions in IDGs is motivated by a hope for reciprocity. The reciprocity model is
based on the idea that researchers hope to stimulate the active contribution of other
group members by their own contribution. The model is contrasted here with two
other models arguing that social incentives, related to the researcher's offline social
networks, stimulate the active contribution of group members. The two network
models differ in the way that they explain how the embeddedness of Internet
Discussion Groups in social networks influences the online interaction. The first
network model, the contact model, argues that the public sending of answers and
questions is influenced by the desire to make new contacts with other researchers of
the IDG. Interaction in the electronic group is expected to be used to facilitate the
making of new contacts. The second network model, the reputation model, claims that
the public sending of answers is motivated by the goal of gaining reputation within
one's academic community. In addition, the public sending of questions is expected
not only to be motivated by the desire to obtain new information, but also by a
concern for the maintenance of one's reputation. The insights of the reputation model
are here linked to the Coleman model to explain the emergence and effects of norms
in academic IDGs.

Finally, the reputation model emphasizes the importance of the social embeddedness
of the IDG in two ways. Firstly, social embeddedness is expected to provide stimuli
for the sending of public answers to questions. Secondly, the social embeddedness is
expected to allow social control mechanisms to enhance different aspects of the
quality of the discussion. It puts some pressure on the active contributor to a
discussion to think more carefully about the content of the sent message. Since
researchers want to avoid the loss of reputation, they are expected to be motivated to
expend extra effort in taking into account whether the message is of interest to the
academic community and to its members.
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The results of the data analyses showed the following. The contact model cannot
explain very well the public sending of answers. Although researchers who regard
making contacts as more important tend more often to send answers to the IDG, the
effect does not remain significant in multivariate analyses. The only hypothesis of the
contact model supported in multivariate analyses is implied by all three models. The
evidence for the validity of the reciprocity model is only slightly better than for the
contact model. Although researchers who have more interest in the information
obtained from the IDG tend more often to send answers, this hypothesized effect of
the reciprocity model does not clearly reach significance in multivariate analyses. The
supported hypothesis concerning the effect of email experience is also implied by the
other models. The reputation model, on the other hand, can explain the public sending
of answers in much better fashion. Seven of the nine hypotheses about the
determining factors for the public sending of answers are supported by the data,
including the one effect implied by the two other models (see Table 6.9 and Table
6.12). The evidence supporting the hypothesis about the embeddedness effect is of
special relevance for the model.

None of the models is very good in explaining the public sending of questions. Only
one of five hypotheses of the reputation model is supported by the data. The public
sending of questions seems to be steered by the researcher's expectation of receiving
answers to a question. The strength of this expectation differs between IDGs. A
concern for the maintenance of reputation seems not to influence the public sending of
questions, but only the public sending of answers.

The embeddedness of the IDG can also explain the formation of help-prescribing
norms in IDGs, as predicted by the Coleman model. Moreover, the social
embeddedness of the IDG has effects on three of four qualitative aspects of the
mailing list discussion. The evidence not only supports the claim that the
embeddedness has some practical benefits for the members of the research
community, but it also supports the plausibility of the underlying mechanisms of the
reputation model. However, not all predicted mechanisms were confirmed. For
example, the endowment effect derived from Becker’s (1976) theory of social
interaction did not find supporting evidence. The assumptions of the simpler price-
theoretical model are sufficient for explaining the group interaction.

The results reveal the following picture with regard to the behavioral mechanisms.
The provision of help and information in the IDG, that is the public sending of
answers, is hardly steered by information incentives or a hope for reciprocity, if at all.
It is much more influenced by a social incentive, namely the opportunity to gain
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reputation within one's academic community. Those conditions that give the
researcher more opportunities to gain reputation are the conditions that stimulate him
to become active as a public provider of help, information and answers.

Only the sending of questions is influenced by information incentives. However, this
does not mean that there is a hope for reciprocity, as the reciprocity model implies.
Group members send questions when they need some information and hope to receive
it. This is not related to reciprocity considerations between the members.

The aim of making new contacts does not influence interaction in academic IDGs.
Although IDGs are used as a means of making new contacts (see Chapter 3), this does
not have an impact on the motivation to become active within the IDG.

As a final point, the data support the claim that IDGs differ with regard to important
qualitative aspects of the discussion. It is justified to argue with regard to certain
aspects that some IDGs work better than others as a tool for the transfer of
information. The social embeddedness of the IDG is one important determinant of the
quality differences.

The findings have important implications for practical knowledge management in
addition to implications for theoretical research on the Internet and electronic groups.
The results underline the importance of different kinds of social networks for
knowledge management. Firstly, the wider social network of the research community
that exists around an electronic group of the Internet has important effects. Secondly,
the personal network of the individual researcher is also important. Both aspects can
be used for managing the online discussion of an electronic group. If a list manager
wants to attract new members to the electronic group then it makes sense to try to
integrate not only the individual researcher but also his or her personal network of
colleagues. Moreover, a list manager can try to influence the degree of social
embeddedness of the electronic group, which can be done by the deliberate definition
of the group's discussion topic. The topic of the IDG can either be defined in a very
broad way that attracts researchers from many different communities or in a way that
is more specific and thus suitable for a particular integrated research community. The
degree of embeddedness of an existing IDG can also be influenced by drawing
attention to specific academic institutions such as a particular regular conference or an
existing learned society. Moreover, those who want to influence the degree of activity
in an electronic group should not only look at the specific variables of the reputation
model. Rather, the model as a whole gives information about what kind of incentives
have behavioral effects. List managers and members can draw the other members'
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attention to opportunities for gaining recognition throughout the whole list discussion
by appropriate messages that stress the importance of active participation.

Finally, a number of other variables such as gender, being a native speaker, or group
attachment have often been significantly associated with discussion participation.
While this research cannot reveal the mechanisms that can explain these associations,
it may be useful for practical implications that further research focuses more on the
relationships between active participation and these variables.

At this point, however, two additional remarks are necessary. Firstly, the empirical
findings can strictly only be generalized to the academic members of the 50 mailing
lists used in this study. However, the claim of the theory is far more reaching. The
theory should be applicable to all kinds of academic electronic groups that have no
censorship and that are linked to the academic status system as it is known in the
western world. There is little precise information available about the properties of this
population, which is the case in many studies in organization research. Other
empirical studies of interaction in electronic groups are needed in order to replicate
the findings.

Secondly, the study focuses on the behavioral effects that the IDG embeddedness has
for the activity in a given mailing list. In addition, evidence has been foound for other
beneficial effects of the social embeddedness on the mailing list discussion. This does
not imply that a high degree of embeddedness cannot have any adverse effects. The
knowledge manager should also take into account possible negative effects. Too high
a volume of discussion can be regarded as disturbing by some group members. For the
judging of other possible negative side effects of an academic group with too narrow
an intellectual focus there is not yet enough empirical evidence. For example, there
has been speculation whether the formation of narrowly focused electronic groups of
the Internet could lead to a 'balkanization of the sciences' (Alstyne and Brynjolfsson
1996a). Much more empirical research on the effects of the Internet on academic
communication is needed in order to find out about such possible side effects.

The findings also increase our theoretical understanding of how social networks help
to overcome cooperation problems in electronic groups of the Internet. They show 1.)
that the embeddedness of electronic groups in social networks influences interaction
and facilitates the overcoming of a problematic social situation and 2) by which
mechanisms they do so. They do so by providing opportunities for the attainment of
reputation within the academic community through the public provision of help and
answers. In addition, the social embeddedness facilitates the emergence of a help-
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prescribing norm in IDGs. This norm, in turn, provides additional incentives for the
provision of help.

The most important point is that social incentives have a pivotal impact on interaction
even in academic electronic groups, which are usually regarded as being focused on
information. As a consequence, the question emerges of whether this finding is also
valid for non-academic electronic groups. Further research is needed to find out
whether reputation mechanisms facilitate the solution of cooperation problems a) in
other academic electronic groups such as online communities that consist of a number
of different electronic tools such as public bulletin board systems, mailing lists, chat
groups etc. and b) in non-academic electronic groups.

Future research that investigates the incentive structures for active participation in a
variety of different electronic groups would allow knowledge to be gained about the
'right' formal and informal governance structure for overcoming problematic social
situations that almost all electronic groups face on the Internet. Such research on the
governance of electronic groups would be useful for increasing the quality of
electronic groups of the Internet and for our theoretical understanding of cooperation-
inducing mechanisms that work on the Internet.

Moreover, the findings contradict arguments that emphasize that the uniqueness of
interaction on the Internet requires special theories for analyzing electronic interaction
(see for example Preece 2000). The results suggest that the use of well-known general
behavioral models might not be a bad strategy for analyzing new phenomena.
Mechanisms of social control and reputation effects have been shown to work in
many interaction situations (see e.g. Horwitz 1990; Raub and Weesie 1990). They
may be more relevant than early research on computer-mediated communication has
suggested (e.g. Kiesler, Siegel, and McGuire 1984). The study of problematic social
situations on the Internet might profit from the insights of other sociological research
on small groups, and from empirical findings that must be adapted to the new
electronic environment.
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Appendix to Chapter 6

Appendix 6.1: Mokken Scale Analysis for the measurement of the strength of a

group norm concerning the provision of help to IDG members

The Mokken Scale analysis is a procedure for analyzing whether a number of
dichtomous or polytomous items conform to the assumptions of a so-called Mokken
scale. For such a scale, the used items must measure a theoretical construction
unidimensionally, the item scores must be locally stochastically independent, the
probability of a positive response must be a monotonously non-decreasing function of
the latent scale value, and the item response functions must not intersect (see
Molenaar 1997; Mokken 1997 for details). The underlying crucial idea of such a scale
is that the higher the number of positive answers to items or to item steps, the higher
is the respondent's score on the latent trait to be measured. According to the
assumptions of the Mokken scale, the persons and the items can be ordered on an
ordinal measurement level which indicates the latent trait score. A Mokken scale
presents a probabilistic version of the well-known Guttman scale.
Researchers who had at least two years of research experience and who had been for
at least one year a member of the list had to answer the following three statements on
six point Likert scales. 1.) “In this Mailing List researchers encourage each other to
give answers to questions that they have knowledge about.” (encou) 2.) “Individual
members can develop a reputation for their regular provision of useful answers to
questions in this Mailing List.” (repu) 3.)“Members of this Mailing List expect
individual researchers known for their competence to give answers to stated
questions.” (expect) The answering options varied in 6 steps from “disagree
completely” to “agree completely”. The statements indicate to what extent group
members apply positive or negative sanctions to each other for the active provision of
help. The basic idea behind the items is that the more sanctions there are, the stronger
is the group norm (Coleman 1990c: chapter 10 & 11). Another assumption that must
be tested is that the three items increase with regard to their "difficulty". The answer
to the third statement indicates a higher degree of perceived strength of a norm than
the same answer to the second item, which in turn indicates a higher degree of
perceived norm strength than the same answer to the first item.
The usual procedure of testing the scale assumptions is to investigate the so-called H-
value of the whole scale and of pairs of items, to analyze the item reponse curve, to
analyze the so-called P++ and P-- matrices and to analyze the success probabilities of
two item steps for different restscore groups (Molenaar et al. 1994). The tests of the
model assumptions showed the following results.

Matrix of H values
per item pair

Items
expect repu

repu 0.61
encou 0.52 0.57

Matrix Z(g,h)

Items
expect repu

repu 21.30
encou 18.08 20.81

Overview final scale: Number of Items: 3,n = 1448, Scale coefficient
H = 0.57 Scale Z = 34.80 estimated Reliability: RHO= 0.78
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Additional analyses show that none of the items has a scaling coefficient of H<.55
(not shown here). According to the usual criteria for evaluating the scalability of the
items (Molenaar et al. 1994) the whole scale is considered to be a strong scale.

The checking of the monotonicity assumption and the checking of the nonintersecting
item response curves with the help of the P++ and P-- matrices reveal no violations of
the model assumptions (not shown here).

The checking of the nonintersecting item response curves with the help of the
restscore groups reveals that the item pairs of the first and third items violate once the
assumption of double monotonicity. The one violation, however, can be explained by
chance. Its size does not reach significance (z=1.23, detailed results not shown here).

Appendix 6.2: Mudfold Scale Analysis for the measurement of the embeddedness

of the Internet Discussion Group

The (network) embeddedness of an IDG consists of the frequency of the members' social
interaction outside of the electronic group. The underlying assumption, which is tested,
is that the more the group of researchers in the IDG constitutes an integrated research
community that shares many interests and activities in common, the higher is the degree
of embeddedness.

The following five items were used for the measurement of the degree of integration
of the research community. "To what extent do the following statements describe
adequately the group of researchers in your Mailing List?"
"a) It is more a group of unconnected individuals than a research community." "b) It
is a set of groups and cliques with their own interests and activities, but not much in
common as a research community." "c) It is a set of groups and cliques with their own
interests and activities, but also some common interests as a research community."
"d) It is a moderately integrated research community that shares some interests and
some activities in common." "e) It is a well-integrated research community that
shares many interests and activities in common."
All items had to be assessed on a six-point Likert scale with answering options
ranging from "disagree completely" to "agree completely". A precursor of the items is
mentioned by Hiltz (1984a).
The idea that motivates the use of these items is that they cover a wide range of
different degrees of integration of research communities. On one side, items a and b
are valid descriptions of groups that hardly constitute a well-integrated research
community. On the other side, items c and d are valid descriptions of research
communities characterized by a high degree of integration. The crucial assumption of
a Mudfold scale (Van Schuur and Post 1990) is here that a) the items and the
respondent's perception of the degree of integration can be ordered on an ordinal scale
and that b) the nearer the item and the respondent are on the scale dimension, the
higher is the probability that the respondent will answer an item step positively. This
leads to a single-peaked item response curve. The assumptions can be tested by
inspecting the correlation matrix of the items, by analyzing the scalability, and by
investigating the so-called conditional adjacency matrix.
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The scale construction is based on the answers of 1341 respondents. For the analysis
of the scalability (H-value) 55 respondents were removed who had an answer pattern
that cannot falsify the assumptions (see Van Schuur and Post 1990). That is, all
response patterns consisting of complete disagreement with all items or complete
agreement with all items were removed. The results of the tests are as follows.

The correlation matrix reveals a simplex pattern that is typical for data that confirms
to an unfolding scale (Van Schuur and Kiers 1994). A factor analysis of the same data
would have led to two factors with eigenvalues larger than one. In such cases, the use
of an unfolding technique is seen as more adequate to reveal a unidimensional bipolar
scale that erroneously would have been split up into two factors if a factor analysis
had been used (ibid.).

Unconnected Not much
in common

Some
common
interests

Share some
interests and

some activities

Share many
interests and

acitivities
Unconnected 1
Not much in

common .48 1
Some common

interests .10 .38 1
Share some
interests and

some activities
-.30 -.25 .17 1

Share many
interests and

acitivities
-.58 -.50 -.13 .42 1

The results of the scalability analysis show that the whole scale (H=0.65) in addition
to the single items have a high degree of scalability. None of the items has a
coefficient of scalability <.55. Contrary to my initial expectation, the ordering of the
first two items is reversed, such that the unfolded ordering of the five items is
BACDE.

The results of the analysis of the conditional adjacency matrix (with a cut-off value
between 'disagree somewhat' and 'agree somewhat') revealed no violation of the
assumption of a single-peaked item response curve (only summary shown here).

Summary of statistics on the number of violations in the conditional adjacency matrix
(see Van Schuur and Post 1990: 39ff for the details):

         B     A     C     D     E Scale
----------------------------------------------------------------------------
Iso   0.00  0.00  0.00  0.00  0.00  0.00
Uni    0.0   0.0   0.0   0.0   0.0   0.0
Max      0     0     0     0     0     0

As a consequence, the five items are regarded as forming one unfolding scale that
measures the degree of perceived integration of the research community. For the
embeddedness, the group mean of the scores is taken as a proxy.
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The underlying assumption is that the more the group of researchers constitutes a
well-integrated research community that shares many interests and activities in
common, the higher is the frequency of social interaction between the members. The
following associations confirm this assumption. I asked the respondents with at least
two years of research experience and one year of IDG membership to what extent
they agreed/disagreed with the following statements. "It is very likely that two
arbitrarily selected researchers who (would) regularly send messages to this Mailing
List, will ... a)...will meet each other at least once every two years at a conference, a
professional meeting or another academic gathering. (meeting) b) ...will publish an
article in the same academic journal within the next two years. (journal)  c) ...will be
members of the same academic committee within the next two years, such as an
editorial board of the same academic journal, a board of an academic society, a
review panel for grant applications, a dissertation defense panel etc. ." (committee)
The three statements had to be evaluated on six-point Likert scales ranging from
"disagree completely" to "agree completely". The bivariate associations between the
member's perceived degree of integration and their answers to the three statements
confirm the assumption that there is more social interaction and thus a higher degree
of embeddedness for a higher degree of integration of the community.

Meeting Journal Committee
Degree of
integration

.27** .22** .24**

**: p<.01 (two-tailed), n=1022

These three items are highly correlated with each other (all r's between 0.53 and
0.65). Nevertheless, they do not form a good scale for the measurement of
embeddedness. The first principal component that resulted from a principal
component analysis of the three items leads to a score that is highly dispersed within
the same group. The intra-class correlation is 0.055, meaning that only 5.5% of the
variance of the score is between the groups. The low intra-class correlation indicates a
low degree of reliability of the principal component scores as a measurement for the
group embeddedness. As a consequence, these items are not used as a direct
measurement for the degree of embeddedness. The intra-class correlation for the
Mudfold scale scores is 0.12, which indicates a higher degree of reliability of this
index for the measurement of the group embeddedness.

Appendix 6.3: Measurements of other independent variables

The original questionnaire with complete information about all items can be found at
http://www.ppsw.rug.nl/~matzat/question.htm. Here only the most important items that are
not described in the text are mentioned.

For the measurement of the contribution costs/degree of email experience the
natural logarithm of the months of use of email is taken. For the construction of the
two interaction effects between email experience on the one hand and a high degree of
embeddedness and a strong norm on the other hand, the embeddededness and the
norm strength indicators are dichotomized. Each of them is multiplied with the
indicator of the degree of email experience. The cut-off points for the
dichotomizations are arbitrarily chosen such that the upper third of the groups is
categorized as having a ‘high’ degree of embeddedness or as having a ‘strong’ norm.

http://www.ppsw.rug.nl/~matzat/questions.htm
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The importance of contacts was measured using answers on a six-point Likert
scale to the item "For my own research activities it is very important to contact or to
stay in contact with researchers that are active in the field(s) discussed within the
Mailing List!" Answers range from "disagree completely" to "agree completely". For
the construction of the interaction variable between "email experience" and
"importance of contacts" the latter variable was dichotomized and then multiplied by
the former. The dichotomization was performed in such a way that a score of "one"
implied the answers "agree" or "agree completely", which were given by
approximately 36% of the respondents.

The researcher's prominence is measured by a self-assessment based on the
question "Consider the research field that is most closely related to the topic(s) of this
Mailing List. How well known is your work by other researchers in this field?"
Answers ranged from "one (practically unknown)" to "7 (very well known)". The
proportion of highly prominent members is measured by the group proportion of those
members who scored five or higher on the scale.

Group size was measured by the number of email addresses subscribed at the
end of March.

Knowledge was measured by the answer to the question "Try and compare
your knowledge about the topic of your Mailing List with the knowledge of other
members of this List. What is your subjective assessment of your knowledge? It is:".
The answers ranged from "-3 (below average)" to "+3 (above average)" on a seven
point Likert scale.

The "default reply to group" is a dichotomous variable. It scores "one" if the
setting of the mailing list implies that email answers sent via the 'reply-button' are
posted to the whole mailing list.

Whether the "member stayed" for a longer time or left the mailing list earlier is
indicated by a dummy variable that scores 'one' if the member was still subscribed to
the mailing list after the summer break at the end of September.

Years of research experience were measured with the question "For how many
years have you been actively doing research within the research field that is most
closely related to this Mailing List?".

"Interruption in access to the list" indicates whether the researcher answered
'yes' to the question "Have you been unable to access YOUR MAILING LIST during
the last 2 months for at least one week, e.g. because of a stay away from your office or
for some technical reasons?"

Attachment to the group was measured by answers on a six-point Likert scale
to the question "This Mailing List constitutes a group of researchers I feel really
attached to."

The variable "minutes per day spent on all mailing list activities" is based on
answers to the question "How many minutes did you spend per average day during the
last 2 months reading and writing E-Mails of MAILING LISTS IN GENERAL?"

Perceived self efficacy is measured on a six-point Likert scale ranging from "-3
(disagree completely)" to "+3 (agree completely)" that represents the answers to the
question "My own communication activity in this Mailing List is extremely helpful for
others to conduct their research."

The control variable "number of list questions" was constructed by adding the
sent messages that were coded as a question for every mailing list. The degree of past
IDG communication was measured by counting the number of emails sent to the
mailing list during one month before the beginning of the study observation, thus in
April 1999.
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Descriptive statistics about individual items can be found in chapter 2 of this book.

Appendix 6.4: Additional control analyses for the model tests

Appendix 6.4 contains additional multilevel analyses that strengthen the
interpretations of the results of the original analyses of Table 6.6 - Table 6.13 in
Section 6.2 and Section 6.3. For every table the results of two additional analyses are
presented. Firstly, a number of additional control variables are included in Tables
6.xA, namely the minutes per day spent on all mailing list activities, group
attachment, a dummy variable indicating whether the member left the mailing list
during the two months of observation, self-efficacy, and a dummy variable indicating
whether the respondent sent a question. I decided not to include these items in the
original tables shown in the text. One might argue, for example, that by controlling for
the "minutes per day spent on all mailing list activities" one controls for various
activities of which some form a part of the activity that is the phenomenon to be
explained. In general, the inclusion of these additional control variables does not
change the conclusions drawn in the text in Section 6.4.

Secondly, it is assessed whether there are indications for a bias in the findings
resulting from the slight over-sampling of active list members (see section 6.1). For
this assessment two additional control variables are included in Table 6.xB. Firstly,
the main effect of the delay in filling in the questionnaire (measured in months with a
range from zero to six) is estimated. The inclusion of this effect did not affect the
outcomes of the analyses (not shown here). Secondly, for every theoretically
interesting variable the effect of an interaction between the delay and the interesting
variable is estimated. This interaction variable is defined as the product of the delay
variable and the theoretically interesting variable. The effect of the interaction
variable is of special interest. Section 6.1 showed that respondents who answered later
have a lower probability of becoming an active participant. In this sense, the later the
response, the more the respondent is similar to those who have been under-sampled,
namely the passive ones. The following pattern could be an indicator for bias in the
estimations: the interaction effect is significant and it has the opposite sign to the
predicted effect of the theoretically interesting variable. For the analyses of the norm
emergence and the aspects of the discussion quality, which are not concerned with the
participation behavior, it is tested whether the expected effect of embeddedness
differs between the two groups of active and passive members. A significant
interaction effect with the opposite sign to the predicted main effect of embeddedness
could be an indicator that the slight over-sampling of active members has biased the
estimation.

The results of other additional analyses are not shown here. If an analysis found a
significant individual-level effect that is of theoretical interest, it was tested whether
this individual-level effect could be explained by the corresponding group-level
effect. For such an analysis it is usual to apply a grand-mean centering of the
individual-level variable. The grand-mean centering of the level-1-variables allows
one to interpret the effect of the group-mean variable as the compositional or group-
effect (Bryk and Raudenbush 1992). In none of the analyses was a significant group
level effect found (results not shown here), meaning that the observed individual-level
effects cannot be explained as group-level effects. Moreover, a distinction was made
between four groups: researchers in the humanities, in the social sciences, in the
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natural sciences, and in the engineering sciences. No effects of these disciplinary
differences were found in the data that changed the conclusions drawn in the text
(results not shown here).

Table 6.6A: RECIPROCITY MODEL: Results of 2-level multiple logistic
regression analyses on help provision;
additional control variables: self-efficacy, respondent is question sender, minutes
per day spent on all mailing list activities, group attachment, member stayed

Variable Model with additional

control variables

Estimated value

(standard error)

Individual level effects:

Email experience 0.41* (0.21)
Information interest -0.12 (0.12)

Group level effects:

Group size -0.00086 (0.00090)

Heterogeneity of information interests 0.63 (2.45)

Heterogeneity of contribution costs 1.77 (3.71)

Heterogeneity of information quality 1.59 (1.73)

Control Variables:

Group level effects:
Number of list questions 0.020** (0.0082)
Default reply to group 1.02 (0.63)

Individual level effects:
Knowledge -0.034 (0.084)
Member stayed 0.37 (0.27)
Years of research experience 0.043** (0.015)
Interruption in Access to list -0.33 (0.23)
Attachment to the group 0.15 (0.11)
Male 0.60** (0.28)
Non-university researcher 0.096 (0.36)
Other university researcher 0.52 (0.38)
Professor 0.063 (0.32)
Native speaker 0.44* (0.25)
Number of visited conferences -0.02 (0.058)
Number of written papers 0.046 (0.033)
Minutes spent per day on all mailing list activities 0.0052** (0.0022)
Self-efficacy 0.60** (0.10)
Respondent is question sender 1.62** (0.30)

*: p<=.05    **: p<=.01 (one-sided)   N=2906    n=48 τ 2
0 =1.41 (0.62)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of groups); τ 2
0 : level 2 variance of

the intercept
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The results show that the observed effect of email experience on the probability of
sending an answer as shown in Table 6.6 cannot be explained as being caused by a
motivation to feel more efficient or by a personality trait that motivates the sending of
all kinds of emails, including both questions and answers. Nor does the effect
disappear when other differences in the time constraints of researchers are more
tightly controlled. The effect of the information interest, however, loses its
significance when group attachment is introduced as an additional control variable.
Those who have more information interest also feel more attached to the researchers
of the list as a group (bivariate r=.51, p<.01). Since it may also be the case that active
participation in the IDG leads to a higher degree of group attachment, this finding is
difficult to interpret. The final results presented in Table 6.12 make the assessment of
the hypothesis about the information interest clearer.

Table 6.6B: RECIPROCITY MODEL: Results of 2-level multiple logistic

regression analyses on help provision;

additional control variables: delay in response & interaction of variables with
delay

Variable Model with time

control variables

Estimated value

(standard error)

Control Variables:

Delay in response 1.88 (2.39)
Delay × email experience 0.040 (0.12)
Delay × information interest -0.10 (0.063)
Delay × group size 0.000097 (0.00016)
Delay × heterogeneity of information interests -0.52 (0.87)
Delay × heterogeneity of information quality -0.13 (1.01)
Delay × heterogeneity of contribution costs -2.30 (1.86)

*: p<=.05    **: p<=.01 (one-sided)

  N=2906    n=48
τ 2

0 =1.46 (0.64)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept; only new control variables shown; other
variables like in Table 6.6

None of the interaction variables shows a significant effect. There is no indication that
the results shown in Table 6.6 could be biased by the small over-sampling of active
participants.
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Table 6.7A: CONTACT MODEL: Results of 2-level multiple logistic regression
analyses of help provision
additional control variables: self-efficacy, respondent is question sender, minutes
per day spent on all mailing list activities, group attachment, member stayed

Variable Model 2

Estimated value

(standard error)

Individual level effects:

Email experience 0.42* (0.21)
Importance of contacts -0.06 (0.15)
Pre-existing contacts -0.30 (0.29)
Importance of contacts × email experience -0.072 (0.083)

Control Variables:
Group level effects:

Group size -0.0010 (0.00097)
Default reply to group 0.99* (0.57)
Number of list questions 0.019** (0.0074)

Individual level effects:

Knowledge -0.003 (0.087)
Member stayed 0.31 (0.27)
Years of research experience 0.044** (0.015)
Interruption in Access to list -0.32 (0.24)
Attachment to the group 0.21* (0.12)
Male 0.60** (0.28)
Non-university researcher 0.16 (0.36)
Other university researcher 0.68* (0.38)
Professor 0.06 (0.33)
Native speaker 0.52* (0.26)
Number of visited conferences -0.019 (0.057)
Number of written papers 0.033 (0.034)
Self-efficacy 0.66** (0.11)
Question sender 1.55** (0.31)
Minutes per day spent on all mailing list
activities

0.0061** (0.0023)

*: p<=.05      **: p<=.01      (one sided)

N=2605    n=48
τ 2

0 =1.11 (0.51)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept

The results show that the potential effect of email experience on the probability of
sending an answer, as shown in Table 6.7, cannot be explained as being caused by a
motivation to feel more efficient, by group attachment, or by a personality trait that
motivates the sending of all kinds of emails, including both questions and answers.
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Contrary to the results shown in the text, the effect of email experience now reaches
significance. The effect does not disappear when other differences in the time
constraints of researchers are more tightly controlled. The final analyses make the
interpretation of this finding clearer. Moreover, the effect of the importance of
contacts is no longer significant. This is to some extent due to the effect of group
attachment. However, since it may be the case that a larger importance placed on new
contacts motivates researchers to become active as help providers and a larger degree
of active participation may increase group attachment, this does not clearly refute the
hypothesis about the importance of contacts. The final analysis presented in Table
6.12 makes the assessment of the effect of the importance of contacts unambiguous.

Table 6.7B: CONTACT MODEL: Results of 2-level multiple logistic regression
analyses of help provision
additional control variables: delay in response & interaction of variables with
delay

Variable
Estimated value

(standard error)

Control Variables:
Individual level effects:

delay in response -1.17* (0.69)
Delay × email experience 0.15 (0.13)
Delay × pre-existing contacts -0.045 (0.17)
Delay × importance of contacts 0.15 (0.10)
Delay × email experience × high importance of
contacts

-0.082 (0.054)

*: p<=.05      **: p<=.01      (one sided)

N=2605    n=48
τ 2

0 =1.15 (0.53)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept; only new control variables shown; other
variables as in Table 6.7

None of the interaction effects is significant. There is no indication that the results
shown in Table 6.7 could be biased by the small over-sampling of active participants.

The additional control analyses for Table 6.8 of section 6.2 were conducted for the
extended version of the reputation model including the norm effects. The reader can
find the results of these analyses below in Table 6.12A and Table 6.12B. Additional
control analyses for Table 6.9 are superfluous since the sample only consists of those
respondents who are active participants.



                           Social Networks and Cooperation in Electronic Communities                           235

Table 6.10A: CONTACT & REPUTATION MODEL: Results of 2-level multiple
logistic regression analyses of public question sending
additional control variables: respondent is answer sender, minutes per day spent
on all mailing list activities, group attachment, member stayed

Variable Contact model Reputation model

Estimated value

(standard error)

Estimated value

(standard error)

Individual level effects:

Email experience -0.423* (0.221) -0.228 (0.208)
Importance of contacts -0.189 (0.161) -----
Pre-existing contacts -0.364 (0.402) -0.386 (0.380)
high importance of contacts × email
experience

0.241** (0.096) -----

Prominence ------- -0.068 (0.114)
Group level effects:

Degree of Past IDG communication ------- 0.0038** (0.0013)
Cross level interaction effect:

High embeddedness × prominence ------- -0.154 (0.137)
Control Variables:

Group level effects:

Embeddedness ------- 0.189** (0.066)
Group size 0.00065 (0.00047) 0.000090 (0.00032)
Default reply to group 0.664 (0.499) 0.292 (0.370)

Individual level effects:

Knowledge -0.0034 (0.093) 0.048 (0.091)
Member stayed -0.012 (0.270) -0.138 (0.249)
Years of research experience -0.045* (0.022) -0.036* (0.021)
Interruption in Access to list -0.302 (0.257) -0.281 (0.247)
Attachment to the group 0.231** (0.118) 0.248** (0.104)
Number of written papers -0.038 (0.048) -0.032 (0.044)
Male -0.022 (0.265) 0.0135 (0.252)
Non-university researcher 0.00030 (0.406) -0.024 (0.388)
Other university researcher 0.010 (0.439) 0.069 (0.421)
Professor -0.059 (0.442) -0.089 (0.421)
Native speaker -0.282 (0.253) -0.30 (0.24)
Number of visited conferences -0.045 (0.077) -0.019 (0.068)
Respondent is answer sender 1.547** (0.306) 1.45 (0.29)
Minutes per day spent on all mailing
list activities

-0.00098 (0.0055) -0.0013 (0.00542)

*: p<=0.05    **: p<=.01 (one-sided) n=2430

N=47
τ 2

0 = 0.791 (0.408) τ 2
0 =0.116 (0.117)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of groups); τ 2
0 : level 2

variance of the intercept
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The results show that the observed effects presented in Table 6.10 cannot be
explained by a personality trait that motivates the sending of all kinds of emails,
including both questions and answers. The effects do not disappear when other
differences in the time constraints of researchers are more tightly controlled.

Table 6.10B: CONTACT & REPUTATION MODEL: Results of 2-level multiple
logistic regression analyses of public question sending
additional control variables: delay in response & interaction of variables with
delay

Variable Contact model
Reputation

model

Estimated value

(standard error)

Estimated value

(standard error)

Control Variables:

Individual level effects:

Delay in response -1.377* (0.702) -1.105* (0.591)
Delay × email experience 0.227 (0.142) 0.243* (0.130)
Delay × importance of contacts -0.065 (0.109) -----
Delay × pre-existing contacts -0.065 (0.225) 0.042 (0.203)
Delay × high importance of contacts ×
email experience

0.013 (0.065) -----

Delay × prominence ----- -0.107 (0.068)
Cross level interaction effects:

Delay × high Embeddedness ×
prominence

----- 0.056 (0.071)

Delay × Amount of Past IDG
communication

----- 0.00027 (0.00053)

*: p<=0.05    **: p<=.01 (one-sided)

n=2430  N=47
τ 2

0 = 1.16 (0.553) τ 2
0 =0.249 (0.184)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept; only new control variables shown; other
variables like in Table 6.10

The numbers show that for the contact model none of the interaction effects reaches
significance. The analysis of the reputation models results in one significant
interaction effect (Delay × email experience). The sign of this effect is positive, which
indicates that the effect of email experience, as estimated in Table 6.10, might be
slightly underestimated. As a consequence, the evidence for or against the hypothesis
concerning the effect of email experience is ambiguous. Nevertheless, the conclusion
drawn in the text that the sending of questions is not dependent on considerations
about reputation is valid.
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Table 6.11B: The Coleman model: results of a 2 level linear regression analysis

additional control variable: passive member × embeddedness

Variable
Estimated value

(standard error)

Control Variables:
Cross level interaction effect:

passive member × embeddedness 0.014 (0.011)
*: p<=.05      **: p<=.01      (one sided)

N=1224    n=47
τ 2

0 =0.556 (0.184) σ2=5.78 (0.241)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of groups); τ 2
0 : level 2

variance of the intercept, σ2: level 1 error variance; only new control variables shown; other variables
like in Table 6.11

The interaction effect is non-significant. The effect of embeddedness does not differ
between active and passive members. There is no indication that the slight over-
sampling of active members has biased the estimation.

Table 6.12A: REPUTATION MODEL: Results of 2-level multiple logistic
regression analyses of help provision including norm effects
additional control variables: respondent is question sender, minutes per day
spent on all mailing list activities, self-efficacy, group attachment, member stayed

Variable Model 1

Estimated value

(standard error)

Individual level effects:

Email experience 0.497* (0.219)
Prominence of sender 0.055 (0.078)
Contacts in IDG 0.040* (0.021)

Group level effects:

Embeddedness 0.193* (0.106)
Proportion of highly prominent members -11.41** (2.802)
Norm strength 0.434* (0.214)

Cross level interaction effects:

High embeddedness × email experience -0.227* (0.112)

Strong norm × email experience -0.178* (0.100)
Table continued on next page
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Table 6.12A continued
Control Variables:

Group level effects:

Group size -0.00060 (0.00055)
Number of list questions 0.00064 (0.0053)
Default reply to group 0.754* (0.374)

Individual level effects:

Knowledge -0.069 (0.083)
Member stayed 0.286 (0.245)
Years of research experience 0.039* (0.015)
Interruption in Access to list -0.377* (0.228)
Attachment to the group 0.041  (0.100)
Number of written papers 0.050 (0.032)
Male 0.698** (0.245)
Non-university researcher 0.175 (0.328)
Other university researcher 0.628* (0.367)
Professor -0.0053 (0.316)
Native speaker 0.452* (0.223)
Number of visited conferences -0.057 (0.059)
Self-efficacy 0.550** (0.098)
Respondent is question sender 1.628** (0.286)
Minutes per day spent on all mailing list activities 0.0055** (0.00204)

*: p<=0.05    **: p<=.01 (one-sided)  N=2750    n=47 τ 2
0 =0.0000 (0.0000)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept

The results show that the observed effects presented in Table 6.12 cannot be
explained by a personality trait that motivates the sending of all kinds of emails,
including both questions and answers, or as caused by the motivation to feel more
efficient. The effects do not disappear when other differences in the time constraints
of researchers are more tightly controlled.

Table 6.12B: REPUTATION MODEL: Results of 2-level multiple logistic
regression analyses of help provision including norm effects
additional control variables: delay in response & interaction of variables with
delay

Variable
Estimated value

(standard error)

Control Variables:
Individual level effects:

delay in response -1.16 (1.89)
Delay × email experience 0.128 (0.143)

Table continued on next page
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Table 6.12B continued
Delay × prominence -0.087* (0.045)
Delay × contacts in IDG 0.032** (0.012)
Cross level interaction effects:

Delay × norm strength -0.172 (0.117)
Delay × proportion of highly prominent
members

-3.009 (1.886)

Delay × embeddedness 0.091 (0.064)
Delay × high embeddedness × email
experience

-0.002 (0.064)

Delay ×high norm strength  × email experience 0.047 (0.057)
*: p<=.05      **: p<=.01      (one sided)

N=2750    n=47
τ 2

0 =0.000 (0.000)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept; only new control variables shown; other
variables like in Table 6.12

Table 6.12B shows that two of the interaction effects are significant. The interaction
effect between the delay in response and number of contacts in the IDG is positive
and significant. The effect of the number of IDG contacts may thus be
underestimated. Since the effect reaches significance in the sample, this finding
strengthens the confirmation of the hypothesis. The second significant interaction
effect is between the delay in response and prominence. The effect is negative and
significant, meaning that the effect may be overestimated in the data. However, since
the corresponding hypothesis is rejected, the finding confirms this decision. As a
consequence, there is no indication that the conclusions drawn in the text are invalid.

Table 6.13A: ADDED BENEFITS: Embeddedness and qualitative aspects of the
discussion: Results of 2-level multiple logistic and linear regression analyses
additional control variables: group attachment, minutes per day spent on all
mailing list activities

Variable

Professionally

interesting

messages

quality of

messages

irrelevant

messages

General

number of

messages

Estimated value
(standard error)

Estimated value
(standard error)

Estimated value
(standard error)

Estimated value
(standard error)

Group level effect:

Embeddedness 0.0369*

(0.0189)

0.059**

(0.020)

-0.074*

(0.039)
-0.024 (0.042)

Table continued on next page
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Table 6.13A continued

Control Variables:
Group level effects:
Default reply to
group -0.197 (0.122) -0.065 (0.126) 0.104 (0.248) 0.0163 (0.268)

Proportion of
highly prominent
members

0.128 (0.613) -0.095 (0.693) -0.374 (1.391) -2.150 (1.567)

Past degree of
communication 0.0042 (0.0071) 0.00055 (0.00071) -0.0012 (0.0017) 0.0049** (0.0014)

Group size 0.0024* (0.0014) 0.000060
(0.00015) 0.00013 (0.00031) 0.00067**

(0.00030)
individual level effects:
Knowledge 0.048* (0.022) -0.121** (0.018) 0.115* (0.050) 0.047 (0.040)
email experience 0.011 (0.056) -0.030 (0.044) -0.432** (0.124) -0.098 (0.099)
Prominence -0.017 (0.021) -0.022 (0.017) 0.102* (0.047) 0.073* (0.038)
Years of research
experience -0.0098* (0.0045) -0.0056 (0.0036) -0.014 (0.011) 0.0014 (0.0085)

Number of
individually sent
messages

0.0010 (0.016) -0.0019 (0.0012) -0.112 (0.096) -0.082* (0.045)

Interruption in
Access to list -0.123* (0.058) -0.128** (0.047) 0.412** (0.129) 0.185* (0.105)

Attachment to the
group 0.323** (0.026) 0.30** (0.02) -0.266** (0.059) -0.103* (0.047)

Minutes per day
spent on all mailing
lists activities

0.003** (0.001) 0.0010 (0.00079) 0.0035 (0.0022) -0.0039 (0.0025)

Male -0.092 (0.066) -0.109* (0.053) 0.292* (0.152) -0.208* (0.116)
Non-university
researcher -0.034 (0.10) -0.053(0.080) 0.164 (0.224) -0.0032 (0.182)

Other university
researcher 0.127 (0.104) 0.12 (0.08) -0.289 (0.249) 0.173(0.183)

Professor -0.049 (0.093) -0.067 (0.073) -0.166 (0.218) 0.364* (0.168)
Native speaker 0.053 (0.061) 0.271** (0.049) 0.196 (0.140) -0.431** (0.110)
Number of written
papers -0.0024 (0.011) 0.0016 (0.0085) 0.015 (0.022) 0.033* (0.018)

Number of visited
conferences 0.025* (0.014) -0.026* (0.011) 0.051* (0.027) -0.0076 (0.026)

Self efficacy 0.142** (0.028) 0.06** (0.02) 0.069 (0.066) 0.029 (0.050)
*: p<=0.05

**: p<=.01

(one-sided)

N=2588    n=47

τ 2
0 =0.081 (0.023)

σ2=1.98 (0.056)

τ 2
0 =0.11 (0.031)

σ2=1.24 (0.034)
τ 2

0 =0.312 (0.114) τ 2
0 =0.420 (0.136)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept; σ2: level 1 error variance

The results do not change when additional control variables are introduced.
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Table 6.13B: ADDED BENEFITS: Embeddedness and qualitative aspects of the
discussion: Results of 2-level multiple logistic and linear regression analyses
additional control variables: passive member × embeddedness

Variable
Professionally

interesting

messages

quality of

messages

irrelevant

messages

General

number of

messages

Estimated

value

(standard

error)

Estimated

value

(standard

error)

Estimated

value

(standard

error)

Estimated

value

(standard

error)

Control Variables:
Cross level interaction effect:

passive member ×
embeddedness

-0.00055
(0.0039)

-0.0036
(0.0031)

0.0139
(0.0118)

0.0065
(0.0072)

*: p<=.05      **:

p<=.01      (one sided)

N=2750    n=47

τ 2
0 =0.095(0.031)

σ2=2.11 (0.059)

τ 2
0 =0.130

(0.036)

σ2=1.35

(0.038)

τ 2
0 =0.30

(0.112)

τ 2
0 =0.403

(0.13)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept, σ2: level 1 error variance; only new
control variables shown; other variables like in Table 6.13

None of the interaction effects is significant. There is no indication that the
estimations are biased by the slight over-sampling of active members.
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