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•  Engage in ground-breaking research 
•  Have profound societal impact 
•  Excel in Innovative Education 
•  Construct multi-disciplinary answers 

to the grand challenges of tomorrow’s world 

Our very reason for existing is to 

















DESIGN-CENTRIC RESEARCH-PRACTICE PARTNERSHIPS 
DC-RPPS 
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HOW-TO RESOURCES ALSO AVAILABLE 

McKenney,	S.	(2016).	
Researcher-prac**oner	
collabora*on	in	educa*onal	
design	research:	Processes,	
roles,	values	&	expecta*ons.		
In	M.	Evans,	M.	Packer	&	K.	
Sawyer	(Eds.)	Reflec>ons	on	the	
Learning	Sciences	(pp.	155-188).	
New	York:	Cambridge	University	
Press.	



INFRASTRUCTURE FOR TEACHER 
PROFESSIONAL GROWTH 
PART 1 



CORE TASKS PERFORMED BY TEACHERS 
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CORE TASKS PERFORMED BY TEACHERS 

enactment	

design	 reflec>on	



KEY EXPERTISE FOR TEACHING 

KNOWLEDGE 
Fundamental: learners, subject matter, pedagogy, integrated 
knowledge of these three 

Enabling: curriculum, assessment, and learning environments  

SKILLS 

Crafting activities and resources 

Facilitating development of norms and discourse 

Noticing salient features 

Reflecting on own practice  

ATTITUDES 

Beliefs about learners and pedagogies  

Perceptions of value of external goals 

Convictions regarding professional identity  
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EXPERTISE FOR AND THROUGH PERFORMANCE 

exper>se	
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STRUCTURE OF EXPERTISE 
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GROWTH THROUGH INTERACTION: EXAMPLES 

EXPERTISE => PERFORMANCE PERFORMANCE => EXPERTISE 

PE
RF

OR
MA

NC
E 

DESIGN 
Use pedagogical content 
knowledge to differentiate 
learning activities  

Create new pedagogical routines 
through design 

ENACTMENT Use interaction skills to manage 
classroom disruptions  

Automate communication 
routines through practice 

REFLECTION Use formative assessment to 
identify areas for improvement  

Identify patterns in learner 
thinking through reflection 



PROFESSIONAL GROWTH IN CONTEXT 

MATERIAL HUMAN STRUCTURAL 



THE SITUATEDNESS OF PROFESSIONAL GROWTH 
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INFRASTRUCTURE FOR PROFESSIONAL GROWTH 
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DC-RPPS AS INFRASTRUCTURE  
FOR TEACHER PROFESSIONAL GROWTH 
PART 2 



SITUATING DC-RPPS 
DESIGN-BASED (IMPLEMENTATION) RESEARCH 

Penuel, W. R., Fishman, B. J., 
Haugan Cheng, B., & Sabelli, N. 
(2011). Organizing research and 
development at the intersection of 
learning, implementation, and 
design. Educational Researcher, 
40(7), 331-337. 
 
McKenney, S. & Reeves, T. C. 
(2012). Conducting educational 
design research. London: Routledge 
 
learndbir.org 
www.educationaldesignresearch.org 
international.slo.nl/edr/  
 

Core	processes	
§  Analyze	exis>ng	and	past	

situa>ons	to	understand	people,	
problems,	context		

§  Design	genera>ve	solu>ons	in	
and	with	prac>ce	

§  Evaluate	successive	
approxima>ons	of	interven>ons	

3	main	outcomes	
§  Designed	solu>ons	
§  Professional	development	

of	par>cipants	
§  Theore>cal	understanding	



DC-RPP EXAMPLE: IMPULS 

Cutting-edge university research gives new 
meaning to STEM learning in high school 
Research	area	 High	school	course	 Context	for	learning	

Quantum	mechanics	 Physics	 Scanning	tunneling	
microscope	

Molecular	nanofabrica>on	 Chemistry	 Early	cancer	diagnosis	

Game	theory	 Mathema>cs	 Game	development	

Social	robots	 Computer	science	 Facial	expressions		

Lab-on-a-chip	 Nature,	life	&	technology	 Portable	cell	separa>on	



DC RPP EXAMPLE: APPROACH 

§  Multidisciplinary design teams 
– Professors & graduate students from STEM fields 
– Teacher educators & education students 
– High school (pre- and inservice) teachers 

§  Evidence-informed development cycles 
– Analysis: Literature review & data collection 
– Design: Skeleton, evolutionary prototypes 
– Evaluation: Screening, pilots, field testing 



DC RPP EXAMPLE: OUTCOMES 



DC-RPP EXAMPLE: GROWTH INFRASTRUCTURE 

§  Expertise-performance interactions  
–  PCK, pedagogy (5E model, context-based learning) 
–  Crafting activities and resources 
–  Especially during design and reflection, enactment 

limited so far 

§  Infrastructure 
–  Human: Team composition 
–  Material: Website template, research tools 
–  Structural: TDTs, learner lab on campus, partner 

school network  



PERSPECTIVES ON DC-RPPS 
3 LENSES & 3 CASES 



Teachers	learn	about	
§  learners	
§  pedagogy	
§  PCK	

Cochran-Smith, M., & Lytle, S. L. 
(2009). Inquiry as stance: Practitioner 
research for the next generation. New 
York: Teachers College Press.  
 
Hutchings, P., & Shulman, L. S. 
(1999). The scholarship of teaching: 
New elaborations, new developments. 
Change, 31(5), 10–15.  
 
Trigwell, K., Martin, E., Benjamin, J., & 
Prosser, M. (2000). Scholarship of 
teaching: A model. Higher Education 
Research and Development, 19(2), 
155-168. 

TEACHER RESEARCH 
SCHOLARSHIP OF TEACHING & LEARNING, TEACHER INQUIRY 

Teacher	research	
Learning	about	students	and	teaching	
	

Core	processes	
§  Systema>c	inves>ga>on	of	

ques>ons	that	relate	own	
prac>ce	and	student	learning	

§  Within	a	professional	community	
of	teaching,	

§  While	commiYng	to	sharing	
findings,	nego>a>ng,	and	refining	
cross-cuYng	principles		



DC-RPP1: TWENTE EDUCATION MODEL (TOM) 



DC-RPP1: TWENTE EDUCATION MODEL (TOM) 

§  Design framework 
§  Inspirational market events 
§  Seminars for design teams 
§  Lunch with leadership (rector, deans) 
§  Teacher design stories published regularly 



DC-RPP1: TWENTE EDUCATION MODEL (TOM) 

§  12 modules used in 19 bachelor programs 
§  2 PhD dissertations on HE teacher learning 



DC-RPP1: TWENTE EDUCATION MODEL (TOM) 

§  Expertise-performance interactions 
–  Learners, pedagogy, PCK 
–  Crafting activities and resources, reflecting on own practice 
–  (Re)design, enactment for some, reflection  

§  Key aspects of this DC-RPP infrastructure 
–  Human: Teachers as researchers and reviewers to 

advance own practice and overall profession 
–  Material: Books, practical measures, collegial inspiration 
–  Structural: Culture of scholarship, routines for systematic 

inquiry 



INTERVENTION RESEARCH 
CHANGE LABORATORY 

Engeström, Y., Virkkunen, J., Helle, M., 
Pihlaja, J. & Poikela, R. 
(1996).The change laboratory as a tool 
for transforming work. Lifelong 
Learning in Europe, 1(2), 10-17. 
 
Sannino, A., Engeström, Y., & Lemos, 
M. (2016). Formative interventions for 
expansive learning and transformative 
agency. Journal of the Learning 
Sciences, 25(4), 599-633. 
 
Virkkunen, J. (2013). The change 
laboratory: A tool for collaborative 
development of work and education. 
Doorderecht: Springer.  

Core	processes	
§  Prac>>oners	as	leaders	of	

change,	designers	and	
experimenters;	researchers	
provoke	and	support	

§  Reflect	on	object	of	ac>vity	
§  Iden>fy	historically	formed	

contradic>ons;		
§  Develop	and	experiment	with	

solu>ons	

Teachers	learn	about	
§  No>cing	salient	features	
§  Reflec>ng	on	own	prac>ce		
§  Learners	and	pedagogies	
§  Percep>ons	of	external	goals	
§  Professional	iden>ty	



DC-RPP2: PARA-TEACHERS IN INDIA 



DC-RPP2: PARA-TEACHERS IN INDIA 

§  7 sub-studies (white boxes) 
§  Research methods per phase (grey boxes) 

Analysis & 
Exploration 

  
  
  
  

Design & 
Construction 

  
  

  
  

Evaluation & 
Reflection 

Learning needs and 
context analysis;  

Design 1 evaluation 
(pilot)  

Impact evaluation 24 
months support 
subsided 

Design framework 
underpinning 
professional 
development program 

Design 2 evaluation  
(institutionalization) 

Systematic reflection to 
distill design heuristics 

Design 3 evaluation  
(summative) 

-  Management 
interviews 

-  Teacher interviews 
-  Classroom 

observations 
-  Literature review 

-  Document review 
-  Self-reporting  
-  Teacher interviews 
-  Management 

interviews 
-  Pupil pre/post tests 

-  Structured self-
report 

-  Classroom 
observation 

-  Pupil pre/posts tests 
-  Teacher interviews 
-  Management 

interviews 



DC-RPP2: PARA-TEACHERS IN INDIA 



DC-RPP2: PARA-TEACHERS IN INDIA 

§  Expertise-performance interactions 
–  Classroom management, learners, pedagogy (learner-centered 

teaching) 
–  Noticing salient features, reflecting on own practice 
–  Beliefs about learners and pedagogies 
–  Design, enactment and especially reflection 

§  Key aspects of this DC-RPP infrastructure 
–  Human: Multiple roles of practitioners, consultants, designers, 

researchers 
–  Material: Books, research instruments, protocols 
–  Structural: Theoretical and evidence-informed frameworks and 

processes, organizational ownership 



MULTI-LEVEL BOUNDARY CROSSING 
OFTEN WITHIN TEACHER OR INTERVENTION RESEARCH  
Teachers	learn	about	others’	
§  exper>se	
§  prac>ces		
§  habits	of	mind	

Akkerman, S. F., & Bakker, A. (2011). 
Boundary crossing and boundary objects. 
Review of Educational Research, 81(2), 
132–169. 

Akkerman, S. F., & Bruining, T. (2016). 
Multi-level boundary crossing in a 
professional development school 
partnership. Journal of the Learning 
Sciences, 25(2), 240–284. 

Star, S. L. 1989. The structure of ill-
structured solutions: Boundary objects 
and heterogeneous distributed problem 
solving. M. Huhns and L. Gasser, (Eds). 
Readings in Distributed Artificial 
Intelligence. Morgan Kaufman, Menlo 
Park, CA. 
 

 

Core	processes	
§  Engage	in	ac>vi>es	that	help	

individuals,	groups	and	
ins>tu>ons		

§  Iden>fy	and	respect	the	various	
exper>se	within	the	partnership,		

§  Coordinate	distributed	work,	and		
§  Reflect	at	own	prac>ce		



DC-RPP3: VOCATIONAL EDUCATION IN NL 

WORKPLACE SCHOOL 

School  
mentor 

Workplace 
mentor 

Student 



DC-RPP3: VOCATIONAL EDUCATION IN NL 

§  6 teams of workplace learning (intern) mentors from industry 
together with vocational & professional education teachers 
–  Their focus: improving the quality of workplace learning in 

education, economics, engineering 
–  Internally-focused research & development: analyze needs, design 

interventions, evaluate effects 

§  Scientific research: examines how such teams function and how 
to support them 
–  Team phases: forming, storming, norming, performing 
–  Team focus: mutual engagement, joint enterprise, shared repertoire 

§  Data collected through: 
–  Questionnaires, interviews, focus groups, discourse analysis 



DC-RPP3: VOCATIONAL EDUCATION IN NL 

§  Interventions in 6 contexts 
§  Materials, resources and expertise to support them 
§  Publications on the team processes 



DC-RPP3: VOCATIONAL EDUCATION IN NL 

§  Expertise-performance interactions 
–  Curriculum, assessment, learning environments 
–  Perceptions of value of external goals 
–  Design, enactment and reflection in workplace and away 

§  Key aspects of this DC-RPP infrastructure 
–  Human: Brokers especially help understand socio-cultural 

differences between groups 
–  Material: Design process artifacts and designed products 

as boundary objects  
–  Structural: Procedures support the understanding and 

coordination of diverse practices 



CONCEPTUALIZING INFRASTRUCTURE FOR 
TEACHER LEARNING IN DC-RPPS  

Learning	per	lens	 Human	 Material	 Structural	

Teacher	research	
Learning	about	
PCK,	learners,	
pedagogy	

Teachers	as	
researchers	&	
reviewers	to	advance	
own	prac>ce	&	
overall	profession	

Books,	design	tools		
	
Prac>cal	measures	
	
Collegial	inspira>on	

Culture	of	scholarship	
	
Rou>nes	for	
systema>c	inquiry	

Change	
laboratories	
Learning	about	
no>cing,	reflec>ng,	
pedagogies,	
percep>ons	

Prac>>oners	as	
leaders	of	change,	
designers	and	
experimenters;	
researchers	provoke	
and	support	

Books,	ar>cles	
	
Instruments	
	
Protocols	

Evidence-informed	
frameworks	and	
processes		
	
Organiza>onal	
ownership	

Boundary	crossing	
Learning	about	and	
from	the	exper>se	
of	others	
(ocen	within	teacher	or	
interven>on	research)	

Brokers	especially	
help	understand	
socio-cultural	
differences	between	
groups	

Design	process	
ar>facts	and	
designed	products	as	
boundary	objects	

Procedures	support	
understanding	and	
coordina>on	of	
diverse	prac>ces	



MOVING FORWARD:  
PITFALLS & POSSIBILITIES 
PART 3 



ALL TALK VS MEANINGFUL TALK 

Human infrastructure challenge 
§  Most teacher talk focuses on practical concerns 
§  Teachers able to frame practice benefit the most 

from collegial interaction => challenge to make 
perspectives accessible to others 

 
DC-RPPs could 
§  Exemplify and support meaningful talk focused on 

learner-self, learner-learner and learner-teacher 
activity (after addressing practical concerns) 



COACH FOR PREVIEWS, REVIEWS, REVISIONS 

Boschman, F., McKenney, S., 
Pieters, J., & Voogt, J. (2016). 
Exploring the role of content 
knowledge in teacher design 
conversations. Journal of Computer 
Assisted Learning, 32(2), 157-169.  
 
 
Horn, I. S., Garner, B., Kane, B. D., 
& Brasel, J. (2016). A Taxonomy of 
Instructional Learning Opportunities 
in Teachers’ Workgroup 
Conversations. Journal of Teacher 
Education 68(1), 41-54.  



SHAPING THE WORK: TOOLS FOR THE JOB 

Material infrastructure challenge 
§  Many resources for research methods: How to 

choose? 
§  Limited resources specifically for DC-RPPs: 

Tools for partnership development and 
leadership roles especially needed 

 
DC-RPPs could 
§  Inventory, analyze and share tools that design 

team partners negotiate meaning and vision 



TOOLS FOR ROLES, VALUES & EXPECTATIONS 

Your	
resource	
here?	



TEACHING SCHOLARSHIP VS ADD-ON DUTY 

Structural infrastructure challenges 
§  Time allocated for teaching 
§  Academic reward systems structures 
 
DC-RPPs could 
§  Lobby for support and recognition of higher 

education teachers in the scholarly inquiry of 
their own practice 



E.G. SENIOR TEACHING QUALIFICATION 





TEACHING IS IMPOSSIBLE 

“Teaching is impossible. If we simply 
add together all that is expected of a 
typical teacher and take note of the 
circumstances under which those 
activities are to be carried out, the 
sum makes greater demand than 
any individual can possibly fulfill.”  
 

- Lee Shulman  



SUPPORTING THE IMPOSSIBLE 
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DISCUSSION? 
SUSAN.MCKENNEY@UTWENTE.NL 
WWW.EDUCATIONALDESIGNRESEARCH.ORG 


