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Abstract

A better understanding of how groupware systems have
been evaluated in the past can help to frame the discussion
of what methods and techniques should be considered for
future evaluations. We reviewed all papers from the ACM
CSCW conference (1990-1998) that introduced or
evaluated a groupware system. Forty-five papers were
included in the review. The main findings are that almost
one-third of the groupware systems were not evaluated in
any formal way, that only about one-quarter of the articles
included evaluations in a real-world setting, and that a
wide variety of evaluation techniques are in use. Our main
conclusions from the review are that more attention must
be paid to evaluating groupware systems and that there is
room for additional evaluation techniques that are simple
and low in cost.

1. Introduction

As groupware systems become more common, more
attention is being paid to the question of how to evaluate
multi-user systems. Researchers and developers have
employed a range of techniques including scientific,
engineering, and social science methodologies, but there is
no clear consensus on which methods are appropriate in
which circumstances. In addition, groupware is
traditionally considered to be difficult to evaluate because
of the effects of multiple people and the social and
organizational context [14, 39].

In order to gain a better understanding of how different
evaluation techniques have been used in the past, and of
the strengths and weaknesses of the different methods, we

they were intended to support specific task goals; basic
tools such as email systems were not included.

We begin by outlining a set of categories and criteria
that we used to analyze the papers, and then detail the
results of the review.

2. Classifying groupwar e evaluations

We analyzed each article in five areas: type of
evaluation, characteristics of the evaluation, data collection
techniques, placement of the evaluation in the software
development cycle, and type of conclusions drawn from
the evaluation. Each of these areas is described below.

2.1. Typeof evaluation

McGrath’s [29] classification scheme for research
strategies was used as a starting point for assessing the
type of evaluation carried out. The major differentiating
characteristics between the strategies are level of
experimental manipulation and evaluation setting (Figure
1).

Two additional categories were added to McGrath’s
scheme. 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 were classified as case
studies.

Figure 1. Evaluation types
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Second, articles that did not contain formal evaluations
were separated into two groups. Articles that drew
conclusions based only on the researcher's experience
were classified as introspective studies. Articles without

formal evaluations that did not draw conclusions about the2.

software were placed in the no evaluation category.

2.2. Characteristics of the evaluation

Evaluation of a finished piece of software
Periodic evaluations after software implementation
Continuous evaluation after software implementation

5. Focus of the evaluation

A set of categories was developed to identify the focus

of the evaluation. An initial set of categories was found in

the three categories of benefits cited by Baeza-Yates and

Evaluations were further classified according to the P

ino [2]. These were extended to include concepts from a

rigor of the experimental manipulation and the type andMulti-stage evaluation process discussed by Beuscart-
rigor of measurements. Twidale, Randall, and Bentley’s Z€Phir et al [4]. Types of evaluation focus include:

[49] dimensions for classifying evaluations were combined
with  McGrath’s [29] techniques for experimental
manipulation and techniques for measuring experimentale
results to produce the classification scheme below.

[ ]
e Formative vs. Summative

o Quantitative vs. Qualitative

Manipulation:

Formal / rigorous
Minimal manipulation
No manipulation

w

Measurement:
Formal / rigorous
Informal

3
2.3. Techniquesfor data collection

Organizational impact / impact on work practices
End product produced through using the software
Efficiency of task performance using software
User satisfaction with the software

Task support provided by the software

Specific features of the groupware interface
Patterns of system use

User interaction while using the software

. Results

We include results from our analyses in each of the

areas outlined above.

.1. Characterizing the software

Table 1: Characterizing the software

We also assessed each evaluation’s data collection | # ‘ % | References
techniques. There were seven main techniques: Distribution in time
e User Observation Synchronous 26) 70 [3,5,7,8,10,11, 15,117,
e Interview 18, 19, 21, 22, 25, 28, 30,
e Discussion 31, 35, 37, 38, 42, 43, 44,
e Questionnaire 47, 48, 49, 50]
¢ Qualitative work measures Asynchronous | 11| 30| [1, 7, 10, 33, 38, 39, #1,
e Quantitative work measures 42, 44, 45, 51]
e Collection of archival material
2.4. Placement of evaluation in software lifecycle | mplementation type

Academic / 19 | 59| [8, 11, 15, 17, 18, 21, 2P,

Grudin [14] stresses the importance of evaluation over § Research 25, 28, 31, 33, 35, 37, 42,
period of time following groupware implementation. He 43, 44, 48, 49, 50]
also argues that evaluations of partial prototypes in| Real world 13 | 41] [1,3,5,7, 10, 19, 30, 38,
laboratory settings are not able to address complex social 39, 41, 45, 47, 51].
and organizational issues. These arguments motivated the

collection of data on the placement of the evaluation in the
software’s lifecycle. We considered six potential
placements of the evaluation:

a
e Periodic evaluations throughout development process
Continuous evaluation throughout development
Evaluation of a prototype

research

The majority of the papers introduced synchronous
pplications. Most of the systems were academic or
implementation, and a smaller number of



implementations were installed with in areal world setting.
Results are summarized in Table 1".

3.2. Evaluation type

The two main types of evaluations seen in the review
are laboratory experiments and field studies. However,
several other types of evaluation were seen that are related
to field methods. When these groups are taken together,
theratio of field to laboratory studiesis even (see Table 2).

Almost forty percent of the articles contained no formal
evaluation at all. Of these 17 papers, four contained
introspective evaluations, and nine did not report on any
study. Four more did not include enough information to
determine if an evaluation had been carried out.

Table 2: Studies by evaluation type

Table 3: Characterizing the evaluations

Formative vs. Summative

Formative 18

56

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

Summative 12

38

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

Both 2

[31, 45]

Quantitative vs. Qualitative

Evaluation # | % References
Type

Laboratory 13 | 28 | [11, 15, 17, 18, 21, 25, 28,

Experiment 33, 35, 37, 43, 48,49]

FieldStudy | 8 | 17 | [1,3, 19, 30, 38, 41, 45, 47]

Case Study 4 |9 |[57,3951]

Exploratory 3 | 7 |[8, 44,49
Field 1| 2 |[10]

Experiment

Introspection | 4 | 9 | [16, 24, 34, 36]

Quantitative | 2 | 6 | [18, 21]

Qualitative 231 72|1[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, 28,

Rigorous 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]

Measures

Formal / 18 | 60 | [1, 7, 10, 11, 15, 17, 18, 19,

Rigorous 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]

No 9 | 20 | [6,9, 13, 20, 26, 27, 32, 40,
Evaluation 46]
Not enough 4 | 9 |[22,3150,42]
information

Table 4: Placement of evaluation in lifecycle

3.3. Characterizing the evaluation

Formative evaluations were more prevalent than
summative evaluations (see Table 3). The high number of
prototype systems accounts for this in part, as many of the
authors were conducting the research to further enlighten
system development. In al, 15 evaluations were of
prototype systems and 11 were of completed software
packages (see table 4). Only a small number of articles
contained evaluations that were distributed throughout the
software lifecycle.

! Tables show the number of studies (#) and percentage of
the total (%). Classifications are not necessarily mutually
exclusive, and percentages may not always add to 100%.

# | % References
Periodic throughout 3 9 | [19, 31,42
development
Continuous 2 6 | [41,45]
throughout
development
Evaluation of a 15 | 47 | [3, 8, 10, 15, 17,
prototype 21, 22, 25, 33, 35,

43, 44, 47, 48, 49]

Evaluation of finished | 11 | 34 | [1,5,11,18,28,30,3
software package 1,37,38, 50,51]
Periodic after 0 0 |1
implementation
Continuous after 3 9 | [7,39,45]
implementation




3.4. Evaluation Techniques did not specify time [5, 30], the other 6 did, and ranged
from 4.5 to 36 months.

Observation was by far the most frequently used

evaluation technique with 24 studies utilizing this Table 6: Focus of the evaluation
technique, and this was coupled with videotaping of the Conclusion # | % | References
users in 10 of these cases (see Table 5). Interviews were Patterns of system 16 | 50| [1, 11, 15, 19, 25, 28,
the next most frequently utilized technique, with 12 use 31, 37, 41, 42, 43, 45,
occurrences noted. This was followed by questionnaire (9 47, 48, 50, 51]
articles) and quantitative work measures (9). Support for 15| 47| [1, 3, 8, 11, 15, 17, 1B,
Table 5: Summary of evaluation techniques specified task ig j’gl] 33, 41, 43, 44,
. 0 L
Technique # | % | References User interaction | 14 | 44| [8, 11, 17, 19, 21, 25,
Observation 24 | 83 |[1, 3,7, 8, 10, 11, 15, through the 28, 35, 37, 38, 43, 41,
17, 19, 21, 25, 28, 30, system 48, 51]
35, 37, 39, 41, 42, 43, Specific interface | 12 | 38| [11, 15, 17, 22, 25, 28,
44, 45, 47, 48, 49] features 31, 33, 43, 48, 49, 50]
Observationwith | 10 | 34 | [10, 11, 15, 17, 19, 21, User Satisfaction | 12 38 [1, 5, 7, 8, 10, 15, [L9,
Videotape 25, 28, 35, 47] 22 35, 37, 45, 47
Interview 12 41 | [1,5, 7, 11, 15, 17, 19, Organizational / 8 | 25| [5,7, 30, 38, 39, 41, 45,
35, 38, 39, 41, 51] Work impact 47]
Questionnaire 9 |31][L 10, 15, 19, 25, 33, End product 5| 18 [25,37, 42,49, 51]
37, 47, 48] Efficiency oftask | 4 | 13| [18, 25, 33, 48]
Quantitative 9 |3L|[L 18, 21, 25, 28, 33, performance
work measures 37, 48, 51] . .
4. Discussion
Quialitative work 5 17 | [18, 25, 33, 37, 48]
measures Twidale, Randall, and Bentley [49] stress the
Collected 4 14 | [5, 7, 39, 47] importance of context in groupware evaluation. However,
Archival they point out the usefulness of less authentic evaluation
Materials techniques early in development as part of an ongoing
. . formative evaluation. This allows for the elimination of
Discussion 3 | 10 |[8,30 49 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.
3.5. Focusof the evaluation 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

| d imol i | £ th | dth that is refined enough that the target users can begin
real world implementations, only 8 of these evaluated t '®offering feedback on issues that are unique to them.

impact the software had on the user group itself and onits £, the articles that include enough information to

work pat.terns (see Table 5)' . .. allow classification along these lines, 29 combinations
Carrymg O.Ut an evaluatllt()n of this typelcan be qglte time vere recorded to allow comparison between placement of

consuming since new work patterns evolve over time. Forg, oy ,ation in the software lifecycle and type of evaluation

that reason, the amount of time each researcher was i'Eonducted Of these, 17 were ongoing formative

contact with the user group (regardless of whether this Was,\ ajuations or evaluations of prototypes [3, 8, 10, 15, 17,

continuous or intermittent) and gathering this type of 19 51 25 33 35 41 43 44. 45. 47 48 49] and 12 were
evaluation data was recorded. Although 2 of the 8 studies, 4 ations of finished pro,duc:[s [1’ 57 11. 18. 28. 30 37

38, 39, 45, 51]. The formative evaluations were

Only a small number of studies examined the
organizational impact or 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



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 naturdistic
settings. In all, 67% of these were carried out using field
based evauations (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,

evaluate single user applications. Ereback and Hook [12]
attempted this using cognitive walkthrough, but the results
were mixed and somewhat inconclusive.

5. Conclusions

This paper explores groupware evaluation trends and
techniques by surveying a wide variety of articles from the
ACM CSCW conference. We closely analyzed all articles
that introduced or evaluated groupware applications. After
analyzing forty-five papers, we discovered that almost one-
third of the groupware systems were not evaluated in any

and Bentley’s hypothesis. This suggests that there may bérmal way and that only about one-quarter of the
real value in evaluations conducted out of context early inévaluations involve a real-world setting. We suggested
the development phase. But, as development progressdsiture directions for groupware evaluation. In particular,
and the applications become more refined, it becomesevaluation techniques should be developed to help
increasingly important to move evaluations into the targeteliminate problems with the application before it

work setting.

progresses into situated workplace-centered evaluations.

4.1. Evaluation in thework place 6.

Many of the complicating factors associated with [1]
groupware implementation stem from the difficulties
introduced by context. In particular, it is difficult to predict [2]
how the software will fit into the organizational and work
practices of a group of end users. Therefore, evaluating thé]
impact of a groupware implementation in these areas[ 4
should be a priority for developers. 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’sg
organizational and work impact.

In order to gain an understanding of how these
evaluations can be better carried out, further researchg]
needs to be done on longitudinal field based evaluation.
The focus must shift toward the users and the organization.
Grudin [14] has emphasized the difficulty of learning from [7]
previous evaluations due to the broad range of
organizations and users that must be dealt with. In spite of8]
this, further work should be done on refining data
collection methodologies with a focus on conducting these[gl
longitudinal studies in a way that is time and cost efficient.

4.2. New techniquesfor groupwar e evaluation
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