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Abstract   

The European Commission states that innovation is the main driver of economic growth in 

the EU. Accordingly, also universities of applied sciences are challenged to support students 

in developing their innovation skills. This effort is not limited to universities, but continues in 

business. The FINCODA (Framework for Innovation Competencies and Assessment) 

barometer is a formative online self-assessment tool for students and professionals that serves 

as a boundary object between the worlds of education and business. It raises awareness of 

what is needed to contribute successfully to innovation projects, teams or companies. It sheds 

more light on the benefits for students and professionals of participating in innovation 

projects. It also facilitates selection of innovators by supporting structured behavioral 

interviewing. Unlike most existing instruments, the FINCODA barometer has an adequate 

reliability and validity. The FINCODA dimensions show positive and significant correlations 

with self-rated and supervisor-rated innovative behavior and qualitative examples of 

innovation success. 
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Practical framework 

In the EU financed FINCODA (Framework for Innovation Competencies 

Development and Assessment) project five universities of applied sciences and nine 

innovation-intensive companies from five countries aim towards active university-enterprise 

cooperation. The focus is on producing a new set of resources for companies that expect their 

current and future employees to have innovation competencies that cannot be assessed with 

traditional tools. This is important because the European Commission (2013) states that 

innovation is "the main driver of economic growth in the EU". Universities do not have tools 

to measure the development of students' innovation competencies during their studies. 

Therefore we do not actually know what teaching and learning methods are effective from the 

perspective of enhancing innovation competencies. Companies are also in need of tools and 

methods to assess innovation competencies as part of their knowledge management activities, 

in recruitment processes, internal development activities and when subcontracting services 

training for their staff. Universities and companies need new reliable and valid tools for 

innovation competencies assessment that could be used throughout the young innovators' 

path from university to working life organizations. To improve the effectiveness and 

efficiency of education and training and to enhance creativity and innovation, including 

entrepreneurship, at all levels of education and training we need active university-enterprise 

cooperation and valid tools to measure intended learning outcomes.  

There is a high practical need for an adequate innovation assessment tool that serves 

as a boundary object between the worlds of education and practice. Development processes 

of students and personnel including training efforts are demanding and their effects are 

difficult to estimate both in universities and in companies. Accordingly, the key output of this 

project is a new tool for assessing innovation competencies that will be utilized by 

universities in personalized learning paths, the composition of project teams and the 



4 
Research Group on Applied Research Methodology rene.butter@hu.nl or wilke.vanbeest@hu.nl 

 

development of students. The tool will also support companies in their recruitment and 

development processes. The development of the practical FINCODA testing environment is 

still in progress. This paper addresses the psychometric validation study of the core 

measurement instrument that was recently completed. 

 

Competencies for realizing innovations 

Innovation is a multidimensional construct referring to the implementation of new 

ideas, processes or products, with positive changes for businesses and beneficial externalities 

for society (Committee of the Regions of the European Union, 2015). Innovations may be 

transformational or incremental; some are new to the world while others are new to the 

nation, the region or the firm (Patterson et al., 2009). We define innovation as a presentation 

of a novelty or improvement of something that exists that adds value, and is useful for 

organizations. In order to improve organizational or group performance, innovation begins 

with generating ideas and finishes with implementing and using the outcomes (Marin-Garcia, 

Andreu Andres, Atares-Huerta, et al., 2016). Marin-Garcia, Andreu Andres, Atares-Huerta, et 

al. (2016) proposed an innovation competence model based on existing literature to integrate 

and complement existing models. They distinguished five innovation competence 

dimensions, that is, 1) creativity, 2) critical thinking, 3) teamwork, 4) initiative and 5) 

networking. These five dimensions, which we will elaborately define in the method section, 

can be observed through innovative behavior in both companies and universities in the 

workplace. Example behaviors are finding new ways to implement ideas, evaluating 

advantages and disadvantages, assuming an acceptable level of risk to support new ideas, 

sharing relevant information with suitable stakeholders, coordinating work with others and 

encouraging positive relations in the team/group (Marin-Garcia, Andreu Andres, Atares-

Huerta, et al., 2016).  
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Accordingly, this paper focuses on the assessment of this set of five innovation 

competencies that are required for effecting innovations. The core instrument for assessing 

these competencies is a self-assessment tool that is primarily intended for developmental 

purposes. It is not meant for summative judgement, but for formative support during choice 

processes and consultation (Butter, 2013; Butter & Born, 2012; Van de Mosselaar, Dochy & 

Heylen, 2002). When properly embedded in a broader set of instruments, however, it can also 

be used in a summative or selection context and for building innovative teams (Butter, 2013). 

 

Theoretical framework 

The development process was similar to the one used for the Assessment Tool Master 

Pedagogics (Butter & Van Raalten, 2010; Butter, 2013), the PhD Personality Questionnaire 

(Butter & Born, 2011) and the Self-assessment tool of Practice-oriented Research and 

Innovation Competencies for lecturers in higher professional education (Butter, 2015). Like 

these instruments, FINCODA is also a developmental assessment tool that focuses on sense 

making and identity formation (e.g. Kaplan, 1998; Silzer & Jeanneret, 1998). The instrument 

also aims to enhance quality assurance in higher professional education (Butter, 2013). 

Besides improving the quality assurance in the educational context, FINCODA also supports 

quality assurance in companies. Like the aforementioned tools, FINCODA is a 

contextualized measuring instrument that is tailor-made for and takes into account as much as 

possible the context for which it was developed (Butter, 2013). Competencies are one aspect 

of human capital, incorporating knowledge, skills and personal characteristics. Competencies 

are latent constructs that cannot be measured directly (Marin-Garcia et al, 2013). That means 

that they can only be inferred from observable behaviors that act as indicators of the 

underlying characteristics. In order to support the development of these latent process skills, 
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measurement tools play an important part. However, most existing tools and models for the 

assessment of innovation competencies, like INCODE (Marin-Garcia, Perez-Peñalver & 

Watts, 2013; Watts, Garcia-Carbonell & Andrue Andrés, 2013), I-skills (Kleysen & Street, 

2001; Scott & Bruce, 1994; Waychal, Mohanty & Verma, 2011; Kirton, 1976; Berdrow & 

Evers, 2011; Cerinsek & Dolinsek, 2009), GISAT 2.0 (Conference Board of Canada, 2013, 

2014; Luke, 2013) and The innovation Potential Indicator (Burch, Pavelis & Port, 2008; 

Patterson, 1999; De Jong & Den Hartog, 2010; Spiegelaere & Gyes, 2012) are not linked to 

any publication in scientific journals in which a rigorous complete and replicable validation 

process with independent samples and research groups was communicated (Marin-Garcia, 

Andreu Andres, Atares-Huerta, et al., 2016). The forerunner of FINCODA, INCODE, was 

developed to assess the innovation competence of students. The INCODE barometer was 

initially constructed on the basis of a broad literature analysis of the concept of innovation. Its 

development was informed by academics and the expert judgment of human resource 

managers from firms well known for their innovation (Watts et al, 2013). It was piloted and 

refined through testing with university students (Watts et al., 2013; Marin-Garcia et al., 

2013). Although it had a sound theoretical basis, the psychometric properties of the INCODE 

barometer were not explicitly addressed. FINCODA aims to take a further step towards more 

active university-enterprise cooperation by producing a new set of tools for universities and 

for companies who expect their current and future employees to have innovation 

competencies that cannot be assessed with traditional tools (Marin-Garcia et al., 2016). In 

line with this aim FINCODA is based on simultaneous research among students and 

employees. Also, in the development of the FINCODA barometer psychometric validation 

plays a key role. 
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Research questions 

The following research questions were addressed. 

 Are the scales of FINCODA adequately reliable (internally consistent)?  

 Is the construct validity sufficient?  

o Is de factorial validity adequate: to what extent are the FINCODA dimensions 

empirically grounded?  

o How do the FINCODA dimensions relate to personality factors?  

 Is the criterion validity adequate? 

o How does FINCODA relate to self-assessed and supervisor-assessed 

innovation behavior and qualitative stories on innovation success? 

o Does it show incremental validity above relevant background variables and 

personality factors in predicting these criteria? 

Method 

Construction of the instrument 

In this paragraph we focus on the content validity which refers to the degree to which 

a test measures what it claims, or purports, to be measuring. The FINCODA barometer was 

developed based on a previous European project called INCODE. The INCODE barometer 

was designed as a tool for assessing students' innovation competencies as learning outcomes 

in higher education area (see Penttilä & Kairisto-Mertanen, 2012). In the INCODE project 

that was financed by European Union Erasmus LLL Program the focus was on innovation 

competencies and a measuring tool, the innovation competence barometer, ICB, for assessing 

them. Also the best methods which should be used when aiming to the development of these 

competencies should be found. The innovation competence barometer ICB as well as the 
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research hatchery (REHA) method turned out to be value adding methods when moving 

towards the European Union aims. Marin-Garcia, Pérez-Peñalver, Vidal-Carreras & Maheut 

(2012) describe the aims and the development process of ICB, and how by using the ICB and 

testing the results of different teaching and learning methods universities obtain up-to-date 

information about the usefulness of these methods and can make decisions on how to 

implement them to wider use.  

As said, the FINCODA barometer was based on the INCODE barometer that was 

intended to aid in the assessment and development of innovation competence in a higher 

education setting. The INCODE barometer is a qualitative instrument that has not been 

explicitly validated in the psychometric sense. The aim of the FINCODA project was to 

convert the INCODE barometer from a qualitative tool that is primarily used in educational 

settings into a psychometrically valid measurement instrument that is simultaneously used in 

educational and a business contexts. 

The five INCODE dimensions, that is, creativity, critical thinking, teamwork, 

initiative and networking, were taken as a starting point for the development. Based on a 

refinement process and an extensive literature study of 30 papers out of approximately 1,000 

references as the most outstanding papers from databases such as Scopus, Web of knowledge 

or IEEE supported by authors during 2000-2015, the INCODE model was refined (see Marin-

Garcia, Andreu Andres, Atares-Huerta, et al., 2016). Based on these dimensions items were 

constructed in joint workshops in which representatives of 5 universities of applied sciences 

and 9 companies from the 5 project countries were participating. During these workshops the 

following steps were taken: The dimensions were reviewed and their practical suitability was 

discussed with all stakeholders, that is, both companies and universities. The emphasis in the 

workshops was on the sufficiency and clarity of the dimensions. Based on this refinement 
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process the following definition of the five dimensions was acceptable to both universities 

and companies: 

 Creativity: ability to think beyond existing ideas, rules, patterns or relationships. To 

generate or adapt meaningful alternatives, ideas, products, methods or services 

regardless of possible practicality and future added value.  

 Critical thinking: ability to analyze and evaluate advantages and disadvantages and 

estimate the risks involved for a purpose. 

 Initiative: ability to influence/make decisions that foster positive changes. To 

influence creative people and those who have to implement the ideas. 

 Teamwork: ability to work effectively with others in a group. 

 Networking: ability to involve external/outside stakeholders outside the team. 

 

Based on the above literature study, a set of 62 indicators was constructed. In group 

sessions consisting of representatives from companies and from universities these items were 

rated on sufficiency, clarity, relevance and interpretability. Also, each item was judged 

blindly, that is, without knowing to which dimension it belonged, and independently by raters 

from industry and from universities in terms of clarity, sufficiency and on whether it was a 

good operationalization of each of the five dimensions. The items were constructed in a 

rating scale format with 6 options, that is, 1) poor, 2 needs to improve, 3 average, 4 good, 5 

excellent and 6) cannot judge. Only the items that were considered clear and sufficient and 

were predominantly rated as belonging to the targeted dimension were retained. Table 1 show 

the dimensions of the FINCODA barometer and example items. 
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Table 1 Provisional scales and example items  

Scale Example items 

Creativity Think differently and adopt different perspectives 

Critical thinking Think of several possible explanations or alternatives for a situation 

and anticipate potential obstacles 

Teamwork Give considerable opportunities for independence and freedom to 

the other team members 

Initiative Take an acceptable level of risk to support new ideas 

Networking Identify the appropriate decision makers and stakeholders who have 

the power to make a difference 

 

Design of the mixed-method validation study  

In the quantitative phase a joint sample (N=510, consisting of 316 students at 

Universities of Applied Sciences and 194 professionals) participated in a digital survey. 

Besides background variables, the survey consisted of the 62 FINCODA questions and a 

short version of a Big Five personality inventory, the BFI-10 (Rammstedt & John, 2006). 

This short scale was chosen in order to minimize the test load of respondents. The intention 

was to get more grip on the substantial meaning of the FINCODA scales by investigating 

their correlations with personality scores. Also, criterion measures were obtained by self-

assessment, assessment by a 3rd person (supervisor assessment) and qualitative examples of 
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innovation based on STAR methodology. The data were collected in The Netherlands, 

Germany, Spain, Great Britain and Finland, among students in the participating universities 

and workers in the participating companies. The English personality questionnaire was 

translated into the 4 other languages using a back translation procedure. All other 

questionnaires were constructed by translating the English versions using a back translation 

procedure. In line with FINCODA's aim to construct a boundary object between the worlds of 

education and business, all analyses took place on the data of students and workers combined.  

The sample was a convenience sample which is not representative. Our aim, however, 

was not to generalize to the entire population of (potential) innovators, but to investigate the 

correlation of the participants' self-reports with the validity measures. Due to the limited 

sample sizes in some countries possible cultural differences were not investigated at this 

stage. 

Results 

Validity study 

In the validity study, the construct validity and the criterion validity were studied. In 

the construct validity study, the factor structure of FINCODA and the correlations between 

the FINCODA scales and personality scales were taken into account. In the criterion validity 

study, the correlations between the FINCODA scales and self-assessments, assessments by a 

3rd person (supervisor assessment) and qualitative examples of innovation based on STAR 

methodology were investigated.  
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Construct validity 

Factor structure 

First, a principal axis factor analysis with varimax rotation was conducted on the 

items of the provisional dimensions to verify the empirical dimensional structure of the 

instrument. Using the eigenvalue > 1 and scree criteria, 3 factors were extracted. See Table 2, 

which also shows the source of the validated dimension in terms of the provisional 

dimensions that are involved. As can be seen in Table 1 creativity items and critical thinking 

items are loading on the 1st dimension. Teamwork items are loading on the second dimension 

and initiative items and networking items are loading on the 3rd dimension. This result is 

largely in line with the three categories of innovation competencies defined by Penttilä and 

Kairisto-Mertanen (2013). That is 1) individual innovation competencies, 2) interpersonal 

innovation competencies and 3) networking innovation competencies. For substantial reasons 

creativity and critical thinking are considered as related, but separate facets of the personal 

innovation competencies dimension. Likewise, initiative and networking as related, but 

separate facets of the networking (incl. proactivity) dimension. The final set of 34 items is 

included in Appendix 1. 
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Table 2: FINCODA dimensions after factor analysis 

Dimension Description Nr. of items 

Individual 

innovation 

competencies 

Facet 1: Creativity: ability to think beyond existing ideas, 

rules, patterns or relationships. To generate or adapt 

meaningful alternatives, ideas, products, methods or 

services regardless of possible practicality and future added 

value 

9 

 Facet 2: Critical thinking: ability to analyze and evaluate 

advantages and disadvantages and estimate the risks 

involved for a purpose 

6 

Interpersonal 

innovation 

competencies 

Teamwork: ability to work efficiently with others in a 

group 

7 

Networking 

competencies, 

incl. proactivity 

Facet 1: Initiative: ability to influence/make decisions that 

foster positive changes. To influence creative people and 

those who have to implement the ideas 

 

6 

 Facet 2: Networking: ability to involve external/outside 

stakeholders outside the team 

6 
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Correlations with personality factors.  

To shed more light on the substantial meaning of the FINCODA scales, their 

correlations with the BFI-10 were inspected. The following significant correlations were 

found (see Table 3). Creativity correlates negatively with conscientiousness (resp. r  = -.22 , p 

< .001; r = -.11, p < .05 ), with emotional stability (r = -.18, p < .05) and negatively with 

agreeableness (r =  -.14, p < .001) positively and negatively with openness to experience (r  =  

.19, p < .001; r = -.12, p < .05). Critical thinking correlates negatively with extraversion 

(resp. r  = -.18 , p < .05), conscientiousness (resp. r  = -.22, p < .001) and emotional stability 

(r = -.12, p < .05; r = -.11, p < .05), positively with openness to experience (r = .17, p < .001; 

r = -.12, p < .05) and negatively with agreeableness (r = -.13, p < .05). Teamwork correlates 

negatively with conscientiousness (resp. r = -.16, p < .001; r =-.17, p < .05 ), with emotional 

stability (r  = -.16, p < .05; r  =  -.13, p < .05) and positively with openness to experience (r  =  

.15, p < .001). Initiative correlates positively with introversion (r  =  -14, p < .01) and 

negatively with agreeableness (r =  -.16, p < .01; r  = .25 p < .01), conscientiousness (r  =  

-.15, p < .01), emotional stability (r  =  -.21, p < .01) and positively with openness to 

experience (r  =  .17, p < .01). Networking correlates positively with introversion (r  =  -.12, p 

< .01), negatively with agreeableness (r  =  -.13, p < .05; r = -.27, p < .01), conscientiousness 

(r  =  -.11, p < .01; r  = .11, p < .05), emotional stability (r  =  -.17, p < .01; r  = .12, p < .05) 

and positively with openness to experience (r  =  .13, p < .05). 

Based on these correlation patterns, one might infer that innovators are not overly 

extraverted, score not very high on agreeableness (relatively low on trust and relatively high 

on finding faults), especially when the operate in an outward-directed way (i.e. when taking 

initiatives and networking). Also, they seem more focused on global patterns than on details 

(relatively low scores for conscientiousness), not highly emotionally stable and score not very 

high on openness to experience (mainly artistic interests). 
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Reliability study 

After factor analysis and item analysis the internal consistency of the FINCODA scales 

turned out to be satisfactory. Cronbach's α is .80 on average Table 3 shows the detailed 

results.  

Criterion validity 

The criterion validity was studied using a mixed method design in which both 

qualitative and quantitative data were used and integrated. Three sources of criterion 

information were used: 

1. Self-reports on behavioral indicators of innovation (Van Beest & Butter, 2015) 

2. Supervisor-reports on the above behavioral indicators 

3. Qualitative stories on innovative performance based on STAR methodology  

 (Situation, Task, Action, Result) that were analyzed by independent judges unaware 

 of the respondents' scores on the FINCODA dimensions 

1. Self-reports 

Self-reports were collected on 29 behavioral indicators of innovation (Van Beest & 

Butter, 2015) that were derived from literature and were practically validated in a workshop 

with human resource managers of well-known Dutch companies. The items are given in 

Appendix 2. They measure six dimensions 1) creativity, 2) intrinsic motivation, 3) freedom, 

4) autonomy 5) proactive behavior and 6) risk tolerance using 6-point rating scales ranging 

from 1 strongly disagree to 5 strongly agree. 
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Participants were asked to judge themselves on these items though the eyes of a 

competent beholder ("Think of someone who has a view of your skills. Judge yourself from 

his/her perspective on your own innovative power using 34 statements. It is important that 

you answer the questions based on your opinion, there are no right or wrong answers"). 

These rating scales were highly correlated. Hence, they were combined into an aggregate 

score that showed a high internal consistency (Cronbach's α resp. .92, N = 361 for self-ratings 

and . 96, N = 39 for the ratings by a supervisor, see below). The aggregate scores for the self-

ratings and the supervisor ratings were substantially correlated (r =.66, p < .01). This shows 

that self-ratings of innovative behavior are reliable in the sense that they are reasonably 

related to how a person is perceived by other people as an innovator. Because of the small 

number of supervisor ratings, further analyses were conducted on the self-ratings only. As 

can be seen in Table 3, all FINCODA dimensions show significant positive correlations with 

the self-criterion, with coefficients ranging from .78 for Critical Thinking to .39 for 

Teamwork. These results can be considered as a first indication of the criterion validity of the 

FINCODA barometer. 

2.  Supervisor reports. 

Only 39 respondents allowed us to contact their supervisors. As can be seen in Table 3, all 

FINCODA dimensions except for Teamwork show significant positive correlations with the 

supervisor-criterion, with coefficients ranging from .63 for Initiative to .34 for Teamwork. 

These results can be considered as a second indication of the criterion validity of FINCODA. 

3. Qualitative behavioral stories 

Qualitative stories on innovation were collected using the STAR methodology of behavioral 

interviewing (see for example Janz, 1982). The acronym is explained as follows. Situation: 
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participants are asked to give an example of a situation they were involved in that resulted in 

a positive outcome. Task: they are asked to describe the tasks involved in that situation. 

Action: they are asked to describe the various actions involved in the situation's task (the 

action taken to solve problem or get results). Results: they are asked to describe what results 

directly followed because of their actions. 

In line with the above participants were instructed as follows: 

"In this part we ask you to describe briefly one or more examples from events where you had 

the role of an innovator. By innovator we do not only mean "inventor". Innovation deals with 

a whole range of activities connected to work processes, products (or service) or results that 

have to do with coming up with new ideas yourself, adapting the ideas of others, taking 

initiatives, contributing in a team and relating to the outside world. Also, innovation is not 

limited to drastic improvements, also small steps are very important. We use the STAR logic 

of behavioral interviewing. That means we ask you for a short description of the Situation in 

which you were innovative, your Task or role in that situation, the concrete Actions you took 

and the Results that came out of that". 

Respondents could give a maximum number of 3 STAR examples 

Each STAR example was rated on the following dimensions using 5 point rating scales 

ranging from 1 very much to 5 not at all by independent judges who were not aware of the 

FINCODA scores of the respondents providing the STAR examples Next, scores were 

compared and, in case of differences between judges, discussed to reach a consensus score. 

STAR judgment scales:  

1. How many STAR fields are completed in the example? 
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2. To what extent are the questions completed consistently in example 1? Is there a 

consistent logic (or script) throughout all steps of the STAR? 

3. To what extent are the descriptions in example 1 qualitatively rich (reflect the 

context)? 

4. To what extent does the example (in example 2) reflect radical innovation? 

As can be seen in Table 3 judgements of STAR descriptions on radical innovation are 

positively and significantly related to the FINCODA dimensions initiative, creativity, critical 

thinking and networking. The magnitude of the correlation coefficients increases with the 

number of STAR examples. Initiative is the dimension that is most consistently and most 

strongly correlated with the STAR descriptions. The radical innovation judgements showed 

the highest correlations with the FINCODA dimensions. Accordingly, the radical innovation 

scores were summed across the various STARs to compose an aggregate score that is used in 

further analysis.  
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Table 3 Correlations of FINCODA dimensions with STAR judgements 

* p < .05; ** p < .01  

STAR judgment 

dimensions 

FINCODA dimensions 

 N Creativity Critical thinking Teamwork Initiative Networking 

STAR 1 

Qualitatively rich 

Radical innovation 

 

STAR 2 

Consistent logic 

Qualitatively rich 

Radical innovation 

 

STAR 3 

Number of fields 

Radical innovation 

 

 

99 

99 

 

 

35 

35 

35 

 

 

13 

13 

 

 

 

 

 

 

.33* 

.36* 

 

 

.59** 

 

 

 

 

 

 

.34* 

.47* 

 

 

 

.57** 

 

 

 

 

 

 

 

.34* 

 

 

 

 

 

 

 

.21* 

.24* 

 

 

.34* 

.49** 

.52** 

 

 

 

.58** 

 

 

 

 

 

 

 

 

.44** 

 

 

 

.59** 
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Tabel 4 Descriptive statistics of the FINCODA scales, personality scores and criterion scores  

 

STAR total is a sum score of the judged degree of radical innovativeness across the 3 STAR questions * p < .05; ** p < .01 

                

Variables N M SD α 1 2 3 4 5 6 7 8 9 10 11 

  1.  Age 349 35.21 11,86 . 1.00           

  2.  Highest completed education 297    -.16* 1.00          

  3.  Student or professional (0,1) 342    .66** .87** 1.00         

Criteria                

  4.  Self-judgement 361 13.15 3.64 .92 .14* -.24** -.12* 1.00        

  5.  Supervisor judgement 38 15.20 4.51 .96 -.43** .00 - .66** 1.00       

  6.. STAR total (radical innovation) 519 .71 1.94  .39** .39** .46** .11* .12* 1.00      

FINCODA scales 

  7.   Creativity 

  8.   Critical thinking 

  9.   Teamwork 

  10. Initiative 

  11. Networking 

   

 

491 

492 

497\4

95 

480 

 

3.35 

3.61 

3.74 

3.55 

3.58 

 

.77 

.73 

.66 

.74 

.80 

 

.88 

.76 

.77 

.78 

.80 

 

.00 

.00 

.00 

.00 

.00 

 

.21** 

.27** 

.21** 

.13* 

.14* 

 

.10* 

.00 

.09* 

.00 

.00 

 

.25** 

.21** 

.16** 

.31** 

.24** 

 

.40** 

.43** 

.00 

.33* 

.00 

 

.12** 

.14** 

.11* 

.15** 

.00 

 

1.00 

.79** 

.56** 

.74** 

.62** 

 

 

1.00 

.60** 

.67** 

.62** 

 

 

 

1.00 

.59** 

.61** 

 

 

 

 

1.00 

.65** 

 

 

 

 

 

1.00 

 

Personality items       .         

12    Being reserved 

13.   Trusting other people 

14.   Being lazy 

15.   Being relaxed 

16.   Having few artistic interests 

17.   Being outgoing and sociable 

18.   Finding faults with others 

19.   Doing a thorough job 

20.   Getting nervous easily 

21.   Having an active imagination 

 

 

          .00 

.00 

.22** 

-.18** 

.19** 

.00 

.14* 

-.11* 

.00 

-.12** 

 

11* 

.00 

.18** 

-.12* 

.17** 

.00 

.13* 

.00 

.11* 

.00 

.00 

.00 

.16** 

-.16** 

.15** 

.00 

.21** 

-.17** 

.13* 

.00 

.14** 

-.16** 

.15** 

-.21** 

.17** 

.00 

.25** 

.00 

.00 

.00 

 

.12* 

-.13* 

.11* 

-.17** 

.13* 

.00 

.27** 

-.11* 

.12* 

.00 
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Hierarchical regression analysis 

In order to further demonstrate the criterion validity of the FINCODA barometer, hierarchical 

regression analysis was used. Self-rated innovation behavior and STAR radical innovation 

scores were used as the dependent variables. As for the predictors, in the first, step, age and 

highest education level were included into the model. The rationale behind this choice being 

that innovation capacity is at first a product of relevant background factors. In the 2nd step 

"what makes a person tick in general", i.e. personality was added. Finally, in the third step, 

the FINCODA scales were added to the model. FINCODA measures more fine-grained and 

contextualized innovation process competencies than personality. Table 5 shows the results.  
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Table 5 Hierarchical regression analyses 

 Dependent variables 

 Self-assessment Rated behavioral examples 

(STAR) 

 Step 1 Step 2 Step 3 Step 1 Step 2 Step 3 

Background variables       

Age -.01 .04 .04 -.05 -.04 -.05 

Highest education level .04 .00 -.03 .07 .09 .06 

Student or professional -.07 .00 .02 .15 .14 .17 

Personality facors       

Being reserved  .36** .29**    

Trusting other people  .07 .06    

Being lazy       

Being relaxed  -.06 -.02  -.26** -.21** 

Having few artistic interests  .27** .22**    

Being outgoing and sociable       

Finding faults with others  .33** .19*    

Doing a thorough job       

Getting nervous easily       

Having an active imagination  -.08 -.04  .00 .02 

FINCODA dimensions       

Creativity   -.04   -.15 

Critical thinking   .04   .08 

Teamwork   .09   .01 

Initiative   .32**   .38** 

Networking   .02   -.10 

R2 .00 .40 .50 .03 .09 .18 

ΔR2 .00 .39** .10** .03 .07** .09** 

N 138 128 123 138 128 123 

* p < .05; ** p < .01 

Inspection of Table 5 shows that self-rated and "observed"(i.e. the STAR judgments) 

innovation criteria are to a sizeable to moderate extent determined by the FINCODA 
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dimension Initiative. Both type of dependent variables, that is, self-assed behavior and 

behavioral examples lead to the same conclusions. The FINCODA dimensions show 

incremental validity above background variables and personality scores. Initiative turns out to 

be the FINCODA dimension that is most strongly related to behavioral criteria. 

Conclusion and discussion 

This mixed-method validation study shows that relevant innovation process 

competencies can be measured in an adequate manner. The FINCODA scales are reliable 

(Cronbach's α is .87 on average), can be largely empirically distinguished and correlate with 

personality factors in a meaningful way. Also, the criterion validity seems satisfacory. The 

FINCODA dimensions are positively and significantly related to all three types of criterion 

measures, that, 1) self-ratings of innovative behavior, 2) supervisor ratings of innovative 

behavior and 3) real life examples of innovative behavior. Also, FINCODA shows 

incremental validity above general personality. The analyses consistently show that showing 

initiative is the most important determinant of being a successful participant in innovation 

processes and innovation teams in the sense that this competency adds predictive power 

above background variables and personality in predicting innovation behavior. 

The FINCODA barometer will be made available to European institutes of HPE and 

organizations as a public domain online tool that will be freely available. After the 

respondent completes the 34 questions, which takes about 10 minutes, a report with 

developmental tips will be generated. FINCODA offers a safe developmental platform that 

enables students and professionals to reflect on their practice-oriented research competencies, 

and, if so desired, discuss their profile with peers or managers. Also, the effects of 

interventions in research competencies can be evaluated using FINCODA. In this way the 
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instrument serves as the basis of a competency management system for lecturers and trainers 

in higher professional education and business.  

The development of innovation competencies in universities and organizations should 

be more integrated. Accordingly, both lecturers in universities and managers in companies 

should be supported in scouting and developing innovative talent at an early stage. To 

participate effectively in innovation projects, it is important that students and employees have 

a clear picture of the innovation competencies that are needed in a specific project and the 

extent to which they possess these. As a developmental online self-assessment, FINCODA 

raises students' and employees' awareness of their innovation related development points and 

can also be used to allocate students and employees to research projects in an efficient, 

effective and low-cost way. It will be clear that such can be done only when strict ethical 

guidelines are used. Finally, we expect that this easily accessible human resource 

management tool will contribute to improving the innovation competencies of students (and 

lecturers) in higher professional education and the internal organization of the innovation 

function within universities of applied sciences. This may also have a positive impact on the 

innovation-related cooperation of universities of applied sciences with external organizations 

including research universities.  

 

Limitations and implications for further research 

The validation analyses were conducted on a sample of abt. 500 respondents. Using the 

online platform, further data will be collected such that representative norms can be 

established in the future. Also, more light can be shed on differences between various 

educational programs and various countries. This will, for example, clarify whether students 

in technical education rely on the same innovation-related competencies as their peers in the 
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social work domain. Finally, further research should done on the applicability of the 

FINCODA items to students in research universities. 
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APENDIX 1 

Final items of the FINCODA barometer 

To benefit innovation, how do you consider your ability to: 

Dimension Item 

CR Think differently and adopt different perspectives 

TW Be attentive when others are speaking, and respond effectively to others’ comments during the 

conversation 

CR Use intuition and own knowledge to start actions 

TW Invite feedback and comments  

IN Foster improvements in work organization 

TW Obtain constructive comments from colleagues 

CR Find new ways to implement ideas 

TW Identify sources of conflict between oneself and others, or among other people, and to take steps to 

overcome disharmony 

IN Take an acceptable level of risk to support new ideas  

IN Go beyond expectations in the assignment, task, or job description without being asked  

NW Meet people with different kinds of ideas and perspectives to extend your own knowledge domains  

IN Convince people to support an innovative idea  

IN Systematically introduce new ideas into work practices 

IN Act quickly and energetically 

CR Generate original solutions for problems or to opportunities 

CT Use trial and error for problem solving 

CT Develop and experiment with new ways of problem solving  

NW Acquire, assimilate, transform and exploit external knowledge to establish, manage and learn from 

informal organisational ties  

CT Challenge the status quo 

CT Face the task from different points of view 

CR Make suggestions to improve current process products or services 

CR Present novel ideas 

CT Forecast impact on users 

CR Show inventiveness in using resources 
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CR Search out new working methods, techniques or instruments 

TW Provide constructive feedback, cooperation, coaching or help to team colleagues 

TW Work well with others, understanding their needs and being sympathetic with them 

NW Share timely information with the appropriate stakeholders  

TW Consult about essential changes  

NW Build relationships outside the team/organization 

CR Refine ideas into a useful form 

NW Engage outsiders of the core work group from the beginning 

CT Ask “Why?” and “Why not?” and “What if?” with a purpose 

NW Work in multidisciplinary environments  

CR: creativity, CT: critical thinking, IN: Initiative, TW: Teamwork, NW: Networking; 1) poor, 2 needs to improve, 3 

average, 4 good, 5 excellent and 6 cannot judge 
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APENDIX 2 

Final items of the self-assessment and supervisor-assessment 

To benefit innovation, how do you consider your ability to:  

Dimension Item 

Creative thinking Someone who likes to think about a new project approach. 

Creative thinking Someone who finds it challenging to develop new products in this/her own discipline 

Creative thinking Someone who likes thinking about how work can be improved 

Creative thinking Someone who sees complex problems as challenging 

Creative thinking Someone who is good at finding a new solution to an existing problem 

Creative thinking Someone who is good at combining different disciplines 

Creative thinking Someone who can link new ideas to existing ideas (of others). 

Intrinsic motivation Someone who sees his/her work/project as challenging 

Intrinsic motivation Someone who finds his/her work field interesting 

Freedom Someone who feels freedom to pick up new things as part of his/her job responsibilities 

Freedom Someone who thinks that there is enough time to pick up new things 

Freedom Someone who clearly knows what is expected from him//her 

Autonomy Someone who thinks he/she is good at his/her work 

Autonomy Someone who can do his/her core tasks in a routine manner 

Proactive behavior Someone who can improve himself/herself 

Proactive behavior Someone who is looking for ways to improve work processes 

Proactive behavior Someone who is trying to improve the products or services which he/she works with/on 

Proactive behavior Someone who regularly asks others for feedback on his/her own performance 

Proactive behavior Someone who regularly asks others for feedback on what he/she is involved with 

Proactive behavior Someone who asks for the opinion of others when he/she invents something new 

Proactive behavior Someone who is aware of the developments in his/her discipline allowing him/her to 

identify new opportunities 

Proactive behavior Someone who checks if news that relates to his/her discipline or workfield,is interesting for 

his/her work 

Risk tolerance Someone who is willing to take risks in his/her work 

Risk tolerance Someone who likes to take a challenge, even if it’s a risk for the company/organization 
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Risk tolerance Someone who takes risks in order to be innovative 

Risk tolerance Someone who loves unpredictability 

Risk tolerance Someone who is strongly stimulated by colleagues who seek renewal 

Risk tolerance Someone who doesn’t find it important to have control over his/her work 

Risk tolerance Someone who finds it logical that not all the projects he/she participates in are successful 

1. Strongly disagree, 2. Disagree a little, 3. Neither disagree nor agree, 4. Agree a little, 5. Strongly agree 


