
 

 

 University of Groningen

Innovation at large
Schönrok, J.E.M.

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2009

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Schönrok, J. E. M. (2009). Innovation at large: team and project performance in complex new product
development. [Thesis fully internal (DIV), University of Groningen]. University of Groningen.

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 24-05-2023

https://research.rug.nl/en/publications/80bdac48-ac4a-4cf4-baf8-13fd55ffc06f


. 

 

85
 

5 Results of Hypotheses Testing 
In this chapter the results of multiple regressions for testing the hypotheses on the 
local-level relations (intrateam as well as extrateam) – derived in the second and 
third chapter – are presented and discussed. Based on the information-processing 
theory, distinct influences of relevant problem-solving communication variables 
on team effectiveness and team efficiency were stated. These communication 
variables, in turn, were hypothesized to be dependent on systematic design 
principles applied to reduce the complexity in the NPD process. According to the 
discussion in the previous chapter, each hypothesis is tested separately for the two 
studied MOMT projects within one sample.  

For every hypothesis testing the control variable team size was applied. First its 
potential influence on the different dependent variables studies was tested (model 
CV). It was then tested together with the variable that is hypothesized to have an 
influence. For testing a curvilinear relationship, both the linear and the quadratic 
term of the explanatory variable were included in the regression model.  
 
At first a closer look is taken at the influence of problem-solving communication 
on team performance – team effectiveness and then team efficiency – (Chapter 2 
hypotheses). In the section thereafter, its dependence on systematic design 
principles (Chapter 3 hypotheses) is addressed. In addition to the quantitative 
questionnaire data, qualitative team leader interview data was also analyzed. A 
summary on these local-level results is presented in Section 5.3. 
 

5.1 Communication  Team Performance 
As discussed in the second chapter, team performance in MOMT projects is 
dependent on diverse problem-solving communication variables – studied here 
by the intrateam communication variables frequency, team leader role and degree 
of task disagreement, and the extrateam communication frequency. Their distinct 
influence each on team effectiveness and team efficiency is addressed in the next 
two sub-sections (5.1.1 and 5.1.2).  
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5.1.1 Communication  Team Effectiveness 
In Table 5.1 the results from testing the four hypotheses stated on the influence 
of problem-solving communication on team effectiveness in MOMT projects are 
shown. 
 

H1a:  The frequency of intrateam problem-solving communication has an  
    inversely u-shaped relation with team effectiveness. 

 

H2a:  The degree of team leader involvement in intrateam problem-solving 
communication has a u-shaped relation with team effectiveness. 

  

H3a: The degree of task disagreement in intrateam problem-solving  
                 communication has a u-shaped relation with team effectiveness.     
 

H4a: The frequency of extrateam problem-solving communication has an     
 inversely u-shaped relation with team effectiveness. 
 

Contrary to results found in NPD and team research presented in Chapter 4, 
Section 4.3.2.8, the control variable team size has hardly any influence on team 
effectiveness.30 

Only Hypotheses 2a and 3a are supported, stating a u-shaped influence of the 
degree of team leader involvement and of task disagreement respectively in the 
intrateam problem-solving communication on team effectiveness. In the 
following, the results from testing all four hypotheses are discussed separately in 
detail. 
 

 Team Effectiveness 
 

Variables 
CV  

(n = 38) 
H1a  

(n = 38) 
H2a  

(n = 30) 
H3a  

(n = 38) 
H4a 

(n = 38) 
Constant. 5.77** (.21) 5.72** (.63)  5.59** (.87) 5.64** (.26)   6.10** (.24) 
Team size.  -.02   (.02)  -.02   (.03)   -.02   (.04) -.01    (.02)    -.03     (.02) 
Intrateam communication frequency.       .03   (.55)      
Intrateam communication frequency².    .50 (1.43)    
Intrateam team leader role.      .30    (.79)   
Intrateam team leader role².    3.42* (1.43)   
Intrateam task disagreement.    -.10   (.26)  
Intrateam task disagreement².      .51* (.31)  
Extrateam communication frequency.      -1.71** (.76) 
Extrateam communication frequency².        1.95  (2.24) 

R². .02 .03 .19 .11 .17 
Standard errors are in parentheses       
** p < .05; * p < .10      
Table 5.1   Results of problem-solving communication and team effectiveness (Hypotheses 1a 

through 4a) 
 

                                                      
30 Also, when testing with logged team size – because of the relatively small range of that variable  
   – there is no difference in its insignificance. There is only a very small, negligible increase of R². 
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5.1.1.1 Intrateam Communication  Team Effectiveness (H1a-H3a) 
Intrateam Communication Frequency  Team Effectiveness (H1a) 
As presented in Table 5.1, there is no support for Hypothesis 1a that states an 
inverted u-shaped influence of the intrateam problem-solving communication 
frequency on team effectiveness.  

However, due to the limited data dispersion (cf. Table 4.2) it was not possible 
to test for the full scope of that inverted u. The spread of observations was mainly 
on the (very) right side of the frequency scale of at least weekly intrateam 
problem-solving communication, representing a (very) frequent communication 
on problem-solving issues within teams. 
 

To qualitatively analyze the expected inverted u-shaped influence on team 
effectiveness, a closer look is taken at the teams in the different frequency ranges 
of low, moderate and high problem-solving communication frequency. It was 
expected that that teams with very low and team with very high problem-solving 
communication frequency would be least effective and teams with a moderate 
frequency would be most effective. For this categorization – also discussed in the 
next sub-sections – two independent samples of low and high effectiveness were 
created based on the quantitative data. Using the Runs test, the null hypothesis that 
the order of ranking in ratings is random could not be rejected for the median-cut 
(median 5.55, p = .87), receiving both 19 low- and 19 high-effective teams.  

Comparing the few teams in the first range – low communication frequency – 
there are high-effective as well as low-effective ones with relatively low 
intrateam problem-solving communication. They do not differ much in team size 
(all are big) and their degree of intrateam task interdependence (most of them 
have a low degree). Hence, this small number of teams does not give support for 
the expected negative influence of low communication frequency within teams. 
 

In the second range of moderate communication frequency that was hypothesized 
to have a positive influence on team effectiveness, both the least and most 
effective team are present. The leader of the least effective team describes the 
inadequacy of that moderate intrateam problem-solving communication as 
following: 

 

“They all talk to each other daily but not necessarily about [the project]. 
[…][Some team members] are working not more than one day on average 
per week on task of [the project]. [Other team members] a bit more, maybe 
also [team member] a bit more, but this they do with me.”31  

 

                                                      
31 “Ze spreken elkaar allemaal wel dagelijks, maar niet noodzakelijkerwijs over [project]. [...]  
     [Persoon] die besteden er niet meer dan een dag, ongeveer gemiddeld per week, echt aan  
     [project]-zaken. [Personen] iets meer, en misschien [persoon] ook iets meer, maar dat doen ze  
     dan met mij.” 
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Thus, a challenge within this team, but also for many other teams in the MOMT 
projects, seems to be that some team members also work for other projects. Due 
to time constraints they are less able to successfully communicate about the 
project’s design problems with the other members of the team, which can result 
in lower team effectiveness. However, testing this interaction term – percentage 
of team members working on other projects and intrateam problem-solving 
communication frequency – shows a positive influence, although not on a 
statistically significant level.  

Because these team members can also bring new knowledge and expertise from 
outside the project, it can positively influence team effectiveness. Therefore it 
might be important how many hours the team members are working on the 
studied MOMT projects – the time they have to exchange and connect that 
external knowledge. As another leader of a low-effective team with moderate 
communication frequency among his team members, who are mainly working 
part-time on the project, highlights:  
 

“There is always more to be done than we can handle. So that is still the 
problem of manpower, of overload and that sort of things.”  

 

Studying the most effective team in the range of moderate communication 
frequency in contrast, its moderate frequency of the intrateam problem-solving 
communication contributes that the product specifications and requirements are 
met to the highest degree possible. This may be because the team members 
communicate according to their task interdependencies – not less or more – as the 
team leader states that his team sufficiently interacts:  
 

“Not everybody knows everything, but everybody knows about his work 
what he should know.”  

 
In the last part of the studied inverted u – the high intrateam problem-solving 
communication frequency – there are a few teams with low team effectiveness, 
which is consistent with the hypothesized inversely u-shaped influence. 
However, many high-frequently communicating teams are performing well with 
respect to effectiveness. This can be related to the above-discussed degree of 
intrateam task interdependence. But this positive influence is not on a statistically 
significant level.  

 Additionally, a closer look was taken at the leaders’ reports on the intrateam 
problem-solving communication process of those high-effective teams. For 
instance, one team leader names different positive aspects of the frequent 
communication in his team: 
 

“We have no tension. At least I try to avoid tension as much as possible. It 
is a friendly atmosphere. I think people want to listen to each other. They 
all are very interested in this project. So everybody is motivated. So at an 
emotional level I don’t think that there are communication problems.”  

 

  FR
EQ
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Having no tension or conflict but a friendly and open atmosphere positively 
influences problem-solving communication among team members. Otherwise, 
since conflict – distinct from task disagreement (see discussion in Chapter 2) – 
refers to disagreement on the personal and not on the task level, it is likely to 
negatively influence team effectiveness (e.g., Amason et al., 1995; Jehn, 1995). 
In contrast, besides a low degree, also a high degree of task disagreement is 
hypothesized to have a positive influence, which is addressed in the sub-section 
after the following one. 

The importance of the quality of frequent communication was highlighted by 
another leader of a high-effective team: 
 

“I think the quality of communication was excellent. It involved everything. 
Depending on what the issue was, it was something you could send 
somebody an email saying you know I need this report or something like 
that, then you would get, people would be responsive. If there was 
something that somebody did not understand and wasn’t going to 
understand by e-mail, then we would have a face-to face meeting and it 
was almost daily that we did this.” 

 

The results and discussion above have shown that the quality of intrateam 
problem-solving communication – characterized by, for instance, open 
discussions related to the project, and according to the degree of task 
interdependence – rather than its frequency seems to define the effectiveness of 
teams. In addition to these intrateam problem-solving communication aspects 
other variables also have an influence as hypothesized in Hypothesis 2a (team 
leader role) and 3a (degree of task disagreement). 
 
Intrateam Team Leader Role  Team Effectiveness (H2a) 
There is support for Hypothesis 2a that states a u-shaped relation between the 
degree of team leader involvement in the intrateam problem-solving 
communication – defining the team leader role – and team effectiveness. This 
means, when the team leader is involved to a low degree (i.e., manager) or to a 
high degree (i.e., chief engineer) in the communication on problem-solving issues 
then the team is more effective.  
 
For instance, the team with the lowest team leader involvement is the most 
effective one. The leader of that team takes the role of a manager, ensuring that 
all important information for the intrateam problem-solving process is transferred 
and available to the team. He reports his main tasks as the following: 
 

“Mostly it is the communication with the PI [principal investigator] 
institute, so what we need from them as information and reversely. And 
documentation, there is a lot of documentation, which has to be written.”  

 

FR
EQ
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His main communication activity is outside rather than inside the team in order 
to get the information to successfully manage the team (i.e., focus on 
management than on problem-solving communication). Similarly a leader of 
another high-effective team, who functions as a team manager as well, describes 
his communication task as ‘interface’ to other teams in the MOMT project. 

Another important daily task of the team leader cited above is the 
documentation. That access and storage of information can be reasons why his 
team is very effective although he himself is not all that involved in the intrateam 
problem-solving communication. 
 
Also, a high team leader involvement in the intrateam problem-solving 
communication – i.e., chief engineer role – has a positive influence on team 
effectiveness. Different issues in the design process can be discussed with the 
team members, for instance, in weekly team meetings but also individually, as a 
team leader of such a team describes: 
 

“We have this one-week meeting. Not all issues, not detailed issues are 
brought up there, of course. So then we also have point-to-point, not 
meetings, but point-to-point conversations to discuss things.”  

 

The importance of these informal meetings for the problem-solving process has 
also been emphasized by another ‘chief engineer’ team leader of a high-effective 
team. 
 
In contrast, teams with moderate team leader involvement in the intrateam 
problem-solving communication are least effective. This can be explained by the 
diversity of the team leader’s tasks: on the one hand managing the team, and on 
the other hand solving design problems. The challenge of this diversity is 
increased with additional tasks that are not related to the studied MOMT project, 
as the following example of low-effective team shows:  
 

“I have a few things to watch over. One of them is the developing of [X]. 
Another is to keep an eye on what essentially to deal with [organization Y] 
for the interactive analysis development work that is going on. This is also 
my task. But on top of that, besides that I am kind of the focal point for 
other projects that [organization] is involved in.”  

 

Hence, when a team leader has management and problem-solving tasks at the 
same time, his/her team is less effective. The leader should either concentrate on 
managing – facilitating information exchange – or on jointly solving complex 
new design problems, since only a high degree of each role is positively related to 
team effectiveness.  
 

 TL
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Intrateam Task Disagreement Team Effectiveness (H3a) 
As hypothesized in H3a, there is a statistically significant u-shaped relationship 
of the degree of task disagreement in the intrateam problem-solving 
communication and team effectiveness in MOMT projects. Teams with a very 
low and teams with a very high degree of task disagreement among the team 
members are most effective, while teams with a moderate task disagreement 
degree are least effective.  
 
The interviews with team leaders of the studied MOMT projects also support this 
relation. Teams with a low degree of task disagreement in the intrateam 
problem-solving communication have a clear agreed-upon goal,  and hence, are 
very effective, as a team leader of such a team states: 
 

“Everybody has the personal responsibility for specific parts and also has 
clear interfaces.”32  

 

As the design problems are clearly defined and understood by the members 
they are able to find high-quality solutions, which leads to high team 
effectiveness. 
 
Also, teams with a high degree of task disagreement are very effective. In the 
discussion among the team members, diverse problem-solving ideas and 
knowledge from different perspectives can be exchanged. This importance has 
also been emphasized by a team leader of a high-effective team: 
 

“There are of course always a lot of discussions on ways how to solve 
problems.”  

 

By doing so, as another leader of such a team says: 
 

“They are quite innovative to find solutions for the problems we have.”  
 
In contrast, teams with a moderate degree of task disagreement in the intrateam 
problem-solving communication are least effective. This means there is not much 
agreement on the common goals and also not much discussion on how the design 
problems can be solved, which would reduce the uncertainty in the NPD process. 
Also, the members do not critically evaluate the different approaches and 
solutions in team interaction. Thus, it is less likely that high-quality solutions for 
the non-routine and complex design problems can be found. 
 
Hence, as with the team leader role, either a low or a high degree of task 
disagreement in the intrateam problem-solving communication positively 
influences team effectiveness.  

                                                      
32 “Iedereen heeft gewoon echt de persoonlijke verantwoordelijkheid heeft voor bepaalde brokken  
    en heeft ook duidelijke interfaces.” 

TD
IS
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5.1.1.2 Extrateam Communication  Team Effectiveness (H4a) 
Instead of the in H4a hypothesized inversely u-shaped relationship of the 
extrateam problem-solving communication frequency and team effectiveness 
there is a statistically significant negative one. This means the more teams 
communicate with other teams of the MOMT project on problem-solving issues 
the less effective they are. But it was expected that there would only be a positive 
influence of increasing communication frequency up to a certain degree; 
especially for the teams with a high degree of extrateam task interdependence as 
they need to exchange information on their interfaces in order to find high-quality 
solutions. 

However, as with the intrateam problem-solving communication frequency, it 
was not possible to test for the full scope of the inverted u. While the intrateam 
communication is mainly distributed on the right side of the frequency scale – 
i.e., team members communicate a lot – extrateam communication is mainly on 
the left side of that scale – revealing that most teams are communicating with the 
other teams in the project (less than) monthly. 
 

Analyzing the teams, contrary to the hypothesis, the ones with no/very low 
communication frequency are effective. There were five teams with no weekly 
problem-solving communication with other teams, which have the highest team 
effectiveness compared to the more interacting teams. As these teams have a 
relatively low degree of extrateam task interdependence they do not need to 
communicate frequently with the other teams in the project in order to be 
effective. They can solve their design problems with a certain degree of 
independence. This relatively independent way of working is expressed in the 
following excerpt from a leader of one of these teams: 
 

“We have no dependency with the other teams. We have just dependency to 
agree on test level what procedure we use or something like this. But we 
are not really dependent on the other teams to specify some interface. We 
have our own facilities. And after we deliver there is a lot of tests at system 
level we have no real dependency.”  

 

As these teams do not have more frequent problem-solving communication 
with the other teams than required they are very effective. In contrast, teams with 
extrateam communication that is very or too frequent can be overtaken by the 
other teams’ issues in the problem-solving process, detracting from the own 
design problems. 

Hence, hypothesis 4a is especially relevant for teams with high task 
interdependence with other teams in the MOMT project. 
 
Following the discussion of the results of the hypotheses testing on the influence 
of problem-solving communication on team effectiveness, a closer look is taken 
at the influence on team efficiency. 

FR
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5.1.2 Communication  Team Efficiency 
Table 5.2 presents the multiple regression results of testing the hypothesized 
influence of the different problem-solving communication variables on team 
efficiency in MOMT projects. 
 

H1b: The frequency of intrateam problem-solving communication has an  
     inversely u-shaped relation with team efficiency. 
 

H2b:  The degree of team leader involvement in intrateam problem-solving 
communication affects team efficiency negatively. 

 
H3b: The degree of task disagreement in intrateam problem-solving  
       communication has a u-shaped relation with team efficiency. 

 
H4b: The frequency of extrateam problem-solving communication affects  
    team efficiency negatively. 

 
Similar to team effectiveness, team size has hardly any influence on team 
efficiency. Except for Hypotheses 1b and 2b – the influence of the intrateam 
problem-solving communication frequency and team leader role – there is 
support for the hypothesized influence of extrateam problem-solving 
communication frequency and the degree of intrateam task disagreement. These 
results are discussed in more detail in the following sub-sections.  

As with team effectiveness, in order to discuss interview data the teams’ 
efficiency was categorized into two independent samples of low and high 
efficiency (median-cut 4.25, p = .33), identifying 19 low performing and 20 high 
performing teams. 
 

 Team Efficiency 
 

Variables 
CV  

(n = 39) 
H1b  

(n = 39) 
H2b 

(n = 31) 
H3b 

(n = 39) 
H4b 

(n = 39) 
Constant.  4.47** (.28) 5.69** (.82)  4.72**

 (.78)  4.22** (.33) 4.76**  (.32) 
Team size.  -.01      (.03)     -.06   (.04)   -.04   (.05)   -.01   (.03) -.02      (.03) 
Intrateam communication frequency.   -1.19*   (.73)      
Intrateam communication frequency².  -.43   (1.89)    
Intrateam team leader role.    -1.09  (.73)   
Intrateam task disagreement.     -.14   (.34)  
Intrateam task disagreement².       .89** (.41)  
Extrateam communication frequency.      -1.39*   (.79) 

R². .01 .08 .07 .16 .08 
Standard errors are in parentheses       
** p < .05; * p < .10      
Table 5.2   Results of problem-solving communication and team efficiency (Hypotheses 1b 

through 4b) 
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5.1.2.1 Intrateam Communication  Team Efficiency (H1b-H3b) 
Intrateam Communication Frequency  Team Efficiency (H1b) 
There is no full support for Hypothesis 1b which states an inversely u-shaped 
influence on team efficiency. As already discussed for the influence of intrateam 
problem-solving communication frequency on team effectiveness, there is only 
a small data range for why it was not possible to test for the full scope of the 
inverted u. Most teams have a (very) high communication frequency among the 
members, which represents the right part of the hypothesized inverted u. This 
negatively shaped part is supported as the negative sign of the statistically 
significant linear term shows. This result can be regarded as being consistent with 
the hypothesis. 
 
The same applies to the qualitative data. Looking at the teams with very high 
intrateam problem-solving communication frequency, some team leaders 
reported challenges in that intrateam communication. For instance, when a team 
has many different tasks then it is difficult for the members to be efficient as a lot 
of information needs to be exchanged and processed. It is getting more 
challenging when there is no clear priority on which problem has to be solved at 
a given time. Due to the members’ limited information-processing capacity the 
team will be less on time and within budget. 
 
In contrast, teams that have a moderate intrateam problem-solving 
communication frequency are most efficient. There should be regular but not too 
frequent meetings, and also not always with all team members but with the ones 
concerned, as a leader of a high-efficient team highlights: 
 

“I try to organize meetings on a regular basis with persons concerned. The 
informal contacts are mainly via e-mail. I think this is sufficient.”33 

 
While a moderate frequency of intrateam problem-solving communication is 
expected to be required for a team to be efficient, the team leader should not be 
too involved in that communication. This hypothesized influence of the team 
leader role is discussed following. 
  
Intrateam Team Leader Role  Team Efficiency (H2b) 
As shown in Table 5.2, there is a negative influence of team leader involvement 
in the intrateam problem-solving communication on team effectiveness. 
However, it is not on a statistically significant level (p = .14). Teams whose leader 
acts as a manager are more likely to be most efficient, whereas teams led by a 

                                                      
33 “Ik probeer wel regelmatig een vergadering te beleggen waarbij de betrokkenen aanwezig zijn.  
    Maar de informele contacten […] dat gaat dan vooral per email. Ik denk dat het voldoende is.” 
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chief engineer are least efficient. Managers seem to be better able to keep the 
overview of whether the team is running according to schedule and budget than 
chief engineers who are deeply involved in the problem-solving process.  
 
The team leader interviews support this relation. Team leaders who are involved 
in the problem-solving process to a high degree can be easily overloaded with 
information, as the following example shows: 
 

“We were talking almost on a daily basis, email on a daily basis, 
face-to-face meetings on a daily basis, and whenever an issue came up we 
basically immediately would sit down and take care of it. So there was an 
awful lot of communication about everything.” 

 

Such frequent informal communication on problem-solving issues of the team 
leader with the team members can be inefficient, as a team leader of another 
low-efficient team expresses: 
 

 “It is a very informal team, which has a lot of advantages but also has a 
few disadvantages that there are lot of action items that, if you don’t look 
carefully for it, it will not happen in a way it should happen. It is sometimes 
too informal.”  

 

Hence, when the team leader is too involved in the problem-solving process he 
is not able to assure that the team is working according to formal requirements 
like schedule und budget. Instead the team will have a very low efficiency, as the 
example of the least efficient team shows: 
 

 “I try, of course there are too many persons that I can explain to 
everybody everything, but I try to prepare things. And at the time the 
question is asked, somewhere in an e-mail, then I will try to explain it 
personally to ensure that they don’t forget it.”34  

 
In contrast, when the team leader is less involved in the intrateam 
problem-solving communication his/her teams is more efficient. The leader then 
has more of a management task, which includes the facilitation of information 
transfer within the team and also communication with other teams in the MOMT 
project to exchange required information on time. This is similar to the discussion 
of the influence of the team leader role on team effectiveness – i.e., the left side 
of the statistically significant u-shape. For instance, the most effective team 
referred to in the previous sub-section is also very efficient. 

                                                      
34 “Ik probeer, er zijn natuurlijk teveel mensen dat ik ze allemaal individueel alles uit ga leggen,  
    maar ik probeer wel dingen voor te bereiden. En op het moment dat de vraag komt, en die zit  
    verstopt in een e-mailtje ergens, dan zal ik ‘m persoonlijk proberen toe te lichten om wel te  
    zorgen dat het niet aan hun aandacht ontsnapt.” 

                                               
TLR
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Intrateam Task Disagreement  Team Efficiency (H3b) 
As stated in Hypothesis 3b, teams that have a low degree of ask disagreement in 
the intrateam problem-solving communication and also teams with a high degree 
are very efficient. This u-shaped influence is on a statistically significant level.  
 
In addition to the quantitative data, the team leader interviews also support the 
three different ranges of the hypothesized inverted u: low task disagreement and 
high team efficiency, moderate task disagreement and low team efficiency, and 
high task disagreement and high team efficiency.  
 
Looking at teams in the first range, leaders report that their members have clear 
agreed-upon tasks. Based on that agreement – i.e., low task disagreement – the 
team members can develop a mutual understanding on how to solve design 
problems. This is not only beneficial for team efficiency but also for team 
effectiveness (cf. 5.1.1.1). As uncertainty is reduced it contributes to the 
successful solving of complex design problems.  
 
A reason teams with a moderate degree of task disagreement are least efficient – 
the second range of the u – is emphasized by a leader of such a team who 
describes the challenge in the team’s problem-solving process as “maintaining 
efficiency, focusing on the right things”:  
 

“You can throw in a small problem, these are the kind of people who can 
jump on it, discuss for two days on. So make sure that people focus 
diverging, getting it focused, keeping in discussions to the issue. […] [They 
are] very good in finding solutions, not so good in needing quite some time 
to settle down the solution.” 

 

When team members are not focused on the discussion a lower, moderate 
degree of task disagreement among them is likely in the problem-solving process.  
 
The need for a high degree of intrateam task disagreement in the non-routine 
problem-solving process in order to be efficient was reported by a leader of a 
high-efficient team: 

 

“You have to find a way that the important things are said. You have also 
to be able to make the point that something is just not good enough. It is not 
associated with persons because everything we do is teamwork. So no one 
particularly who takes blame. But if you have a culture where it is difficult 
to say that something is not good enough, when actually it is not good 
enough it will not become better.”  

 

To get the most out of these discussions it is also important for the 
problem-solving information to be documented in order to have it timely 
available and to work accordingly. By doing so the team can be very efficient, as 
another leader of such a team describes:  
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“If it is about technical problems usually we try to write and to discuss how 
to solve. […] A lot of problems can be solved by having good 
documentation, for example. And also when it is for test purpose, we try to 
prepare in advance accurate procedures and we try to follow them.” 

 

This way of working – although resource-consuming with having to discuss and 
create the documentation – will save time and budget in the end; hence, the team 
can be very efficient. This positive influence of high intrateam task disagreement 
in the problem-solving communication represents the third range of the u-shaped 
influence on team efficiency. 
 

5.1.2.2 Extrateam Communication  Team Efficiency (H4b) 
As stated in Hypothesis 4b, there is a statistically significant negative influence 
of the extrateam problem-solving communication frequency on team efficiency. 
The more teams communicate on problem-solving matters with the other teams in 
the MOMT project, the less efficient they are.  

The qualitative data also supports this hypothesis. Interviews with leader of 
teams with low communication frequency and high efficiency and vice versa 
were analyzed to illustrate the research findings. 
 
For instance, team leaders of high-efficient teams have reported, although their 
team does not have too many links with other teams, that only those required 
exist. Additional extrateam problem-solving communications would be too 
time-consuming. 
 

“We are very well connected with all those that are related to us.” 
 

“I think it could be interesting if there was more communication. But it is 
also a matter of time. We have a small team and so we are very busy. […] 
There is no possibility to communicate; there is just a matter of need.” 

 

Hence, teams are efficient when they do not have frequent extrateam 
problem-solving communication. This communication with other teams should 
also be restricted to a few key persons. As a leader of another high-efficient team 
reports, the extrateam communication on problem-solving matters is mainly with 
the other leaders of teams his team is interdependent from:  
 

“We have not too many direct links with [other teams]. It is just we know 
many leaders but not too much the other teams.” 

 

Important information on the interfaces can be timely exchanged. The team 
leader can distribute the information to the members who need to know about it, 
so that not all members need to be involved in that extrateam communication. 
They can rather concentrate on the intrateam communication to jointly solve the 
design problems according to time and budget requirements. 
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As stated above, teams that frequently communicate with other teams are less 
efficient. It is not only because of the amount of information that needs to be 
processed, but it can also be due to communication problems across teams, as the 
following example shows:  

 

“You have to gather your energy because it is always very difficult […], 
not an easy discussion: ‘Why want you guy to do like that?’, ‘Why should 
I work on it?’, and that sort of. You have to, before you call them, email 
them. You have to get a lot of energy. […] There is a lot of effort to get 
everything formulated straight. […] That is sometimes not really efficient.” 

 

Instead of being beneficial, frequent extrateam problem-solving 
communication is very time- and budget-consuming, and hence has a negative 
influence on team efficiency. 
 
 
The discussion above has shown that different variables of problem-solving 
communication have a distinct influence each on team effectiveness and team 
efficiency, whereby the more negative influence on team efficiency is 
highlighted. After the presentation of these results of testing the hypotheses of the 
second chapter, the hypotheses of the third chapter are addressed following. 
 

 

5.2 Systematic Design Approach  Communication 
In the third chapter the influence of a systematic design approach on 
problem-solving communication in MOMT projects was discussed by different 
design principles reducing the communication need and facilitating the 
communication process. The results of testing the hypotheses on these relations 
are presented in the following sub-sections. 

At first a closer look is taken at the influence on intrateam problem-solving 
communication – frequency, team leader role and the degree of task 
disagreement, followed by the extrateam problem-solving communication 
frequency. 
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5.2.1 Influence on Intrateam Communication 

5.2.1.1 Systematic Design Approach  Intrateam Communication 
Frequency (H5 + H7) 

The degree of intrateam task interdependence is hypothesized to have a positive 
influence on the intrateam problem-solving communication frequency: 
 

H5: The degree of intrateam task interdependence affects intrateam  
   problem-solving communication frequency positively. 

 

In addition to the influence of the task interdependence, the intrateam 
problem-solving communication frequency is expected to be dependent on the 
solution-finding process – that is, the application of systematic variation versus 
creativity techniques placed on a continuum – as stated in Hypothesis 7: 
 

H7: The degree of systematic variation in the intrateam solution-finding  
        process affects intrateam problem-solving communication frequency  
    negatively. 

 

The results from testing these two hypotheses are presented in Table 5.3. 
 
Team size has a statistically significant negative influence, although small effect, 
on the intrateam problem-solving communication frequency in all models. In the 
first model it explains the variance of the intrateam communication frequency 
with 38 percent to a very high degree. The bigger the teams the less frequently the 
members communicate on problem-solving issues, which can be related to their 
limited information-processing capacity. 

No empirical support is found for the tested hypotheses, discussed in more 
detail in the following. 
 

   Intrateam Communication Frequency 
 

Variables 
CV  

(n = 40) 
H5 

(n = 38) 
H7 

(n = 39) 
Constant0 .99** (.07)   .75** (.20) 1.11** (.23) 
Team size. -.04** (.01)  -.04** (.01) -.04** (.01) 
Degree of intrateam task interdependence.    .15    (.11)  
Degree of intrateam systematic variation.      -.02     (.04) 

R². .38 .39 .43 
Standard errors are in parentheses     
** p < .05    
Table 5.3   Results of systematic design approach and intrateam problem-solving 

communication frequency (Hypotheses 5 and 7) 
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Degree of Task Interdependence  Intrateam Communication Frequency (H5) 
The positive influence of the degree of intrateam task interdependence on the 
intrateam problem-solving communication frequency stated in Hypothesis 5 was 
found, however, not on a statistically significant level (p = .21). This may be due 
to the limited data range: most teams have a (very) high degree of intrateam task 
interdependence as it was a reason for why they were formed. Hence, there 
should also be a generally high communication frequency.  

This need has been reported in the team leader interviews, as the following 
example shows:  
 

 “There are a variety of specialists […] who are critically important. […] 
These people had to communicate. [...] There had to be a lot of 
communication. [...] That had to do with these parts […] to get integrated 
in what they build. So this was a pretty tied effort and we talked about all 
of these on a very very regular basis with everybody.”  

 

This integration of different parts that the specialized team members work on 
represents a degree of high task interdependence among them. Because of this 
they have to communicate frequently to jointly solve the design problems related 
to these complex tasks.  
 
But when team members are not that dependent on each other there is no need for 
frequent problem-solving communication. This is, for instance, the case when 
within teams there is a division into different sub-groups that can work on their 
tasks to a certain degree of independence. This leads to segmentation – hence, 
lower intrateam communication frequency – as a leader of a team, which is 
divided into a test and a development group, states: 
 

 “Actually it was just this group [test group] which was regularly 
communicating with each other. And they also had a weekly meeting, and 
they also communicated more frequently than this. And there were the 
persons who were responsible for the development, they hardly had to do 
anything yet, thus there was hardly any communication.”35  

 

Thus, a higher degree of hierarchical decomposition within teams leads to 
lower problem-solving communication frequency among the team members. 
Decomposition should not be taken too far as building a team is based on the aim 
of allocating interdependent persons with complementary skills in a group for 
joint problem solving. Otherwise separate teams can be built. 

                                                      
35 “Het was eigenlijk alleen deze groep die geregeld met elkaar sprak. En die hadden dan ook  
    wekelijks een overleg en die praten dan ook nog wel vaker dan dat met elkaar. En daar was de  
    mensen die bij de bouw betrokken waren, die hadden nog nauwelijks iets te doen, dus daar werd  
    nog nauwelijks mee gesproken.” 

 

 
 FR

EQ
 



.                  Systematic Design Approach and Intrateam Communication Frequency 

        
101 

 

 

Degree of Systematic Variation  Intrateam Communication Frequency (H7) 
There is no full support for Hypothesis 7. The negative influence of the degree of 
systematic variation stated – creative re-combination of known solutions – on the 
intrateam problem-solving communication frequency is indicated. However, it is 
not on a statistically significant level since the data spread is mainly on the right 
part of the scale of the degree of systematic variation. This means that in most 
teams there is a highly systematic way of finding solutions rather than applying 
creativity techniques.  
  
The negative influence of the degree of systematic variation is also indicated in 
the qualitative data. Within teams that have a relatively low degree of systematic 
variation – i.e., high degree of creativity techniques – the members communicate 
frequently in the solution-finding process. Leaders of these teams report that 
there is a high motivation and openness among the team members during this 
process, which facilitates frequent intrateam communication, as the following 
example shows:  
 

“These [team members] are very good in solving problems. They like to do 
it. […] They like problems. They like to solve it. This spirit is good.”  

 

The more systematic variation is applied, the less frequent the communication 
among the team members becomes because then they do not need to creatively 
discuss, exchange and connect information for ‘new’ solution-finding 
approaches. Rather, they can apply their known solutions for creative 
re-combination, as described by leaders of such teams: 
 

 “We are probably the best in designing this sort of devices in the world. 
So we are in solving problems because of that experience.”  

 

 “The technical head is [person A] and [person B] and they are quite 
experienced and they know probably everything about this system.” 

 

Being systematic in solving problems reduces the complexity of the NPD 
process, which in turn results in a lower need for communication on these matters 
within the team. 
 
But there are also teams with a high intrateam communication frequency 
although they apply systematic variation to a high degree. For instance, a leader 
whose team has a relatively high communication frequency describes the 
solution-finding process as following: 
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 “That are mainly adjustments of what we already have. It is not that we 
are a real club who is communicating with each other on fundamentally 
creative solutions. It is more that we have specific ideas on how a 
[product] has to look like. And then we can shift it a bit to the left or right. 
But it is not that we turn it upside down and think about something very 
different. This is not the way we are working. […] When there are 
questions or when there are opportunities then we also are creative 
enough to apply new approaches.”36  

 

Within this problem-solving process there is a high intrateam communication 
frequency which may be due to the small size of the team. Other teams with a 
high application degree of systematic variation and high intrateam 
communication frequency also have a small rather than big size. Testing the 
interaction term of systematic variation and team size, a positive influence on the 
problem-solving communication frequency within teams is found, however, not 
on a statistically significant level. 
 

 

5.2.1.2 Systematic Design Approach  Intrateam Team Leader Role  
(H6 + H8)  

As with intrateam problem-solving communication frequency, the intrateam team 
leader role or involvement in that communication is hypothesized to be 
dependent on the degree of task interdependence and of systematic variation 
within teams. The results of testing the following hypotheses are shown in Table 
5.4 on the next page. 
 

H6: The degree of intrateam task interdependence has an inversely u-shaped  
   relation to the degree of team leader involvement in intrateam  
  problem-solving communication.  

 

H8: The degree of systematic variation in the intrateam solution-finding  
        process has an inversely u-shaped relation to the degree of team leader  
    involvement in intrateam problem-solving communication. 

                                                      
36 “Het zijn meestal aanpassingen in wat er al ligt, het is niet zo dat wij een echte club zijn die met  
    elkaar praten over fundamentele creatieve oplossingen. Het is meer zo, we hebben bepaalde  
    ideeën over hoe een [product] er uit moet zien, en dat kunnen we een beetje naar links of naar  
    rechts schuiven, maar het is niet zo dat we het op zijn kop zetten en iets heel anders gaan  
    bedenken. Dat is niet echt de manier warop we bezig zijn. [...] Wanneer er vragen zijn of  
    wanneer er mogelijkheden zijn, dan zijn ze ook creatief genoeg om op een nieuwe manier naar  
    dingen te kijken.” 
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   Intrateam Team Leader Role 
 

Variables 
CV 

(n = 32) 
H6 

(n = 30) 
H8 

(n = 32) 
Constant0 1.10** (.09)  .78** (.24)   1.38** (.26) 
Team size. -.04** (.01) -.04** (.01) -.04** (.01) 
Degree of intrateam task interdependence.    .24*   (.15)  
Degree of intrateam task interdependence².   -.38     (.43)  
Degree of intrateam systematic variation.   -.03    (.04) 
Degree of intrateam systematic variation².   -.15** (.05) 

R². .33 .38 .51 
Standard errors are in parentheses     
** p < .05; * p < .10    
Table 5.4   Results of systematic design approach and intrateam team leader role (Hypotheses 

6 and 8) 
 

Similar to the intrateam problem-solving communication frequency, in all models 
the degree of intrateam team leader involvement is negatively influenced by team 
size – although with little effect – on a statistically significant level. The bigger 
the team, the more the team leader acts as a team manager rather than as a chief 
engineer. Because of his/her limited information-processing capacity the 
communication with the team members becomes less frequent the bigger the team 
is. Rather, it becomes important to coordinate the team members in the 
problem-solving process. 
 
Both the degree of intrateam task interdependence and the degree of intrateam 
systematic variation have a statistically significant influence on the team leader 
role. However, only Hypothesis 8 is fully supported. 
 
Degree of Task Interdependence  Intrateam Team Leader Role (H6) 
The inversely u-shaped influence of the degree of intrateam task interdependence 
on team leader role in the problem-solving communication stated in Hypothesis 
6 is shown, but not on a statistically significant level. Instead there is a 
statistically significant positive influence: the more interdependent team 
members are, the more the team leader is involved in problem-solving 
communication within the team. This is consistent with the expected more 
positive shape of the inverted u that was discussed in Chapter 3. 

Additionally, as with the variables of extrateam and intrateam communication 
frequency, due to small data distribution, the entire scope of the hypothesized 
inverted u could not be tested. Half of the teams have a (relatively) high degree 
of intrateam task interdependence (cf. Table 4.2). This corresponds with the NPD 
project literature where it is stated that (highly) interdependent individuals should 
be grouped within a team. But as only a few teams have a very high degree of task 
interdependence – representing the right, negative part of the positively shaped 
inverted u – there is no formal support for the hypothesis. 
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Studying the few teams with very high degree of intrateam task interdependence, 
two constellations are present. In some teams the leader is involved in the 
intrateam problem-solving communication to a low degree – i.e., team manager 
– which is consistent with the stated hypothesis. But in the other teams there is a 
high team leader involvement – i.e., chief engineer – which adds to the positive 
influence found. 

At first a closer look is taken at the teams that have a low team leader 
involvement. As the team members communicate according to the degree of their 
task interdependencies not much involvement of the team leader is required in the 
intrateam problem-solving process, as a leader of such a team states: 
 

“There is of course much communication in that group. […] I think 
everyone in the group is very connected but you have different weights.”  

 

Instead of acting as a chief engineer within the team and frequently 
communicating with the members on problem-solving issues, the leader mainly 
communicates with the teams that his team shares task independencies with. The 
leader describes the coordination of the team’s interfaces below: 
 

“I spend much time just in communication with the software people to tell 
them how users might need the system and how it should be redesigned. 
And I think in the end it is also the communication with the two groups in 
[town X] to coordinate the testing of their systems with the plans made 
here and also having there influence on.” 

 

But as stated above, there are also very few teams with a high degree of 
intrateam task interdependence whose team leader is involved in the intrateam 
problem-solving communication to a very high degree. These teams are very 
small and the team leader had his position from the beginning, which makes it 
more likely that the leader will act more as a chief engineer rather than as a team 
manager. Testing the interaction term of team size and degree of intrateam task 
interdependence does not reveal a statistically significant positive influence on 
team leader involvement in the intrateam communication.  
 
Consistent with the hypothesis, teams with a relatively low degree of intrateam 
task interdependence have a low team leader involvement, while teams with a 
moderate to high degree of intrateam task interdependence have a high team 
leader involvement in the problem-solving process. This supports the statistically 
significant positive relation found. 

Within teams with a low to moderate degree of intrateam task interdependence 
there is less communication among the members (cf. discussion above on 
Hypothesis 5 stating this relation). But because there should be a certain degree 
of information exchange among the team members in order to jointly solve the 
team’s design problems, the team leader has to coordinate that problem-solving 
communication instead of being involved in it. This has also been reported by a 
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leader of such a team, who explains the communication structure of his team as 
the following: 
 

“When you look at the diagram it seems that some are isolated. These 
people […] are used more in the case-by-case engineering, when there are 
specific issues. So they do talk a little bit to the other team members but it 
is mostly me that would coordinate the discussions with them. If they need 
the other people then we organize a meeting so that everybody on the table 
represents their discipline.”  

 

This means that the team leader mainly acts as a manager, communicating with 
the team members on managerial instead of on problem-solving issues, which 
was also highlighted by another leader of such a team when listing his daily tasks: 
 

“Having meeting with people, working on documents and planning, and 
managing external contexts.”  

 
In contrast, team leaders are involved in the intrateam problem-solving 
communication to a high degree when the members have a high degree of task 
interdependence, which means that there is a high complexity of the design 
problems to be solved. Hence, the team leader’s engineering expertise is also 
required in the design process – the leader has to act as a chief engineer or 
‘technology promotor’ – as the following example shows: 
 

“We all had our fields within that package [i.e., team] so one was working 
on that part, and another one was working on that part. We all discussed 
how things went and what would be the best. And if people did not know 
they would come to another and ask ‘What do you think?’. […] In fact we 
had a meeting for about each week. We all took part and we all had 
contact.”  

 

In addition to the intrateam task interdependence the process of intrateam 
solution finding was also hypothesized to have an influence on the team leader 
role, which is tested in the next sub-section. 
 
Degree of Systematic Variation  Intrateam Team Leader Role (H8) 
Hypothesis 8, which states an inversely u-shaped influence of the degree of 
systematic variation on the team leader role within teams, is supported. Adding 
both the linear and quadratic term of systematic variation to the control variable 
leads to a statistically significant increase of R², which then explains more than 
the half (51%) of the variance of team leader role. 

The leader has more a manager or ‘process promotor’ role within teams that 
apply systematic variation either to a very low or to a very high degree. When 
teams have a moderate application degree their leader has a more chief engineer 
or ‘technology promotor’ role. These relations have also been reported in the 
team leader interviews.  
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Teams that have a low application degree of systematic variation rely more on 
creativity techniques. Depending on the problems to be solved, the team leader 
manages the communication among the team managers, as described by a leader 
of such a team: 
 

“The most problems so far could be solved to let some people communicate 
with each other. Some things had to be discussed on the whole group.”37 

 

The team leader, hence, acts as a ‘process promotor’, facilitating the 
problem-solving communication among the team members that new solutions 
can be creatively created. 
 

The more systematic variation, in addition to the creativity techniques, is applied, 
the more the team leader is involved in that solution-finding process. In these 
teams there is a generally high communication on problem-solving matters, as the 
following example shows: 
 

“There is a lot of creativity and a lot of openness to look at the complete 
picture before we solve it. […] There is a lot of respect for each other’s 
competence.” 

 

The diverse expertise, including the one of the team leader as chief engineer, is 
involved in the complex problem-solving process. 
 

When teams have a very high degree of systematic variation the team leader is 
less involved in that process as then the team members are able to find many 
different possible solutions by creatively re-combining existing ones. Rather the 
leader manages that process, as the following example shows: 
 

“I am clearly less a technician. […] I am sufficiently familiar with using 
the technology, so actually I can contribute here basically in planning the 
observations and knowing how to use the instrument, get the right data and 
so on.”  

 

Hence, instead of being a ‘technology promotor’ the team leader acts as a 
‘process promotor’. 
 
The last intrateam relation studied is the influence of the degree of satisficing in 
the solution-selection process on the intrateam task disagreement. 
 

                                                      
37 “De meeste problemen tot nog toe, die waren op te lossen door een paar mensen onderling te  
    laten communiceren. En enkele dingen die zijn wel met hele groep besproken.” 
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5.2.1.3 Systematic Design Approach  Intrateam Task Disagreement (H9) 
Depending on which basis the decisions are taken in the solution-selection 
process the team members will have a certain degree of task disagreement. Team 
members can base their decisions on product specifications and/or on 
organizational issues. When the solutions are taken based on both aspects – i.e., 
satisficing: selecting a good solution after a moderate length of search (according 
to budget and schedule) – their disagreement is expected to be the lowest, while 
decisions based on either the one or the other aspect will lead to very high task 
disagreement. Therefore a linear negative influence of the degree of satisficing 
was hypothesized:  
 

H9: The degree of satisficing in the intrateam solution-selection process  
     affects the degree of task disagreement in intrateam problem-solving  
      communication negatively. 
 

The results of testing this hypothesis are presented in Table 5.5. 
 

In both models team size has no statistically significant influence on the degree 
of intrateam task disagreement. Its explanation of the variance in task 
disagreement is almost zero. Adding the term of the degree of satisficing leads to 
a statistically significant increase of R² as it has an influence on the intrateam task 
disagreement on a statistically significant level. Because of the negative sign the 
expected negative influence of Hypothesis 9 is supported. 
 

This means teams that base their decisions on product specifications as well as on 
organizational issues in the solution-selection process have the lowest task 
disagreement: both sides’ proponents are satisfied. This satisficing approach 
leads to less discussion among the team members, whereas taking decisions based 
on either product specifications or organizational issues causes more 
disagreement within teams as one side is not taken into account. By satisficing 
both decision bases are considered to a certain degree: a good solution is selected 
within a moderate length of time, rather than focusing on either solving the design 
problem on low cost and within short time or on finding the best solution. 
 

 Intrateam Task Disagreement 
 

Variables 
CV 

(n = 39) 
H9 

(n = 39) 
Constant.     .74**  (.17)            .20** (.80) 
Team size.     .01     (.02)            .01    (.02) 
Degree of intrateam satisficing.            -.20*  (.12) 

R². .01 .07 
Standard errors are in parentheses    
** p < .05; * p < .10   
Table 5.5   Results of systematic design approach and intrateam task disagreement 

(Hypothesis 9) 
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This negative influence of satisficing is also supported in the team leader 
interviews. There is one team that has a very high degree of satisficing, basing 
decisions on organizational issues as well as on product specifications to the same 
degree. This can be due to the fact that two persons are functioning as a leader: an 
official one for the management task and another one as chief engineer:  
 

“Within this team it is clear who the leaders are. I am the official leader 
and I think I control the overall direction in which we go. But he is very 
much a technical leader in the sense that in software structure he is much 
more competent than I am. I recognize it and the rest of the team also 
recognizes it.”  

 

Therefore both sides the organizational and product issues are taken into 
account when selecting solutions. Being experienced is helping with making the 
right decisions in time, as another team leader states: 
 

 “Because the laboratory competence that we have […] people are all 
highly experienced, so they are able to provide in time the 
recommendations. […] The team that I have is very experienced. They can 
access fairly quickly any trade offs that we can oversee based on the 
system level.” 

 

In these teams there is a low degree of task disagreement as the team members 
are involved in the decision-making process and understand the decision taken on 
organizational and product issues.  
 
But when teams base their decisions either on organizational issues or on product 
specifications – i.e., low degree of satisficing – there tends to be a high degree of 
task disagreement among the team members. The leaders of these teams 
emphasize that team performance should be and also is measured by the 
respective criteria, namely either by being on time and within budget or by 
meeting product specifications and requirements; as the following opposite 
examples show: 
 

“In general, you measure this by the difference between the estimated time 
you think the things will take and the actual time the things took.”38 

 

“At our institute it is measured by the performance of the instruments. We 
just measure how well the instrument performs.” 

 

When decisions are mainly based on organizational issues it is more likely that 
the team members are less involved in that process than when it is done based on 
product issues. This correlation has also been found in the quantitative data on a 
statistically significant level (r = .26, p = .10). At both extremes the task 
disagreement is very high. On the one hand, when team members are involved to 

                                                      
38 “Nou dat meet je af, in het algemeen natuurlijk, aan de verhouding tussen de geschatte tijd, die  
    je denkt dat dingen zouden moeten kosten, en de werkelijke tijd die dingen hebben gekost.” 
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a very low degree in the solution-selection process they cannot give their opinion 
and are more likely to disagree on the selected solution; whereas, on the other 
hand, when team members are involved to a high degree they are likely to discuss 
the many different solutions from their diverse perspectives. This was also 
reported by a leader of such a team:  
 

“There are of course always a lot of discussions on ways how to solve 
problems.” 

 

In the satisficing teams, in contrast, as both the team leader and the team members 
are involved in the solution-selection process to a high degree there is a low 
degree of task disagreement within the team. 
 

5.2.2 Influence on Extrateam Communication (H10) 
As stated before, within MOMT projects different degrees of extrateam and 
intrateam task interdependencies exist – defined by the hierarchical 
decomposition of the overall design task – which are expected to have a positive 
influence on the problem-solving communication frequency on these two levels 
respectively. Here the hypothesis on the extrateam level is tested:  
 

H10: The degree of extrateam task interdependence affects extrateam  
    problem-solving communication frequency positively. 
 
In both models presented in Table 5.6 the influence of team size on the extrateam 
problem-solving communication frequency is not statistically significant, which 
is also shown by the very low R² in the first model.  
 
When adding the degree of extrateam task interdependence in the model of 
testing hypothesis 10, it leads to a statistically significant increase of R². With 28 
percent the variance in extrateam communication frequency is explained to a high 
degree. 
 

 Extrateam Communication Frequency 
 

Variables 
CV 

(n = 39) 
H10 

(n = 39) 
Constant.     .21**  (.06)           -.03     (.08) 
Team size.    -.01     (.01)            .01     (.01) 
Degree of extrateam task interdependence.             .26**  (.07) 

R². .01 .28 
Standard errors are in parentheses    
** p < .05   
Table 5.6   Results of systematic design approach and extrateam problem-solving 

communication frequency (Hypothesis 10) 
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As hypothesized, the higher the degree of extrateam task interdependence the 
higher the extrateam problem-solving communication frequency. This positive 
influence is also supported in the team leader interviews. For instance, a team 
leader – referring to the high task interdependence with other teams in the MOMT 
project – describes the need for frequent extrateam communication on 
problem-solving issues as the following:  
 

“It is mutual. They need information and the team needs results and 
something like that.”  

 

As ‘mutual’ represents a very high degree of task interdependence, frequent 
communication among these teams is required to jointly solve the complex 
design problems.  
 
In contrast, teams with low degree of extrateam task interdependence also 
communicate less frequently with the other teams. Frequent problem-solving 
communication takes only place with teams they are interdependent, as two 
leaders of such teams describe: 
 

“We have sort of two sets of interactions. We have interactions directly 
with the [X] team. We have interactions with the [Y] team. [...] In general 
everything that we provide is at a pretty low level of integration, so for [X 
team] to do their work, they depend on things that we have to deliver to 
them.” 

 

“There is not much. […] We have to say that for all the [teams of one 
sub-system] we have a sub-manager, and he should coordinate all the 
information between all the [sub-system’s teams]. So there should be a 
good communication. […] We have also communication with [team X] 
because this is also an essential part which they produce for [our part Y]. 
[…] With the other teams there is even less. There is just communication 
with the [part Z], which is built here. That is necessary because our  
[part Y] will be built in there.” 

 

This limited need for frequent extrateam problem-solving communication due 
to reduced task interdependencies among teams is a major benefit of hierarchical 
decomposition. The decomposition of the entire MOMT project into different 
sub-systems and its influence on the interteam communication frequency – the 
communication between all teams – is addressed in Chapter 6.  
  
 
From the discussion on the results of the influences of problem-solving 
communication on team effectiveness and efficiency, it can be argued that 
different design principles of a systematic design approach can be applied to 
structure and facilitate communication. These findings of testing the two relations 
presented in the refined conceptual model (cf. Figure 3.2) are summarized in the 
next section. 
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5.3 Summary 
In summary, in this chapter all hypotheses stated on the distinct relations in 
MOMT projects were tested and the results were presented – answering the first 
and second research question on a local level (i.e., sub-questions 1a, 1b, 2a, and 
2b). Table 5.7 gives an overview of these studied hypotheses: the hypothesized 
effects and the results found.  

In the next chapter the relations of the conceptual model are studied on a global, 
interteam level, to answer the research sub-questions 1c and 2c. Based on the 
results found here and in Chapter 6, in the final chapter (Chapter 7) the theoretical 
and practical implications of this research on complex NPD in MOMT projects 
are presented. 
 
Hypothesis             Hypothesized Effect Effect found 
 Intrateam problem-solving communication frequency and  

1a – Team effectiveness: inversely u-shaped no support 
1b – Team efficiency: inversely u-shaped consistent with hypothesis 
 Intrateam team leader role and  

2a – Team effectiveness: u-shaped support 
2b – Team efficiency: negative no support 
 Degree of intrateam task disagreement and  

3a – Team effectiveness: u-shaped support 
3b – Team efficiency: u-shaped support 

 Extrateam problem-solving communication frequency and  
4a – Team effectiveness: inversely u-shaped no support (negative) 
4b – Team efficiency: negative support 
 Degree of intrateam task interdependence and  
5 – Intrateam problem-solving communication frequency: 

     .positive 
 
no support 

6 – Intrateam team leader role:  
  .   inversely u-shaped 

 
consistent with hypothesis 

 Degree of intrateam systematic variation and  
7 – Intrateam problem-solving communication frequency:   

      negative 
 
no support 

8 – Intrateam team leader role:  
      inversely u-shaped 

 
support 

 Degree of intrateam satisficing and  
9 – Degree of intrateam task disagreement:  

      negative 
 
support 

 Degree of extrateam task interdependence and  
10 – Extrateam problem-solving communication frequency: 

   .  positive 
 
support 

Table 5.7   Summary of empirical results 
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