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Modeling and Measuring Competencies in Higher Education 
Report from the International Conference at Johannes       

Gutenberg University Mainz from 28-29 November 2014 

 
 
Abstract: 
Our meeting on Modeling and Measuring Competencies in Higher Education took place at the Johan-
nes Gutenberg-University, Mainz from 28-29 November 2014. The KoKoHs project as well as interna-
tional cooperation partners were involved at the conference. The program included presentations 
and discussions with renowned international experts on the topics Modeling and Assessing Structure 
and Levels of Competencies, Competency Acquisition, Longitudinal Approach, Innovative Methods 
for the Assessment of Competencies, Validation Capabilities of Specialized Knowledge Tests with 
Focus on Differential and Prognostic Validity and Correlation between Teaching-Learning Conditions 
and Competency Levels. The present working paper documents these presentations and discussions. 
Finally, we would say thanks for the active participation and exchange during the meeting and the 
enrichment of the meeting. 
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Modeling and Measuring Competencies, KoKoHs program 
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Olga Zlatkin-Troitschanskaia, Johannes Gutenberg University Mainz, Germany 

Hans Anand Pant, Humboldt University of Berlin, Germany  

Welcome 

We would like to welcome you warmly to the international conference on “Modeling and 

Measuring Competencies in Higher Education (KoKoHs)”. 

The research program KoKoHs, funded by the German Federal Ministry of Education and Research 

(BMBF), includes 24 interdisciplinary research alliances, comprising nearly 70 distinct projects with 

approximately 220 researchers at more than 50 higher education institutions throughout Germany, 

Austria and Switzerland. This project helps to provide systematic, internationally compatible and 

clear fundamental research on theoretical modeling and empirical assessment and validation of do-

main-specific an d generic competencies in higher education.  

The conference participants include not only members of the 24 KoKoHs project alliances, but also 

many external colleagues from Germany and abroad. Renowned national and international experts 

will be presenting and discussing the national and international state of research on modeling and 

assessing academic competencies. This conference offers a platform for exchanging research experi-

ences within an interdisciplinary and international discourse. We hope it will be a good incentive to 

establish, continue, and intensify collaboration in this research field.  

The KoKoHs poster on the next page will summarize the first milestones that have been achieved and 

the substantial progress in fundamental research on higher education learning outcomes in Germa-

ny, which has been made so far. 

We would like to thank you all for actively participating in this conference, and for contributing to a 

broad and multi-perspective discussion on the questions of modeling and measuring competencies in 

higher education.  

Your KoKoHs Team,  

led by  

 

 

Olga Zlatkin-Troitschanskaia           and            Hans Anand Pant  
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Conference Program 

Day 1 – Friday November 28, 2014 

Time Program Room 

11.30 – 12.30 Registration and Lunch Linke Aula 

12.30 – 13.30 Conference Opening  
Prof. Georg Krausch, University President 
(Johannes Gutenberg University Mainz) 
Dr. Stefanie Stegemann-Böhl  

(German Federal Ministry of Education and Research) 
 

Atrium  

maximum 

 Prof. Olga Zlatkin-Troitschanskaia & Prof. Hans Anand Pant 

(Head of the KoKoHs Coordination Project, Johannes Gutenberg University Mainz & 
Humboldt University of Berlin)  

“The German Research Program KoKoHs – Results, Challenges, and 
Perspectives” 
 

13.30 – 14.15 Prof. Hamish Coates (University of Melbourne) 

Moderation by Prof. Christiane Spiel (University of Vienna) 

Keynote I  
“The Future of Learning Outcomes Assessment in Higher Education” 
 

14.15 – 15.00 Prof. Rolf van der Velden (Maastricht University) 

Moderation by Prof. Christiane Spiel (University of Vienna) 

Keynote II  

“Skills for the Future: Challenges for Higher Education” 

15.00 – 15.30 Coffee break Linke Aula 



 
5 KoKoHs Working Papers 9 (2015) 

Two parallel 
sessions 

 
15.30 – 17.00 

Session 1:  
Chair: 
Discussant:  

Modeling and Assessing Structure and Levels of Competencies 
Prof. Hamish Coates 
Dr. Timo Bechger 

15.30 – 16.00 Prof. Benjamin Rott, Prof. Timo Leuders &  
Prof. Elmar Stahl (Freiburg University of Education, Universi-

ty of Duisburg-Essen)  
LeScEd - Learning the Science of Education 
 

Atrium  

maximum 

16.00 – 16.30 Heike Dietrich (Heidelberg University) 
WiKom-SoWi - Modeling and measurement of  
scientific competency in social sciences 
 

16.30 – 17.00 Prof. Tobias Richter & Sarah von der Mühlen  
(University of Kassel) 

KOSWO - Competencies of university students in deal-
ing with scientific primary literature 

Session 2:  
Chair: 
Discussant:  

Competency Acquisition/Longitudinal Approach 
Prof. Rolf van der Velden 
Prof. Ronald Hambleton 

 15:30 – 16:00 Prof. Alexander Renkl & Anke Wischgoll  
(University of Freiburg) 

LeScEd - Learning the Science of Education 

Atrium 

minimum 

 

16:00 – 16:30 

 

Janina Roloff Henoch (Kiel University) 
SEKO - Teachers’ self-regulation as a generic aspect 
of professional competence: Stability and change in 
teacher training at the university and predictive  
validity 

 

 

Time Program Room 

 

Session 3:  
Chair: 
Discussant:  

Innovative Methods for the Assessment of Competencies 
Prof. Jan-Eric Gustafsson 
Prof. Alicia Alonzo 

16.30 – 17.00 Anne Roth (TU Darmstadt) 

PRO-SRL - Product- and process-oriented modeling 
and assessment of self-regulated learning competen-
cies in tertiary education 

Atrium  

minimum 

17.00 – 17.15 Coffee break Linke Aula 

http://www.kompetenzen-im-hochschulsektor.de/401_ENG_HTML.php
http://www.kompetenzen-im-hochschulsektor.de/221_ENG_HTML.php
http://www.kompetenzen-im-hochschulsektor.de/401_ENG_HTML.php
http://www.kompetenzen-im-hochschulsektor.de/212_ENG_HTML.php
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Two parallel 
sessions 

 
17.15 – 18.45 

Session 1:  
Chair: 
Discussant:  

Modeling and Assessing Structure and Levels of Competencies 
Prof. Hamish Coates 
Dr. Timo Bechger 

17.15 – 17.45 Prof. Augustin Kelava & Benjamin Anders  
(TU Darmstadt) 

MoKoMasch - Modeling Competencies of Mechanical 
Engineering Students in the Areas of Construction, 
Design and Production Engineering 

 

Atrium 

maximum 

17.45 – 18.15 Prof. Niclas Schaper (University of Paderborn) 
KUI - Teaching competencies in informatics  

 18.15 – 18.45 Matthias Heiner, Monika Radtke, Dr. Stephan 
Schreiber, Malte Lehmann, Jörg Kortemeyer 
(TU Dortmund University, University of Freiburg, University of 
Paderborn) 
KoM@ING - Modeling and developing competences - 
integrated IRT based and qualitative studies with a 
focus on mathematics and its usage in engineering 
education 

 

 

Session 3:  
Chair: 
Discussant:  

Innovative Methods for the Assessment of Competencies 
Prof. Jan-Eric Gustafsson 
Prof. Alicia Alonzo 

17.15 – 17.45 Prof. Cornelia Gräsel (University of Wuppertal) 
COMPARE – Competent Argumentation with  
Evidences. Measurement and Modeling in Education-
al Sciences and Transfer from Medical Studies  

 

Atrium  

minimum 

17.45 – 18.15 Dr. Edith Braun & Julia-Carolin Brachem  
(International Centre for Higher Education Research (INCHER) 
Kassel, German Centre for Research on Higher Education and 
Science Studies, Hannover) 

KomPaed - Task-related skills in educational fields of 
occupational activities 

 

18.15 – 18.45 Dr. Christoph Kulgemeyer & Elisabeth Tomczyszyn 
(University of Bremen) 

ProfiLe-P - Professional Knowledge of Physics Student 
Teachers 

 

19.00 Social Evening, Poster Award Ceremony Linke Aula 

http://www.kompetenzen-im-hochschulsektor.de/217_ENG_HTML.php
http://www.kompetenzen-im-hochschulsektor.de/233_ENG_HTML.php
http://www.kompetenzen-im-hochschulsektor.de/223_ENG_HTML.php
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Day 2 – Saturday November 29, 2014 

Time Program Room 

Two parallel 
sessions 

 
09.00 – 10.30 

Session 1:  
Chair: 
Discussant:  

Modeling and Assessing Structure and Levels of Competencies 
Prof. Hamish Coates 
Dr. Timo Bechger 

09.00 – 09.30 Dr. Daniel Schneider, Petra Danielczyk &  
Eva Weinberger (University of Wuppertal, TU Dresden) 

HEED - Higher Entrepreneurship Education  
Diagnostics 
 

Atrium  
minimum 

09.30 – 10.00 Prof. Nicola Brauch (Ruhr University Bochum) 
SOSCIE - Future Social Sciences Teacher´s  
Competencies  

Session 4:  
 
Chair: 
Discussant:  

Validation Capabilities of Specialized Knowledge Tests with Focus on 
Differential and Prognostic Validity   
Prof. Sigrid Blömeke 
Prof. Ronald K. Hambleton 

10.00 – 10.30 Dr. Stefan Hartmann (Humboldt University of Berlin) 
Ko-WADiS - Evaluating the development of scientific 
literacy in teacher education 

Atrium  
minimum 

Session 5:  
 
Chair: 
Discussant:  

Correlation between Teaching-Learning Conditions and Competency 
Levels 
Prof. Rolf van der Velden 
Prof. Alicia Alonzo 

09.00 – 09.30 Simone Dunekacke (Humboldt University of Berlin) 
KomMa - Structure, level and development of  
kindergarten teachers’ professional competencies in 
mathematics 
 

Atrium  
maximum 

09.30 – 10.00 Dr. Frank Musekamp (University of Bremen) 
KOM-ING - Modelling and Measurement of Compe-
tencies of Engineering Mechanics in the Training of 
Mechanical Engineers 
 

10.00 – 10.30 Prof. Silke Grafe, Prof. Bardo Herzig & Prof. Niclas 
Schaper (University of Würzburg, University of Paderborn) 
M³K - Modelling and measuring of pedagogical media 
competence 

10.30 – 10.45 Coffee break Linke Aula 

Two parallel 
sessions 

 
10.45 – 11.45 

Session 4:  
 
Chair: 
Discussant:  

Validation Capabilities of Specialized Knowledge Tests with Focus on 
Differential and Prognostic Validity   
Prof. Sigrid Blömeke 
Prof. Ronald K. Hambleton 

10.45 – 11.15 Florina Stefanica, Stefan Behrendt &  
Elmar Dammann (University of Stuttgart) 
KoM@ING - Modeling and developing competences - 
integrated IRT based and qualitative studies with a 
focus on mathematics and its usage in engineering 
education 

Atrium  
minimum 

http://www.kompetenzen-im-hochschulsektor.de/247_ENG_HTML.php
http://www.kompetenzen-im-hochschulsektor.de/225_ENG_HTML.php
http://www.kompetenzen-im-hochschulsektor.de/168_ENG_HTML.php
http://www.kompetenzen-im-hochschulsektor.de/231_ENG_HTML.php
http://www.kompetenzen-im-hochschulsektor.de/249_ENG_HTML.php
http://www.kompetenzen-im-hochschulsektor.de/233_ENG_HTML.php
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Time Program Room 

Two parallel 
sessions 

 
10.45 – 11.45 

11.15 – 11.45 Prof. Olga Zlatkin-Troitschanskaia, Jun.-Prof. Ma-
nuel Förster & Sebastian Brückner 
(Johannes Gutenberg University Mainz) 
WiwiKom - Modeling and measuring competencies in 
business and economics among students and  
graduates 
 

Atrium  
minimum 

Session 5:  
 
Chair: 
Discussant:  

Correlation between Teaching-Learning Conditions and Competen-
cy Levels 
Prof. Rolf van der Velden 
Prof. Alicia Alonzo 

10.45 – 11.15 Stefanie Berger & Franziska Bouley 
(University of Mannheim, Goethe University Frankfurt) 
KoMeWP - Modeling and measurement of content 
knowledge and pedagogical content knowledge in 
Business and Economic Education 
 Atrium  

maximum 11.15 – 11.45 Prof. Timo Ehmke & Prof. Udo Ohm 
(Leuphana University of Lüneburg, Bielefeld University) 
DaZKom - Professional competencies of prospective 
teachers (secondary schools) for German as a Second 
Language (GSL) 

11.45 – 12.45 Lunch Linke Aula 

12.45 – 13.15 Further Perspectives on Competence Research in Higher Education 
Prof. Dirk Van Damme 
(Head of the Innovation and Measuring Progress (IMEP) Division, OECD)  
 

Dr. Jutta von Maurice  
(Executive Director of Research, National Educational Panel Study, NEPS) 

Atrium  
maximum 

13.15 – 14.00 Prof. Jan-Eric Gustafsson (University of Gothenburg) 

Moderation by Prof. Fritz Oser (University of Fribourg) 
Keynote III  
"The KoKoHs Results in Relation to a Framework of Competence 
Modeling and Assessment" 
 

Atrium  
maximum 

14.00 – 15.00 Panel Discussion and Conclusion 
Moderation by Prof. Christiane Spiel 
Prof. Alicia Alonzo (Michigan State University)  

Prof. Ronald K. Hambleton (University of Massachusetts) 

Prof. Fritz Oser (University of Fribourg) 

Prof. Hans Anand Pant (Head of the KoKoHs Coordination Project) 
Dr. Dirk van Damme (Head of the IMEP, Division, OECD) 

Dr. Jutta von Maurice (Executive Director of Research, NEPS) 

Dr. Peter A. Zervakis (German Rectors` Conference) 
 

15.00 Closing Remarks  
Prof. Hans Anand Pant & Prof. Olga Zlatkin-Troitschanskaia  
 

Atrium   
maximum 

15.05 – 15.30 Internal Coffee Break Linke Aula 

15.30 – 16.30 Internal Panel Discussion (in German) 
German Federal Ministry of Education and Research (BMBF), Project 
Management Agency of the German Aerospace Centre (DLR) &    
Scientific Advisory Board 
"Further Research in the Thematic Field of KoKoHs" 

Atrium  
maximum 

http://www.kompetenzen-im-hochschulsektor.de/172_ENG_HTML.php
http://www.kompetenzen-im-hochschulsektor.de/235_ENG_HTML.php
http://www.kompetenzen-im-hochschulsektor.de/177_ENG_HTML.php
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Keynote Speakers 

Prof. Hamish Coates  

(Centre for the Study of Higher Education, University of Melbourne, Australia) 

Hamish Coates has a Chair of Higher Education at the Centre for the Study of 

Higher Education (CSHE), University of Melbourne. He was Founding Director of 

Higher Education Research at the Australian Council for Educational Research 

(ACER) from 2006 to 2013, and between 2010 and 2013 also Program Director at the LH Martin Insti-

tute for Tertiary Leadership and Management. Hamish completed his PhD in 2005 at the University 

of Melbourne, and executive training at INSEAD in 2012. A specialist in assessment and evaluation, 

Hamish focuses on improving the quality and productivity of learning, academic work and leadership. 

Interests include large-scale evaluation, tertiary education policy, institutional strategy, outcomes 

assessment, learner engagement, academic work and leadership, quality assurance, and tertiary ad-

missions. He has initiated and led many successful projects, and was Founding International Director 

of OECD’s Assessment of Higher Education Learning Outcomes Feasibility Study (AHELO) Feasibility 

Study. 
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Prof. Jan-Eric Gustafsson 

(University of Gothenburg, Department of Education and Special Education, Sweden) 

One of his research interests involves individual preconditions for education, 

where Jan-Eric Gustafsson has worked with various models for the structure of 

cognitive abilities, and with the entrance examination for higher education and other instruments for 

selection in higher education. Another interest targets the effects of education on knowledge and 

skills, which Jan-Eric Gustafsson has studied through international comparative investigations, for 

instance. Issues concerning the organization of education and the importance of different types of 

resources, such as teacher competence, have also come to be in focus more and more. Another re-

search activity that has run parallel to his content-related research has dealt with the development 

of quantitative methods focusing on measurement and statistical analysis. 
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Prof. Rolf van der Velden 

(Maastricht University, Director of the Research Centre for Education and the Labour Market (ROA), 

The Netherlands) 

Rolf van der Velden (1955) is Professor at Maastricht University, Director of the 

Research Centre for Education and the Labour Market (ROA). He supervised sev-

eral (inter)national studies on the transition from school to work. He recently coordinated the inter-

national REFLEX project and was advisor on the related HEGESCO project. Currently he is involved in 

the PIAAC project where he was responsible for the development of the background questionnaire. 

He is member of several research associations in the field of social stratification, education and la-

bour market. In 1983 he finished his study sociology at the University of Groningen. From 1983 till 

1990 he worked at the Institute for Educational Research in Groningen, where he held the position of 

Head of the Division of Labour Market Research. In 1991 he finished his Ph.D. thesis on 'Social Back-

ground and School-success'. He has published on many studies in the field of education, training and 

labour market. 
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Hamish Coates, University of Melbourne, Australia 

Keynote I “The Future of Learning Outcomes Assessment in Higher Education” 
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Rolf van der Velden, Research Center für Education and the Labour Market, Netherlands 

Keynote II “Skills for the Future: Challenges for Higher Education”   
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Jan-Eric Gustafsson, University of Gothenburg, Department of Education and Special        Edu-

cation, Sweden 

Keynote III "The KoKoHs Results in Relation to a Framework of Competence 

Modeling and Assessment" 
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International Experts 

 

Prof. Alicia Alonzo 
(Michigan State University,  
Department of Teacher Education,  
United States) 
 
 
 
 
 

 

 

Dr. Timo Bechger 

(Central Institute for Test Development 
(Cito) Arnheim, The Netherlands) 

 

 

Dr. Roger Benjamin 
(President Council for Aid to  
Education (CAE), United States) 
 
 
 
 
 
 

 

 

Prof. Jinsoo Hahn 
(Gyeongin National University of Educa-
tion, Korea) 

 

 

Prof. Ronald K. Hambleton 
(University of Massachusetts  
Amherst, Department of  
Educational Policy, Research &  
Administration, United States) 
 
 
 
 
 

 

 

Diane Lalancette 
(Council of Ministers of Education, Canada) 

 

Prof. Dirk Van Damme 
(OECD, Head of the Innovation and 
Measuring Progress (IMEP) Division 
Directorate for Education and  
Skills, France) 
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Panel Discussion: Summary 

The panel discussion was moderated by Alicia Alonzo, the discussants were Fritz Oser, Dirk van 

Damme, Ronald Hambleton, Jan-Eric Gustafsson, Jutta von Maurice and Hans Anand Pant. 

The panel discussion provided an opportunity for all researchers within the KoKoHs initiative to con-

nect with international experts and get an impression of how external professionals debate and re-

flect on central research questions within the research program. Furthermore, the panel discussions 

enabled KoKoHs researchers to hear the experts’ assessment of the progress of the research pro-

gram and what they consider to be the next steps. 

The panel discussion dealt with the strengths and challenges of the KoKoHs program. KoKoHs will 

likely have a positive and enormous impact on the educational system. But considering the inflation 

in competencies it was noted that a clear and careful defining of competence and the terms (compe-

tency, dispositions, performance, or sub-components thereof) is very important. Competency devel-

opment should be conceptualized more clearly and coherently throughout the program. 

A strength of the KoKoHs program is the high level of methodology and modeling, in this context 

KoKoHs modeling and measurement looks very promising with big samples and large-scale assess-

ments. Instruments are powerful, but longitudinal assessment should be tackled. NEPS (or large test-

ing institutions) may not be able to focus on all aspects of assessment, e.g. not on detailed subject 

conceptualization, and gladly cooperate with research projects to this end. Projects should focus on 

short instruments (up to 30 minutes), so the NEPS can use and administer them in large-scale as-

sessment studies. Furthermore, many projects use IRT analyses, but hardly any computer-based test-

ing, although computer-based (adaptive) testing enables an easier data collection and analysis.   

A challenge for KoKoHs is to integrate a) research across projects and b) many facets of one compe-

tency within a project. KoKoHs has many good instruments. Now, intervention studies/formative 

assessment should be carried out to gather evidence on differences in beliefs, motivations etc., to 

analyze how competency is created, and to differentiate it more clearly from knowledge. To define 

‘horizontal’ questions to be addressed by all researchers may be worth considering. Projects can 

design intervention studies and better connect their studies to literature on teaching and learning 

(also in non-educational fields). 

KoKoHs projects should consider conceptualizing national longitudinal scales of scientific thinking. 

Longitudinal scales would enable assessing the baseline and the state of study progress each year on 

one scale. Longitudinal studies could be designed as cohort studies, like NEPS. They would also gath-

er data on the critical phase of transition from higher education to the job. Using longitudinal scales 

makes assessment easier, more precise and enable adaptive testing. They are not easy to create, but 

worth the effort. Current scales can be extended longitudinally to measure growth. These should
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be combined with multidimensional measurement models and computer-based assessment to man-

age short testing time. 
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Conclusion 

We would also like to thank you all for your active contribution (in the form of presentations, key-

note presentations and discussions). We are proud to look back on two successful days that we will 

all be glad to remember. That is why we would like to point out some future actions. A two-day con-

ference can only offer decisive incentives and we hope that these will be implemented and used as a 

starting point for future research.  

We hope that we met your expectations towards the conference and look forward to meeting you 

again at other national or international conferences, for example at the AERA in Chicago. We also 

would appreciate to stay in touch.  

Thank you again to all of you who contributed to this conference.  

In case you have any questions, we will be glad to answer them afterwards. You can also contact us 

at info@kompetenzen-im-hochschulsektro.de  

Your KoKoHs Team 
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