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Abstract  
This paper introduces a method to evaluate the research-oriented learning environment in a research 
association with different universities and companies and consequently provides an opportunity to 
continuously improve management and collaboration processes.  

The quality of the collaboration and the provided environment in a research association directly 
influences the outcome and the development of the research association employees. This affects in 
general all research association members from industry partners to research students. In this study 
the focus is on research students such as master or PhD students. To ensure that students increase 
their research competence and their ability to deliver results they need an adequate research 
environment. For that reason, it is relevant within a research association to continuously evaluate and 
improve collaboration and management processes. An appropriate assessment instrument is a 
maturity model. This paper presents a modified evaluation based on the Collaboration Maturity Model 
(Col-MM) developed by Imed Boughzala and Gert-Jan de Vreede [3].  

To assess the maturity an online questionnaire was developed based on the Col-MM. The purpose of 
the online survey carried out with the members of a research association was to evaluate the 
collaboration and environment in the research association according four steps in the maturity model. 
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1 INTRODUCTION 
Research-oriented learning often takes place in the surrounding of a research association in an 
university environment. Here it is important to provide the research association members such as 
master and PhD students with a working environment supporting them in their learning and research 
process.  

In several cases talent and performance is presumed and that learning happens just somehow, but 
especially in difficult situations a reasonable evaluation of the maturity in the working and learning 
surrounding is needed [1]. 

A transdisciplinary (defined by Defila and Giulio as a special form of interdisciplinary collaboration 
involving practitioners) [7] research association with different universities and companies might be an 
example of such a challenging situation as it starts in complicated circumstances. It is not just a huge 
project. Rather it consists of different single projects which focus on a common goal and 
transdisciplinary result. Furthermore hierarchy and reporting levels are not well-defined as several 
university and company employees are interacting with each other [2]. 

To create value and to provide a significant outcome of a transdisciplinary research association it is 
important to provide the master and PhD students a working environment supporting them in their 
learning and research process.  

For that reason it is relevant within a research association to continuously evaluate and improve the 
collaboration and management processes. A possibility is an evaluation conducted by the members in 
a research association themselves. To evaluate the research environment it makes sense to involve 
all members from project leader to students to get an overview from all perspectives. An appropriate 
instrument for assessing this is a maturity model.  

1.1 Research-oriented learning 
Research-oriented learning is a concept of learning that provides students the opportunity to develop 
their research competences by experiencing research practice in a university environment [4]. 
Furthermore research-oriented learning is a concept which adopts critical thinking and problem-
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oriented, creative and autonomous working. Within this learning concept the students have the 
possibility to become familiar with research strategies and methods, to expand their level of 
knowledge, to increase their network of contacts, to work with others disciplines and to strengthen 
their general competences [5] [6]. 

Research-oriented learning includes a broad definition of research abilities as the ability to review the 
state of research, methodological skills, skills in reflecting on research findings and communication 
skills [4]. 

Condition precedent for successful research-oriented learning is a professional research environment 
which enables the students to apply and create knowledge and to improve their research competence. 
A research-oriented learning environment should create an efficient and an experimental operating 
culture that seizes opportunities. It is essential to provide the students the best possibility to learn and 
increase their research competence.  

1.2 Research-oriented learning in a research association 
Research-oriented learning often takes place in the surrounding of a research association in a 
university environment. Promoting young researcher is a huge challenge in research associations but 
this is often not an easy task. By fulfilling other duties in addition to the normal research work the 
students have the chance to get a deeper insight into research projects and the transdisciplinary 
cooperation [2].  

If conducted in an adequate way research-oriented learning in a research association is a huge 
opportunity for students. In this setting the students have the chance to conduct research in real life. 
As a transdisciplinary research association is an association of different universities and companies 
the students have the chance to conduct research with practitioners and thus have their first industry 
interaction and consequently with practical users. Furthermore this gives them the chance to increase 
their network of contacts towards the industry.  

On the other hand research-oriented learning in a research association runs a certain risk of failure if it 
is not well organized. In a research association the management needs to provide the students the 
best environment to make sure that research-oriented learning takes place in a perfect way. This 
includes a clear definition of the research association objectives, milestones and deliverables, 
furthermore a supportive and motivating leadership as well as access to all relevant 
data/information/result. In addition it is essential to provide the possibility to reflect and publish the 
results and the necessary basic equipment such as software/hardware. 

The bigger and even more complex an association project is the more important it is that the 
collaboration and organizational processes are standardized and well structured. The collaboration 
network and processes are an important factor for research associations to achieve their goals of 
productivity, quality and knowledge sharing.  

2 RELATED WORK 
The basis for research-oriented learning in a research association involving different universities and 
companies is an adequate environment that supports the students in their learning process. For that 
reason it is relevant within a research association to continuously evaluate and improve the 
collaboration and management processes. An appropriate instrument for assessing this is a maturity 
model. This paper presents a modified evaluation based on the Collaboration Maturity Model (Col-
MM) developed by Imed Boughzala and Gert-Jan de Vreede [3] of the collaboration and management 
in a research association. This model will be described in the following chapter. 

2.1 Maturity models 
Maturity models have been developed to assess organizations as these models are used as an 
evaluative and comparative basis for improvement. Maturity models define the development of an 
organization over time. The aim is to judge the maturity of an organization and to identify topics that 
are required to increase the maturity of these processes. 

In general the maturity is evaluated on a four- or five point scale with ‘4’ or ‘5’ representing the highest 
levels of maturity. The higher the maturity the higher will be the focus on improvement, representing 
the highest evolutionary stage. [3] [8] [9] 
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For the evaluation and the improvement of the research-oriented learning environment in a research 
organization a maturity model is the right choice. It is simple to use and often requires only a simple 
quantitative analysis and it can be carried out by self-assessment. In this manner the research 
association can be evaluated and points of improvement can be identified.  

2.2 Collaboration Maturity Model (Col-MM) developed by Imed Boughzala and 
Gert-Jan de Vreede 

In this chapter the Collaboration Maturity Model (Col-MM) developed by Imed Boughzala and Gert-Jan 
de Vreede will be presented. This model represents the basis of this paper. The Collaboration Maturity 
Model (Col-MM) is intended to be sufficiently generic to be applied to any type of collaboration this 
means it is not limited to a particular setting. Furthermore it is suitable for conducting self-assessments 
in a research association.   

In this model the maturity is evaluated in a four category maturity scale, these are described as 
follows: Ad-hoc, Exploring, Managing and Optimizing.  

At the Ad-hoc level, teams are collaboratively immature. Individuals have great difficulties to 
communicate effectively, to reach shared understanding, and to adjust their tasks and behaviors to 
jointly produce high quality outcomes.  

At the Exploring level, teams are well aware of their weaknesses in terms of collaboration maturity. 
Individuals try to work together to produce valuable outcomes but face many collaborative challenges. 
Some initiatives to address these challenges are attempted but without major impact.  

At the Managing level the collaboration maturity of teams is quite good but there still is room for 
improvement. In general, individuals are able to produce collaborative outcomes of good quality.  

At the Optimizing level, teams are collaboratively mature. Individuals work together and are able to 
accomplish high quality collaborative outcomes. 

Furthermore Boughzala and de Vreede define the following areas of concern:  

• Collaboration characteristics: This covers descriptive features and attributes of the 
collaboration. 

• Collaboration management: This covers the way in which collaboration processes and activities 
are managed. 

• Collaboration process: This covers how individual collaboration members perform collaboration 
on a day to day basis. 

• Information and knowledge integration: This covers how individual collaboration members 
manage the information and knowledge required for productive collaboration. [3] 

3 METHODOLOGY  
This paper aims to answer the question, how research students can be provided with the optimal 
research-oriented learning environment in a research association. In this context students need to be 
provided with the adequate surrounding for applying and creating knowledge and improving their 
research competence. This can be achieved by continuous improvement of the learning environment 
and the collaboration in a research association.  

According to Defila and di Giulio evaluation of research could or even should always include a self-
assessment by the scientist involved [7]. 

An appropriate instrument for assessing this is the Collaboration Maturity Model (Col-MM). This model 
was chosen as basis for the evaluation as it is not limited to a certain kind of setting and can be 
adapted to every kind of organization. The focus of this model is on the collaboration and 
management processes. This focus also fits for a research association. Additionally some aspects 
were adapted or added specific for a research association.  

After the online questionnaire has been developed the online-survey is currently conducted with all 
members of a research association from project leader to industry partners to research students, to 
get an overall overview from every perspective.  
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3.1 Evaluation – Questionnaire Design 
When designing the questionnaire the following points were taken into account regarding the aspect 
which points need to be fulfilled for a successful research association [2]:  

• Each project member should be aware of the objectives and issues both of the association and 
the single projects and should align the research according to these objectives and issues.  

• The management needs to provide an environment in which joint results and products can be 
developed. 

• Each association member needs access to all results and relevant information.   

• An important aspect in a research association is the collaboration: Each single project and each 
member should coordinate the research with the other association members. Management 
needs to ensure an environment in which collaboration can happen perfectly. This includes 
measures to support the joint research, exchange of research results, rules of collaboration, 
conflict handling.  

• The students should have the chance to communicate on a regular basis with the industry 
partners and reflect their research regarding user feedback.   

• Communication: It is necessary to provide the students the chance to publish their results and 
to present and reflect them on conferences.  

Following these requirements for a research association the questionnaire is split into 6 chapters in 
which the research association is evaluated. These chapters are also summarized in Table 1. 

• The first part of the questionnaire inquires after the association activities, to assess the 
respondents’ opportunities to network within the research association but also beyond the 
research association with experts and the industry, which includes for examples publications or 
PR.  

• The main objective of the second chapter is on the one hand the evaluation of the project 
targets, whether they are known, understandable and accessible and on the other hand to 
evaluate the features and attributes of the collaboration within the research association.  

• The third part of the questionnaire aims to evaluate the management of the research 
association. This chapter includes criteria such as the management style and decision making 
and reward process.  

• In the fourth part of the questionnaire the respondents can assess the collaboration itself, by 
answering questions concerning the collaboration framework, the conflict management and the 
resources sharing.   

• The aim of the fifth chapter is the evaluation of the information and knowledge integration. This 
chapter aims to answer the question on which maturity level the information is collected, 
structured and accessed, knowledge is validated, reused and created.   

• In the sixth chapter the tools and equipment provided by the project management are evaluated 
regarding the points frequency of use and satisfaction.  

In addition to the maturity model a few open-end questions were added to get feedback how the 
processes could be improved and where exactly is need for improvement. 

Table 1.  Content of the questionnaire. 

Topics  Research objective Criteria 

Professional 
environment 

Needed to filter and structure 
the data 

1. Position in the research project 
2. Percentage of working hours 
3. Sub-project 

Association Activities  Activities done by the 
respondent to network and 
communicate 

1. Networking in the project 
2. Publications 
3. Public relations 
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Research Association  
and Collaboration 
Characteristics 

• Awareness and acceptance 
of the research association 
goal and objective 

• Descriptive features and 
attributes of the 
collaboration 

1. RA object 
2. Collaboration depth 
3. Working mode 
4. Interaction intensity 
5. Collaboration forms 
6. Formalization of relationships 
7. Commitment and availability of individuals  
8. Collaboration intensity 

Management of the 
Research Association 

Evaluation of the research 
association management  

1. Association vision 
2. Management style 
3. Decision-making 
4. Leadership endorsement 
5. Rewarding 

Association and 
Collaboration Process 

Evaluation of collaboration of 
research association members 

1. Collaboration framework 
2. Resources sharing 
3. Awareness 
4. Conflict management 
5. Collaboration techniques  

Information and 
Knowledge Integration 

• Perception of management 
and sharing of information  

• Evaluation of  the way of 
gaining insights, which are 
necessary to reach the 
project objectives  

1. Information collection 
2. Information structuring 
3. Information access 
4. Knowledge validation 
5. Knowledge reuse 
6. Knowledge creation 
7. Exchange of information among research 

students  

Association 
improvement 

Improvement suggestions 1. Improvement suggestions 

Economic relevance Evaluation of the economic 
relevance  

1. Estimation of the economic relevance  

Provided research 
software 

Evaluation of tools and 
equipment provided by the 
project management 

1. Usage of provided software 
2. Satisfaction 

3.2 Research Framework – Field study steps 
The purpose of this study is on the one hand to measure the satisfaction and collaboration of all 
project members and on the other hand to assess the research environment for the research students 
as master or PhD students. The research is conducted as an online survey to collect quantitative data. 
The data collection is carried out in one research project with 33 project members. Until now two 
waves have been conducted, the first one 9 months after project start and the second wave 1,5 years 
after project start. All project members from the project leader to student have been invited to 
participate. In the first wave all 33 project members received the online link, whereof 21 respondents 
took part in the first wave. The field phase lasted four weeks during which the project members could 
fill in the online-questionnaire. In May 2017 the second wave of the survey started and is currently in 
the field phase. For this second wave 32 project members have been invited to take part.  

3.3 The Results – First findings 
The first wave of the survey shows that the research association is seen quite positively. Most 
respondents evaluate with an overall tendency towards 3 in the four step maturity scale. The following 
shows some examples of the findings: 
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Research association and collaboration characteristics: The overall maturity in this category is seen at 
an average of 3. Given that the association is still in the initialization phase during the first wave of 
evaluation an overall mean of 2.7 is quite high. The awareness and acceptance of the goal and 
objective of the research association is given. The majority of the project members perceive the 
collaboration in a positive way but see room for improvement especially in the area of collaboration 
depth and formalization of relationships. By analyzing the open-end questions a deeper insight could 
be gained where the respondents see the gaps and how the management could improve these points. 
Consequently the management will increase for example the intensity of collaboration by organizing 
meetings with all students of the involved universities. 

 
Figure 1. Maturity of research association and collaboration characteristics. 

Management of the research association: In general the project members evaluated the development 
of the management quite well. Especially the involvement of the single project leaders in the 
objectives of the research association is seen very positively. But nevertheless the analysis of the 
open-ended questions has shown that the respondents see a need for the management to ensure that 
the project members keep deadlines so that all members can reach their targets.  

 
Figure 2. Maturity of management. 

Information and knowledge integration: This category is evaluated with an average maturity of 3. In 
this category ‘exchange of information among students’ is seen as the most positive aspect. The 
lowest level was reached by the points ‘knowledge validation’ and ‘knowledge reusage’. As this survey 
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was conducted at the very beginning of the research association this point is not seen as alarming, but 
should definitive be improved by management. First steps were initialized by management to improve 
the knowledge reusage as for example the organization of regular meetings with all single project 
members and the infrastructure to save and share knowledge has been improved. Other points that 
have been identified in this survey to improve the point ‘information and knowledge integration’ are to 
provide the students with the possibility to take part at conferences in their specific field of research to 
improve and reflect their knowledge and to give them the chance to write papers together with other 
project members.  

 
Figure 3. Maturity of information and knowledge integration. 

4 CONCLUSION: DISCUSSION AND FUTURE WORK  
This paper introduces a method to evaluate the environment in a research association, based on a 
collaboration maturity model.  

The proposed questionnaire can be seen as a reflection tool, which also allows the students to reflect 
on their research environment and research experiences. Furthermore it allows a deeper 
understanding of the improvement potential. It gives the chance for continuous improvement of the 
research processes.  

The current research set-up targets a second and a third wave. The second wave is currently in 
progress and will contribute more information about the development of the research association 
organizational environment. The goal is to measure the maturity development during a whole life cycle 
of a research project and to identify the level of improvement.  

The survey can answer the relevant questions and demonstrates that the conducted self-assessment 
can evaluate the research environment. It allows to identify the points for further improvement. By 
conducting the survey three times over the whole project duration it allows to evaluate whether the 
improvements were seen as adequate and guarantees sustainability.  

Another aspect which should be included in the near future is a qualitative survey (in-depth interviews 
or focus groups) including a content analysis with a limited number of respondents to gain deeper 
insights.  

In addition a further approach should evaluate the starting conditions regarding research competence 
of the master and PhD students at the beginning of a research association in order to see if their 
performance level can be kept constant or even be improved by the end of the research project. For 
that reason an adaptation of the RMRC-K-model for assessing university students’ research 
competences might be considered in the future [4].  
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