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All around the world there is a huge amount of money invested in IT. It is therefore important to evaluate the return on the
investment. Evaluation is complicated and consequently there are a lot of proposals for how to evaluate IT-systems. Several
of these proposals reside on the theoretical level. The aim of this paper is to be more concrete and discuss evaluation in terms
of “how to do”. This paper builds on a evaluation framework presented by Cronholm & Goldkuhl (2003). In that paper, six
generic types for evaluation are presented on an ideal typical level. In this paper, evaluation processes are suggested for how
the generic types can be carried out in order to support the use of that framework.
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 ,QWURGXFWLRQ
All around the world there is a huge amount of money invested in IT (e.g. Seddon, 2001). It
is therefore important to evaluate the return on the investment. Evaluation is complicated and
consequently there are a lot of proposals for how to evaluate IT-systems.
Much of the literature on evaluation takes a formal-rational stand and sees evaluation as a
largely quantitative process of calculating the likely cost/benefit on the basis of defined criteria (Walsham, 1993). These approaches are often developed from a management perspective
and contain different measures that often are of harder economical character. One common
criticism of the formal-rational view is that such evaluation concentrates on technical and
economical aspects rather than human and social aspects (Hirschheim & Smithson, 1988).
Further Hirschheim & Smithson maintain that this can have major negative consequences in
terms of decreased user satisfaction but also broader organizational consequences in terms of
system value.
There are also other evaluation approaches such as interpretative (e.g. Remenyi, 1999; Walsham, 1993) and criteria-based. Interpretative approaches often view IT-systems as social
systems that have information technology embedded into them (Goldkuhl & Lyytinen, 1982).
Criteria-based approaches are concerned with identifying and assessing the worth of programme outcomes in the light of initially specified success criteria (Walsham, 1993). The criteria used are often derived from one specific perspective or theory.
The papers discussed above are discussing the concept of evaluation on a theoretical level.
The aim of this paper is to be more concrete and discuss evaluation in terms of “how to do”.
In Cronholm & Goldkuhl (2003) evaluation is also discussed on a theoretical level. In that
paper six generic types for evaluation are presented on an ideal typical level. That paper can
be viewed as a framework of evaluation and this paper will take these ideas one step further
forward. The aim of this paper is to suggest processes for how the generic types can be carried out in order to support the use of this framework. The processes generated are grounded
in a case study of a knowledge-based system in a Swedish local authority. The framework of
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evaluation is briefly presented in section 2. In section 3 the case study is briefly described.
Section 4 consists of knowledge sources for evaluation. In section 5 the evaluation processes
are described. Finally, section 6 consists of my conclusions.

 'HVFULSWLRQRIVL[W\SHVRIHYDOXDWLRQ
The evaluation processes that will be described in section 3 are based on six generic types of
evaluation (cf Cronholm & Goldkuhl, 2003 for a fuller description of the six generic evaluation types). These types are derived from two strategies concerning KRZWRHYDOXDWH and ZKDW
WRHYDOXDWH. Strategies concerning how to evaluate are presented in section 2.1 and strategies
concerning what to evaluate is presented in section 2.2.
 6WUDWHJLHVFRQFHUQLQJKRZWRHYDOXDWH
We distinguish between three types of strategy:
•
•
•

Goal-based evaluation
Goal-free evaluation
Criteria-based evaluation

The differentiation is made in relation to what drives the evaluation. Goal-based evaluation
means that explicit goals from the organisational context drive the evaluation of the ITsystem. The basic strategy of this approach is to measure if predefined goals are fulfilled or
not, to what extent and in what ways. The approach is deductive. What is measured depends
on the character of the goals and a quantitative approach as well as qualitative approach could
be used.
The goal-free evaluation means that no such explicit goals are used. Goal-free evaluation is
an inductive and situationally driven strategy. This approach is a more interpretative approach (e.g. Remenyi, 1999; Walsham, 1993). The aim of interpretive evaluation is to gain a
deeper understanding of the nature of what is to be evaluated and to generate motivation and
commitment (Hirschheim & Smithson, 1988). According to Patton (1990) the aim of goalfree evaluation is to:
1) avoid the risk of narrowly studying stated program objectives and thereby missing
important unanticipated outcomes
2) remove the negative connotations attached to the discovery of an unanticipated effect:
“The whole language of side-effected or secondary effect or even unanticipated effect
tended to be a put-down of what might well be a crucial achievement, especially in
terms of new priorities.”
3) eliminate the perceptual biases introduced into an evaluation by knowledge of the
goals and
4) maintain evaluator objectivity and independence through goal-free conditions.
The basic strategy of this approach is inductive evaluation. The approach aims at discovering
qualities of the object of study. One can say that the evaluator makes an inventory of possible
problems and that the knowledge of the object of study emerges during the progress of the
evaluation.
Criteria-based evaluation means that some explicit general criteria are used as an evaluation
yardstick. The difference to goal-based evaluation is that the criteria are general and not restricted to a specific organisational context. That means that they are more generally applicable. There are a lot of criteria-based approaches around such as checklists, heuristics, principles or quality ideals. In the area of Human-Computer Interaction different checklists or heu2

ristics can be found (e.g. Nielsen, 1994; Nielsen, 1993, Shneiderman, 1998). What is typical
for these approaches is that the IT-systems interface and/or the interaction between users and
IT-systems act as a basis for the evaluation together with a set of predefined criteria. More
action oriented quality ideals and principles for evaluation can be found in Cronholm &
Goldkuhl (2002) and in Ågerfalk et al (2002).


6WUDWHJLHVFRQFHUQLQJZKDWWRHYDOXDWH

All of the approaches goal-based, goal-free and criteria based are different ways and their
primary message is KRZthe evaluator should act in order toperform evaluation. Besides this
“how message” it is also important to decide about ZKDW to evaluate. When evaluating ITsystems we can think of at least two different situations that can be evaluated. We differ between evaluation of IT-systems as such and evaluation of IT-systems in use. IT-systems can
be viewed from many different perspectives. The framework for IT evaluation presented in
Cronholm & Goldkuhl (2003) is not dependent on any particular perspective.
Evaluating IT-systems as such means to evaluate them without any involvement from users.
In this situation there are only the evaluator and the IT-system involved. The data sources that
could be used for this strategy is the IT-system itself and possible documentation of the ITsystem (see Figure 1). How the evaluation is performed depends on the “how-strategy” chosen. Choosing to evaluate “IT-systems as such” does not exclude any of the strategies of
“how to evaluate”. The evaluator could use a goal-based, goal-free or criteria-based strategy.
The outcome of the evaluation is based on the evaluator’s understanding of how the ITsystem supports the organisation. This strategy is free from a user’s perceptions of how the
IT-system benefits their work.

Evaluator

IT-system

Documentation

Figure 1. Two possible data sources for IT-systems in use

The other strategy of “what to evaluate” is “IT-systems in use”. Evaluating IT-systems in use
means to study a use situation where a user interacts with an IT-system. This analysis situation is more complex than the situation “IT-systems as such” since it also includes a user, but
it also has the ability to give a richer picture.
The data sources for this situation could be interviews with the users and their perceptions
and understanding of the IT-system’s quality, observations of users interacting with ITsystems, the IT-system itself and the possible documentation of the IT-system (see Figure 2).
Compared to the strategy “IT-systems as such” this strategy offers more possible data
sources. When high requirements are placed on data quality the evaluator can choose to combine all the data sources in order to achieve a high degree of triangulation. If there are fewer
resources to hand the evaluator can choose one or two of the possible data sources.
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Figure 2. Four possible data sources for IT-system in use
An argument for choosing the strategy “IT-systems in use” is presented by Whiteside &
Wixon (1987). They claim “… usability becomes a purely subjective property of the interaction between a specific user and the computer at a specific moment in time”. There are always subjective perceptions such as the user’s attitude towards an IT-system that are harder
to measure.
How the evaluation of “IT-systems in use” is performed depends on the “how-strategy” chosen (see section 2). Ideally, it should be possible to choose any of the three strategies goalbased, goal-free or criteria-based when studying “IT-systems in use”. The outcome of this
evaluation is not only based on the evaluator’s understanding of how the IT-system supports
the organisation. It is also based on the user’s perceptions of how the IT-system supports their
work.
 6L[JHQHULFW\SHVDVXPPDU\
From the strategies for how to evaluate and what to evaluate we derive a matrix consisting of
the two dimensions “how” and “what” (see Table 1). The combination results in six different
evaluation types. The aim of the matrix is to support different choices of how to perform an
evaluation depending on the evaluation situation. In Goldkuhl & Cronholm (2003) each type
is characterized. The characterization is done according to the criteria: main perspective, what
to achieve knowledge about, data sources, deductive or inductive, who will participate and
when to choose this type.
Table 1.

The matrix of six generic types of information systems evaluation
IT-systems
such

as IT-systems in use

Goal-free evaluation

Type 1

Type 2

Goal-based evaluation

Type 3

Type 4

Criteria-based evaluation

Type 5

Type 6
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 %ULHIO\DERXWWKHFDVHVWXG\
The case study has been performed in a Swedish local authority. The assignment was to carry
out an evaluation of a knowledge-based IT-system. The aim of the IT-system is to support
use and maintain information about methods for revision. In the case study all the six evaluation types have been applied, but not in a well-structured and articulated way. As an input to
the case study, we had an idea of how to perform goal-free, goal-based and criteria-based
evaluation. The evaluation processes presented in section 5 have been induced and reconstructed from the empirical data. Data have been gathered by studying the IT-system, reading
documentation of the IT-system, observing users interacting with the IT-system and by
means of interviews with managers and users.

 .QRZOHGJHVRXUFHVIRUHYDOXDWLRQ
The question of how to perform the evaluation depends on which evaluation type is chosen.
This choice has among other things to do with the available knowledge objects/subjects. Possible objects/subjects for gathering information are pictured in Figure 3. We have a business
context consisting of users interacting with IT-systems. There is documentation of the ITsystems, such as requirement specifications, user manuals and technical descriptions. There
are also business goals that normally exist in strategy documents or goal documents. In the
business context there are also other actors, such as managers, system owners and other
stakeholders. Outside the business context there are evaluation criteria. The reason for placing the criteria outside the business context is that they are general. This means that they are
applicable for more than one specific organisation. Which of the objects/subjects is used depends on how the evaluation is to be performed (see section 2).
Business context

Manager

Business goals
Business
processes

Criteria
User
System
owner

IT-system
documentation

Figure 3. Possible objects/subjects in the evaluation context
For each object/subject identified there are one or several possible knowledge sources. A
knowledge source is defined as where we can find information about an object or a subject.
5

For each knowledge source a data gathering method is proposed (see Table 2). For example,
information about the object business processes could be found in the knowledge sources key
personnel and business documentation. Since we could ask questions of key personnel and
study them when they carried on business, the data gathering methods proposed are interviews and observation. We could also find information about business processes in business
documentation. In this case we are gathering data by reading documents. In Table 2 there are
for each of the object/subject proposed knowledge sources and data gathering methods.
Table 2.

Overview of evaluation object/subject, knowledge sources and gathering methods

Object/ subject

Knowledge source

Gathering methods

Business process

Key personnel

Interview
Observation

IT-system

Business documentation

Reading

IT-system

Observation
Exploration

Business goals
Criteria

IT-system documentation

Reading

Key personnel

Interview

Strategic documents

Reading

Criteria description

Reading

The evaluation situation

Sensitivity, an open mind

IT-system in use

The user’s interaction with the Observation
system.
Interview

Users

Users

Interview
Observation

User documents

Reading

 7KH(YDOXDWLRQSURFHVV
The processes of each evaluation type are depicted in Figure 4. If you follow the arrows you
can see some of the activities are general for all the evaluation types and some are not. For
example all evaluation types start with SODQ WKH FRQGLWLRQV and continue with GHVFULEH WKH
IXQFWLRQDOLW\ and GHVFULEH WKH XVHUV. All evaluation types end with GUDZ FRQFOXVLRQV. The
evaluation processes are described in a sequential way. Whenever needed, iterations can and
should be undertaken.
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Plan the conditions

1-6

Describe the functionality
1-6
Describe the users
6

3

5

4
Make an inventory of the business goals

1
2
Evaluate
strengths
and problems of ITsystems as
such

1

3
Evaluate
strengths
and problems of ITsystems in
use

4

Evaluate
the ITsystems as
such according to the
business
goals

Evaluate
the ITsystems in
use according to the
business
goals

3

Choose criteria

5
Evaluate the
IT-systems
as such
according to
the chosen
criteria

6
Evaluate the
IT-systems
in use according to the
chosen
criteria

4
5

6

2
Evaluate possible effects
that can arise

Evaluate effects that
arose
2,4,6

1,3,5

1. Goal-free as such
2. Goal-free in use
3. Goal-based as such
4. Goal-based in use
5. Criteria-based as such
6. Criteria-based in use

Draw conclusions

Figure 4. Process description
3ODQWKHFRQGLWLRQV HYDOXDWLRQW\SH 
For all the evaluation types we recommend to start with planning the conditions. Planning the
conditions for the evaluation means deciding upon: the scope, the level of ambition, time,
cost and resources. It also includes identifying the assigner, the performer, the data providers
and the client of the result. Planning the conditions also mean to describe the business processes and an overview of the IT-system’s functionality. This stage is done in order to increase
the evaluator’s pre-knowledge of the context. The planned conditions work as a base for
choosing one or a combination of several evaluation types. Knowledge sources for this stage
are managers and their assignees.
'HVFULEHWKHIXQFWLRQDOLW\ HYDOXDWLRQW\SH 
After the conditions are planned, the next step is to describe an overview of the functionality
of the IT-system. We suggest that the evaluator walks through the IT-system in an explorative way and describes its functionality briefly in order to be acquainted with the IT-system.
7

Besides studying the IT-system the evaluator should also gather information about the ITsystem from reading documentation of the IT-system and interviewing the system owner.
'HVFULEHWKHXVHUV HYDOXDWLRQW\SH 
Choosing to study IT-systems as such (evaluation type 1,3,5) means that no users need be
available. However, we think it is important if the evaluator even in these types can describe
a user profile since the evaluation of the functionality of the IT-system is related to the users
pre-knowledge. Describing the users means to describe the users’ tasks, roles, experience,
education and maturity. Information about users can be found in job descriptions or by interviewing managers and/or the system owner. Choosing to study IT-systems in use means that
users are available. This means that the evaluator can gather additional information about users from observing user interaction and from interviewing them.
0DNHDQLQYHQWRU\RIWKHEXVLQHVVJRDOV HYDOXDWLRQW\SH 
This stage is performed when a goal-based evaluation is chosen. The evaluator makes an inventory of the of the business goals. Business goals can be found in strategic documents or
can be identified by interviews with key personnel.
&KRRVHFULWHULD HYDOXDWLRQW\SH 
This stage is performed when a criteria-based evaluation is chosen. In order to evaluate the
IT-system the evaluator chooses appropriate criteria. Which criteria and the number of criteria to be chosen depend on the conditions of the evaluation context. The selection depends
also on the evaluation perspective (Cronholm & Goldkuhl, 2003). During the evaluation the
criteria both support focusing and limits the evaluation. The criteria chosen are documented
in a criteria list. Note, that the criteria can change over time. New insights into the evaluation
situation could cause a need for new, rephrased or more precise criteria. The evaluator should
therefore be sensitive and open-minded during the evaluation.
(YDOXDWHVWUHQJWKVDQGSUREOHPVRIWKH,7V\VWHPDVVXFK HYDOXDWLRQW\SH 
In this stage the IT-system is evaluated in terms of strengths and problems. The evaluator approaches the IT-system with an open-mind and has no explicit criteria or business goals that
govern the evaluation. The knowledge sources available in this stage are the IT-system and
documentation of the IT-system. The identified strengths and problems are respectively related to each other during the final stage draw conclusions.
(YDOXDWHVWUHQJWKVDQGSUREOHPVRIWKH,7V\VWHPLQXVH HYDOXDWLRQW\SH 
At this stage, the evaluated in terms of strengths and problems, the difference between this
stage and the stage above is that the strengths and problems are identified through observing
interaction and interviewing users. During the observation the evaluator can use a technique
called “think aloud” (Monk et al, 1993). The observation should be combined with follow-up
interviews. The evaluation is made in an explorative way. We recommend that the users
should be observed when they are working with real tasks in a natural setting. The knowledge
sources available in this stage are the IT-system, documentation of the IT-system and users.
(YDOXDWHWKH,7V\VWHPDVVXFKDFFRUGLQJWRWKHEXVLQHVVJRDOV HYDOXDWLRQW\SH 
This stage means that the evaluator performs a goal-based evaluation of the IT-system. The
evaluation can result in four outcomes when deciding if an IT-function meets a business goal.
One outcome is that the IT-function supports a business goal. Another outcome is that an ITfunction counteracts a business goal. A third outcome is that there is missing functionality
and a fourth outcome is that there is functionality in the IT-system that is not related to any
business goals. The knowledge sources available in this stage are the IT-system, documentation of the IT-system and business goals.
8

(YDOXDWHWKH,7V\VWHPLQXVHDFFRUGLQJWRWKHEXVLQHVVJRDOV HYDOXDWLRQW\SH 
This stage means that the evaluator performs a goal-based evaluation of the IT-system in use.
The difference between this stage and the stage above is that the evaluation also includes the
users understanding if the IT-system meets the business goals or not. This means that the
evaluator observes and interviews users. During the observation the evaluator could use the
technique called “think aloud” (Monk et al, 1993). We recommend that the users should be
observed when they are working with real tasks in a natural setting. As mentioned above the
evaluation can result in four outcomes: the functionality supports the business goals, the functionality counteracts the business goals, there is a missing functionality for a business goal or
there is functionality that is not related to any business goal. The knowledge sources available
in this stage are the IT-system, documentation of the IT-system, business goals and users.
(YDOXDWHWKH,7V\VWHPDVVXFKDFFRUGLQJWRWKHFKRVHQFULWHULD HYDOXDWLRQW\SH 
This stage means that the evaluator decides if the IT-system’s functionality meets the criteria
chosen. The evaluator simply uses the criteria as an instrument for judgement. Available
knowledge sources in this stage are the IT-system, documentation of the IT-system and the
criteria list.
(YDOXDWHWKH,7V\VWHPLQXVHDFFRUGLQJWRWKHFKRVHQFULWHULD HYDOXDWLRQW\SH 
This stage means that the evaluator performs a criteria-based evaluation of the IT-system in
use. The difference between this stage and the stage above is that the evaluation also includes
the users understanding if the IT-system meets the criteria or not. This means that the evaluation result also includes observations and interviews of users. During the observation the
evaluator could use the technique called “think aloud” (Monk et al, 1993). We recommend
that the users should be observed when they are working with real tasks in a natural setting.
Available knowledge sources in this stage are the IT-system, documentation of the IT-system,
the criteria list and users.
(YDOXDWHHIIHFWVWKDWFDQDULVH HYDOXDWLRQW\SH 
This stage is performed when evaluating IT-system as such is chosen. Since there are no users available, and therefore no opportunity to observe real interaction, the evaluator identifies
possible effects that FDQDULVH. This means that the evaluator identifies the possible effects.
There are two types of effects that can arise. The first type is called interaction effects and the
other type is called business effects. Interaction effects are effects that arise from interaction
with the IT-system. Interaction effects arise for example when the evaluator:
• doesn’t understand how to interact with system function
• doesn’t understand a message from the IT-system
• can’t find a system function
Interaction effects can cause business effects. A simple example, if a user can’t find the function for order registration and with that the registration is not completed. A business effect in
this case is that the order stock is not updated. We recommend that the evaluator try to identify possible business effects caused by interaction effects.
If a goal-free evaluation is chosen the possible effects are related to the earlier identified
strengths and problems. If a goal-based evaluation is chosen the possible effect is related to a
specific goal. If a criteria based evaluation is chosen the possible effects are related to specific criteria.
(YDOXDWHHIIHFWVWKDWDURVH HYDOXDWLRQW\SH 
This stage is performed for when the IT-system in use is evaluated. The difference between
this stage and the stage described above is that there are users available. This means that the
evaluator identifies effects that DURVH from observing users interacting with an IT-system.
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The two types of effect are described above. If a goal-free evaluation is chosen the effects are
related to the earlier identified strengths and problems. If a goal-based evaluation is chosen
the effects is related to a specific goal. If a criteria based evaluation is chosen the effects are
related to specific criteria.
'UDZFRQFOXVLRQV HYDOXDWLRQW\SH 
Each evaluation type should end with conclusions. The conclusions should consist of key
problems and key strengths. Key problems are identified through a problem analysis. This
means that identified problems are related to each other in terms of causes and effects. Problem and problem relations can be documented in problem diagrams (see Goldkuhl & Röstlinger, 2003). Key strengths are identified in a similar way where different strengths are related
to each other. Strengths on a higher level are related to strengths on a lower level (see Goldkuhl & Röstlinger, 2003). A problem analysis and a strength analysis are performed for all
evaluation types. If a goal-based evaluation is chosen the IT-functions that support the goals
are viewed as strengths and IT-functions that are missing, counteract the goals or are not related to a specific goal are viewed as problems. If a criteria-based evaluation is chosen, ITfunctions that meet the criteria are viewed as strengths and IT-functions that do not meet the
criteria are viewed as problems.
There identified key problems should be prioritised. If possible, the conclusions should end
with formative statements. This means that recommendations for change requests should be
formulated and if possible, proposals for a redesign.

 &RQFOXVLRQV
The empirical data gathered from the case study have generated six different processes that
correspond to the six evaluation types. According to Hammer & Champy (1994) and Porter
(1985) a process consists of several related activities. For each process several activities have
been identified, labelled and related to each other (see section 5). This means that the initial
idea of how to act in each evaluation type and the findings in the case study have contributed
to a more articulated description of the evaluation processes.
The reconstruction of the case study has also make it clearer of how the evaluation types relate to each other. As showed, several of the processes overlap each other (see Figure 4). This
means some activities are performed in more than one process. An interesting question to ask
when deciding upon an evaluation strategy is how the different evaluation types can be combined in a meaningful way. Theoretically, there are a lot of possible combinations.
An analysis of the available knowledge sources in each evaluation type results in that the
knowledge sources available in evaluation of “IT-system as such” is a subset of knowledge
sources available in evaluation of “IT-system in use”. This means if any of the types of “ITsystem in use” is chosen the corresponding type of “IT-system as such” is also chosen.
Choosing to evaluate “IT-system in use” means to evaluate IT-systems more carefully than
what would be done in “IT-system in use”. This counts for goal-free, goal-based as well as
criteria-based evaluation.
A possible combination is therefore to start with any type of “IT-system as such” and then
carry on with the corresponding type of “IT-system in use” (see Table 3). Another possible
combination is to start with goal-free evaluation and then continue the evaluation with either
a goal-based or a criteria-based evaluation. The reason for starting with a goal-free evaluation
is that it is harder to discover something new if you ground the findings on predefined categories such as goals or criteria. The simplest type is goal-free evaluation as such. A recommendation is that this type always should be combined with another type. Continuing with an
10

evaluation type of “IT-system in use” means that strengths and problems that have been identified in goal-free evaluation as such can be verified through using other evaluation types.
Table 3.

Possible directions when combining different evaluation types
IT-systems IT-systems
as such
in use

Goal-free
evaluation
Goal-based
evaluation
Criteria-based
evaluation
As future research we suggest a further elaboration of combinations of different types. There
is also a need of proposing notational forms. Performing evaluation means asking a lot of
questions. Questions generate answers that mean that there also is a need for proposing ways
of documenting evaluation results.
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