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ABSTRACT

Groupware software is till not widely used in spite of
continued hardware advances in processing power and
network speeds. This indicates that developers may not
be matching the software they design with the needs of the
target user groups. For this reason, a further
understanding of groupware evaluation should be sought
to help provide a means for identifying the key issues
developers must address for successful implementations.

This paper presents the findings of a survey of groupware
evaluations in CSCW Proceedings ‘90, ‘92, ‘94, ‘96, and
‘98. Articles were selected if they included evaluations of
groupware applications or included thorough discussions
of groupware applications. In order for an application to
be classified as groupware, it had to allow multiple users
to work collaboratively toward a common goal [23].

A total of 45 articles were included in the study. In order
to collect a broad range of information, a set of categories
and criteria were developed to serve as a collection
framework for the data in the articles. Data in the
evaluations found in the articles was then gathered and
analyzed.

Of the 32 articles that included evaluations, only 41%
evaluated complete implementations of groupware
applications in real world settings, and even fewer of these
evaluated the social, organizational, or cultural impact the
software had on the work settings. Additionally, a high
proportion of articles introduced new groupware
applications but failed to discuss evaluation or included
incomplete information.  This paper discusses these
findings and makes recommendations for improvementsin
current research methods and proposes new directions for
research on groupware eval uation.
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INTRODUCTION

Developers of collaborative applications must deal with
increased levels of complexity during software design. In
order to succeed, the developer must address the difficult
issues of group dynamics and the idiosyncracies of social
and political organization in the workplace.

Whether the developer opts for iterative design or a more
traditional software engineering sequence, the issue of
evaluation still must be contended with. However, thereis
no clear consensus on how to carry out an evaluation of
groupware software. A range of techniques have been
employed by researchers and developers including
scientific, engineering, and socia science methodologies.

This lack of insight into groupware evaluations provided
the impetus for this study. A survey of CSCW
proceedings was undertaken in an attempt to enlighten the
questions of what, when, where, and how to evaluate.

Grudin [14] has discussed evaluation of groupware at
length and has pointed out many of the difficulties
inherent in this process. He emphasizes context as a
complicating factor of cooperative work and states that
differences in personalities and politics in an organization
can lead to the rejection of a good piece of software or the
acceptance of a bad piece of software. Likewise,
Orlikowski [39] conducted a study on groupware
implementation and found that the culture and
organizational structure in a workplace affects the way the
software is utilized by the users. Thus, the group of end
users in the context of their workplace must be
considered, and laboratory experiments may not
necessarily be a good indicator of how a piece of software
will be accepted.

Grudin [14] also points out that group interactions which
come about with the introduction of groupware unfold
over days and weeks, indicating that groupware evaluation
takes longer than does the evaluation of a single user
application. This brings into question the value of one-
shot summative evaluations in evauating groupware
applications.

Developing a system for classifying groupware

In order to carry out this survey, a preliminary
classification scheme was devised to organize groupware
evaluation data. This proved to be a more difficult task
than initially expected. The complexities of groupware
and user groups have led to evaluations that cross
disciplinary boundaries and that employ methodologies
which are not relevant in other areas of software design.
Therefore, as the initid analysis of the articles
commenced, the preliminary classification scheme was



found to be inadequate at reasonably representing the
range of evaluation types, techniques, and findings.

After articles were selected for this study, they were
analyzed a total of three times. Much of the work
accomplished during the first two analyses involved
revising the categories and classifications in order to
guarantee that they were truly representational of the
information found in the articles. The purpose of the final
analysis was to verify the data that had been collected
from each article and to ensure that the data had been
properly classified.

Since this survey was intended to be exploratory in nature,
the categories that were used in data collection were
intentionally  broad. Each category contained
classifications that allowed specification of certain
characteristics about the software or the evaluation. If the
information was present in the article, it was collected for
each of the following categories:

Classification of the evaluation

Characteristics of the software

Characteristics of the evaluation

Conclusions drawn from the evaluation

Techniques for data collection

Placement of evaluation in the software lifecycle
Classification of the evaluation

This study includes articles from CSCW Proceedings ' 90,
'92, 94, '96', and ‘98 with substantial discussion of new
groupware applications and/or evaluation of groupware
applications. Articles without evaluations were included
to help determine the prevalence of formal evaluation in
groupware research.

For the purposes of this study, evaluation implies that the
researchers attempted to gather information about the
software by measuring its use by a group of people,
whether they were end users or paid participants in a lab
study. The only stipulation on the user group was that
they not be directly involved in carrying out the research.
Therefore, studies that discussed evaluation based on the
experiences of the authors or of members of their research
group were not classified as formal evaluations.

McGrath’'s [29] classification scheme for research
strategies was used as a starting point for developing
classifications for formal evaluations. However, many of
the strategies are inappropriate for groupware evauations
and do not appear in the CSCW proceedings. For this
reason, only three of the strategies were adopted:
laboratory experiment, field experiment, and field study.
As the literature containing groupware evaluations was
explored, it became obvious that these were not sufficient
for describing all types of evauationsin this domain.

The magjor differentiating characteristics of the three
evaluation categories selected from McGrath were

evaluation setting and formality of manipulation technique
(see figure 1). Thus, the lab experiment takes place in a
controlled setting and with rigorous manipulation of the
evaluation process. The field experiment and field study
take place in anaturalistic setting, but the field experiment
has rigorous manipulation and the field study has minimal
to no manipulation. This left one combination of locale
and formality of manipulation unexplored. This
combination, controlled setting with minimal to no
manipulation, was added to this classification scheme and
was called exploratory since it implies that the researcher
is gathering general information from the study and is not
proceeding with a fixed methodology for controlling the
experiment.

Figure 1. Evaluation classifications

Manipulation

Rigorous Minimal / None
Naturdistic | Field Field Study,
Setting Experiment Case Study
Controlled | Laboratory Exploratory
Experiment

Two final classifications were added to accommodate the
preliminary findings. First, most field studies entailed
involvement by the authors in the development and
implementation of the software. However, a portion of
these involved an “after the fact” evaluation in which the
authors were not involved in development and
implementation but instead evaluated a piece of
groupware software that had been implemented in a work
setting by others. These studies tended to involve a
different set of data collection methodologies, and
therefore were classified separately from field studies as
case studies.

Finaly, articles that did not contain forma evaluations
were separated into two classifications. Some of these
articles drew a set of conclusions based on the usability of
the software.  These articles were categorized as
introspective studies, since presumably they drew on the
experiences of the authors. The articles without formal
evauations that did not draw conclusions about the
software were placed in the no evaluation category.

Characteristics of the software

A basic classification scheme was adopted for the
groupware software itself.  First, the collaboration’s
distribution in time had to be considered, so the software
was classified as synchronous or asynchronous. Next, the
software was classified based on whether it was aresearch
system or area world software implementation. Finally,
information was collected on whether the authors
developed the software, someone else implemented the
software, or the software was an off the shelf product. Of



these three dimensions, implementation is the only one
that is mutually exclusive.

Time distribution:
0 Synchronous
o0 Asynchronous

Implementation:
0 Academic/Research
0 Real world setting

Development:

Built by the authors
Off the shelf
Implemented by others

Characteristics of the evaluation

Twidale, Randal, and Bentley [49] identified four
dimensions for classifying evaluations. These are:

Summative vs. Formative

Quantitative vs. Qualitative

Controlled experiment vs. Ethnographic observation
Formal and rigorous vs. Informal and opportunistic

This classification was initially adopted as is, and an
attempt was made to classify evaluations along these lines,
but this proved problematic. The controlled experiment
vs. ethnographic observations criterion was found to be
too restrictive and inappropriate for many studies. In
order to make this relevant to al groupware evaluations,
this scale was revised to specify experimental setting, with
the new criterion being: controlled setting vs. naturalistic
setting. This specifies whether the researcher isin control
of the experimental setting or whether the evauation is
conducted in area world setting.

The formal and rigorous vs. informa and opportunistic
classification proved to be too vague and was revised as
well. McGrath [29] differentiates between techniques for
manipulating the experimental procedure and techniques
for measuring the experimental results. This distinction
was combined with the classification scheme, generating
the following classifications:

Manipulation:

Formal / rigorous
Minimal manipulation
No manipulation

M easurement:
Formal / rigorous
Informal

This revised scheme was found to be more precise but still
general enough that it could be applied to all articles
where adequate details were provided.

Finally, the distribution of users during the evaluation was
classified. Evaluations were classified as real distributed
when the users were isolated from each other and unable
to communicate except through the groupware

application. They were classified as simulated distributed
when the researchers attempted to isolate the users but did
not do this in an absolute fashion. For example, if a
partition was placed between the users, they would still be
aware of the others presence--isolation would not be
complete. Finally, evaluations were classified as co-
present if the users were present in the same room without
any type of isolation.

Conclusions drawn from the evaluation

Initially, one of the goals for this survey was to attempt to
discover what the authors were trying to measure in the
groupware evaluations. However, it quickly became
apparent that this was an unredlistic goal. Many of the
studies reported data collection in vague terms and made
no mention of, for example, the content of a questionnaire
or the purpose of an interview. Therefore, a revised
methodology was adopted. Instead, the conclusions
drawn from the evaluations were analyzed in an effort to
indirectly discover the general classifications of
information they were trying to obtain.

The initial set of classifications were motivated by the
three categories of benefits realized through using CSCW
software cited by Baeza-Yates and Pino [2]. These
classifications were then added to and modified to include
concepts from a multi-stage evaluation process discussed
by Beuscart-Zephir, Molenda, Grave, and Dufresne [4].
Finally, they were modified again during an analysis of
the articles included in this survey to guarantee that they
were representational of the conclusions drawn from the
evaluations.

Organizational impact / impact on work practices
End product produced through using the software
Efficiency of performing a specific task while using
the software
User satisfaction with the software
Level of support provided by the software for a
specific task
Specific features of the groupware interface
Patterns of system use
User interaction while using the software

Techniques for data collection

A classification scheme was developed to record
techniques used for data collection during groupware
evaluations. The articles included in this survey were
analyzed to identify the techniques that had been used,
and these were compiled into a fina set of classifications,
most of which are self-explanatory:

User Observation

Interview

Discussion

Questionnaire



Qualitative work measures
Quantitative work measures

Collection of archival material (company newsletters,
bulletins, email, etc.)

Quantitative work measures were time based and
frequently focused on measuring users efficiency at
performing a given task. Thus, an effort was made to
record quantitative, objective data about the users’ work.

Qualitative work measures attempted to assess some
qualitative aspect of the users work. These usualy
involved a judge who critiqued the users task
performance or the end product that the users produced.

Placement of the evaluation in the software lifecycle

Grudin [14] stresses the importance of evaluation over a
period of time following groupware implementation. He
also argues that evaluations of partia prototypes in
laboratory settings are not able to address complex social
and organizational issues. These arguments motivated the
collection of data on the placement of the evaluation in the
software’ s lifecycle.

Periodic evaluations throughout development process

Continuous evaluation throughout development
process

Evaluation of a prototype

Evaluation of afinished piece of software

Periodic evaluations after software implementation

Continuous eval uation after software implementation
METHOD

A survey was undertaken of CSCW literature in an effort
to identify trends in groupware evauation. CSCW
proceedings from the years ‘90, ‘92, ‘94, ‘96, and ‘98
were reviewed and relevant articles were identified.
Articles were included in this survey if they met one or
more of the following criteria:

The article introduced a new groupware application.

The article introduced a groupware toolkit and
included substantial discussion of a groupware
application created with the toolkit.

The article contained an evaluation of an existing
groupware application that had been implemented in
awork setting.

The article contained a general evauation of a
publicly available groupware application.

Thefirst two criteriaalow inclusion of articles that do not
include groupware evaluations. The study was designed
to alow this in order to discover the prevalence of
evaluation in articles that include substantial discussions
of new groupware applications.

In order for an article to be included in this survey, the
application had to meet the groupware definition

established by Johnson-Lenz and Johnson-Lenz [23].
This definition indicates that the software supports
multiple users in working collaboratively toward a
common goal .

The proceedings were analyzed to identify articles
containing applications which met the groupware
definition and which met one of more of the criteria for
inclusion above. |Initially 55 articles were selected, but
this was eventually narrowed to 45 as the selection
guidelines were enforced more rigorously.

There were difficulties in deciding which articles met the
criteria for acceptance in this study. Many articles clearly
qualified, while others only marginaly qualified. Some
articles were excluded since they did not clearly meet the
above definition of groupware. There is room for debate
about which articles should have been included or
excluded. It is felt that the sample size of articles was
large enough to offset any biases that may have been
introduced during the selection of borderline articles.

Data collection commenced, and the articles were
analyzed to gather and sort relevant information into the
initial set of categories and classifications. However, as
this process progressed, it became obvious that there was
additional relevant information available in the articles.
This led to revision of the categories and classifications to
better reflect the content. In all, they were revised
approximately ten times before it was felt that they could
adequately represent the evaluation data found in the
articles. Thisled to three complete analyses of the articles
to guarantee that the information included in each article
was represented properly.

RESULTS

Many of the classifications used in the survey are not
mutually exclusive. For example, a piece of software may
have both synchronous and asynchronous components.
Additionaly, an article may contain formative evaluation
information followed by a summative evaluation of the
final implementation. Or, an evauation may focus on
collecting both qualitative and quantitative data. For this
reason, many of the numbers presented in the categories
below represent totals higher than the number of articles
in the study.

Three evaluations contained enough information to alow
classification in the majority of categories but not in all
categories [21, 31, 50]. Information regarding these
articles is included in the results below except where
noted otherwise.

Characterizing the software

When limiting discussion to the 32 articles where
evaluations actually took place, it was found that the
majority of these covered synchronous applications. In
al, 27 applications allowed synchronous collaboration,
and 11 allowed asynchronous collaboration (see table 1).



Most of the systems were academic or research
implementation, and a smaller number of implementations
were installed with permanence into a real world setting.
In the articles including evaluations, 19 of the systems
were academic/research and 13 were real world
implementations. The percentage of academic/research
systems increases when all articles included in the survey
(including those without evaluations) are considered. The
ratio of academic/research systems to rea world
implementations becomes 30:15.

Table1: Characterizing the software

evaluation made it impossible to determine how the
articles should be classified.

There are a total of 16 articles when combining the
“introspection”, “not enough information to classify”, and
“no evaluation” categories. All of these articles present
no or incomplete information on evaluations. This forms
a substantial portion of the articles included in this study
(35%).

Finally, a single article [42] defied classification with the
current scheme. This is not due to a lack of information
provided by the authors but is due to the unique

| # | % | References circumstances under which the evaluation was carried out.
Distribution in time Table2: Studiesby evaluation type
Synchronous 26 | 70 |[3, 5, 7, 8, 10, 11, 15, Evaluation # % References
17, 18, 19, 21, 22, 25, Type
28, 30, 31, 35, 37, 38, Laboratory 13 28 | [11, 15,17, 18, 21, 25,
42, 43, 44, 47, 48, 49, Experiment 28, 33, 35, 37, 43,
50] 48,49]
Asynchronous 11 30 | [1,7,10, 33, 38, 39, 41, Field Study 8 17 | [1, 3, 19, 30, 38, 41, 45,
42, 44, 45, 51] 47]
| mplementation type Case Study 4 9 |[5,7,3951]
Academic / 19 59 | [8, 11, 15, 17, 18, 21,
Research 22, 25, 28, 31, 33, 35, Exploratory | 3 7| [8,44,49]
37, 42, 43, 44, 48, 49, :
50] Field 1 2 | [10]
Experiment
Real world 13 | 41 [[L 3,5 7, 10, 19, 30, ST 1
38, 39, 41, 45, 47, 51]. X
this scheme
# indi(_:ates total_stL_Jdies fitting a classificar[ion_(not_ nec%sgrily Not enough 3 7 [22, 31, 50]
exclusive), % indicates percentage of studies in a given information
classification. The percentages are calculated separately for -
each of the two categories and the total studies in each category Introspection 4 9 | [16, 24, 34, 36]
isused in the calcul ation.
Evaluation type No 9 20 [6, 9, 13, 20, 26, 27, 32,
Evaluation 40, 46]

Evaluation type, as discussed earlier, is generdly a
combination of setting and formality of manipulation
techniques. Therefore, the field techniques here do not
necessarily indicate a “real world” implementation as
discussed in the previous section--they indicate an
evaluation in a naturalistic setting, which can potentially
be carried out with an academic/research piece of software
which is not intended to be permanently installed in the
setting.

When field based studies (field study, field experiment,
and case study) are compared to lab experiments based in
controlled settings, theratio is even (13:13, see table 2).

From the original 45 articles, atotal of 13 articles did not
contain formal evaluations. Of these, 9 were placed in the
no evaluation category, and 4 were categorized as
introspective studies since the authors drew conclusions
about the software without detailing formal evaluations.
Finaly, 3 articles did include evaluations, but the
sketchiness of the information presented regarding the

#indicates total studiesin aclassification, % indicates
percentage of studiesin aclassification. 45 separate articles are
included, but one article[49] isincluded twice. Thus,
percentages are calculated out of atotal of 46 studies.

Characterizing the evaluation

Formative evaluations were more prevalent than
summative evaluations (see table 4). The high number of
prototype systems accounts for thisin part, as many of the
authors were conducting the research to further enlighten
system development. In al, 15 evauations were of
prototype systems and 11 were of completed software
packages (see table 3).

Only a small number of articles discussed evaluations that
were distributed throughout the software lifecycle. There
were 2 articles that discussed continuous evaluations
throughout the development process, and 3 articles




discussed continuous evaluations after the software had
already been implemented. Similar to this, only 3 articles
detailed periodic evaluations that were conducted
throughout the development process.

Table 3: Placement of evaluation in lifecycle

# % References

Periodic throughout 3 9 | [19,31,42]
development

Continuous throughout 2 6 | [41,45]
development

Evaluation of a 15 | 47 | [3, §, 10, 15, 17,

prototype 21, 22, 25, 33,
35, 43, 44, 47,
48, 49]

Evaluation of finished 11 | 34 | [1,5,11,18,28,30,
software package 31,37,38, 50,51]

Periodic after 0 0 |1
implementation
Continuous after 3 9 | [7,39,45]

implementation

# indicates total studies in a classification, % indicates
percentage of studies in a classification. 32 articles containing
evaluations are included, but two articles [31, 45] are classified
twice. Thus, classifications are not mutually exclusive and the
total of the percentagesis greater than 100.

Most of the evaluations were focused on qualitative
aspects of the software, with quantitative studies
congtituting only a small portion of the articles (23
qualitative, 2 quantitative, 7 both).

The level of manipulation used in the evauations was
distributed evenly between formal manipulation and no
manipulation. In al, 14 studies employed formal
techniques, 2 studies employed minimal manipulation, and
14 studies employed no manipulation. Three studies were
not classified due to lack of adequate information [22, 31,
50].

Of the metrics used to collect data in the studies, formal
and rigorous measures were the most common (18 formal
/ rigorous, 12 informal). Two articles did not provide
adequate information for classification [22, 50].

Similarly, evauation locality reflects an uneven
distribution with the mgjority of the evaluations classified
as real distributed (19, with 9 co-present and 5 simulated
distributed).

Table4: Characterizing the evaluations

Summative 12 38 |[[1,5,7, 11, 18, 21, 30, 37,
38, 39, 50, 51]

Both 2 6 | [31,45]

Quantitative vs. Qualitative

Quantitative 2 6 | [18,21]

Qualitative 23 72 [ [3,5 7,8, 10, 11, 15, 17,
19, 22, 30, 31, 35, 37, 38,
39, 41, 42, 43, 44, 45, 49,
50]

Both 7 22 [ [1,25, 28, 33,47, 48, 51]

Manipulation

Formal / 14 47 | [10, 11, 15, 17, 18, 21, 25,

Rigorous 28, 33, 35, 37, 43, 48, 49]

Minimal 2 7 | [1,44]

None 14 47 | [3,5, 7, 8, 19, 30, 38, 39,
41, 42, 45, 47, 49, 51]

M easures

Formal / 18 60 |[1, 7, 10, 11, 15, 17, 18,

Rigorous 19, 21, 25, 28, 33, 35, 37,
41, 47, 48, 51]

Informal 12 40 | [3,5, 8, 30, 31, 38, 39, 42,
43, 44, 45, 49]

Distribution in space

Real 19 58 |[[1, 3,7, 8,11, 17, 19, 21,

Distributed 25, 33, 38, 39, 41, 42, 44,
45, 47, 50, 51]

Simulated 5 15 | [15, 22, 35, 43, 48]

Distributed

Co-present 9 27 | [5,10,18,21,28,30,31,37,
49]

| # | % | References

Formative vs. Summative

Formative | 18 | 56 |[3, 8 10, 15, 17, 19, 22,
25, 28, 33, 35, 41, 42, 43,
44, 47, 48, 49]

# indicates total studies fitting a classification (not necessarily
exclusive), % indicates percentage of studies in a given
classification. The percentages are calculated separately for
each of the five categories, and the tota number of studies
represented in each category is used in the calcul ation.

Conclusions drawn from the evaluations

Only a smal number of studies examined the
organizational impact and impact on work practices in a
user group when a piece of groupware was introduced.
This category obviously pertains to “real world” software
implementations. However, with a total of 13 articles
with real world implementations, only 8 of these evaluated
the impact the software had on the user group itself and on
itswork patterns (see table 5).

Carrying out an evaluation of this type can be quite time
consuming since new work patterns evolve over time. For
that reason, the amount of time each researcher was in
contact with the user group (regardless of whether this




was continuous or intermittent) and gathering this type of
evaluation data was recorded. Although 2 of the 8 studies
did not specify time [5, 30], the other 6 did. The
following 6 times are given in months: 4.5, 5, 12, 24, 36,
36.

Table5: Conclusionsdrawn from evaluations

Observation 24 | 83| [1, 3,7, 8,10, 11, 15,
17, 19, 21, 25, 28, 30,
35, 37, 39, 41, 42, 43,
44, 45, 47, 48, 49]

Observation with 10 | 34 | [10, 11, 15, 17, 19, 21,

Videotape 25, 28, 35, 47]
Interview 12 | 41| [1,5,7, 11, 15, 17, 19,
35, 38, 39, 41, 51]
Questionnaire 9 31 | [1, 10, 15, 19, 25, 33,
37, 47, 48]
Quantitative work 9 31 | [1, 18, 21, 25, 28, 33,
measures 37,48, 51]

Quialitative work 5 17 | [18, 25, 33, 37, 48]
measures

Collected Archival 4 14 | [5,7, 39, 47]
Materials

Discussion 3 10 | [8, 30, 45]

Conclusion # % | References

Patterns of system 16 | 50| [1, 11, 15, 19, 25, 28,

use 31, 37, 41, 42, 43, 45,
47, 48, 50, 51]

Support for 15 | 47| [1, 3, 8, 11, 15, 17,

specified task 19, 28, 31, 33, 41, 43,
44, 45, 49]

User interaction 14 | 44| [8, 11, 17, 19, 21, 25,

through the system 28, 35, 37, 38, 43, 47,
48, 51]

Specific interface 12 | 38 | [11, 15, 17, 22, 25,

features 28, 31, 33, 43, 48, 49,
50]

User Satisfaction 12 | 38 | [1,5,7,8, 10, 15, 19,
22, 35, 37, 45, 47]

Organizationa / 8 25 | [5, 7, 30, 38, 39, 41,

Work impact 45, 47

End product from 5 16 | [25, 37, 42, 49, 51]

software use

Efficiency of task 4 13 | [18, 25, 33, 48]

performance

# indicates total studies in a classification, % indicates
percentage of studies in a classification. The 32 articles with
evaluations are included. These classifications are not mutually
exclusive. Therefore, percentages total more than 100.

There was generally an even distribution for many of the
categories in this section. Conclusions drawn from the
evaluations most frequently dealt with: patterns of system
use (16 articles), the ability of the system to support a
specific task (15 articles), user interaction through the
system (14 articles), user satisfaction (12 articles), and
specific interface features (12 articles). Less frequently
evaluations drew conclusions about the end product
produced using the software (5 articles) and the efficiency
of task performance using the software (4 articles).

Evaluation Techniques

Observation was by far the most frequently used
evaluation technique with 24 studies utilizing this
technique, and this was coupled with videotaping of the
users in 10 of these cases (see table 6). Interviews were
the next most frequently utilized technique, with 12
occurrences noted. This was followed by questionnaire
(9 articles) and quantitative work measures (9).

Table6: Summary of evaluation techniques

|Technique | # | % | References

# indicates tota studies in a classification, % indicates
percentage of studies that use a given technique. Of the 32
articles with evauations, 29 are included ([22, 31, 50] are
excluded due to insufficient information). These classifications
are not mutually exclusive. Observation with Videotape is a
sub-classification of Observation, so any article classified in the
former isaso classified in the latter.

Experimental methodologies

It was found that experimental studies, including
laboratory experiments and field experiments, have a
distinctly different distribution of evaluation techniques
than do field based studies (see table 7). This reflected a
shift toward formalism in manipulation and measurement
techniques. Observation was again the most frequently
used technique, occurring in 12 articles, but this time it
was coupled with the use of videotaping much more
commonly with this occurring in 8 articles.

After observation, the quantitative work measure was the
next most frequently used technique, and this was utilized
in 7 studies. These were time based measurements, and
many of these measured the time required for completion
of agiven task.

In contrast to the overall totals, the questionnaire was used
more frequently than the interview in these studies.
Questionnaires were used in 6 experimental studies and
were administered prior to the experiment in 4 studies
and post-experiment in al 6 studies. After the
guestionnaire, qualitative work measures were the next
most common, and these had 5 occurrences. In these
studies, the researcher or some other expert graded the
quality of the work produced by the users. The interview
was utilized less frequently here and was only the fifth
most utilized technique with 4 occurrences.

Table7: Techniquesused in Field and Lab Experiments




Technique # % | References

Collected 4 | 33| [57,39,47]
Archival Material

Questionnaire 3 | 25| [1,19,47]
Discussion 2 | 17 | [30, 45]
Quantitative 2 | 17 | [1,5]1]

work measures

Qualitative work | 0 | O | ]
measures

Observation 12 | 86 | [10, 11, 15, 17, 21, 25,
28, 35, 37, 43, 48, 49]

-Videotape 8 57 | [10, 11, 15, 17, 21, 25,
28, 35]

-Audio tape 2 14 | [37, 48]

-Software logged 1 7 | [28]

Quantitative 7 50 | [18, 21, 25, 28, 33, 37,

work measures 48]

Questionnaire 6 43 | [10, 15, 25, 33, 37, 48]

-Questionnaire, 4 29 | [10, 25, 37, 48]

pre-experiment

-Questionnaire, 6 43 | [10, 15, 25, 33, 37, 48]

post-experiment

Quditativework | 5 | 36 | [18, 25, 33, 37, 48]
measures

Interview 4 29 | [11, 15, 17, 35]
Discussion 0 0[]
Collected 0 0 |1l

Archival Materid

# indicates tota studies in a classification, % indicates
percentage (out of 14 studies) of studies using a technique.
Classifications are not mutualy exclusive. Videotape, Audio
tape, Software logged are sub-classifications of Observation so
that any article classified in one of these three is also classified
in Observation. Similarly, articles classified in Questionnaire
pre and post experiment are also classified in Questionnaire.

Field methodologies

Like experimental studies, field based studies, which
include field studies and case studies, used a distinct set of
evaluative techniques (see table 8). These reflected a
more informal and opportunistic style of data collection.
Again, observation was the most common technique, with
9 occurrences, but the use of video decreased dramatically
to only 2 articles. Interviews occurred nearly as oftenin 8
articles.  Finally, the third most frequent evauative
technique was the collection and analysis of supporting
archival materials such as the users' email or a company’s
newsl etters.

Table8: Techniquesused in Caseand Field Studies

Technique # | % | References

Observation 9 | 75| [1, 3 7, 19,30,
39,41,45,47]

-Videotape 2 | 17 | [19, 47]

-Audio tape O 0|1

-Softwarelogged | 2 | 17 | [1, 47]

Interview 8 | 67 |[1, 5, 7, 19, 38, 39, 41,
51]

# indicates tota studies in a classification, % indicates
percentage of studies using atechnique. 12 separate articles are
included. These classifications are not mutualy exclusive.
Videotape, Audio tape, Software logged are sub-classifications
of Observation so that any article classified in one of these three
isaso classified in Observation.

DISCUSSION
The role of context in groupware evaluation

Twidae, Randal, and Bentley [49] stress the importance
of context in groupware evaluation. However, they point
out the usefulness of less authentic evaluation techniques
early in development as part of an ongoing formative
evaluation. This allows for the eimination of larger,
glaring problems early in the development process so that
more subtle issues can be dealt with when the software is
evaluated with the target user group.

The developer, then, could begin with multiple controlled
evaluations to shape the initial prototypes. Many of the
problems that would surface early on are obtrusive enough
that they would pose difficulties for any user group. As
these are overcome, the developer can then move into the
naturalistic setting with a piece of software that is refined
enough that the target users can begin offering feedback
on issues that are unique to them.

From the articles that include enough information to allow
classification along these lines, 29 combinations were
recorded to alow comparison between placement of
evaluation in the software lifecycle and type of evaluation
conducted.  Of these, 17 were ongoing formative
evaluations or evaluations of prototypes [3, 8, 10, 15, 17,
19, 21, 25, 33, 35, 41, 43, 44, 45, 47, 48, 49] and 12 were
evaluations of finished products [1, 5, 7, 11, 18, 28, 30,
37, 38, 39, 45, 51]. The formative evauations were
overwhelmingly carried out separately from any kind of
work or organizational context. In all, 65% of these were
in controlled settings (lab experiment, exploratory) [8, 15,
17, 21, 25, 33, 35, 43, 44, 48, 49], and the remaining 35%
were field based (field study, field experiment) [3, 10, 19,
41, 45, 47].  Similarly, evaluations of completed
groupware applications were largely carried out in
naturalistic settings. In al, 67% of these were carried out
using field based evaluations (field study and case study)
[1,5, 7, 30, 38, 39, 45, 51], and the remaining 33% used
controlled settings (lab experiments) [11, 18, 28, 37].




These findings are in agreement with Twidale, Randall,
and Bentley’s hypothesis. This suggests that there may be
real value in evaluations conducted out of context early in
the development phase. But, as development progresses
and the applications become more refined, it becomes
increasingly important to move evauations into the target
work setting.

Patterns of evaluation techniques

Distinct patterns of evaluation techniques were used for
each of the magjor evaluation types. These combinations
of techniques are not mutually exclusive as presented here
(see table 9). Instead, the percentages represent the
number of articles in the given category that include the
given combination. These are summarized below, and can
potentially serve as guides for developers contemplating
groupware evauation:

Table 9: Patternsof evaluation techniques

However, from the studies included in this survey, 41% of
the articles that included evaluations were of actual real
world software implementations, but only 25% considered
the software’ s organizational and work impact.

Since 1994, the number of longitudinal, workplace
centered evaluations reported in CSCW proceedings has
been decreasing (see table 10). CSCW Proceedings ‘94
had the highest incidence of field based studies with 5
field studies [1, 3, 19, 45, 47] and 1 case study [7], and 3
of these examined organizational / work impacts [7, 45,
47]. Sincethen, the ‘96 proceedings showed a decrease to
1 field study [38] and 2 case studies [5, 51], with only 2 of
these examining organizational / work impacts [5, 38].
Finally, the number of naturalistic studies decreased in
1998 to 2 field studies [30, 41], but both of these
examined organizational / work impacts.

Table 10: Evaluationsby year of Proceedings

Evaluation 1990 | 1992 | 1994 | 1996 | 1998
Type Techniques % | Citations # 4 13 12 9 7
Lab Qualitative, 38 | 18, 25, % 9 29 27 20 16
Experiment | Quantitative jg 37, Lab Experiment 5 3
Field Stud 5
Observation, 38 | 21, 25, Db
Quantitative 28, 37, Case Study 1 1
48 Exploratory 2 1
Observation, Interview 31 | 11, 15, Field experiment 1
17,35 -
Cannot classify 1
Questionnaire, 31 | 25, 33, nint >
Qualitative, 37, 48 Not enough info
Quantitative Introspection 3
Field Study | Observation, Interview 38 | 1,19,41 No evauation 1 4 2 2
Observation, 38 | 1,19, 47 # indicates total studiesin aclassification, % indicates
Questionnaire percentage of studiesin aclassification. 45 separate articles are
included.
Case Study | Interview, Collection of | 100 | 5, 7, 39, i i i
: ; In order to gain an understanding of how these evaluations
Archival materials 51 .
i can be better carried out, further research needs to be done
Exploratory | Observation 100 | 8, 44, 49 on longitudinal field based evaluation. The focus must

% indicates percentage of articles using the given evaluation
type which contain the specified combination of techniques.

New directions for published evaluations

Many of the complicating factors associated with
groupware implementation stem from the difficulties
introduced by context. In particular, it is difficult to
predict how the software will fit into the organizational
and work practices of a group of end users. Therefore,
evaluating the impact of a groupware implementation in
these areas should be a priority for developers.
Additionally, published research literature should help
illuminate this process.

shift toward the users and the organization. Grudin [14]
has emphasized the difficulty of learning from previous
evaluations due to the broad range of organizations and
users that must be dealt with. In spite of this, further work
should be done on refining data collection methodologies
with a focus on conducting these longitudinal studiesin a
way that is maximally time and cost efficient.

CONCLUSIONS

The dow uptake of groupware technologies may be an
indication that developers are not matching the software
they design with the needs of the target user groups. If
properly carried out, evaluation can provide a means for
bringing the groupware application closer to meeting the
users needs. Little has been written about how such a
formative, situated evauation should be carried out, and



many of the recommendations that have been made [14]
are not frequently reflected in CSCW proceedings. When
evaluating the fina implementation, summative
evaluations may not provide adequate information, since
work practices evolve over time. In the articles included
in this survey, the minimum amount of time spent
contemplating software post implementation was 20
weeks, with a maximum time commitment reaching 36
months.

A large number of articles in this study introduced new
groupware applications but made no mention of
evaluation, and others were vague about the details of the
evaluations they performed. If it is possible to learn from
experience in this area, evaluation information is vital and
should be included.

An effort should be made to identify new evaluative
techniques in order to make evaluation more practical in
terms of time and cost. One means of accomplishing this
may be through adapting single user evaluation techniques
to groupware applications. Ereback and Hook [12]
attempted this using cognitive walkthrough, but the results
were mixed and somewhat inconclusive. It is not
altogether clear whether adapting single user techniques
will lead to useful groupware evaluation techniques, and it
is doubtful that anything short of evaluation in the
workplace will yield a complete set of results. However,
new evaluation techniques can potentially lead to big
payoffs when the system is till at a prototype level.
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