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Abstract. The field of enterprise architecture is still very much in development. 
Many architecture teams are looking to improve their effectiveness. One of the 
instruments to do so is the Dynamic Architecture Maturity Matrix. In the past 
the DyAMM has been applied to many architecture practices to assess their ar-
chitecture maturity level. In this paper we present an analysis of these assess-
ments. This provides us with an overview of common strengths and weaknesses 
in existing architecture practices. In addition, we use the set of assessments to 
analyze the DyAMM instrument for four types of anomalies. 
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1   Introduction 

Enterprise architecture, the application of principles and models to guide the design 
and realization of processes, information systems and technological infrastructure, is 
seen by many as a means to make complexity in IS manageable [1, 2, 3]. For this 
promise to come true, sound architectural practices, by which we mean the whole of 
activities, responsibilities and actors involved in the development and application of 
enterprise architecture, have to be implemented [4, 5]. As an aid in developing these 
architectural practices architecture maturity models have been introduced in the past. 
These maturity models are used to assess the maturity of architecture practices and to 
suggest improvements to these practices. In [5] three types of maturity models are 
distinguished. The main distinction is between fixed-level models that distinguish a 
fixed number of maturity levels, usually five, like in the well-known CMM [6, 7, 8, 9, 
10, 11, 12] and focus area oriented models that depart from the idea that there is a 
fixed number of generic maturity levels and instead define for each focus area its own 
number of specific maturity levels. To still be able to show incremental growth, the 
overall maturity of an organization is expressed in terms of combinations of the ma-
turity levels of these focus areas. Focus area oriented models have been applied to 
testing [13] and software product management [14].   

As enterprise architecture is still a field in development, a focus area oriented 
model is the most appropriate as it allows for a more fine-grained approach [5].  
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The Dynamic Architecture Maturity Matrix (DyAMM) is such a focus area oriented 
model. The DyAMM is developed as part of the DyA program in which an approach 
to enterprise architecture is developed, called Dynamic Architecture (DyA), that fo-
cuses on a goal-oriented, evolutionary development of the architectural function [15, 
16]. The first version of the DyAMM, version 1.0, was developed in 2002 by a group 
of experts on the basis of many years of practical experience in the field of enterprise 
architecture. The format of the DyAMM was taken from the Test Process Improve-
ment (TPI) Model [13]. Based on the first few applications, the DyAMM underwent 
one update in 2004, which consisted of the repositioning of some of the maturity 
levels, resulting in DyAMM 1.1. DyAMM 1.1 has been qualitatively validated by 
applying it to a number of cases [5].  

The DyAMM has been applied to many organizations in the last couple of years 
from many sectors in various countries in Europe as well as in the US. Thus a sub-
stantial dataset of assessment results has been accumulated. This dataset not only 
provides an insight into the state of the architecture practice, but it may also be used 
to quantitatively analyze and refine the DyAMM as is presented in this paper. We 
defined four types of instrument anomalies that might occur in focus area oriented 
models and used the dataset to investigate the extent to which the DyAMM exhibits 
these four types of potential anomalies. We found only few actual anomalies, thus 
supporting the validity of the DyAMM instrument.   

The contribution of this paper is twofold. On the one hand it provides a view on the 
state of the architecture practice. On the other hand it provides a way to analyze and 
fine-tune focus area oriented maturity models. In the next section we will present the 
DyAMM in more detail. This will be followed in section 3 by an overview of the 
assessment results collected in the last few years. In section 4 we further analyze the 
assessment results with the purpose of fine-tuning the DyAMM. In section 5 we pro-
vide our conclusions. 

2   The Dynamic Architecture Maturity Matrix 

In this section we briefly discuss the DyAMM. For a full description of the DyAMM 
we refer to [15]. 

2.1   Structure of the DyAMM 

The DyAMM is an instrument to incrementally build an architecture function. It dis-
tinguishes 18 architecture practice focus areas that have to be implemented. These 
focus areas are derived from practical experience in the field of enterprise architec-
ture. The definitions of the architecture practice focus areas are provided in table 1. 

Each focus area can be divided into a number of maturity levels. By positioning 
these maturity levels against each other in a matrix, as shown in figure 1, the 
DyAMM presents the order in which the different aspects of the architecture function 
should be implemented. The maturity levels of each focus area are depicted by the 
letters A to D, indicating increasing levels of maturity. As each focus area has its own 
specific maturity levels, the number of maturity levels may differ for each focus area, 
varying from two to four. Most focus areas distinguish three levels. For example the  
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Table 1. The architecture practice focus areas of the DyAMM 

Focus area Definition 
Development of  
architecture 

The approach to architecture development, varying from isolated,  
autonomous projects to an interactive process of continuous facilitation.  

Use of architecture 
 
 

The way architecture is used: merely as a conduit for information, as a 
means of governing individual projects or even as a tool for managing the 
entire organization. 

Alignment with business 
 

The extent to which the architectural processes and deliverables are in tune 
with what the business wants and is capable of. 

Alignment with the 
development process 

The extent to which architecture is embedded in the existing (business and 
IT) development processes of the organization.  

Alignment with  
operations 

The extent to which architecture is both used in and built on the operations 
and maintenance discipline.  

Relationship to the as-is 
state 

The extent to which the existing situation is taken into account by the 
architecture processes and deliverables.  

Roles and  
responsibilities 

The distribution of responsibilities concerning both architecture processes 
and deliverables within the organization.  

Coordination of  
developments 

The extent to which architecture is used as a steering instrument to  
coordinate the content of the many developments that usually take place 
concurrently.  

Monitoring The extent to which and the manner in which compliance of projects with 
the architecture is guaranteed.  

Quality management The extent to which quality management is applied to the architecture 
practice.  

Maintenance of the 
architectural process 

The extent to which the architectural process is actively maintained and 
improved.  

Maintenance of the 
architectural deliverables 

The extent to which and the manner in which the architectural deliverables 
are kept up to date.  

Commitment and  
motivation 

The extent to which commitment is attained from and shown by the  
organization.  

Architectural roles and 
training 

The acknowledgement and support of the architectural roles and the extent 
to which architects can educate themselves. 

Use of an architectural 
method 

The extent to which a (common) architectural method is used.  

Consultation The extent to which communication among architects and between  
architects and their stakeholders takes place on a structural basis.  

Architectural tools The extent to which architects are supported by tools. 
Budgeting and planning The extent to which architectural activities are budgeted and planned.  

focus area Use of architecture has three maturity levels A: architecture used informa-
tively, B: architecture used to steer content and C: architecture integrated into the or-
ganization.  The position of the letters in the matrix indicates the order in which the 
focus areas must be implemented to incrementally build an architecture practice in a 
balanced manner. The thirteen columns define progressive overall maturity scales, scale 
0 being the lowest and scale 13 being the highest scale achievable. If an organization 
has achieved all focus area maturity levels positioned in a column and in all columns to 
its left, it is at that maturity scale. This is depicted by coloring the cells in the matrix up 
to and including the maturity level that has been achieved, for each of the focus areas. 

The organization depicted in figure 1 for illustrative purposes shows an unbalance 
in that some focus areas, like Alignment with the development process, are quite ad-
vanced, while others, like Use of architecture, are not yet developed at all. Thus de-
spite the development of some of the focus areas, on the whole the organization in 
figure 1 is still only at scale 1. Its first step would be to develop Use of architecture to 
maturity level A. 
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 Scale

Area

0 1 2 3 4 5 6 7 8 9 10 11 12 13 

Development of architecture  A   B   C       

Use of architecture   A   B    C     

Alignment with business A B C

Alignment with the development process   A    B  C      

Alignment with operations     A   B   C    

Relation to the as-is state     A    B      

Roles and responsibilities    A  B     C    

Coordination of developments A B

Monitoring    A  B  C  D     

Quality management        A  B   C  

Maintenance of the architectural process A B C

Maintenance of architectural deliverables     A   B     C  

Commitment and motivation  A     B  C      

Architecture roles and training    A  B   C   D   

Use of an architectural method    A      B    C 

Consultation   A  B    C      

Architectural tools       A    B   C 

Budgeting and planning    A       B  C   

Fig. 1. The Dynamic Architecture Maturity Matrix 

An organization that still has to build its architecture practice, starts with develop-
ing the focus areas positioned in scale 1 to their first maturity levels: Development of 
architecture, Alignment with business and Commitment and motivation (the A’s in 
column 1). To get to the next stage, the first maturity levels of the focus areas Use of 
architecture, Alignment with the development process and Consultation have to be 
achieved (the A’s in column 2). And so on. Once all A’s in columns 1 to 3 have been 
achieved, is it time to develop the focus area Development of architecture to the next 
level (the B in column 4). In this way the matrix can be used to set priorities in devel-
oping the architectural practice. 

2.2   Use of the DyAMM 

Each maturity level of each focus area is associated with one to four yes/no questions. 
Focus area level determination is done by answering these questions. Only if all ques-
tions associated with a maturity level can be answered confirmatively for an organiza-
tion, the associated maturity level can be said to be achieved. Table 2 shows as an 
example the questions associated with level A of the focus area Use of architecture.  
In total there are 137 questions associated with the matrix.  

Table 2. Questions to measure maturity level A of focus area Use of architecture 

Nr. Question 
  9 Is there an architecture that management recognizes as such? 
10 Does the architecture give a clear indication of what the organization wants? 
11 Is the architecture accessible to all employees? 

The DyAMM can be applied in two distinct ways: as an independent assessment or 
as a self assessment. The primary use of the DyAMM is as an assessment instrument 
to be used by independent assessors. Usually, an assessment is commissioned by the 
person responsible for the architectural function, most often the head of the architects, 
the head of the IT department or the CIO. The assessment may be the first step in an 
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improvement process. The assessors, usually as a team of two, complete the matrix by 
answering all 137 questions. They base their answers primarily on interviews with 
relevant stakeholders, like senior managers, business managers, project managers, 
system developers, operations personnel and architects. In addition, documentation is 
studied to support the findings from the interviews and to establish width and depth of 
the architectural artifacts. The second use of the DyAMM is as a self assessment to be 
completed by individuals for their own organization. Architects can answer the 137 
questions for themselves, which leads to a completed matrix. This latter use of the 
DyAMM is offered as a service to the architectural field [17].  

3   Analysis of DyAMM Assessments 

We collected 56 assessments conducted in the context of the DyA program over the 
period 2005 – 2008. This set includes independent assessments performed by DyA 
experts as well as self assessments executed in the context of courses or workshops. 
The assessments were collected directly from the DyA experts involved, which en-
abled us to establish their origins. In some assessments the authors were involved. 
The assessments are distributed over various industry sectors. Financial intermedia-
tion (23.2%), public administration (21.4%), transport, storage and communications 
(16.0%) and manufacturing (14.3%) are best represented. The high representation of 
financial intermediation in our set corresponds with a general high enterprise architec-
ture awareness that can be noticed in this sector and that is evidenced for instance by 
the frequent representation of this sector at enterprise architecture conferences. The 
high percentage of public administration is in line with an increasing demand by gov-
ernment to apply enterprise architecture practices.  

3.1   Overall Maturity Distribution 

After establishing the dataset we conducted a number of analyses. First we deter-
mined the distribution of the 56 cases over the 13 maturity scales (table 3). We looked 
both at the minimum scale and at the average scale. The minimum scale is the scale 
for which an organization has achieved all focus area maturity levels positioned in 
that column and in all columns to its left. The average scale was calculated for each 
case by adding the scales for each focus area and dividing this by 18, e.g. for the case 
in figure 1 this is 1 for Development of architecture, 0 for Use of architecture, etc. 

Table 3. Overall maturity distribution 

Minimum Average  
Scale Frequency Percentage Scale Frequency Percentage 

0 50 89.3 0 8 14.3 
1 4 7.1 1 18 32.1 
2 2 3.6 2 16 28.6 
≥3 0 0.0 3     7     12.5 

Total 56 100 4     5     8.9 
  5    1     1.8 
  6    0     0.0 
  7    1     1.8 
  ≥8    0     0.0 
  Total 56 100 
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The distribution shows that the vast majority of organizations is still at scale 0 and 
that none has a scale of 3 or higher. Looking at the average scores, we see more 
spread. This indicates that various organizations score high on some focus areas, 
while at least one of the focus areas needed for the first few scales is underdeveloped. 
This is indicative of an unbalance in the development of the 18 focus areas, some 
focus areas being well developed, while some essential areas seem to be neglected.  

3.2   Distribution of Focus Area Maturity Levels  

Drilling down, we next investigated the maturity level distribution of the 56 cases on 
each of the 18 focus areas of the DyAMM. This is presented in table 4.  

Table 4. Distribution of organizations over focus area maturity levels 

Focus area 0 A B C D Total 
Development of architecture 60.7 26.8 3.6 8.9 - 100 
Use of architecture 82.2 7.1 10.7 0 - 100 
Alignment with business 75 10.7 8.9 5.4 - 100 
Alignment with the development process 23.2 41.0 32.2 3.6 - 100 
Alignment with operations 66.1 19.6 12.5 1.8 - 100 
Relationship to the as-is state 66.1 21.4 12.5 - - 100 
Roles and responsibilities 42.8 5.4 46.4 5.4 - 100 
Coordination of developments 51.8 30.4 17.8 - - 100 
Monitoring 89.2 1.8 5.4 1.8 1.8 100 
Quality management 92.8 5.4 1.8 0 - 100 
Maintenance of the architectural process 76.8 14.3 7.1 1.8 - 100 
Maintenance of the architectural deliverables 73.2 21.4 1.8 3.6 - 100 
Commitment and motivation 34.0 57.1 7.1 1.8 - 100 
Architectural roles and training 10.7 34.0 46.4 7.1 1.8 100 
Use of an architectural method 67.8 30.4 1.8 0 - 100 
Consultation 42.9 48.2 7.1 1.8 - 100 
Architectural tools 48.2 37.5 12.5 1.8 - 100 
Budgeting and planning 53.6 41.0 5.4 0 - 100 

The focus area maturity level distribution in table 4 shows for each of the maturity 
levels of each focus area what percentage of the organizations in the dataset score that 
particular level. Thus, for the focus area Use of architecture it is shown that 82.2% of 
the organizations score level 0, 7.1% scores level A, 10.7% scores level B, and 0% 
scores level C. It is clear from the focus area maturity level distribution that level 0 
has a relatively high score on most of the focus areas. This implies that on many as-
pects the maturity of the architecture practices assessed is rather low. A few focus 
areas have a better distribution of organizations over the maturity levels, like Align-
ment with development and Architectural tools. Apparently there is a difference be-
tween organizations in maturity for these aspects of the architecture practice. This 
may indicate that some organizations pay more attention to them, either because they 
deem them more important or because they are relatively easy to achieve.  

Translating the focus area maturity level distribution into the average maturity 
score for each focus area enables us to rank the focus areas according to maturity 
level found in the dataset (figure 2). The average maturity score is calculated by at-
taching a score of 0 to 4 to the maturity levels 0, A, B, C and D respectively. The fact 
that not all focus areas distinguish exactly five levels is corrected for in calculating  
 



54 M. van Steenbergen et al. 

 

 

Fig. 2. The average score for each of the focus areas 

the average score, by translating all focus areas to a number of four levels. This gives 
a range of potential scores between 0 and 3.  

The average maturity scores show that there is a clear difference in maturity be-
tween the focus area scoring lowest, Quality management and the focus area scoring 
highest, Architectural roles and training. If we relate the average score to the posi-
tioning of the focus areas in the DyAMM we see that the following focus areas that, 
according to the DyAMM, should be addressed at an early stage (scales 1 and 2), 
score relatively low on actual maturity: Development of architecture (scale 1), Align-
ment with business (scale 1) and Use of architecture (scale 2).  

If we look at the focus areas of scale 3, we see the following focus areas scoring 
low: Monitoring, Use of an architectural method and Budgeting and planning. Of 
these, Monitoring scores especially low. Monitoring seems to be a common weakness 
in the architecture practices analyzed. Maturity level A of the focus area Monitoring 
is positioned at scale 3 in the matrix. The low score on this focus area apparently 
prevents organizations from attaining scale 3. This explains the fact that none of the 
assessed organizations score scale 3 or higher.  

Looking at the top 3 focus areas in figure 2, we see that the following focus areas 
score highest: Architectural roles and training (scale 3), Alignment with the develop-
ment process (scale 2) and Roles and responsibilities (scale 3). Of all three, maturity 
level A is positioned within the first three scales, i.e. relatively early in the maturity 
development process. Thus, the attention to these focus areas is justified. The focus 
areas Architectural roles and training and Roles and responsibilities are both concerned 
with structural aspects of the architecture practice. It seems that it is common to have 
these structural aspects in place. The high score of Alignment with the development 
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process is striking, especially when compared with the much lower scores of Alignment 
with operations and Alignment with business. It seems that most organizations are more 
mature in the relation between architecture and projects, than in the relation between 
architecture and operations or business. The immaturity of the alignment with the busi-
ness may be a consequence of the fact that architectural thinking most often originates 
in the IT department. This does not explain, however, the low score on alignment with 
operations.  

On the whole we may conclude that the architecture practices assessed are still in 
the early stages of architecture maturity. Architecture as an instrument for providing 
guidance to projects is relatively well developed, though follow up in the sense of 
compliance monitoring is strikingly lacking. The alignment of the architectural 
choices with the business goals and the existence of an interactive dialogue between 
architects and business is still underdeveloped.  

4   Analysis and Refinement of the DyAMM Instrument 

The dataset not only gives us a picture of the EA practice, it can also be used to ana-
lyze and fine-tune the DyAMM, by using it to detect anomalies that might point to 
flaws in the DyAMM. 

4.1   Approach 

To fine-tune the DyAMM we defined four kinds of potential instrument anomalies, 
which we then searched the dataset for. The anomalies found we further explored in 
an expert panel, after which we decided on whether the anomaly should lead to an 
adaptation of the DyAMM. Thus our approach consisted of four steps: (1) Definition 
of instrument anomalies, (2) Quantitative analysis of the dataset, (3) Discussion in 
Expert Panel, (4) Decision making.  

The first step was to define instrument anomalies that might distort the result of an as-
sessment. What we looked for were elements that did not fit the concept of  incremental 
growth, elements that were superfluous and elements that showed interdependency. With 
this in mind, we identified four kinds of potential instrument anomalies: blocking ques-
tions, blocking levels, undifferentiating questions and correlations (table 5).  

Table 5. Potential instrument anomalies 

Anomaly Definition 
Blocking question 
 

A question that in at least 10% of the cases was answered with “No”, while if 
it were answered with “Yes” by these organizations, they would move up at 
least two levels for the focus area concerned.  

Blocking level 
 
 

A focus area maturity level that is not achieved by at least 10% of the cases, 
while if these organizations would achieve the level, their overall score would 
be 2 scales higher. 

Undifferentiating 
question 

A question that at least 85% of the assessments answered with “Yes” and that 
thus does not differentiate between organizations. 

Correlation A dependency between two focus areas with a significance of 0.05. 
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Blocking questions may indicate that a question or level should be moved to a 
higher maturity level. Blocking levels may indicate that the level concerned should be 
moved to the right in the matrix. Undifferentiating questions seem to be superfluous 
and might possibly be removed, making the use of the matrix more efficient. Correla-
tions indicate a dependency between two focus areas. This may indicate that focus 
areas should be combined. 

Quantitative analysis of the dataset provided a few anomalies that required further 
investigation. These anomalies were discussed in an expert panel consisting of seven 
experts with 4 to 17 years of experience in the field of enterprise architecture, from 
organizations differing in size from 600 to 65.000 employees. The expert session 
consisted of three parts: (1) discussion of the blocking questions found, (2) rating the 
importance of the focus areas and (3) discussing the correlations found. In the session 
we checked whether the blocking questions were understandable, whether they were 
relevant to the architecture practice and, if so, at what level of maturity they are most 
relevant. We also asked the participants to rate the importance of each of the focus 
areas for an architecture practice in the starting-up phase. Finally, we asked whether 
they had any explanations for the correlations found. The expert session was organ-
ized in a group decision room at Utrecht University [18, 19].  

Based on the discussion in the expert panel, we made a final decision on how to 
deal with the anomalies found.  

4.2   Blocking Questions 

Quantitative analysis. Quantitative analysis provided three blocking questions (table 
6). There are three possible responses to a blocking question: (1) the question should 
be moved to a higher level, (2) the question should be rephrased or (3) the question 
represents a genuine weakness in today’s architecture practices and should remain as 
it is. 

Table 6. Blocking questions 

Nr. Question Focus area Percentage 
blocked 

18 Is there a clear relationship between the architecture 
and the organization’s business goals? 

Alignment with business 10.7 

44 Has a policy been formulated concerning the as-is 
state (existing processes, organizational structures, 
information, applications and technical infrastructure)?

Relationship to the as-is 
state 

12.5 

48 Does the architecture have an official status in the 
organization? 

Roles and responsibilities 14.3 

Expert panel. To determine our response to the blocking questions we used the 
opinion of the experts on the blocking questions, as presented in table 7. To deter-
mine whether questions should be rephrased we asked for the understandability and 
relevance of the questions. To determine whether the questions should be moved to a 
higher level, we asked for the maturity phase in which the questions become  
relevant.     
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Table 7. Expert opinion on blocking questions 

Nr Question Understandable? Relevant? Phase? 
18 Is there a clear relationship between the architecture 

and the organization’s business goals? 
Yes (6) 
No (1) 

Yes (7) 
No (0) 

1 (4) 
2 (3) 
3 (0) 

44 Has a policy been formulated concerning the as-is state 
(existing processes, organizational structures,  
information, applications and technical infrastructure)? 

Yes (7) 
No (0) 

Yes (7) 
No (0) 

1 (5) 
2 (2) 
3 (0) 

48 Does the architecture have an official status in the 
organization? 

Yes (7) 
No (0) 

Yes (6) 
No (1) 

1 (3) 
2 (3) 
3 (1) 

The numbers in brackets in table 7 show the number of respondents giving the an-
swer indicated. The rightmost column shows the maturity phase in which according to 
the experts the question mentioned becomes relevant. Phase 1 translates to scale 0-3 
in the matrix, phase 2 to scale 4-8 and phase 3 to scale 9-13. Table 7 shows that the 
questions are well-understood and relevant. This indicates that the questions need not 
be removed or rephrased in order to be understood. Regarding the position of the 
question, there is more deviation between the experts. Most consensus is about ques-
tion 44. Most participants agree that the question is relevant in the early stages of an 
architecture practice. For the other two questions about half of the participants place 
them in the early stages, and the other half place them in the middle stage, when ar-
chitecture is more or less on its way. In the matrix this would mean between scale 4 
and 8 which would indicate a move of the questions to a next level. The difference in 
opinion regarding question 48 concentrated on the fact that in some organizations a 
formal approval at an early stage is important, while in others it is not. This seems 
organization dependent. Question 18 is one of the two questions that are associated 
with level A of the focus area Alignment with business. Interestingly, the other ques-
tion, question 19, ‘Is the architecture evaluated in terms of the business goals?’, 
serves as a blocking question for 7% of the assessments. This suggests two possibili-
ties: (1) level A might be positioned too early in the matrix and should be moved to a 
higher scale or (2) the questions are not appropriate to level A and must be reconsid-
ered. As the experts rank Alignment with business as the second most important focus 
area in the early stages, we may conclude that the positioning of level A of Alignment 
with business at scale 1 needs no reconsideration.  

Decision making. Question 44 is well-understood and deemed relevant to the early 
stages of an architecture practice, thus we leave this question as it is (response option 
3). Question 48 is well-understood and deemed relevant to the early stages of an ar-
chitecture practice for formally oriented organizations. As the present version of the 
DyAMM is generic for all organizations, we opt to leave this question too as it is 
(option 3). Question 18 is well-understood, but the discussion indicates that it might 
be too advanced for the early stages. This goes for its companion question 19 as well. 
Which leaves us to consider whether other questions would be more appropriate to 
this level. We put reconsideration of questions 18 and 19 as an item on the improve-
ment list for version 1.2 of the DyAMM to be further investigated (option 2).   
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4.3   Blocking Levels 

Quantitative analysis. Quantitative analysis provided three cases that contained a 
level preventing them from moving up two scales. Two organizations scored 0 on the 
focus area Development of architecture, preventing them from moving from scale 0 to 
scale 2. One organization scored 0 on the focus area Alignment with business, pre-
venting it also to move up from scale 0 to scale 2. These numbers are too small to 
consider these levels blocking levels, as the threshold of 10% is not reached by far. 
Thus we may conclude that the DyAMM does not contain any blocking levels. 

4.4   Undifferentiating Questions  

Quantitative analysis. Two undifferentiating questions  were found. 

Table 8. Undifferentiating questions 

Nr. Question Focus area Percentage 
Yes 

95 Are money and time allocated to architecture? Commitment and motiva-
tion - A 

87.5 

102 Does the role of architect exist in the organization? Architectural roles and 
training - A 

87.5 

Decision making. The fact that these two questions have such a high percentage of 
Yes score, can be partly explained by the fact that not many organizations will per-
form an architecture assessment if they do not allocate any time or money to architec-
ture, or in some way or other recognize the role of architect. It might be worthwhile, 
however, to reconsider these two questions. As question 2 is the only question for 
level A of Architectural roles and training, this also explains the high percentage of 
level A for this focus area. We decided to put the reconsideration of questions 95 and 
102 on the improvement list for DyAMM 1.2.  

4.5   Correlations  

Quantitative analysis. Analyzing all relationships between the 18 items, we found 
one (Pearson, two-sided) correlation that complies with a significance level of 5%: 
between Alignment with the development process and Commitment and motivation 
(r=.37; p=.04), and two correlations that meet a significance level of 1%: between 
Commitment and motivation and Architectural roles and training (r =.55; p=.00) and 
between Architectural roles and training and Alignment with the development process 
(r=.43; p=.01).  

Expert panel. We presented the three significant correlations found to the experts, 
asking them whether they could explain the correlations. This generated some sugges-
tions, like the idea that when management shows commitment to architecture, projects 
will be more inclined to take architecture into account and more attention will be paid 
to the function of architect. Or, when architects are better trained, they will generate 
commitment more easily. An explanation offered for the third correlation was that as 
functions and roles are important in many development processes, alignment is easier 
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when the function of architect is formally established. Not one explanation emerged 
as being the most likely, however.   

Decision making. Further research is needed to investigate why these correlations  
were found, and no significant correlation between other items. The potential applica-
tion of factor analysis or scale analysis to explore this, however, is not feasible due to 
the number of observations (N=56).    

4.5   Overall Conclusion 

Taking all into account, not many instrument anomalies were found (table 9).  

Table 9. Instrument anomalies found with the dataset 

Type of anomaly Anomalies found Action 
Blocking question Questions 18, 44, 48 Reconsider questions 18, 19 
Blocking level None None 
Undifferentiating question Questions 95, 102 Reconsider questions 95, 102 
Correlation Three significant correlating 

focus areas 
Further investigate explanation of 
significant correlations  

Though the analyses lead to the reconsideration of a few questions, they do not 
lead to a shifting of maturity levels within the matrix. The correlations found do not 
lead to immediate changes in the DyAMM, but they do ask for further investigation 
on the interdependencies between various aspects of the architecture practice. 

5   Conclusions and Further Research 

This paper presents the analysis of 56 assessments of architecture practices executed 
with the DyAMM. From this analysis we get, on the one hand, a view of the current 
strengths and weaknesses of architecture practices and, on the other hand, a quantita-
tive validation of the assessment instrument used, the DyAMM, a focus area oriented 
maturity model. For the latter purpose, we defined four types of potential instrument 
anomalies that might occur in focus area oriented maturity models.  

As for the current status of the architecture practice, we may conclude that most 
practices are still in the early stages of maturity, and that on the whole there is much 
room for improvement. The aspects most underdeveloped but of great importance to 
young architecture practices, are the alignment of the architecture with the business 
goals, the use of architecture as a guiding principle to design and the monitoring of 
projects on compliance with the architecture. These are aspects architects should 
definitely work on. Better developed are the structural aspects of architectural func-
tion descriptions and education and the assignment of architectural responsibility. 
Also, the alignment with projects is well developed.  Commitment and motivation are 
reasonably well realized within the organizations assessed.  

As far as the DyAMM itself is concerned, the analysis does not give rise to funda-
mental changes in the matrix, though it provides some input to fine-tune the matrix. 
This fine-tuning consists primarily of reformulating some of the questions. The fact 
that so few anomalies were found is additional support for the validity of the 
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DyAMM and quantitatively strengthens previous qualitative validation. We intend to 
use the results of our analysis in formulating version 1.2 of the DyAMM. We will also 
retain the dataset to test future suggestions for improvement from other assessors. 

The expert panel discussion indicates that some of the questions of the DyAMM 
are organization-dependent, like the importance of the architecture being formally 
approved. It might be interesting to investigate whether there might be cause for dif-
ferent matrices for different types of organizations.  

The correlations found need further investigation into interdependencies between 
various aspects of the architecture practice. Of course, this may in turn lead to further 
refinement of the DyAMM in future.  

An interesting area for future research is the cause of the discrepancy in maturity 
between alignment with the development process and the consequent monitoring of 
this same development process.  

There are some limitations to the research presented here. In our dataset we com-
bined assessments that were conducted in various ways,  independent assessments as 
well as self assessments being included, to increase the number of assessments con-
tained in the set. Preliminary analysis of the assessment results, comparing the aver-
age focus area scores, gives no indication that these two types of assessments differ 
substantially, though. A second limitation is that all cases score in the first three 
scales. This means that we cannot draw definite conclusions yet on the validity of the 
higher scales in the DyAMM.  As the execution of assessments continues, we hope to 
repeat the analyses in the future with a larger set.   
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