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IS and work system are distinguishable but profoundly connected. Looking at them 
separately does not make sense. Consequently, the evaluation of the IS alone is not 
fertile, especially because the work system is more important. The IS is only a ser-
vice or support system to the work system (Alter 1999b). Thus, Alter argues that the 
work system should be the level of analysis and object for evaluation.  

A similar view is raised by Ward et al. (1996). They argue that IS does not deliver 
but enables benefit opportunities, and these opportunities require changes in the 
business system to be realized. “Benefits may therefore be considered as the effects 
of the changes”(Ward et al. 1996: p 215). Thus “[…]it is the effects of theses 
changes which must be measured and evaluated […]”(Ward et al. 1996: p 216) 

 An implication of acknowledging the work system perspective, in relation to 
formative evaluation, is that the effects specified should thus be the desired effects of 
changes in the work system relying on the information system. Consequently the 
‘improvement of system use’ should be understood as improvement of system use in 
relation to how the system supports the performance of the work system.   

2.2 Participatory effects specification 

The effects specified are pivotal for how the formative evaluation will support the 
improvement of system use and benefit realization. In many evaluations where IS 
constitute the object or part of the object of evaluation, the evaluation criteria are 
specified by the management. The specification often takes place prior to implemen-
tation as most IS evaluations are evaluating system implementation. However, in this 
study the object of evaluation is a work system relying on an IS that has been de-
ployed for years. Furthermore, this evaluation approach rests on the assumption that 
PD has the potential to qualify the formative evaluation and improve the odds of ob-
taining the effects. In other words, the management is not necessarily aware of what 
changes are needed to achieve a certain effect.  

Participatory design is typically on the agenda during design and implementation 
activities. However, it could be very useful for adaptation activities during system 
use, due to the fact that users are more experienced with system use at that point than 
before implementation (Braa 1995). Dittrich et al. (2002) also inquire for a broader 
perception of the ‘design’ in participatory design to also cover what they term 
‘design-in-use’. Here design is viewed as a continually on-going activity intricately 
interwoven with use, rather than primarily a development activity. The above are just 
a few reasons for involving the participants in the process of formative evaluation. 
The term ‘participants’ is preferred to ‘users’ because ‘users’ denotes somebody us-
ing a system. ‘Participants’ refer to people participating in a work system in which 
they might also use an IS. Accordingly the effects are to be specified by the 
participants in the work system or representatives of the participants. In this 
evaluation approach participants are perceived not only as able to specify desirable 
effects, but also as highly competent in suggesting how effects can be obtained. 
However, when involving participants it should be respected that they are not IS 
designers, organizational changers or evaluation experts but experts in their own 
work tasks and in being a participant in the work system. As a result they are 
involved on these premises. They are not being asked to suggest a redesign of the 
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system or the organization. Instead the aim is to facilitate their participation in the 
early activities of formative evaluation such as specification of effects, suggesting 
changes in the work system, pointing out problems and barriers.  

3. The design of the effect map 

In a previous study in which we experimented with having participants specify their 
needs in terms of effects, we found that the effects were specified on different levels, 
from very broad and overall effects to very specific and narrow effects. Though most 
of them were extremely general, it was difficult to relate them to actual changes and 
interventions that would be necessary in order to reach the effect. As a result, the ef-
fects turned out not to play an important role in the study. In addition, it was found 
difficult to facilitate the specification of the effects as there was no real structuring of 
the discussion and specification process. Later in the study we tried to structure the 
effect discussion around a scenario, in which the situation that was sought to be im-
proved was described. Despite the effort, it was still difficult to incorporate the ef-
fects. Still, the participants were very positive about formulating their needs and 
wishes in terms of effects compared to functionality requirements, for instance. This 
was the case particularly because not all their needs were related to changes in the 
system functionality but some also to changes in the work system. A tool to help 
structure the effects specification and simultaneously provide suggestions to how the 
more general effects can be obtained, was therefore needed. A response to this need 
was found in the discipline of mapping techniques.  

Mapping techniques are used to analyze structure and discuss problematic situa-
tions. Lanzara and Mathiassen (1985: p 5) describe a map as an “[…]interpretive de-
scription of a situation which provides insight into possible ways of acting on that 
situation or on similar situations”. Mapping is a way to create an overview and a 
common ground for discussing possible actions in a given situation. There are differ-
ent types of maps and they can be used both on an individual basis and as a group 
activity.  

Despite the variety of maps and similar techniques, no map fitting the purpose of 
supporting the activities in formative evaluation was found. Thus, I found it neces-
sary to create a new map founded on diagnostic and virtual map by Lanzara and 
Mathiassen (1985).  

The effect map, presented in Table 1, was developed from the assumption that it is 
not possible to point out any causal relationship between effects, interventions, and 
barriers. One can only suggest or hypothesize about what might lead to the desired 
effects. The term hypothesis is used because in the complex of a work system and its 
environment we cannot point out means that will causally lead to the effect. In ac-
cordance with the concept of ‘equifinality’ the approach relies on the assumption that 
an effect can be obtained through equally effective sets of change (Drazin and de 
Ven 1985). From a participatory design perspective, and based on their knowledge of 
the work system, participants are likely to form plausible hypotheses on how to reach 
the desired effects, 
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ing one or more concrete interventions that can foster the change described as a hy-
pothesis.  

4. The action research study  

In this section the research approach and design are presented as well as the back-
ground of the study. In subsection 5 the findings from the study are presented. 

4.1 Background of the study  

From 2003 to early 2006 an EMR was deployed at all in-patient wards (except emer-
gency departments) at the hospitals in Region Zealand, one of five healthcare regions 
in Denmark (From this point on referred to as the region). The purpose of the EMR is 
to help ensure that the correct medication is given to the correct patient at the correct 
time. Patients’ diagnoses, lab tests, treatments, and other non-medication information 
are not documented in the EMR but in other electronic and paper records. Though 
the EMR has been used for a considerable period of time, the expected level of use 
and the anticipated outcome are far from obtained (Granlien et al. 2008). Thus, the 
region decided to launch a project aiming at improving the use of the EMR in order 
to improve the medication process.  

4.2 Case study settings  

As the focus of the study is on the medication process, the management of the medi-
cal department on one of the hospitals in the region was requested to assign a ward to 
participate in the project and with the ward a physician and a nurse willing to partici-
pate in the study.  

The medication process is central to the work at the medical ward and comprises 
three main activities: prescribing, dispensing, and administration. Prescription of 
medication is the physicians’ responsibility, and they are also responsible for re-
cording the prescriptions in the EMR. Medication prescriptions may be created, ad-
justed, and cancelled at all times. The dispensation and administration of medication 
are the nurses’ responsibility. Medication is dispensed and administered four times a 
day, creating a division of the medication process into four daily timeslots. At the 
beginning of each timeslot, the nurses consult the EMR to see the list of medication 
orders for a patient. Each medication on the list is dispensed and signed for individu-
ally in the EMR. After the medication has been given to a patient, the nurses must 
sign for it after each patient. The physicians and nurses at the medical ward have 
been using the EMR for four years so, work practices have had time to stabilize. All 
new staff attends a half-day course in the use of the EMR and associated work pro-
cedures. 
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4.3 Research design  

In order to investigate how participation in formative evaluation can be facilitated, an 
action research study was designed and conducted in collaboration with a project 
manager in the region. Action research combines practice and research through 
changes and reflection in challenging real-life situations and involves iterative cycles 
of problem diagnosing, planning, intervention, observing and reflection (Baskerville 
and Wood-Harper 1996; Avison et al. 1999), see the italicized text in figure 1. (It is 
worth noting that the phases in formative evaluation resemble the phases in action 
research.) The research interest lies on how to facilitate a participatory approach to 
formative evaluation and especially how participation in the early activities can be 
facilitated. The problem solving interest is related to an existing problem with clini-
cians not using the EMR as desired, and the region believes this will result in a nega-
tive influence on the medication process and quality of patient treatment. To address 
this problem the regional implementation unit wanted to be able to conduct a forma-
tive evaluation to improve the medication process as well as the use of the EMR. 

The main research activity, which is specifying effects and barriers and suggesting 
interventions facilitated by use of the effect map, took place at the specification 
workshop. A all-day workshop was held at the beginning of the project period with 
the author as the facilitator. The nurse and the physician from the medical ward, a 
quality manager from the medical department, a project worker from the region’s 
implementation unit as well as the chief physician and the head nurse of the medical 
department were all invited to the workshop. The department management was only 
present at the introduction and at the finishing of the day. The project participants 
had no previous experience with mapping techniques in general; however the project 
worker had previously participated in a prototyping project in which effect 
specification was tried out and effects were used as a supplement to requirement 
specifications. (Granlien et al. 2009)  

The workshop began with an introduction to the effect map and its purpose. It was 
emphasized that the object of the formative evaluation was the medication process as 
a whole - not the EMR alone or the work practices alone. In addition, the concepts of 
effects were explained. The effect map was prefilled with realistic examples inspired 
by previous observations and in-situ interviews at the ward. The workshop will be 
described in detail in section 4.5. The map is designed to support formative evalua-
tion which is an iterative process. Therefore it is also designed to be updated itera-
tively during later project activities. Table 2 provides an overview of the activities in 
study. The main part of the early activities of formative evaluation, which the effect 
map is thought to support, also takes place early in the study. But because the evalua-
tion is iterative, the activities recur later in the study as well.  
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Table 2: Overview of action research study activities 

Cycle 
Phases and pe-
riod of time 

Activities 

P
re

pa
ra

ti
on

 

Initial study activi-
ties  

Fall 2007-February 
2008 

1. Development of the effect map based on previous action stud-
ies experimenting with effect specification and mapping. 
2. Presenting the effect map to a project manager  of previous 
collaboration. 
3. Refining the effect map in collaboration with the project man-
ager. 
4. Overall project planning.  
5. Searching for a ward willing to participate in the study. 
6. Establishing a good relationship with the people working on 
the ward.  
7. Observing the medication process and the work in general on 
the ward. 
8. Becoming familiar with the EMR – conducting e-learning 
classes. 
9. Analysing relevant documents, such as medication policy etc.  

F
ir

st
 a

ct
io

n 
cy

cl
e 

Effect specifica-
tion, (problem 
diagnosing), and 
planning. Work-
shop with nurse, 
physician, quality 
manager, project 
manager, 
February 2008: 

1. Effects specification using the effect map. 
2. Listing possible subeffects that can lead to an improved 
medication process. 
3. Discuss possible barriers and suggest interventions.  
4. Type the effect map into a spreadsheet.  
5. Deciding on an effect (medication away from kardex) and 
planning interventions to reach this effect. 
6. Discussing and deciding on how to measure and evaluate the 
selected effect. 
7. Planning the steps towards carrying out the intervention. 
8. Distributing work tasks.  

Interventions,  
February, March 
2008 

9. The physician write a list of drugs for delegation, on behalf of 
the nurse’s suggestions. 
10. List of drugs approved by medical department management. 
11. Approved list implemented in the EMR by the pharmacists. 
12. The nurse and physician inform and train the nurses on the 
ward in how to use delegated medication. 
13. The nurse trains her colleagues individually in how to use 
delegated medication in the EMR. 

Observation,  
March 2008 

14. Observation of medication process on the ward, documented 
by field notes. 
15. Participation in morning meeting where I ask about the use 
of delegated medication. 
16. Baseline audit of medication in kardex, done by nurse as-
sisted by the author. 
17. Audit to measure the effect of the interventions.  

Evaluation, March 
2008 

18. Meetings with quality manager to discuss the effect map. 
19. Weekly meetings with nurse and physician to adjust the 
effect map. 

Se
co

nd
 a

ct
io

n 
cy

cl
e 

Problem diagnos-
ing and planning,  
March-April 2008 

1. Analyzing the barriers together with the nurse and physician. 
2. Planning new interventions together with the nurse and phy-
sician. 
3. Designing candy box intervention. 
4.Updating the effect map. 

Intervention, April 
2008 

5. Creating candy box and placing it in the personnel room. 
6. Creating and handing out how-to pocket guide. 
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Observation and 
evaluation,  
April-May and Sep-
tember 2008 

7. Observation of the medication process. 
8. Observation of morning meetings at the ward. 
9. Monthly audits to measure the effects after the second round 
of interventions. 
10. Audit after 3 months without interventions to observe long-
term effects. 
11. Analysing the video from the specification workshop. 

Reflection,  
June 2008- Febru-
ary 2009 

12. Reflective interview with nurse on both the effect specifica-
tion process and the improvement of medication process, audio 
recorded. 
13. Conversation with project manager reflecting on the proc-
ess, both problem solving and research interest, documented by 
notes. 
14. Analysing data for writing an article on effect map facilitat-
ing participation in formative evaluation activities.  

4.4 Data gathering and analysis 

During the study different data gathering techniques was used such as in-situ inter-
views, document analysis, audit of patient records, video recording but mainly ob-
servation. Observation was used in the preparation to gain knowledge about the 
medication process and the work taking place at the ward in general, but also to ob-
serve reactions to the interventions. The observations and the various short conversa-
tions made during the observations were documented by field notes on an A6 paper 
note pad which fit in to the pocket of the uniform. Approximately 40 hours of obser-
vation was conducted besides participation in five morning meetings at the ward. The 
meetings were documented by notes since recording was not possible due to confi-
dentiality of personal patient information. All notes were sought transcribed the same 
or the following day while still fresh in memory. 

The workshop was recorded on video in order to be able to observe the workshop 
afterwards. During the workshop the focus was on facilitating the effect specification 
process whereas the video recording made it possible to observe the facilitation proc-
ess afterwards. The video was analyzed by watching it several times and taking 
notes. First time to re-experience the course of the workshop. Second time to see 
how the effect map and the specification process worked out. Third time I focused on 
how the discussions and opportunity based effects were derived. Various passages 
were later revisit.  

The effect map documents were looked through from early to later version look-
ing at the iterative development of the map and the effects specified. The field notes 
were read through with a focus on participation and effect evaluation. 

The reflective interview with the nurse was audio recorded and transcribed. The 
transcription was printed and the interview was read through several times taking 
notes on the print. It was not possible to conduct an interview with the physician as 
he was on paternity leave. Furthermore, various documents relevant to the medica-
tion process and the EMR was analyzed e.g. the implementation plan for the EMR 
written by the implementation unit and legislative documents on medication admini-
stration and medication policy.  
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4.5 Findings from the study 

In this section, the findings from the study are described. The description is focus on 
how participation in the early formative evaluation activities was facilitated. Both 
those taking place at the workshop and those activities that took place after the work-
shop.  

4.5.1 The workshop 

First the purpose of the map and the meaning of the column headlines were ex-
plained to the project participants. Next the participants were ready for the individual 
part of the workshop. The participants were given post-it notepads and asked to write 
down suggestions for the different columns. This was done very quietly without any 
talk. In the mean time four big pieces of paper, each assigned with a selected column 
from the effect map: Effect, Hypothesis, Barrier, and Intervention, were hung up on 
the wall. 

After approximately 20 minutes, the participants were ready for the collective 
part. They were asked to hang up each of their notes on the paper chart, under the 
most suitable headline.  First there was a bit hesitation and uncertainty about where 
to hang up the notes. However, one of the participants started by reading up one of 
her notes while hanging it up on the wall: “Fewer identification errors”. Then another 
participant said that she might have a note in continuation of the previous. Her note 
regarded a change of attitude to better comply with the procedures, especially on pa-
tient identification. The situation fostered a short dialogue on the subject and in that 
way many of the notes brought about a debate on the subjects mentioned.  

Sometimes some of the participants were discussing while others hang up notes. 
When all the notes were distributed on the charts on the wall, the participants and the 
facilitator collectively went trough each note and discussed them according to the 
various columns in the effect map. This generated some very constructive discus-
sions about the nature of experienced problems and desirable effects as well as pos-
sible solutions. E.g. the nurses had posted a note under the barrier headline saying: 
“Not signed for non-prescribed drugs” and she explained that sometimes the nurses 
gave medication (painkillers, sleeping pills) to the patients which was not prescribed 
by a doctor. An other participant asked questions to the nurse on the practice and she 
explained how and why the medication ended up in kardex and not in the EMR al-
though this was against the procedures. (Kardex is the paper based part of the patient 
record where the nurses’ report on their observations and actions however informa-
tion about medication is only suppose to be recorded in the EMR.) On the basis of 
the discussion, an effect was formulated: “get all medication registered in the EMR”. 
The discussion continued on how that effect could be achieved revealing hypotheses 
and suggestions for interventions. One of the participants was more knowledgeable 
of the EMR and thus able to suggest tailoring of settings in the EMR that could sup-
port a solution. It was discussed how the groups of nurses and physicians could con-
tribute to achieving the effect. If new effects or problem arose during the discussions, 
the person was encouraged to write it on a post-it note and put it on one of the charts 
on the wall. 
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We went through the notes in the different categories and people themselves 
mentioned if they had written a note stating something similar but just formulated it 
differently so that these notes could be grouped together. Sometimes slight 
differences between the notes were discussed and consensus was reached whether 
they could be grouped as similar or not. The notes also shifted columns during the 
discussions. The project worker had written three notes on effects related to time true 
registration of prescribing, dispensing, and giving respectively. The nurse had placed 
a note on the barrier chart saying “time true registration of medication administration 
– e.g. bring laptops to patients (why is that not done)”. First the note was grouped 
together with the other notes under ‘effects’ regarding time true documentation. But 
the nurse substantiated her note by, that lack of time true registration prevents the 
detection of errors in the medication because the nurses cannot command the 
complete medication of a patient if they do not take EMR-laptop with them. In that 
respect lack of time true registration was experienced as a barrier to the overall effect 
termed “safer medication”. The note said nothing about lack of time true registration 
thus the note were placed under hypothesis for how to obtain safer medication and to 
obtain better compliance with time true registration namely by taking the EMR-
laptop out to patients ward and do the registration on the ward when the medication 
is given. This is an example of how some of the notes shifted among the columns as 
the effects, barriers and hypotheses were discussed in details. 

After having went through all the notes and discussed some of them in details, it 
was time to map the notes with each other. A spread sheet version of the effect map 
was projected on the wall next to the note filled paper charts The notes were typed 
into a spread sheet creating more or less complete rows. One row might contain only 
an effect where as another row contained a barrier and a hypothesis. The various 
rows were discussed and some of the blank fields were filled in for example with 
new sub effects, target groups, suggestions for measures and who was influential. 

Acording to the plan, the workshop should end with the participants prioritizing 
what effects to continue working on. However, it did not happen as explicit as 
planned for but ended out being a consensus decision. The dicission followed from a 
discussion that balanced between the extend of the problem experienced either in 
severity or in scope (in terms of how often) and what was possible to address within 
the constraints of the project. 

4.5.2 After the workshop 

In the first month of the project period, meetings with the nurse and the physician 
were held on a weekly basis and later on ad hoc basis. At these meetings part of the 
reflection and evaluation activities took place, se Table 2. We discussed the observa-
tions and the formative effect measures. The evaluation sometimes fostered further 
analysis and planning which was also done at these meetings. For example an audit 
showed that the planned interventions did not lead to realization of the effect. Thus, 
suggestions for other interventions addressing the effects were developed (Granlien 
and Hertzum 2009).  

Another result of these reflections at the meetings was that it was decided to post-
pone an intervention regarding the IV antibiotics because it was not found reasonable 
or possible to impose this extra work at the physicians. Instead, waiting for the tech-
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nical solution was found more preferable, among others due to patient safety con-
cerns. Furthermore, an intervention regarding telephone prescriptions was cancelled 
because it was realized that the telephone prescriptions were just adding extra work 
to the nurses without contributing significantly to achieving the effect. If the physi-
cian was reached by phone she would probably also be in front of a computer and 
thus able to type in the prescription herself – the telephone prescribing was not nec-
essary. However, the last intervention regarding delegated medication was found 
very valuable, both among nurses and physicians, in order to obtain the desired effect 
so it was pursued. The intervention field in the effect map was refined and divided in 
to different steps to plan the delegated medication-intervention. First the list of drugs 
should be approved and related procedures worked out and decided upon organiza-
tionally. Then the list and the new role assignment had to be technically implemented 
in the system. Finally, a training effort was included. It addressed not only how to 
use delegated medication but was also aimed at influencing and changing the nurses’ 
way of working so that they would use the delegated medication.  

It was part of the original project design to have a second workshop as a supple-
ment to the meetings and to refine the effect map technique and the formative ap-
proach in general. However for several reasons, mainly due to lack of resources, it 
was not possible to plan such a workshop. 

5. Discussion 

One of the main contributions to facilitation of participation in formative evaluation 
was the design and use of the effect map, which will be discussed a little further 
down. But also the design of the participatory approach to formative evaluation, es-
pecially the choice of the work system as object of evaluation, helped facilitate par-
ticipation. The focus on effects of the entire medication process compared to a more 
IT/IS centric focus, made room for the  participants to contribute with effects and 
suggestions for improvements not having to worry whether it was exactly related to 
the EMR or not. In addition, it made it possible to participate and contribute with 
valuable comments regardless of ones knowledge about the EMR and technology 
skills. Mapping techniques used within the IS field tends to have a very strong sys-
tem/technology focus which is natural since they are developed by people with a 
computer science, or similar background. Organizational change management ap-
proaches do not seem to be effective on their own either. They tend to focus too 
heavily on people, organizational structures, and human resource management poli-
cies (Markus 2004). The focus on the effects of the work system fosters equal atten-
tion to all elements in the work system. In that way, we avoid the spilt between the 
social and the technical. 

The choice of project participants and composition of the project group also seems 
to play a role in facilitation participation. The composition of participants worked 
very well in this project. The participants seemed to be very honest when they told 
about their ways of working and the problems they experienced in their work. This 
kind of honesty is not trivial, especially when you know that you do not always com-
ply with the guidelines and procedures. This was despite the presence of the quality 
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manager, whose job is to secure compliance with guidelines. I don not think we 
would have seen the same openness if the management were present during the dis-
cussions. On the other side, it would be reasonable to believe that participation of the 
management could lead to better management support of the following process with 
intervening and obtaining the effects, as was the case in this project. But participation 
of management could also hinder people from talking freely and honestly about the 
things not working properly.  

The composition with representatives from various stakeholder groups worked 
well as they could contribute with different perspectives to the discussion of effects 
and interventions etc. Although it was productive to have both a nurse and a physi-
cian represented in this case one should be aware of the power structures between 
these two groups. In another project where physicians and nurses participated in a 
series of workshops together the physicians was far the most influential. Even if the 
nurses disagreed, they kept quiet instead of arguing for their viewpoint. However, in 
this case the physicians were chief physicians, which might play a role. 

A slightly remarkable but interesting observation from the workshop, was that the 
nurse’s notes could mainly be categorized as barriers regarding daily problems, and 
the physician’s notes could mainly be categorized as hypothesis for solutions. Which 
very simplified could be said to correspond to the work tasks of each of their profes-
sions. It would be interesting to investigate whether this is a tendency or not in order 
to select the participants for future effect mapping workshops. Generally, it would be 
relevant try out different compositions of participants, e.g. whether the management 
should be represented together with clinicians or it would be better to have a separate 
workshop for the management level etc. Of course, the composition of participants 
depends on the purpose and object of the evaluation. In addition it is important to 
bear in mind that there can be different rationales among the different stakeholder 
groups e.g. the politicians, the administration/top management and the nurses and 
physicians (Jespersen 2007) which can result in disagreements. 

5.1 The effect map as a facilitator for participation in formative 
evaluation  

The effect map was designed to support participation in formative evaluation. The 
map was used mainly at the workshop in the beginning of the project but also itera-
tively later in the project e.g. at meetings with the nurse and physician. The effect 
map helped structure the discussions at the workshop. It produced valuable informa-
tion to inform and plan for concrete interventions in order to improve the medication 
process. As well as concrete effects and measurements to control whether the process 
is going in the desired direction. Especially the process of mapping the notes into the 
rows in the map supported this process. 

Not all of the discussions were clearly structured around the columns or rows in 
the map and it was a balance for the facilitator when to stop a good discussion. 
Sometimes during the discussion, effects are revealed even though they might not be 
formulated as effects at first. But on behalf of the discussion the facilitator suggested 
new things to be filled into the map. The facilitator plays an important role in inter-
preting what is said and help formulate and structure the statements to suit into the 
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columns in the effect map. Consequently, how the facilitator acts plays an important 
role in the outcome of the effect mapping. 

Certain issues regarding the design of the map was exposed during the test of the 
map in this project. The Hypothesis and Barrier columns are related in the way that 
Hypothesis often contains suggestions for changes to remove barriers. Whether a 
statement was a hypothesis or a barrier depends mostly on the formulation e.g. “the 
EMR is not used every where at the hospital” is formulated as a barrier. However, it 
is concerned with the same issue as “that out-emergency and the out-patients’ clinics 
start using EMR as well” which is formulated as a hypothesis. The Effects columns 
and Hypothesis column are also closely related which was intended from the begin-
ning. A hypothesis can in many instances be reformulated as a sub-effect and then 
assigned with a hypothesis about how the new effect can be obtained.  

It was the intention that the participants should not feel too hampered by the head-
lines and thus risking loosing good ideas and issues that they might not think of as 
effects due to a slightly different formulation.  

The effect hierarchy was just indicated in the map by two effect columns. Hence, 
a hierarchy map in a separate document could be valuable to show the possible rela-
tions between the effects. It may also serve to illustrate that you can start different 
places in the hierarchy and work your way either up or down through specific effects 
to overall general effects. Furthermore, an effect hierarchy has the potential to show 
relations between concrete effects suggested by for example on-the-floor participants 
and more overall effects suggested by the management or a political level.  

6. Conclusion 

The action research study reported in this paper is an application of a participatory 
approach to formative evaluation which serves as an example of how participation in 
formative evaluation can be facilitated. The effect map has proven valuable to 
involve participants in effect specification and to provide suggestions for how effects 
can be obtained through various interventions. Having the work system as the object 
for evaluation seemed to broaden to possibilities for particpation as the participants 
could contribute regardless of the technology knowledge and skill. In addition the 
work system focus opens for a wider range of suggestions for improvements. 
Facilitating participation also implies a discussion on who is to particpate in what 
constellation contemporery being aware of power structures when planning the 
participation. 
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