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DO PLANNING SUPPORT SYSTEMS IMPROVE 
PLANNING OR NOT 

A measurement framework and randomized experiment 

Marco te Brömmelstroet 

 

Abstract 

Although Planning Support Systems (PSS) were, and are still, seen as very promising for improving urban 

planning practices, several decades of developing generations of such technologies have not bridged the implementation 

gap. To close this gap, a realistic evaluation of what works and what doesn’t is needed. In this paper I present a 

framework to support such evaluation based on the ‘quality of planning’ concept. This framework is subsequently used 

to assess the added value of a state-of-the-art PSS. In a controlled experiment I test if there are systematic differences 

on planning quality between an assisted planning process supported by a PSS and an unassisted planning process, 

without a PSS. The results are presented in both descriptive and parametric statistics to provide a rich account of both 

systematic and non-systematic effects. The outcomes show that the PSS brought a systematic added value to a number 

of dimensions of the quality of the planning process. It was especially strong in supporting the group process and in 

providing insights in mechanisms of urban problems to the participants. However, the quality of the outcomes was not 

systematically improved. These findings raise some interesting questions on what PSS aspire and what they currently 

achieve. Especially the importance of mediating between the instrument and participants seems an important element. 

The measurement framework was useful in supporting this analysis and could be further developed an used in research 

on PSS usability. 

 

1     Introduction 

In planning research, it is considered a truism that urban planning is about linking different 

types of knowledge to actions in the public domain (Friedmann 1987). There are many 

debates about what types of knowledge are needed; by whom; at which part of the process 

(Khakee et al. 2000); and how they should be related to planning actions (Forester 1989; 

Healey 2007; Nonaka and Konno 1998). It is widely accepted that knowledge does bring 

added value.  

Researchers and practitioners in the field of Planning Support Systems (PSS) started from 

this notion and have developed a wide range of dedicated technologies that aim to support 

linking, integrating and creating planning-relevant knowledge in specific parts of the 

planning process (Brail and Klosterman 2001; Brail 2008; Geertman and Stillwell 2003; 

Geertman and Stillwell 2009; Geertman et al. 2013). To support these planning tasks, PSS 
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always have both a content and process element. These instruments hold a huge potential 

for the ‘hopelessly complex human endeavour’ of urban planning (Couclelis 2005). 

However, as has been consistently demonstrated in a growing number of studies, their use 

in actual planning practices is very limited. In his seminal study on this ‘implementation 

gap’, Vonk summed up the main shortcomings of current PSS: ‘too generic, too complex, 

too inflexible, incompatible with most planning tasks and oriented towards technology 

rather than problems and too focused on strict rationality’ (Vonk 2006). One of the main 

conclusions of his research into the underlying reasons behind these shortcomings is that 

there is a fundamental and consistent gap between the world of PSS developers and the 

reality of PSS users (see already Lee 1973; Lee 1994; and recently confirmed in Te 

Brömmelstroet 2010; Vonk 2006). In the light of this apparent mismatch, it is striking that 

very few concerted research efforts have focused on the need to overcome the 

implementation gap. A recent meta-study showed that the question of usability of PSS is 

almost non-existent in research circles, and when present, it is only fragmented at best (Te 

Brömmelstroet 2013)  

It is time for a coordinated effort to move forward on understanding and improving PSS 

usability. Such an effort should aim to uncover what currently works or does not work in 

which practical contexts and the reason why, as dictated by the approach of ‘realistic 

evaluation’ (Pawson and Tilley 1997). The goal of this paper is to develop and use an 

analytical framework that supports such practice-oriented evaluation. First, the concept of 

planning quality is defined into a multi-dimensional framework (section 2), necessary for 

assessing and comparing the usability of PSS in different contexts. This framework is 

operationalized in section 3, and used in a controlled experiment to test the general added 

value of a PSS in a typical planning process (section 4). Structured by the framework, the 

results of this experiment are interpreted and discussed through both descriptive and 

parametric statistics. The paper is a first exploration of an experimental research approach 

to the added value of PSS and it builds on arguments why this has an added value. But due 

to its explorative nature it closes with an extensive reflection and discussion on the lessons 

learned on research choices and possible ways forward. 

 

2     Performance of PSS  

In a recent meta-analysis of PSS literature, a conceptual framework was introduced that 

formulated ‘improving planning quality’ as the core goal of PSS (Te Brömmelstroet 2013). 
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Based on the literature on knowledge management, process management and group model 

building, the framework was then translated into thirteen dimensions (Dean et al. 2006; 

Rouwette et al. 2002). Planning quality is first divided into quality of outcomes and quality 

of planning processes. There is no clear academic consensus about what distinguishes good 

from bad planning or a single concept shared concept of planning quality. Instead there are 

many competing schools of planning paradigms that all weigh in on this debate (overviews 

in: Allmendinger 2002; Allmendinger 2002; Campbell 1996; Friedmann 1998). One of the 

fundamental differences between these schools is a focus on the quality of the planning 

outcome versus the quality of the planning process, especially in recent contributions that 

argue for a more participatory and inclusive planning style (see e.g. Burby 2003; Healey 

2007). Instead of choosing one side in this debate, here I aim to be as inclusive as possible, 

but with a focus on the more strategic phases of planning. To do so, Fischler (2012, p. 110) 

provides a very useful starting point, stating that good planning: convey(s) a clear sense of 

purpose (a vision, a set of values) and a clear definition of the issue(s) at hand, express 

regard for diverse community needs, present a realistic action plan focused on a limited 

number of projects or actions, and contain provisions for monitoring. Good plans marry 

idealism and realism: they help shape the collective environment according to certain goals 

for tomorrow and in accordance to the means available today. Good plans also combine 

sound analysis of problems and artful design of solutions. Without a clear definition of 

issues and goals, without political support from the powers that be (which, in a democracy, 

includes the voters and their interest groups), and without a sensible implementation 

strategy, a plan is not likely to have much impact. 

In this light it is useful to distinguish (analytically) between quality of planning outcomes 

and of planning processes. As argued elsewhere, PSS literature argues that both qualities are 

improved by using PSS, where each instrument focuses on specific sub elements (Te 

Brömmelstroet 2013). When hypothesizing about potential added value of their 

instruments, PSS developers distinguish four main outcome elements: novelty, workability, 

relevance and specificity. This mirrors insights from the field of ideational output, where 

these four dimensions are further broken down into sub dimensions. For example, novelty 

turns into originality and paradigm relatedness, while workability is divided into 

implementability and acceptability (see table 1).  

Much more than coming to the best, most effective or most optimal means to a given end 

(the focus of Decision Support Systems), the quality of strategic planning phases is much 
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more about individual and shared learning. Fischler (2012) noted that ‘planners who do 

good urban planning in terms of process help to make planning an opportunity for public 

learning and public deliberation’. In contrast to the relatively well-defined choices in 

operational phases, strategy making is all about making sense of so-called ‘wicked problems’ 

(Rittel and Webber 1984). Most PSS developers argue that their instrument increases the 

ability of the planning participants to learn and share knowledge with others (Amara et al. 

2004; Gudmundsson 2011). The abovementioned metastudy identified a number of 

distinct elements in these arguments (right column of table 1). These dimensions are also 

found in recent studies on Group Model Building, which specifically focused on 

supporting group learning with instruments (Rouwette et al. 2002; Rouwette 2003; 

Rouwette et al. 2009). Note that the first four dimensions relate to personal learning, 

whereas the latter five relate to the quality of the group process. Again, some dimensions 

are further broken down into subdimensions. The letters in table 1 are linked to the 

statements in table 2 and 3. 

Table 1: Multi-dimensional framework for measuring quality of planning and performance 
of PSS 

Planning	  outcome	   Planning	  process	  

Novelty	   Reaction	  

Originality	   A	   Enthusiasm	   J	  

Paradigm	  relatedness	   B	   Satisfaction	   K	  

Workability	   Credibility	   L	  

Implementability	   C	   Insight	  

Acceptability	   D	   Insight	  regarding	  problem	   M	  

Relevance	   Insight	  regarding	  assumptions	   N	  

Applicability	   E	   Commitment	   O	  

Effectiveness	   F	   Communication	   P	  

Specificity	   Development	  of	  shared	  language	  Q	  

Completeness	   G	   Consensus	  

Implicational	  explicitness	   H	   Consensus	  on	  problem	   R	  

Clarity	   I	   Consensus	  on	  goals	   S	  

	   Consensus	  on	  strategies	   T	  
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Cohesion	   U	  

Efficiency	  gains	   V	  

 
3 Operationalization   

To deploy the conceptual framework of planning quality, I have operationalized it by 

translating each subdimension into several statements (see table 2), closely following the 

statements used in the field of ideational output. These statements can then be used to ask 

external raters (i.e. planning professionals) to assess the quality of planning outcomes.  

Table 2: Statements on quality of planning outcome 

The planning outcome… 

A1 ... is ingenious. 

A2 ... is imaginative. 

A3 ... is surprising. 

A4 ... is novel. 

B1 ... is radical. 

B2 ... is transformational. 

C1 ... can be easily implemented. 

D1 ... is socially acceptable. 

D2 ... is legally acceptable. 

D3 ... is politically acceptable. 

E1 ... clearly applies to the stated problem. 

F1 ... will solve the problem. 

F2 ... is effective. 

G1 ... can be decomposed into independent 
subcomponents. 

G2 ... covers who. 

G3 ... covers what. 

G4 ... covers where. 
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G5 ... covers when. 

G6 ... covers why. 

G7 ... covers how. 

H1 There is a clear relationship between actions and 
expected outcome. 

I1 ... is clearly communicated. 

I2 ... is easy to understand. 

 

The subdimensions of the quality of the planning process were also translated into 

statements (see table 3). Here, I stayed as close as possible to validated statements used in 

Group Model Building research. Participants of planning sessions can be asked to respond 

to these statements, which provides insight in their perception of the experienced planning 

process. 

Table 3: Statements on quality of planning process 

J1 I have a good feeling about the session. 

J2 The session resulted in valuable results. 

K1 The session was successful.  

K2 I am satisfied with this session. 

K3 The other participants are satisfied with the session. 

L1 The results of the session offer real solutions to the problem. 

L2 The results of the session are based on correct assumptions on the underlying 
system. 

L3 I am confident that the group solution is correct. 

M1 My insight into the problem has increased. 

M2 The session has given me insight into the relations between the different elements of 
the problem. 

M3 It is clear to me what the causes of the problem are. 

M4 I now have more insight into the processes that play a role in the problem. 

M5 The session resulted in new insights. 

N1 My understanding of the opinions of the other participants about the problem has 
increased. 
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N2 I understand how other participants in the session perceive the problem. 

N3 The other participants understand how I perceive the problem. 

N4 I better understand the proposed solutions of the other participants in the session. 

O1 I support most of the results that were drawn during the session. 

P1 The process has given me insight into other people’s opinions and ideas about the 
problem. 

Q1 During the sessions we developed a shared professional language. 

Q2 During the sessions a platform emerged that supported the sharing of ideas. 

R1 We have reached a shared vision of the problem. 

R2 The results integrated the participant’s diverse opinions and ideas. 

R3 We were able to reach a consensus on the problem. 

S1 We have reached a shared vision on the strategic goals. 

T1 We have reached a shared vision on the possible solutions. 

U1 I had a strong sense of being part of a group. 

U2 The session brought me closer to the other participants. 

U3 We experienced conflict during the session. 

U4 There was conflict about the task we had in the session. 

V1 The session was time efficient. 

 

These two operationalized frameworks are sensitive to a wide variety of potential impacts 

of a PSS on planning quality. It allows testing of which attributes of planning outcomes and 

processes benefit from PSS support, and thus supports the realistic evaluation of PSS 

(Pawson and Tilley 1997). 

 

Research design 

The aim of this operationalized framework is to support a wide variety of research settings 

to assess and improve PSS usability, and to develop insights into the effectiveness of 

interventions. Here, I will employ the framework to test the general hypothesis that PSS 

bring an added value to planning processes in a controlled experimental research design.  
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Why a controlled experiment? 

As discussed elsewhere, empirical research on the use of PSS is almost completely based on 

single case studies performed by the PSS developer him/herself (Te Brömmelstroet 2013). 

As each PSS is designed and applied in a certain planning context, this approach has 

provided us with a large body of very rich insights into context specific- and situated 

applications (overviews:Brail and Klosterman 2001; Brail 2008; Geertman and Stillwell 

2003; 2013). However, this dominant research design also puts a severe limitation on 

developing a general understanding of PSS usability. The context-embedded nature of most 

empirical research makes it hard, if not impossible, to isolate the effects of the PSS 

intervention from the effects of the context variables. This limits the internal and external 

validity of this research and poses serious limits to the desired link up with the existing 

strong theoretical work (such as: Lee 1973; Batty 1994; Klosterman 2001; Vonk et al. 2005; 

Vonk 2006; Geertman 2006; Klosterman 2012). 

One research design that supports realistic evaluation and strengthens this link between 

theory development and empirical research is the controlled experiment: ‘If a causal factor, 

X, is manipulated, then, given appropriate controls, a systematic effect is produced on the 

response variable, Y’ (Goldthorpe 2001, p. 5). This systematic effect is associated with (and 

probably caused by) the manipulation of the causal factor. Ideas about causal factors can be 

taken directly from PSS theory, and the outcomes can be translated directly back into this 

theoretical body. An additional benefit of this is that it offers a research vehicle for quick 

and easy replication to control for the difference in context and its influence.  

 

Use of experiments in PSS literature 

A small number of studies in the PSS literature have applied the experimental design. Their 

main characteristics and shortfalls are shortly discussed below. In a field experiment 

(Ligtenberg and Vonk 2010) compared two PSS development methods as causal 

mechanism for the acceptance functionality and usability of a sketch PSS. They used the 

same group of planners in both control (technical/rational development of a PSS) and 

treatment (socio-technical development) conditions. Their case study, as they refer to it, 

concluded that the socio-technical development leads to better results. Because treatment 

and control groups were not independent, the analytic power is limited; the findings are 

potentially influenced by learning that takes places in between groups.  
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Nyerges et al.  (Nyerges et al. 2006) tested two different set-ups of the same PSS (mainly 

the process of interaction with the instrument) in two different groups. The process set-up 

influenced the number of options generated as well as the level of consensus and 

satisfaction of the planners.  

In another study Jankowski and Nyerges (2001) used a laboratory experiment setting. One 

hundred and nine student volunteers divided in 22 groups were supported by a moderated 

PSS. Each group received five randomly assigned tasks that involved site selection, but 

varied on complexity, conflict and access to technology. There was no control group. The 

findings suggested that the PSS maps did play a role in group decision-making (albeit a very 

limited one). 

A second laboratory set-up is the recent study completed by Arciniegas et al. (2013) with 

thirty-two students to test four hypotheses on the effectiveness of three different support 

tools. Each participant used all three PSS to perform the same planning task. Here, the 

order of use was randomized, to control for the interdependence between the treatments. 

The authors did acknowledge that learning could have taken place and could have 

influenced the results (i.e. perceived and observed effectiveness of the three tools). 

Unfortunately due to the absence of a control group, the study does not give insights into 

the general added value of PSS for planning.	  

 

4 Set-up of the experiment 

I designed the study as a randomized, controlled laboratory experiment, with the aim to 

optimize the internal and external validity of our findings (Bryman 2008). Testing the 

general claim of the PSS literature (that it improves planning) calls for a strong focus on the 

ability to connect our findings to the theory. Although I took careful steps to mirror the 

characteristics of urban planning practice as much as possible, some of the ecological 

validity of the findings was reduced. Through discussions with the PSS developers, the 

relative simple setup of the experiment resembles most fundamental characteristics of how 

this PSS is used in (workshops in) actual planning processes 
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Student groups 

The experiment took place in November 2012, as an obligatory part of a second year 

course of the Bachelor’s Degree in Urban Planning programme at the University of 

Amsterdam. The 78 student participants were told that they were taking part in an urban 

planning competition. These students were randomly divided into groups of six. Within 

each group, each student was randomly assigned one of six planning roles and received 

information about the plan (see below) that was relevant for their role and the specific goal 

for the planning session. Each group had students playing out the following six roles:  

-‐ Environmental specialist (air quality), 

-‐ Environmental specialist (external safety), 

-‐ Environmental specialist (sound), 

-‐ Urban designer, 

-‐ Transport specialist, 

-‐ Project economist. 

 

Each of the thirteen groups received the same planning challenge for an infill area in the 

old harbours of Rotterdam (figure 1). They were presented with an existing design for the 

area (figure 2) and the corresponding problems (each role had their own knowledge of 

specific problematic aspects of the plan) and were asked to develop a new plan that would 

solve these issues in a session of 60 minutes.  

Figure 1: Brownfield location in the old harbours of Rotterdam 
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Figure 2: Original design for the area provided to each group 

 

 

Control versus treatment 

The resulting thirteen groups were, again randomly, divided into six control and seven 

treatment groups. The control groups received no support; they were assigned to a table 

with empty maps, instructed to start, and informed when the time for the exercise ended. 

These six groups worked simultaneously in one room. The treatment groups received the 

full support of a PSS designed to support these types of planning projects (actually the 

program was used to support the planning processes for this specific area also in real life). I 

utilized a state-of-the-art PSS in our experiment, with the following features. Linking to the 

above discussion on PSS, in this case the treatment makes use of the full support that is 

offered by the PSS. This means that the treatment groups get both the technology and the 

support of a mediator and chauffeurs. Without the latter, the first would not be usable in 

practice. 

The PSS links a 2D and 3D design interface with eight different analysis models (transport, 

noise, air quality, liveability, groundwater, sustainability, external safety and costs modules). 

Second, it can calculate the effects of interventions for all modules within minutes, so that 

it can be used in an interactive workshop setting. Third, it uses a surface table to enable 

participants to interactively engage with the design and effects. Fourth, and particularly 

important for our experiment, it offers process support by a team of three experts. Two 

mainly served as guides (chauffeurs) for the application of the PSS. They translated the 

conversation into interventions in the PSS, ran the models and presented the outputs back 

to the group. A third person had the role of process moderator and guided the groups in 

their design and analysis iterations. These treatment groups worked in series. The physical 

set-up is displayed in figure 3. 
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Figure 3: Set-up of control group (left) and treatment group (right) 

      

 

Data gathering and analysis 

To find out if there are any systematic differences in the performance of the control and 

treatment groups I utilized several data gathering techniques. 

First, two external planning experts (PhD candidates in Urban Planning at the University of 

Amsterdam) rated the general quality of the resulting strategies. They were asked to 

respond statements that referred to the dimensions of table 2. They were not informed of 

the hypothesis, nor were they aware of which group (control or treatment) had produced 

which strategy. The raters were asked to respond to each statement by using a 7-step Likert 

scale, ranging from ‘totally disagree’ (1) to ‘totally agree’ (7). This allows analysing the 

direction and intensity of their attitude towards the planning outcomes (Matell and Jacoby 

1971, p. 659). 

Second, all participants filled in an evaluation form, sharing their personal perceptions of 

the process (i.e. their responses to the statements in table 2). And third, I used direct 

observation by a fourth researcher, by video and audio recording. These observations were 

used to inform the outcomes of the first three analysis instruments. 

For the analysis, the students’ responses to the questionnaire were averaged and then 

compared and tested for systematic differences. To indicate the strength of the differences 

in effects, I used the p-value of a two-tailed ANOVA f-test to compare two independent 

means. The statements were grouped and averaged for the sub dimensions and the overall 

dimensions. The two statements on conflict were first inverted to make them compatible 

with this process. For the outcome dimensions, the scores of the two evaluators were also 

averaged and then processed in the same way. 
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Of the thirteen groups, seven received the PSS support treatment. During the first 

treatment session, there were extraordinary and severe problems with the process and with 

the support of the PSS. The PSS mediator was not well prepared and started with a formal 

presentation. It was immediately clear that this blocked a constructive working process. 

After this first session, we decided to radically change the process by offering the groups a 

more open start in which they first developed intervention ideas and then were introduced 

to the PSS. A quick scan showed that this significantly influenced the results of this group, 

and thus, for the purpose of this research, the results of this group were excluded from 

further analysis. Also, five students were absent. This leaves twelve groups and 67 students 

(31 in control groups and 36 in treatment groups) for the final analysis. 

 

5 Results 

This section starts with a descriptive exploration of the performance of all the groups. This 

gives a first overview of the possible effects of the PSS treatment. After that, I will present 

the results of parametric test on all the dimensions of table 1, first for the outcome- and 

then for the process dimensions. After the initial presentation of results, I will discuss the 

most notable findings. 

 

Descriptive statistics of group performance 

To see how the control groups and treatment groups performed, I will present the scores 

of each group on the main dimensions of process- and outcome quality.  All group scores, 

the average scores and standard deviations are presented in table 4 (control) and table 5 

(treatment). Figure 4 and 5 offer a graphic overview of the averages and standard 

deviations. 
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Table 4:  Process and outcome quality of the six control groups (7 step Likert scale) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Group 1 2 3 4 5 6 
mea

n 
stde

v 

PROCESS 
QUALITY 4,98 5,14 5,70 4,74 5,44 5,82 5,30 0,42 

 

Reaction 4,75 5,10 5,75 4,73 5,65 6,15 5,35 0,58 

 

Insight 5,08 4,59 5,19 4,25 5,08 5,58 4,96 0,47 

 

Commitment 5,20 5,40 6,60 5,40 6,00 6,33 5,82 0,57 

 

Communication 5,20 5,20 5,40 5,00 5,80 5,67 5,38 0,31 

 

Shared 
Language 4,50 4,50 5,40 4,50 5,10 4,58 4,76 0,39 

 

Consensus 5,48 5,64 6,28 5,44 5,56 5,93 5,72 0,32 

 

Cohesion 5,05 5,50 5,97 4,85 5,50 5,88 5,46 0,44 

 

Efficiency 4,20 6,20 5,40 5,40 5,00 6,50 5,45 0,83 

OUTCOME 
QUALITY 3,60 5,00 3,27 3,83 3,40 3,67 3,80 0,62 

 

NOVELTY 2,25 4,42 2,92 4,17 2,42 3,33 3,25 0,90 

 

WORKABILIT
Y 5,25 5,88 3,50 3,88 4,50 4,50 4,58 0,87 

 

RELEVANCE 3,67 5,83 3,17 3,33 3,17 3,67 3,81 1,02 

 

SPECIFICITY 3,75 4,70 3,55 3,80 3,65 3,55 3,83 0,44 
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Table 5: Process and outcome quality of the six treatment groups 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Group 1 2 3 4 5 6 
mea

n 
stde

v 

PROCESS 
QUALITY 

5,7
1 

5,1
0 

5,7
7 

5,7
3 

6,
00 

5,3
7 5,61 0,32 

 

Reaction 
5,9
4 

5,1
5 

5,9
2 

6,1
3 

6,1
0 

5,6
9 5,82 0,37 

 

Insight 
5,3
8 

5,1
0 

5,4
8 

4,9
8 

5,7
8 

5,1
3 5,31 0,29 

 

Commitment 
6,3
3 

5,6
7 

6,5
0 

6,4
3 

6,6
0 

6,0
0 6,25 0,35 

 

Communicatio
n 

5,3
3 

5,3
3 

5,5
0 

4,8
6 

6,2
0 

5,3
3 5,43 0,44 

 

Shared 
Language 

5,4
2 

4,8
3 

4,7
5 

5,5
0 

5,8
0 

4,6
7 5,16 0,47 

 

Consensus 
6,2
7 

5,0
0 

6,5
3 

6,4
6 

6,4
8 

6,0
8 6,14 0,58 

 

Cohesion 
5,4
6 

4,6
0 

5,3
3 

5,7
9 

5,4
5 

5,0
5 5,28 0,41 

 

Efficiency 
5,8
3 

5,0
0 

6,0
0 

6,0
0 

6,2
0 

5,2
0 5,71 0,49 

OUTCOME 
QUALITY 

3,4
6 

3,8
3 3,15 

3,2
7 

3,
08 

3,3
3 3,35 0,27 

 

Novelty 2,5
8 

3,4
2 

2,1
7 

2,4
2 

2,0
8 

2,3
3 2,50 0,48 

 

Workability 4,6
3 

4,2
5 

4,3
8 

4,3
8 

3,7
5 

4,3
8 4,29 0,29 

 

Relevance 3,6
7 

3,3
3 

2,6
7 

2,8
3 

3,1
7 

3,5
0 3,19 0,39 

 

Specificity 3,4
5 

4,0
5 

3,3
5 

3,4
5 

3,4
0 

3,4
5 3,53 0,26 
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Figure 4: Average scores and standard deviations on quality of the process 

 

 

Figure 5. Average scores and standard deviations on quality of the outcomes 

 

 

Effects on quality of the outcome 

To assess if the differences between the control and treatment groups that are presented 

above are systematic, all dimensions were assessed a standard parametric test (table 6). I 

will first discuss the outcomes for the quality of the outcome and than go to the quality of 

the process. 

 

 

 

 

 

 

Novelty Workability Relevance Effectiveness Total 
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Table 6: Results quality of the outcome 

  

Treatm
ent 

average
s 

Contr
ol 

avera
ges 

Differe
nces 

P 
value 

N 6 6   

Quality of planning outcome 
(total) 3.35 3.80 -0,44 0,143 

Novelty 2.50 3.25 -0.75 0.101 

 

Originality 2.42 3.06 -0.64 0.165 

 

Paradigm relatedness 2.67 3.63 -0.96 0.061 

Workability 4.30 4.59 -0.29 0.455 

 

Implementability 4.25 4.08 0.17 0.813 

 

Acceptability 4.31 4.75 -0.44 0.213 

Relevance 3.20 3.81 -0.61 0.199 

 

Applicability 3.33 4.25 -0.92 0.110 

 

Effectiveness 3.13 3.58 -0.46 0.301 

Specificity 3.53 3.83 -0.31 0.168 

 

Completeness 3.32 3.66 -0.34 0.123 

 

Implicational explicitness 3.67 4.33 -0.67 0.033 

 

Clarity 4.17 4.21 -0.04 0.914 

 Bold figures are significant on a .10 level 

 

The second column presents the average of the six strategies of the control groups, the 

third column the average scores for the treatment groups, the fourth column the difference 

between the two and the last column the result of the ANOVA f-test for significance. In 

this ANOVA test the values of all participants are compared. The exploratory nature of 

this experiment permits using a probability (P value) of .10 to distinguish between 

systematic and non-systematic differences.  

There are only two dimensions that have statistical significant (thus systematic) differences: 

on implicational explicitness (-0.67) and paradigm relatedness (-0.96). The first effect was 
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contrary to the expectations of the PSS developers. The PSS was expected to support the 

group in becoming more explicit about the interventions of the strategy. Instead, the 

opposite occurred. This could have to do with the questions and doubts that were 

introduced by the instrument. A lower paradigm relatedness is a more ambiguous result: 

this could indicate that the PSS supported the group in thinking more outside of the box. 

Breaking with a (ineffective) paradigm can be an explicit aim of PSS, but in this specific 

case this was not expected. The PSS aims to do the opposite: its underlying models help 

planning actors to test if their ideas and interventions are within prevailing legal 

requirements (i.e. following the current paradigm). 

The other dimensions also show mainly negative differences, but these are not significant. 

The low number of groups can explain this result. However, the logic of the measurement 

framework and experimental setup allows me conclude that I cannot verify an added value 

(i.e. significantly positive effect) of the PSS on the quality of the planning outcome (see the 

final sections for a wider debate about how the setup of the experiment influenced this). 

Although the findings point to an interesting counterhypothesis, they also do not allow 

falsifying this added value.  

 

Effects on quality of the process 

The comparison of the quality of the process is based on the averaged perceptions of the 

67 participating students. Again, I use a probability value of 0.1 to distinguish the 

systematic differences. In contrast to the quality of the outcome, the scores on most 

dimensions are much higher. This indicates that the participants had a general positive 

attitude to their experience.  
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Table 7: Results quality of the process 

  

Treatme
nt 

average 

Contr
ol 

avera
ge 

Differen
ces 

P 
value 

N 36 31   

Quality of planning 
process 5,61 5,32 0,29 0,084 

Reaction 5.82 5.38 0.44 0.035 

 

Enthusiasm 5.90 5.45 0.45 0.043 

 

Satisfaction 5.97 5.61 0.36 0.068 

 

Credibility 5.61 5.10 0.51 0.033 

Insight 5.29 4.98 0.31 0.110 

 

Insight problem 5.27 4.90 0.38 0,102 

 

Insight assumptions 5.29 5.07 0.22 0.298 

Commitment 6.25 5.84 0.41 0.093 

Communication 5.39 5.39 0.00 0.995 

Shared language 5.15 4.76 0.39 0.101 

Consensus 6.17 5.73 0.44 0.025 

 

Consensus problem 6.24 5.78 0.45 0.036 

 

Consensus goals 6.06 5.58 0.48 0.030 

 

Consensus strategies 6.09 5.71 0.38 0,102 

Cohesion 5.32 5.47 -0.15 0.412 

Efficiency gains 5.74 5.48 0.25 0.396 

 

The process quality dimensions also show much more significant effects of the PSS. First 

of all, there is a systematic effect on the general quality of the process (+0.29). This means 

that I can verify the claim of a positive added value of the PSS on the quality of the 

planning process. There are also a number of sub dimensions on which te PSS intervention 

has a systematic effect: on reaction (+0.44) and all its sub dimensions, on commitment, and 

on consensus (+0.44) and its sub dimensions consensus on problem (+0.44) and consensus 

on goals (+0.45). This indicates that the PSS has had systematic positive effects on 
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individual experience and on the group learning process. However, no effects were found 

on perceived individual learning. Observations indicated that the process moderator and 

PSS chauffeurs have a strong role to play in these added values. They ensured that the 

members of each group spent considerable time around the design table; used the 

opportunity to share individual ideas before going to the map table and collectively 

interpreted the effects of their ideas. 

On the level of the individual statements, the largest negative effect (-0.41) is found in the 

statement that addressed the sense of being part of a group. Observations confirmed this 

finding: the control groups were challenged to organize themselves, while the treatment 

groups stayed more passive and followed the process moderator. Both control and 

treatment groups scored relatively high on this statement. The largest positive effect (+0.75) 

was measured on the statement that addressed insight into the causes of the problem. The 

PSS was very useful in educating the participants on the underlying dynamics behind the 

sectoral problems that the groups had to address (especially air quality and noise). 

 

6 Conclusions 

In this paper I aimed to develop and use an operationalized framework to aid the 

development of a more generalized understanding of PSS performance. This framework 

builds on earlier work and research instruments from the field of ideational output and 

Group Model Building. First, it distinguishes the overall goal of improving planning quality 

into quality of the outcome and quality of the process. Through this, the framework is 

sensitive to a wide range of possible effects of PSS and inclusive to the most fundamental 

ideas on what planning quality is. Both qualities are further divided in subdimensions. To 

measure the quality of planning outcomes these dimensions were operationalized into 23 

statements. External raters were asked to respond to these statements to assess their quality. 

The process dimensions were operationalized into 31 statements. These were used to 

collect the perceived quality of the process as experienced by participants. 

In the second part of the paper, the framework was applied as a measurement instrument 

in a controlled experiment. The set-up of the experiment was to test the general premise 

that PSS (both the technology as the accompanying process support) have an added value 

for the quality of planning. 73 students were randomly allocated into thirteen groups of six 

students, and given the assignment to perform an identical planning. By varying the PSS 
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support (PSS-support versus ‘business as usual’) I was able to analyse systematic effects on 

planning quality. One group of six students was excluded from the analysis, because of 

problems with the treatment. Also, five students were absent. 

In the experiment I was able to verify an added value for the selected PSS (representing 

state-of-the-art instruments in the Netherlands) on the quality of the process. I could 

however not verify a systematic positive effect on the quality of the outcome. Two 

systematic effects (on paradigm relatedness and on implicational explicitness) were even 

negative, indicating that the PSS as it was used here might introduce barriers to the quality 

of the strategies. The lack of verification should not be mistaken for a falsification (i.e. 

absence of proof is not proof of absence). It could well be that this relates to weaknesses of 

the research design, research choices or the measurements framework. This will be 

discussed in the last two sections. 

Since the treatment included a complete process and content support (i.e. a PSS in its 

widest definition), it is hard to point to what exactly caused these systematic effects. I 

observed that especially the process moderation by the PSS chauffeurs seemed critical. 

They ensured that the group went to a clear design-analysis-design loop. In the first phase 

they were instructed to share their personal ideas and design a number of shared 

interventions. Then, they were invited to the instrument, where effects of these 

interventions were collectively interpreted. With this, the groups could then sharpen and 

optimize their original ideas. Even within the short timeframe of the experiment, this 

seems to increase the perceived quality of the process, especially on personal reaction and 

group consensus. 

One of the most remarkable findings is the large difference between the positive effects on 

process quality and the negative and absent effects on outcome quality. This is a paradox 

that deserves further attention in future experiments or case studies, which I will come 

back to in the discussion section below. 

 

Methodological reflection  

The aim of this research was to develop a framework to test claims of the PSS literature 

and to support a more general learning process towards improving the usability and added 

value of these instruments. As a first step in this direction, I choose to follow a relative 
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simplistic setup for the experiment. Since I hope that this can offer a direction for wider 

research initiatives, I want to share some reflections and ways forward. 

I am aware that, although based on relevant academic debates, the definition of planning 

quality is somewhat subjective and influences the way in which the performance of PSS is 

measured. I safeguarded the transparency of the research by providing the details of the 

operationalization of the definition. As an analytical tool in my experiment, it reflected our 

observations and was sensitive to a wide variety of potential effects of PSS on planning 

quality. Special care is needed when the framework is used in more concrete planning 

phases, where other characteristics of the outcome and the process might be important. 

Also, the internal consistency and measurement validity of the statements need to be tested 

further. 

Randomized controlled experiments have a number of scientific benefits, most 

prominently maximized internal validity (by controlling for the causal variable) and high 

replicability (the procedures are well documented and can be repeated to retest our findings 

in the same or in a different context and with the same or a different PSS). However, it 

severely limits ecological and external validity. Working with students in a highly controlled 

laboratory setting limits the transferability of our findings to real planning practice.  

Another question is how closely the experiment followed the golden standard of the 

experimental research design. Findings on causal relations can only be done ’given 

appropriate controls’ (Goldthorpe 2001). Although I applied randomization in the 

allocation of students and groups, the relatively small number of participants could lead to 

some other unforeseen effects due to group composition (e.g., overrepresentation of men 

or women in groups etc.) and of individual characteristics (strong leader type, local 

knowledge, student performance etc.). There was one control group that scored much 

higher on the quality of the planning outcome than the others, which indicates that some 

of these effects did take place. Role-playing was added to make the group dynamics 

resemble planning practice better. 

Although I measured the added value of a PSS in our experiment, such a research design 

only indirectly answers the question of added value in planning practices. To find out more 

about the relevance of our findings, it is necessary to carry out research in real-life planning 

practices. 
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Future directions 

The observations and experiences yielded many ideas for improvements to the PSS and the 

process set-up. Also numerous interesting research directions came to the fore during the 

assessment of the potential added value of PSS in urban planning.  

The first direction for further research is to test the interventions that improve PSS 

usability within the same analytical framework and research design. This would allow the 

testing of different mechanisms that could improve the usability of PSS, such as improving 

transparency, flexibility and communication value. Our findings indicate that effective 

improvement interventions should be sought in improving the knowledge exchange 

process among individual participants and between the participants and the PSS. One 

additional focus could distinguish between the effect of the technology of the PSS and that 

of the mediator. 

A second research direction is to focus on the intervening variables that influence how the 

PSS performs or is perceived to perform. I found that there were significant differences in 

how different roles perceived the usability of the instrument and the quality of the process. 

The environmental and transport roles seemed much better supported by the PSS than the 

urban design role. However, the small number of participants did not allow me to further 

investigate this. More research is needed to establish the validity of these intriguing 

suggestions. 

Third, the same analytical framework could be used to analyse real world planning settings 

(with and without PSS) to find out if our findings will be replicated there. This would also 

allow us to improve the measurement validity of the framework itself. 

A fourth direction of research could focus on replicating the experiment with other 

(student) populations and/or even with participants who are closer to real-life planning 

practice. This could strengthen the external validity. One way to move in this direction is to 

include students with different specializations within a single experiment. 

A fifth direction is refining and improving the elements of the experiment. By having more 

time per group and simulating more realistic influences (like power, stakes etc), we can 

improve the link between our findings and our observations in real planning practice.  

Sixth, the multidimensional framework could be extended to include more, and more 

specific, elements of planning quality (i.e. trust between actors). Allowing for this, the 
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generic part of the framework allows cross-case analysis, while the specifics make sure that 

it also fits very specific PSS aims in very specific contexts.   

The last research direction is the possibility to conduct a cross-analysis of the findings. A 

larger N, obtained after a number of experiments have been conducted, could enable 

reflection on some general group dynamic and psychological premises (e.g., that overly 

friendly and comfortable group dynamics limit creative abilities). 
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