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Executive	Summary		

The	evaluation	in	the	IRRESISTIBLE	project	consisted	of	three	components:	1)	Evaluation	
of	the	teacher	professional	development	programme,	2)	evaluation	of	the	modules,	and	
3)	final	project	evaluation	(IRRESISTIBLE	Description	of	Work,	2013).	This	deliverable	is	the	
final	 report	 on	 the	 first	 component	 of	 evaluation,	 and	 follows	 the	 plan	 set	 in	 the	
framework	paper	for	teacher	PD	evaluation	(IRRESISTIBLE	deliverable	5.1,	2014).		
	
The	 evaluation	 of	 the	 teacher	 professional	 development	 programme,	 based	 on	 the	
structure	of	CoLs,	again	contains	three	foci:	

- development	 of	 CoL	 members’	 perception	 and	 attitudes	 of	 RRI	 and	 related	
educational	issues	and	concerns	

- the	goals,	tasks	and	co-operation	within	the	Communities	of	Learners	(CoL);	
- commonalities	and	differences	between	the	different	members	of	the	CoL	

	
Evaluation	 instruments	have	been	developed	and	employed	throughout	the	two	rounds	
of	 the	 project.	 In	 the	 first	 round,	 the	 standardized	 questionnaire	 “Stages	 of	 Concern”	
(SoC),	based	on	the	Concerns-Based	Adoption	Model,	was	chosen	to	investigate	teachers’	
attitudes	 to	 teaching	of	RRI.	SoC	questionnaire	was	adapted	 in	 two	steps	 for	 the	use	 in	
the	 project:	 (1)	 the	 items	 were	 adapted	 to	 an	 RRI	 innovation,	 and	 (2)	 the	 items	 were	
connected	to	the	different	roles	of	the	participants	in	Communities	of	Learners	(CoL),	like	
teachers	 or	museum	 staff.	 In	 the	 second	 round	 the	 questionnaire	was	 developed	 even	
further	 in	 order	 to	 get	 statistically	 improved	 results.	 The	 instrument	was	 used	 pre	 and	
post,	i.e.	in	the	beginning	and	in	the	end	of	the	CoL’s	work.	
	
In	addition,	 three	more	evaluation	 tools	were	used	 in	data	 collection.	These	 included	a	
questionnaire	 about	 the	 conceptions	 of	 inquiry-based	 teaching	 and	 learning	 (the	 6E-
phases),	questionnaire	about	the	development	of	exhibitions	by	the	students,	and	open-
ended	 questions	 about	 reasons	 and	 expectations	 for	 participating	 in	 the	 project	
IRRESISTIBLE.	 Furthermore,	 teacher	 PD	 evaluation	 involved	 a	 separate	 instrument	
(developed	by	the	Work	Package	2	 leaders	and	reported	 in	detail	 in	Deliverable	2.5)	for	
surveying	teachers’	(and	students’)	conceptions	of	the	different	dimensions	of	RRI.	
	
According	to	the	results	on	teachers’	attitudes	to	RRI	teaching,	most	of	the	participating	
teachers	 in	 the	 first	 round	 had	 a	 typical	 profile	 of	 a	 “Co-operator”.	 They	 were	mostly	
focused	 on	 informational	 and	 collaboration	 concerns.	 They	 were	 trying	 to	 find	
information	about	RRI,	 learn	about	RRI	and	collaborate	with	other	CoL	members	as	well	
as	 possible.	 However,	 in	 the	 pre-post	 comparison,	 this	 concern	 profile	 did	 not	 change	
much	 and	 only	 reduced	 slightly	 in	 all	 stages.	We	 suspect	 that	 this	 was	 partly	 a	 result	
created	by	the	 limitations	of	the	questionnaire.	The	second	round	comparison,	with	the	
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improved	 questionnaire,	 proved	 more	 fruitful.	 Teachers’	 negative	 concerns	 reduced	
significantly,	and	positive	concerns	remained	roughly	the	same.	
	
The	second	round	questionnaire	also	produced	a	more	diverse	profile	of	teachers.	About	
one	third	of	 teachers	were	“Enthusiasts”,	with	very	 little	negative	concerns	and	a	 lot	of	
positive	 interests.	 Although	 we	 take	 this	 as	 a	 positive	 result,	 such	 profile	 can	 also	 be	
harmful	for	the	diffusion	of	RRI:	having	very	 little	negative	concerns	might	entail	 feeling	
slightly	 unattached	 from	 RRI.	 Two	 other	 groups,	 similar	 in	 size,	 were	 the	 “Practical	
concerns”	 cluster	 and	 the	 “Un-confident”	 cluster.	 Teachers	 in	 the	 former	 cluster	 focus	
mainly	on	practical	concerns,	 such	as	getting	 information	and	managing	 the	 teaching	 in	
practice.	 They	 are	 also	 quite	 enthusiastic	 in	 their	 positive	 attitudes.	 The	 latter	 group	 is	
quite	 similar	 to	 the	 “Practical”	 cluster,	 but	 have	more	 of	 personal	 concerns	 related	 to	
their	 teaching	skills.	They	are	also	a	bit	 less	enthusiastic	about	RRI	 than	other	 teachers.	
The	“Un-confident”	group	needs	help	with	acquiring	the	skills	needed	to	teach	RRI.	
	
Besides	the	teachers,	each	CoL	included	at	least	one	or	two	research	scientists,	museum	
experts	and	educational	researchers.	A	bit	surprisingly,	when	looking	at	individual	items,	
the	other	 experts	 participating	 in	 CoLs	were	more	 critical	 about	 RRI	 than	 the	 teachers.	
They	 agreed	more	with	 the	 critical	 items	 than	 the	 teachers,	 which	might	 indicate	 that	
they	are	less	favorable	towards	RRI	teaching	than	the	teachers.		
	
The	 open-ended	 questions	 revealed	 that	 teachers’	 reasons	 and	 expectations	 for	
participating	 in	 the	 project	 dealt	 with	 improving	 their	 teaching,	 gaining	 content	
knowledge,	 a	 wish	 to	 collaborate	with	 other	 teachers	 and	 experts,	 and	 learning	 about	
student	 engagement	 and	out-of-school	 learning.	 It	 seems	 that	 these	 expectations	were	
met	 in	most	cases	as	 teachers	 reported	being	satisfied	with	 the	project,	or	even	having	
their	expectations	surpassed.	The	different	roles	in	CoLs	also	functioned	in	good	synergy.	
Research	 scientists	 were	 primary	 there	 to	 bring	 in	 new	 cutting-edge	 science	 content,	
museum	experts	 provided	practical	 guidance	 for	 exhibitions	 development	 and	museum	
visits,	and	educational	researchers	were	primary	coordinating,	organizing	and	motivating	
the	work	in	the	CoLs.	
	
It	 seems	 that	 the	 teachers	 of	 IRRESISTIBLE	 are	 forerunners	 in	 educational	 innovations,	
and	had	quite	positive	attitudes	towards	teaching	Responsible	Research	and	Innovation.	
However,	RRI	may	be	in	danger	of	being	seen	as	a	top	down	concept,	which	does	not	yet	
have	a	real	bearing	 in	curricula	or	pedagogical	 frameworks.	Another	concern	 is	 that	the	
effect	 of	 the	 project	 on	 teachers’	 attitudes	 remained	 quite	 small.	 Also	 in	 general	 it	 is	
difficult	to	have	long	lasting	effects	on	teachers	via	professional	development	courses.	On	
the	other	hand,	it	seems	that	the	teachers	of	IRRESISTIBLE	were	at	least	satisfied	with	the	
project	 and	 got	 their	 needs	 fulfilled	 regarding	 professional	 development,	 content	
knowledge,	student	engagement	and	collaboration	with	colleagues.		
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Glossary		
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1.	BACKGROUND	AND	METHODS	

1.1	Introduction	

This	 report	 sums	 up	 the	 evaluation	 of	 the	 teacher	 professional	 development	 (PD)	
programme	 in	 the	 IRRESISTIBLE	 project	 (IRRESISTIBLE	 Description	 of	 Work,	 2013).	 The	
focus	is	on	the	project’s	influence	on	teachers	and	other	members	of	the	Communities	of	
Learners	 (CoL)	 during	 the	 two	 rounds	 of	 the	 project.	 The	 other	 parts	 of	 IRRESISTIBLE	
evaluation	–	the	evaluation	of	the	developed	teaching	modules	and	the	evaluation	of	the	
collaboration	 and	 communication	within	 the	 project	 –	 are	 reported	 in	 deliverables	 5.6	
and	 5.8,	 respectively.	 However,	 in	 order	 to	 pinpoint	 the	 position	 of	 this	 report	 among	
other	 parts	 of	 the	 evaluation,	 all	 evaluation	 instruments	 are	 briefly	 presented	 as	 well	
(Table	1).	
	
The	goals	of	the	IRRESISTIBLE	teacher	PD	programme	were	twofold:	to	promote	teachers’	
understanding	and	engagement	 in	the	teaching	of	Responsible	Research	and	 Innovation	
(RRI),	 and	 to	 develop	 educational	modules	 for	 students’	 and	 teachers’	 use.	 The	 former	
goal	is	crucial	regarding	the	long-term	impact	of	the	project.	Research	has	shown	that	if	
teachers	are	not	involved,	any	educational	reform	is	unlikely	to	succeed.	It	is	important	to	
engage	teachers	 in	educational	reforms	in	an	early	stage	(Anderson	&	Helms,	2001;	van	
Driel,	 Beijaard	 &	 Verloop,	 2001).	 Taking	 this	 demand	 into	 consideration,	 the	 project	
IRRESISTIBLE	has	applied	a	symbiotic	structure	of	 implementation	(Gräsel	&	Parchmann,	
2004)	by	forming	Communities	of	Learners,	CoL	(Resnick,	1991;	Hord,	1997;	Parchmann	et	
al.,	2006).	The	term	"symbiotic"	points	out	that	different	groups	of	experts	provide	their	
knowledge	and	experience	but	also	learn	from	the	other	groups.	Therefore,	both	groups	
depend	on	each	other	 in	 the	design	and	 implementation	of	 the	module.	 This	 approach	
has	 been	 successfully	 implemented	 in	 different	 projects,	 such	 as	 Chemie	 im	 Kontext	
(Parchmann	et	al.,	2006).	
	
Besides	teachers´	knowledge,	their	attitudes	have	been	identified	as	an	important	factor	
in	adopting	a	new	teaching	approach.	Teachers’	attitudes	affect	virtually	every	aspect	of	
their	job	(Keys,	2001),	and	may	act	as	barriers	in	the	way	of	adopting	new	methods	even	
if	teachers	are	superficially	involved	in	educational	reforms.	Attitudes	are	often	divided	to	
cognitive,	affective,	and	behavioral	(van	Aalderen-Smeets,	Walma	van	der	Molen,	J.	H.,	&	
Asma,	2011).	For	example,	teachers’	concept	of	RRI	might	differ	from	EU’s	concept	of	RRI,	
teacher	might	 feel	 that	 RRI	 is	 beneficial	 or	 harmful	 for	 their	working	 environment	 and	
may	or	may	not	adopt	RRI	into	teaching	in	the	long	run.	Attitudes	are	however	difficult	to	
measure,	 and	 therefore	 we	 (WP5	 leaders:	 University	 of	 Helsinki	 and	 the	 IPN	 in	 Kiel)	
decided	 to	 use	 the	 Concerns-Based	 Adoption	 Model	 (C-BAM),	 which	 presumes	 that	
teachers	 interests,	concerns,	worries	and	enthusiasm	reflect	their	attitudes	(see	chapter	
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1.4,	Instruments).	By	identifying	and	tracking	teachers’	concerns	towards	RRI	teaching,	we	
found	insight	about	the	potential	and	effectiveness	of	PD	programmes	on	RRI	teaching.	
	
For	the	evaluation	of	the	PD	programme	we	used	two	other	methods	besides	the	C-BAM	
questionnaire.	The	first	was	open-ended	questions	about	teachers’	reasons	to	participate,	
expectations	before	the	project	as	well	as	how	they	were	 fulfilled,	and	questions	about	
co-operation	with	different	experts	who	participated	in	the	project.	The	second	additional	
approach	employed	a	questionnaire	about	teachers’	conceptions	of	RRI,	developed	by	the	
WP	2	leaders	and	reported	in	detail	in	their	final	report	(Deliverable	2.5).	
	
Most	evaluation	instruments	were	used	before	and	after	the	two	rounds	of	IRRESISTIBLE.	
The	main	instrument,	Concerns-Based	Adoption	Model	(C-BAM),	was	developed	between	
the	rounds	to	improve	its	statistical	properties.	In	this	report	we	present	teachers’	overall	
concern	profiles	in	round	1	of	the	project,	and	explain	how	the	instrument	was	changed	
during	the	project.	With	the	improved	version	of	the	questionnaire	we	got	a	more	diverse	
profiling	of	teachers,	and	we	present	the	different	concern	profile	clusters	found	both	in	
teachers	negative	concerns	as	well	as	positive	interests.	We	also	present	the	pre	and	post	
comparison	 of	 teachers’	 attitudes	 in	 round	 2.	 For	 the	 other	 CoL	 experts	 besides	 the	
teachers	(i.e.	research	scientists,	educational	researchers	and	science	museum	personnel)	
who	also	answered	to	the	C-BAM	questionnaire,	we	show	individual	items	in	which	their	
responses	differed	from	the	teachers’	responses	the	most.	Finally	we	present	the	results	
of	the	round	1	open-ended	questions,	both	from	the	pre-	and	post-tests.	
	
This	 report	 follows	 the	 framework	 for	 teacher	 PD	 evaluation	 published	 in	 April	 2014	
(IRRESISTIBLE	Deliverable	5.1,	2014)	by	the	WP	leaders	University	of	Helsinki	(UH)	and	the	
Leibniz	 Institute	 for	 Science	 and	 Mathematics	 Education	 (IPN).	 The	 instruments	 for	
teacher	 PD	 evaluation	 described	 in	 this	 report	 were	 developed	 by	 the	 UH,	 IPN,	 the	
Weizmann	Institute	of	Science	and	the	University	of	Lisbon.	All	partners	were	involved	in	
the	 translations	 of	 the	 questionnaires	 and	 collecting	 the	 data	 with	 an	 online	
questionnaire	 provided	 by	 the	 UH.	 All	 partners	 also	 contributed	 to	 the	 analysis	 of	 the	
open	questions.	All	data	was	analyzed	and	reported	by	the	UH,	with	the	exception	of	the	
questionnaire	developed	by	the	Weizmann	and	reported	in	Deliverable	2.5.	
	
In	the	next	sections	we	sum	up	the	structure	of	the	PD	programme,	specify	the	aims	of	its	
evaluation,	present	the	instruments	developed	to	that	end,	discuss	ethical	issues	and	the	
main	methods	of	analysis.		Section	2	presents	the	main	results	of	the	various	parts	of	PD	
programme	 evaluation.	 In	 Conclusions	 (Section	 3)	 we	 discuss	 these	 findings	 and	 their	
implications	to	professional	development	of	science	teachers	when	implementing	RRI	 in	
schools.	
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1.2	Structure	of	the	teacher	professional	development	programme	

In	the	IRRESISTIBLE	project,	the	teacher	professional	development	programme	was	implemented	
as	Communities	of	Learners	(CoL)	in	all	10	participating	countries	(IRRESISTIBLE	Description	of	
Work,	2013).	In	the	CoLs	the	teachers	and/or	teacher	students	acquainted	themselves	with	RRI	
and	searched	for	ways	to	incorporate	RRI	aspects	into	their	teaching	and	learning	environments	
both	in	school	and	outside	of	it.	In	this	process	the	teachers	interacted	with	each	other	and	also	
with	other	members	of	the	CoL:	research	scientists,	experts	of	informal	learning	(science	museum	
personnel),	and	science	education	researchers.	These	members	enriched	the	teacher	professional	
development	programme	by	bringing	in	their	expertise	and	viewpoints. 	

To	promote	students’	engagement	in	RRI,	the	CoLs	employed	pedagogical	approaches	aiming	for	
active	learning,	such	as	the	“6E	model”	(cf.	Bybee,	2002)	for	Inquiry	Based	Science	Education,	
formal	and	informal	learning	environments	and	Web	2.0	applications	(IRRESISTIBLE	Description	of	
Work,	2013). 	

The	CoLs	were	implemented	in	two	rounds	in	order	to	enhance	the	impact	of	IRRESISTIBLE.	The	
teachers	of	the	first	round	developed	the	modules	and	initiated	another	round	of	CoLs	with	new	
teachers	who	then,	in	turn,	implemented	and	adopted	the	modules	created	in	the	first	round.	
Each	CoL	included	on	average	about	4-5	teachers,	so	after	the	second	round	20-25	teachers	
participated	from	each	country. 	

The	other	CoL	members	such	as	science	researchers	and	museum	experts	were	primarily	involved	
in	the	first	round	of	IRRESISTIBLE	and	in	most	countries	did	not	participate	as	much	in	the	second	
round.	Because	of	this,	and	the	bigger	number	of	teachers,	there	was	less	interaction	between	
experts	and	teachers	during	the	second	round.	Most	of	the	teaching	content	and	modules	were	
designed	in	the	first	round,	and	only	adapted	to	a	different	context	in	the	second	round. 	

1.3	Aims	of	evaluation	

The	 evaluation	 of	 the	 teacher	 professional	 development	 programme,	 based	 on	 the	
structure	of	CoLs,	 is	 focused	on	 three	aspects	 (IRRESISTIBLE	Description	of	Work,	2013;	
IRRESISTIBLE	Deliverable	5.1,	2014):	

- development	 of	 CoL	 members’	 perception	 of	 RRI	 teaching,	 especially	 attitudes,	
concerns	and	interests	towards	it.	

- the	goals,	tasks	and	co-operation	within	Communities	of	Learners	
- commonalities	and	differences	between	the	different	members	of	the	CoL	

	
The	instruments	applied	should	therefore	 investigate	the	CoL	participants’	expectations,	
attitudes,	 conceptions	 and	 concerns	 regarding	 RRI	 teaching.	 As	 discussed	 above,	 these	
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perspectives	were	crucial	for	the	long-term	success	of	the	project.	In	order	to	analyze	the	
impact	of	 the	PD	programme,	a	pre-post	design	was	applied.	The	data	was	collected	 in	
both	 rounds	 during	 one	 of	 the	 first	 CoL	meetings	 of	 each	 country,	 and	 again	 after	 the	
teaching	modules	were	developed	and/or	implemented.	This	design	enabled	us	to	follow	
the	effect	of	the	professional	development	period	on	teachers’	views.	
	
In	the	analysis,	 teachers’	responses	were	compared	to	the	views	of	other	CoL	members	
who	were	 also	 surveyed.	 The	open-ended	questions	were	 the	primary	 tool	 to	 see	how	
CoL	members	felt	about	the	collaboration	with	different	experts.	The	post-questionnaire	
included	 questions	 about	 participants’	 experiences	 of	 the	 collaboration	within	 the	 CoL.	
Open-ended	 questions	 also	 inquired	 about	 participants’	 reasons	 to	 participate,	
expectations	from	the	project	and	how	they	were	fulfilled.	

1.4	Instruments	

In	the	first	phase	of	the	project,	existing	instruments	for	evaluation	of	 innovations	were	
reviewed	(IRRESISTIBLE	Deliverable	5.1,	2014).	The	“Stages	of	Concern,	SoC”	 instrument	
has	been	used	in	many	comparable	projects,	and	therefore	it	was	chosen	as	the	basis	for	
IRRESISTIBLE	 teacher	PD	evaluation.	The	 foundation	 for	 this	 instrument,	 the	“Concerns-
Based	 Adoption	Model,	 CBAM”,	 has	 been	 developed	 and	 used	 in	 teacher	 professional	
development	in	the	US	for	nearly	30	years	(Hall,	George,	&	Rutherford,	1977).	The	Stages	
of	 Concern	 questionnaire	 measures	 six	 different	 stages	 of	 concern:	 being	 aware	 and	
having	 information	about	the	 innovation,	being	capable	of	 internalizing	the	goals	of	 the	
innovation,	 managing	 the	 innovative	 teaching	 in	 practice,	 being	 concerned	 about	
consequences,	 being	 concerned	about	 collaboration,	 and	 finally	 being	 concerned	about	
the	 improvement	 of	 practice	 for	 students.	 There	 is	 plenty	 of	 research	 using	 SoC	
questionnaires	(e.g.	Dass,	2001;	Liu,	2005),	and	this	research	will	allow	us	to	compare	the	
IRRESISTIBLE	 results	 with	 other	 outcomes,	 based	 on	 adapted	 version	 of	 the	 standard	
questionnaire.	
	
In	round	1,	the	standardized	SoC	questionnaire	was	adapted	 in	two	steps	for	the	use	 in	
the	project:	(1)	the	items	were	related	to	RRI	teaching,	and	(2)	the	items	were	connected	
to	the	different	fields	of	the	participants,	like	teachers	or	museum	staff.	This	instrument	
was	used	in	two	stages:	before	and	after	developing	the	teaching	modules.	The	data	was	
collected	 as	 an	 on-line	 questionnaire	 with	 different	 versions	 and	 translations	 for	 the	
different	groups	of	participants	(IRRESISTIBLE	Deliverable	5.1,	2014).		
	
For	 round	 2	 the	 SoC-questionnaire	was	 thoroughly	 revised	 because	 of	 two	 issues	with	
formulations	 of	 items	 in	 different	 concern	 stages.	 Firstly,	 the	 questionnaire	 failed	 to	
differentiate	teachers	because	of	a	ceiling	effect	–	most	questionnaire	items	were	either	
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too	easy	to	agree	with	and	others	were	too	easy	to	disagree	with.	Secondly,	the	items	in	
different	 concerns	 stages	 were	 formulated	 differently	 which	 makes	 comparison	 of	
concern	stages	impossible.	These	issues	were	solved	for	the	second	round	by	picking	best	
items	from	the	old	questionnaire	and	formulating	similar	items	across	the	concern	stages.	
Some	 new	 items	 were	 created	 also,	 and	 items	 were	 divided	 to	 variables	 measuring	
negative	and	positive	concerns	separately.	
	
In	the	following,	different	parts	of	the	online	questionnaire	are	introduced.		
	
The	introduction	part	asked	each	respondent	about	their	role	in	the	CoL	(see	Figure	1).	
	

	
Figure	1:	Choice	of	role	for	participants	in	the	introduction	of	the	instrument.	
	
	
Based	on	their	group,	respondents	got	different	sets	of	questions,	referring	to	their	role	in	
the	 CoL,	 but	 all	 asking	 for	 the	 same	 aspects	 according	 to	 the	 Concern	 Based	 Adoption	
Model	(Figure	2)	and	other	frameworks	of	the	questionnaire.	
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Figure	2:	Excerpt	from	the	Stages	of	Concern	–questionnaire	of	the	first	round	
	
	
The	questions	asked	for	the	participants’	interest	in	the	project,	which	may	be	driven	by	
their	concerns	about	knowledge	on	RRI	in	general,	(their)	students’	attitudes	towards	RRI,	
teachers´	attitudes	and	knowledge	on	RRI	etc.	The	questionnaire	also	asked	for	possible	
hindering	aspects	like	respondents’	own	perceived	lack	of	knowledge	or	time	restrictions.		
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Another	 part	 of	 the	 instrument	 for	 teachers	 asked	 about	 the	 experiences	 and	
expectations	 towards	 the	 6E-model	 for	 IBSE	 (Figure	 3).	 The	 analysis	 of	 this	 additional	
information	was	left	out	from	this	report	since	it	was	not	part	of	the	IRRESISTIBLE	teacher	
PD	 evaluation	 (IRRESISTIBLE	 Description	 of	 Work,	 2013).	 These	 questions	 asked	 about	
inquiry	based	learning	in	science	education,	engagement	of	students	and	the	magnitude	
of	exploring,	explaining	and	elaboration	in	the	participating	teachers’	classes.	Evaluation	
of	the	activities	and	knowledge	exchange	between	students	were	also	investigated.		
	

	
Figure	3:	Excerpt	from	the	questionnaire	on	experiences	with	the	6E	model	
	
	
Another	 additional	 part	 of	 the	 questionnaire	 concerned	 the	 development	 of	 science	
exhibits	 as	 an	 educational	 method,	 and	 social	 aspects	 of	 science	 education	 (Figure	 4).		
This	data	was	collected	for	the	exhibition	evaluation	carried	out	within	the	Work	Package	
3,	to	be	published	in	IRRESISTIBLE	Deliverable	3.4.	
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Figure	4.	Excerpt	from	the	questionnaire	on	designing	science	exhibits	and	social	aspects	
of	science	education.	
	
	
Figure	5	presents	the	refined	Stages	of	Concern	questionnaire	implemented	pre	and	post	
in	Round	2	of	IRRESISTIBLE.	In	the	revised	questionnaire	items	in	different	concern	stages	
were	 rendered	 more	 similar	 in	 order	 to	 improve	 comparability	 of	 different	 concerns	
stage.	 Furthermore,	 the	 revised	 items	 range	 from	 positive	 interests	 or	 enthusiasm	 to	
negative	concerns	or	worries.	Figure	6	is	an	example	of	open-ended	questions	which	were	
used	in	the	post	tests	in	both	Round	1	and	Round	2.	These	questions	inquired	whether	or	
not	 participants’	 expectations	 were	 met,	 and	 how	 was	 the	 collaboration	 between	
different	experts	in	the	CoL.	
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Figure	5.	Excerpt	from	the	revised	round	2	Stages	of	Round	-questionnaire.	
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Figure	6.	Excerpt	from	the	round	2	open-ended	questions.	
	
	
Besides	the	SoC	questionnaire	measuring	teachers’	interests	and	concerns	about	teaching	
of	 RRI	 as	 a	 whole,	 another	 instrument	 was	 developed	 in	 IRRESISTIBLE	 to	 measure	
teachers’	and	students’	attitudes	to	the	different	dimensions	of	RRI	(engagement,	gender	
equality,	science	education,	open	access,	ethics	and	governance).	This	instrument	as	well	
as	data	collection	and	analysis	was	carried	out	by	the	WP2	leader,	the	Weizmann	Institute	
of	Science.	The	process	of	developing	the	RRI	questionnaire	and	the	results	gained	from	
its	 use	 are	 described	 in	 detail	 in	 the	 deliverable	D2.5.	 In	 this	 report	we	 only	 present	 a	
summary	of	the	results.		
	
The	SoC	questionnaire	and	 the	 IBSE	questionnaire	were	developed	by	 the	WP5	 leaders	
(Univ.	 of	 Helsinki	 and	 the	 IPN).	 The	 block	 of	 questions	 on	 exhibition	 development	 and	
social	aspects	was	developed	by	the	WP3	leader	(Univ.	of	Lisbon).	University	of	Helsinki	
provided	the	online	questionnaire	which	each	partner	used	to	collect	 the	questionnaire	
data	from	the	CoLs.	This	process	of	data	collection	was	coordinated	by	the	UH	via	emails,	
video	 meetings	 and	 face-to-face	 project	 meetings.	 Most	 partners	 translated	 the	
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questionnaire	 to	 their	 own	 language	 and	 also	 participated	 in	 the	 analysis	 of	 the	 open-
ended	questions.	Participants	were	also	provided	with	 the	complete	evaluation	scheme	
(Table	 1)	 to	 be	 used	 as	 a	 checklist	 in	 every	 partners’	 country	 and	 in	 order	 to	 find	
possibilities	 to	 share	 data	 and	 research	 collaborations.	 Table	 1	 includes	 also	 the	
instruments	used	in	other	parts	of	IRRESISTIBLE	evaluation	(reported	in	Deliverables	5.6,	
5.7,	2.5,	3.3	and	3.4).	
	
	
Table	1:	Overview	about	evaluation	instruments,	their	target	group	and	when	they	were	
implemented.	NB:	 In	order	 to	deliver	an	overall	picture,	 the	table	 includes	all	evaluation	
instruments	used	in	IRRESISTIBLE	(not	only	the	instruments	of	CoL	evaluation	discussed	in	
this	deliverable).	*)	The	exact	dates	of	data	collection	depended	on	the	individual	CoL	timeframes	in	each	
country.		
Instrument	 For	whom?	 When?	 Analysis	

Online	questionnaire,	
incl.	
• States	of	Concern	
• IBSE	
• Exhibit	Design	
• Social	aspects	of	

science	education	

All	CoL	members:	
• teachers	
• scientists	
• science	education	

experts	
• museum	staff	

2	(optionally	3)	times	
during	both	rounds	of	
CoLs:	
*	pre:	during	early	CoL	
meetings	
*	(intermediate:	after	the	
initial	design	of	the	module)	
*	post:	after	testing	with	
students			

Descriptive	results	
(means)	for	the	
first	round;	
statistical	analyses	
(SPSS)	for	the	
second	round	

RRI	questionnaire	for	CoL	
members	

All	CoL	members:	
• teachers	
• scientists	
• science	education	

experts	
• museum	staff	
(+	10	teachers	outside	the	
CoL	in	the	first	round)	

Once	during	round	1	
	
Twice	during	round	2	
(pre:	during	early	CoL	
meetings;	post:	during	the	last	
meeting)	

Descriptive	results	
(means)	for	the	
first	round;	
statistical	analyses	
(SPSS)	for	the	
second	round	

Criteria	for	modules	
checklist	

One	representative	of	
each	partner	
(country)	

At	the	end	of	the	module	
development	(round	1)		
and	during	module	
implementation	(round	
2)	

Qualitative	content	
analysis	

Student	questionnaires	
• RRI	
• Exhibit	design		
• Social	aspects	of	

science	education	

School	students	
participating	in	the	
module	(separate	
questionnaires	for	
primary/secondary	school)	

Once	during	round	1	
Twice	(pre-post)	during	
module	implementation	
in	round	2	

Statistical	analyses	
(SPSS)	



   
D5.5	/	Evaluation	report	1:	Teacher	professional	development	programme													                                   	
IRRESISTIBLE  

	

	

	

	

	

17 	

Case	study	on	exhibition	
development,	incl.	
• interview	with	1	

teacher	
• focus	group	interview	

with	students	

A	teacher	and	a	group	
of	students		

At	the	end	of	exhibition	
development	in	both	
rounds	(and	possibly	using	
observations	and	interviews	
during	the	exhibit	
development	phase,		for	those	
who	are	interested	in	the	
systematic	analysis	option)	

Simple	analysis	&	
formative	report	
	
Optionally:	
Systematic	analysis	
leading	to	a	
research	report	
	

Project	evaluation	
questionnaire	

One	representative	of	
each	partner	
(country)	

In	2016	 Simple	statistical	
analysis	

1.5	Ethical	issues	 

The	evaluation	was	carried	out	according	to	the	ethical	issues	and	precautions	described	
in	the	IRRESISTIBLE	Description	of	Work	(2013).	To	ensure	anonymous	analysis	of	the	
research	data,	each	surveyed	CoL	members	was	marked	with	a	personal	code	which	
cannot	be	tracked	back	to	the	respondents’	identity	but	can	be	used	to	connect	an	
individuals’	responses	between	pre-	and	post-tests. 	

According	to	EU	regulations,	participating	schools,	students	and	parents	returned	consent	
forms,	also	containing	information	about	the	research	(IRRESISTIBLE	Description	of	Work,	
2013). 	

1.6	Analysis	

The	standardized	questionnaires	used	a	Likert	scale	to	allow	statistical	analyses	based	on	
common	procedures	such	as	comparisons	between	groups.	The	analyses	used	for	this	
report	included	simple	average	score	comparisons,	cluster	analysis	and	qualitative	
analysis	of	the	open-ended	questions.	Some	results	are	shown	as	descriptive	‘snapshots’	
of	a	single	questionnaire	while	others	are	shown	as	a	pre-post	comparisons.	Some	group	
comparisons	were	also	made	between	teachers	and	CoL	experts. 	

The	main	part	of	the	questionnaire,	the	Stages	of	Concerns	questionnaire,	was	analysed	
in	the	second	round	by	cluster	analysis.	Multiple	different	types	of	cluster	analysis	were	
used,	but	in	the	end	K-means	clustering	method	proved	best. 	

The	open-ended	questions	were	first	analysed	and	coded	by	every	partner	due	to	the	
different	languages.	These	codings	were	then	summarized	by	the	UH.	Although	the	
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frequencies	of	each	open-ended	theme	are	given	in	the	following,	the	interpretations	
remain	on	a	qualitative	level.	 	
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2.	RESULTS	

2.1	Results:	Teachers’	attitudes	on	RRI	teaching 

Figure	7	shows	the	pre-post	comparison	of	Round	1	Stages	of	Concerns	-questionnaire.	A	
number	of	18	teachers	completed	the	pre-post	questionnaire	successfully.	Some	teachers	
left	 from	the	project	before	the	gathering	of	post	data,	but	this	only	partly	explains	the	
small	 number.	 The	main	 reason	 for	 the	 small	 number	was	 that	 some	 countries	did	not	
assign	time	separately	for	the	post	data	collection	but	rather	asked	via	email	the	teachers	
to	fill	in	the	questionnaire.	Therefore	the	completion	rate	for	the	post-test	was	small.	

We	can	speculate	 that	 this	group	of	18	 is	 representative	of	 the	67	 teachers,	 since	 their	
pre-test	scores	are	on	average	almost	exactly	the	same.	Therefore	it	is	plausible	that	the	
concerns	 of	 the	 smaller	 group	 would	 develop	 in	 the	 same	 fashion	 as	 the	 total	 group.	
Fortunately	 the	 sample	 that	 completed	 the	questionnaire	 in	 the	 second	 round	 is	much	
bigger	than	in	the	first	round.	The	overall	concern	profile	of	round	1	teachers	resembles	
the	 profile	 of	 a	 Co-operator,	 identified	 in	 previous	 research	 (Hollingshead,	 2009).	 This	
means	 that	 teachers	 are	 concerned	about	 finding	 information	on	RRI	 and	 collaborating	
with	 other	 teachers	 in	 RRI	 teaching.	 This	 profile	 type	 should	 be	 beneficial	 in	 an	 early	
phase	of	adopting	a	teaching	innovation.	

 

	

Figure	7.	Teachers’	pre	(blue)	-	post	(orange)	comparison	of	Round	1.	Concerns	reduced	
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only	slightly	in	all	relevant	stages	(informational,	personal,	management,	consequence,	
collaboration,	refocusing). 	

	

The	 pre-post	 comparison	 revealed	 that	 concerns	 and	 interests	 reduced	 slightly	 in	 all	
stages	expect	the	awareness	stage.	The	Concerns-Based	Adoption	Model	claims	that	in	a	
successful	 adoption	 process,	 awareness,	 information,	 personal	 and	 management	
concerns	 should	 decrease,	 and	 consequence,	 collaboration	 and	 refocusing	 concerns	
should	increase.	This	was	however	not	the	case	in	our	research	and	in	many	other	studies	
(Liu	2005;	Overbaugh	&	Ruiling,	2008;	Shoulders	&	Myers,	2011).	 It	seems	that	round	1	
had	consistent	effect	on	reducing	all	kinds	of	teacher’s	concerns.	

Similar	comparison	of	round	2	data	reveals	a	bit	more	information.	This	time	the	number	
of	teachers	for	the	pre-test	was	180	and	for	the	pre-post	comparison	84.	According	to	the	
results	 from	 the	 improved	 questionnaire,	 teachers’	 concerns	 reduced	 only	 in	 their	
negative	concerns	or	worries.	The	positive	side,	 interests	and	enthusiasm,	remained	the	
same	 throughout	 the	 project.	 From	 Table	 2	 we	 see	 that	 teachers’	 negative	 concerns	
decreased	about	one	unit	in	all	of	the	stages,	whereas	the	positive	concerns	had	virtually	
no	change.	

	

Table	2.	Round	2	pre-post	comparison	

 
negative	concerns	

	    
 

information	 personal	 management	 consequence	 collaboration	 refocusing	
pre-test	 0,7	 -2,3	 0,2	 -3,6	 -3,3	 -3,2	
post-
test	 -0,8	 -3,1	 -0,7	 -4,2	 -4,6	 -3,3	
	

 
positive	concerns	

	    
 

information	 personal	 management	 consequence	 collaboration	 refocusing	
pre-test	 4,7	 0,1	 3,4	 3,4	 4,1	 4,3	
post-
test	 4,6	 0,6	 3,5	 3,3	 3,8	 4,2	
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In	 round	1	most	of	 the	 teachers	belonged	 to	 the	 same	profile	 type,	 the	 “Co-operator”.	
This	one-sided	 result	was	at	 least	partly	due	 to	 the	 shortcomings	 in	 the	original	C-BAM	
related	questionnaire	discussed	 in	section	1.4	 (Instruments).	 In	round	2	we	managed	to	
find	4	negative	and	3	positive	concern	clusters.	

Figure	8.	Teachers’	negative	concern	profile	clusters.	The	vertical	axis	represents	average	
intensity	in	a	concern	stage.	Positive	number	indicates	overall	agreement	while	negative	
numbers	indicate	disagreement.	 	

	

According	to	Figure	8,	three	large	clusters	and	one	small	cluster	emerged	from	the	cluster	
analysis	of	teachers’	negative	concerns.	The	un-concerned	cluster	disagrees	with	most	of	
the	negatively	formulated	items	in	all	of	the	stages.	It	is	not	clear	whether	this	kind	of	
concern	profile	is	beneficial	or	not.	Having	very	few	concerns	might	indicate	a	lack	of	
commitment.	The	second	group	focuses	on	informational	and	management	concerns.	
They	are	concerned	about	practical	issues	in	RRI	teaching.	The	third	group	is	similar	to	the	
second	group,	but	have	more	personal	concerns	and	perhaps	lack	self-efficacy	in	teaching	
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RRI.	In	the	last	group,	only	13	teachers	were	concerned	in	all	of	the	concern	stages.	The	
small	size	of	this	cluster	is	beneficial	for	the	diffusion	of	RRI	teaching. 	

2.2	Results:	Other	experts’	attitudes	on	RRI	

The	other	expert	CoL	members’	(research	scientists,	educational	researchers,	science	
museum	staff	members)	attitudes	and	concerns	towards	RRI	were	surprisingly	similar	to	
teachers’	concerns.	The	biggest	difference	was	that	experts	were	overall	more	critical	
about	RRI	than	teachers.	For	example,	according	to	Table	3,	experts	are	more	
preoccupied	with	other	things	than	RRI,	more	concerned	about	the	effect	on	students	and	
more	concerned	about	the	practical	management	of	RRI. 	

	

Table	3.	Experts’	and	teachers’	average	agreement	related	to	Likert-scale	questionnaire	
items.	Positive	numbers	indicate	agreement	(1	=	slightly	agree,	2	=	agree)	while	negative	
numbers	indicate	disagreement	(-1		=	slightly	disagree,	-2	=	disagree). 	

		 experts	 teachers	 difference	
limited	knowledge	 0,2	 0,5	 -0,2	
concerned	about	abilities	 0,6	 0,3	 0,3	
concerned	about	practice	 0,2	 -0,3	 0,5	
concerned	about	time	 0,8	 1,2	 -0,4	
preoccupied	with	other	things	 0,4	 -0,4	 0,8	
need	to	revise	work	 -0,1	 -0,6	 0,4	
concerned	about	students	 0,4	 0,1	 0,3	
revise	the	approach	 0,6	 0,4	 0,3	

	

Teachers	were	more	concerned	only	in	having	limited	knowledge	about	RRI,	and	not	
having	enough	time	to	work	on	RRI,	which	is	understandable,	since	teachers	were	the	
ones	who	did	most	of	the	practical	work.	 	

2.3	Results:	Teachers’	and	students’	attitudes	to	the	dimensions	of	RRI	

The	process	of	developing	the	questionnaire	on	attitudes	to	the	six	dimensions	of	RRI	and	the	
results	gained	from	its	use	are	described	in	detail	in	the	deliverable	D2.5.	We	present	here	a	
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summary	of	the	results.	

The	process	of	teacher	PD	in	the	CoL	of	the	IRRESISTIBLE	project	led	to	a	positive	significant	
difference	between	the	pre	and	the	post	attitudes	of	teachers	toward	RRI	as	a	general	construct	
and	for	each	of	the	6	dimensions	that	construct	it,	as	presented	in	Table	4.	The	teachers	who	
participated	in	the	CoLs	used	the	modules	that	were	developed	in	the	project	and	influenced	
positively	students'	attitudes	towards	RRI	as	presented	in	Table	4.	

Table	4.	Teachers	and	students	attitudes	towards	RRI	and	its	dimensions,	measured	by	the	
attitudes	questionnaire	that	was	developed	in	WP	2	(see	Deliverable	2.5). 

RRI	Dimension	 Teachers	 students	

Pre	 Post	 p	 Pre	 Post	 p	

Engagement	 3.9	 4.3	 <0.0001	 3.9	 4.0	 <0.0001	

Gender	Equality	 3.9	 4.5	 <0.0001	 3.7	 3.9	 <0.0001	

Science	Education	 4.1	 4.5	 <0.0001	 3.9	 4.2	 <0.0001	

Open	Access	 4.1	 4.4	 <0.0001	 3.7	 3.8	 <0.0001	

Ethics	 3.9	 4.3	 <0.0001	 3.7	 3.8	 <0.0001	

Governance	 3.7	 4.1	 <0.0001	 3.6	 3.7	 <0.0001	

General	RRI	 3.9	 4.4	 <0.0001	 3.8	 3.9	 <0.0001	

	

	

2.4	Results:	Teachers’	expectations	and	views	on	collaboration	

The	open-ended	questions	gave	interesting	insight	into	aspects	that	the	quantitative	parts	
of	the	questionnaire	could	not	reveal.	In	this	section	we	will	go	over	the	themes	that	were	
summarized	from	teachers’	responses. 	
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Table 5. Analysis of responses to the question ‘What are your reasons for participating in 

this project?’ The themes that teachers mentioned were grouped into 6 categories. 

Development	
of	teaching	 	

(n	=	24)  

Interest	in	
the	project	

themes	 	
(n	=	14)	

Development	
of	content	
knowledge	

(n	=	12)	

Collaborative	
aspects 	
(n	=	9)	

Personal	
preferences	 	

(n	=	7)	

Student	
engagement	 	

(n	=	4)  

•	Continuous	
development 	

•	Growing	as	a	
teacher  

•	Effective	
teaching  

•	New	teaching	
methods 	
•	Better	

practice	in	class  
•	Development	

of	teaching	
materials 

•Science	in	
society,	RRI  
•Increase	

awareness	of	
RRI	and	

inquiry-based	
science	

education  
•Interest	in	

nano-science  
•Interest	in	

interdisciplinar
y	approaches  
•Engagement	

of	research	
and	education	

•	Content	
knowledge  

•	Cutting-edge	
science	topics  

•	Everyday	
science	

•	Being	part	of	
a	team  

•	Being	part	of	
an	

international	
team  

•	Contacting	
other	teachers	

•Interested	in	
new	things  

•Personal	and	
social	aspects	
and	interests	

•	Engagement	
of	talented	
students  

•	Engagement	
of	students  

•	Stimulating	
students’	
interest 

	

According	to	the	results	(Table	5),	a	wish	to	develop	their	teaching	was	the	most	often	
mentioned	major	theme	when	teachers	wrote	down	their	reasons	to	participate	in	
IRRESISTIBLE.	Teacher	growth,	continuous	development	and	better	practice	in	class	were	
among	these	most	mentioned	themes.	The	second	category	“Interest	in	the	themes	of	
the	project”	related	more	specifically	to	themes	of	IRRESISTIBLE,	such	as	RRI	and	cutting-
edge	science	content.	The	theme	of	a	PD	course	is	clearly	very	important	for	teachers,	
and	should	be	chosen	carefully.	A	general	wish	to	develop	content	knowledge	was	the	
third	biggest	category,	although	clearly	less	often	mentioned	than	the	first	two	
categories.	Some	teachers	may	feel	that	they	are	lacking	the	necessary	content	
knowledge. 	

The	three	remaining	categories	are	Collaborative	aspects,	Personal	preference	and	
Student	engagement.	The	first	one	is	clearly	important	for	teachers,	since	their	work	is	
often	solitary	with	little	opportunities	for	collaboration.	The	Personal	preference	category	
refers	to	teachers	who	see	themselves	as	someone	who	is	generally	interested	in	trying	
out	new	things.	Student	engagement	was	also	an	important	issue	for	teachers,	but	
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surprisingly	seldom	mentioned	in	their	responses. 	

In	the	post	test	of	round	1	we	inquired	about	how	teachers’	expectations	were	fulfilled	
and	how	the	collaboration	was	with	other	CoL	members.	Table	6	presents	various	themes	
brought	up	by	these	questions.  

 

Table 6. Round 1 post-test themes and their occurrence, related to four items which 
inquired about expectations and co-operation with CoL’s research scientists, museum 
experts and educational researchers. 

meeting	
expectations 

cooperation	with… 
research	scientists	 museum	experts	 education	researchers	

Satisfied	 15	 excellent	co-operation	 18	 excellent	co-operation	 14	 excellent	co-operation	 6	

un-satisfied	 3	 gave	new	teaching	
content	 29	 close	involvement	in	

module	development	 10	 supported	and	guided	
working	the	module	 18	

better	than	
expected	 7	 close	involvement	in	

module	development	 8	 guided	exhibitions	 9	 coordinated	the	
project	 8	

Collaboration	 7	 gave	an	interesting	
lecture	 3	 guided	teachers	 7	 motivated	work	in	CoL	 6	

new	content	
knowledge	 6	 had	a	small	role	 5	 guided	students	 7	 gave	pedagogical	

knowledge	 4	

learning	
about	RRI	 4	

	  

prepared	for	the	
museum	visit	 4	

	  engagement	
of	students	 5	

	      professional	
development	 4	

	      	 	

According	to	first	column	of	Table	6,	many	teachers	say	that	their	expectations	were	met	
in	a	satisfying	way	or	better	than	expected.	Only	three	teachers	were	unsatisfied.	Other	
responses	reflect	that	teachers	were	looking	for	collaboration,	new	content	knowledge,	
professional	development	and	student	engagement,	which	were	among	the	most	
frequent	responses.	Seven	teachers	had	their	collaboration	expectations	met.	This	might	
refer	to	collaboration	with	other	teachers	or	collaboration	with	other	CoL	experts.	Other	
aspects	which	were	mentioned	only	once	or	twice	were	acquirement	of	various	new	kinds	
of	scientific	and	pedagogical	knowledge	for	teachers	and	students,	and	a	nice	outcome	in	
the	form	of	modules	and	exhibitions.	It	seems	that	the	reasons	and	expectations	that	



   
D5.5	/	Evaluation	report	1:	Teacher	professional	development	programme													                                   	
IRRESISTIBLE  

	

	

	

	

	

26 	

were	brought	up	in	the	pre-test	have	been	satisfied	in	the	post	test	to	a	satisfactory	level.	 	

The	rest	of	Table	6	reflects	how	teachers	saw	the	role	of	other	experts	participating	in	the	
CoLs.	The	role	of	research	scientists	was	primary	to	give	new	cutting-edge	content	
knowledge	about	a	scientific	topic	to	the	teachers.	This	was	one	of	the	most	important	
goals	of	IRRESISTIBLE	and	seems	to	be	fulfilled	nicely,	because	content	knowledge	was	
brought	up	29	times	by	the	respondents.	In	some	countries	the	research	scientist	were	
also	taking	an	active	role	in	the	module	development.	The	only	negative	aspect	about	
them	was	that	five	teachers	felt	that	research	scientists	did	not	participate	much.	Other	
aspects	from	the	responses	were	giving	feedback	for	exhibitions,	interacting	with	
students,	guiding	teaching	activities,	presenting	science	in	a	relevant	way,	addressing	
some	socio-scientific	issues	and	even	helping	a	teacher	with	his/her	own	research. 	

The	museum	experts	were	participating	in	the	CoLs	often	in	a	practical	way.	According	to	
the	third	column	(Table	6)	they	participated	in	the	module	development	and	exhibition	
development.	They	guided	teachers	as	well	as	students	in	creating	a	working	exhibition.	
They	also	provided	and	prepared	an	out	of	school	learning	environment	in	the	museum	
spaces.	Other	aspects	that	were	brought	up,	that	are	not	in	the	table,	were	providing	
content	knowledge	and	identifying	limitations	and	possibilities.	Negative	aspects	were	
brought	up	four	times,	such	as	difficulties	in	scheduling	or	limited	participation. 	

The	role	of	the	educational	experts	was	also	quite	practical.	They	supported,	guided	and	
motivated	the	work	in	the	CoLs.	They	coordinated	the	project	and	sometimes	gave	
pedagogical	knowledge	to	teachers.	Other	aspects	that	were	brought	up	about	the	
cooperation	with	educational	experts	were	openness	to	ideas,	active	participation	in	the	
CoL,	sharing	information	from	other	project	countries,	professional	development,	
reflection	and	assistance	with	exhibition	preparation.	 	
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3.	CONCLUSIONS	

Our	evaluation	of	teachers’	attitudes	about	RRI	teaching	resulted	in	identification	of	three	
different	groups.	About	one	third	of	the	teachers	were	quite	enthusiastic	–	they	had	very	
little	negative	concerns	and	a	lot	of	positive	interests.	Although	a	lack	of	concern	might	be	
a	sign	of	detachment,	we	assume	that	the	teachers	participating	in	IRRESISTIBLE	were	
quite	open	to	new	teaching	approaches	–	they	are	forerunners	who	could	potentially	
accelerate	the	diffusion	of	RRI	teaching	across	Europe.	Another	group,	the	pragmatists,	
were	also	quite	positively	interested	about	RRI	teaching,	but	had	concerns	about	
informational	and	practical	aspects	of	RRI	teaching.	These	teachers	are	probably	still	
pondering	how	RRI	should	actually	be	taught	in	schools.	There	is	a	need	for	mutual	
understanding	on	the	concept	of	RRI	teaching,	and	this	aspect	should	receive	more	
attention	in	the	future.	Also	teaching	resources	should	be	allocated	to	RRI	teaching	in	
curricula,	if	we	truly	want	to	diffuse	RRI	teaching.	The	third	group	of	teachers	were	a	
slightly	less	positively	inclined	towards	RRI	teaching	and	also	had	some	self-efficacy	issues	
related	to	teaching	it.	These	teachers	felt	that	their	teaching	skills	were	not	sufficient	for	
RRI	teaching.	Therefore	courses	on	RRI	teaching	should	be	organized	if	it	was	to	spread	
across	Europe.		 	

Teachers	who	participated	in	IRRESISTIBLE	are	probably	more	open-minded,	forward-
looking	and	active	in	searching	new	ways	to	teach	than	teachers	on	the	average.	Wider	
adoption	of	RRI	teaching	is	more	challenging	and	demands	a	lot	more	resources.	
However,	it	is	safe	to	say	that	project	IRRESISTIBLE	was	successful	in	meeting	its	goals	in	
the	professional	development	programme.	The	teachers	were	slightly	more	favourable	
and	less	critical	towards	RRI	teaching	than	experts	who	participated	in	the	Communities	
of	Learners.	RRI	teaching	is	something	that	our	teachers	might	continue	to	explore	in	the	
future. 	

The	interplay	between	different	CoL	members	operated	mostly	according	to	plans	
especially	in	the	first	round.	According	to	teachers’	expectations,	the	role	of	research	
scientists	was	to	provide	cutting-edge	science	content.	In	some	countries	the	research	
scientists	went	further	by	actively	participating	in	the	design	of	the	teaching	modules.	
Museum	experts	provided	practical	guidance	and	museum	exhibitions	for	visits.	Especially	
important	was	their	support	for	students	and	teachers	in	designing	functional	museum	
exhibits.	Educational	researchers	coordinated	and	motivated	the	work	in	CoLs.	In	
evaluation	only	a	few	teachers	brought	up	the	pedagogical	input	from	educational	
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experts,	which	we	think	is	a	loss	of	potential.	Educational	researchers	were	occupied	by	
the	work	load	related	to	organising	the	CoLs. 	

The	teachers	who	participated	in	IRRESISTIBLE	had	personal	interest	in	the	topics	of	the	
project.	Most	teachers	had	more	than	five	years	of	teaching	experience	and	they	were	
looking	for	new	teaching	approaches,	methods	and	content	to	reshape	their	teaching.	
Professional	development	is	also	an	important	platform	for	teacher	collaboration,	since	
teachers’	work	is	often	solitary.	Some	teachers	also	had	their	students	in	mind	while	
participating	in	IRRESISTIBLE,	and	wanted	to	find	new	interesting	things	to	excite	and	
engage	their	students	with.	For	a	clear	majority	of	teachers	these	goals	were	met	to	a	
satisfactory	level.	 	

Even	though	the	effects	of	IRRESISTIBLE	on	participants’	attitudes	about	RRI	seem	small	
based	on	the	quantitative	Stages	of	Concern	-questionnaire,	the	project	was	successful	in	
addressing	teachers’	needs	about	professional	development.	In	general,	it	is	challenging	
to	organize	professional	development	that	teachers	are	satisfied	with,	and	even	a	small	
positive	effect	can	be	seen	as	success.	RRI	teaching	was	applied	differently	from	country	
to	country	and	it	remains	to	be	seen	how	teachers	will	use	RRI	teaching	in	future	and	
whether	or	not	they	will	collaborate	with	experts	outside	their	school	in	the	future.	RRI	is	
an	important	goal	in	the	future	of	European	science	education,	and	educational	experts	
and	teachers	have	already	addressed	it	in	various	projects	(ENGAGE,	PARRISE,	RRI	Tools).	
It	remains	to	be	seen	if	RRI	continues	to	diffuse	around	Europe	and	elsewhere.	 	

	



   
D5.5	/	Evaluation	report	1:	Teacher	professional	development	programme													                                   	
IRRESISTIBLE  

	

	

	

	

	

29 	

Bibliography	

van	 Aalderen-Smeets,	 S.	 I.,	Walma	 van	 der	Molen,	 J.	 H.,	 &	 Asma,	 L.	 J.	 (2011).	 Primary	
teachers'	 attitudes	 toward	 science;	 A	 new	 theoretical	 framework.	 Science	 Education,	
96(1),	1-22.	

Anderson,	R.	D.,	&	Helms,	J.	V.	(2001).	The	ideal	of	standards	and	the	reality	of	schools:	
Needed	research.	Journal	of	Research	in	Science	Teaching,	38(1),	3-16.	

Bybee,	 R.	W.	 (2002).	 Learning	 science	 and	 the	 science	 of	 learning.	 Arlington,	 VA:	NSTA	
Press.	

Dass,	 P.	 M.	 (2001).	 Implementation	 of	 instructional	 innovations	 in	 K-8	 science	 classes:	
Perspectives	of	inservice	teachers.	International	Journal	of	Science	Education,	23(9),	969-
984.	

Gräsel,	 C.	&	 Parchmann,	 I.	 (2004).	 Implementationsforschung	 –	 oder	 der	 steinige	Weg,	
Unterricht	zu	verändern.	[Research	on	implementation	–	the	difficult	pathway	to	change	
education.]	Unterrichtswissenschaft,	32(3),	196-214.	

Hall,	G.	E.,	George,	A.	A.,	&	Rutherford,	W.	L.	(1977).	MEASURING	STAGES	OF	CONCERN	
ABOUT	THE	 INNOVATION:	A	manual	 for	use	of	 the	SoC	questionnaire.	Washington,	DC:	
National	Inst.	of	Education	(DHEW).	

Hollingshead,	B.	(2009).	The	concerns-based	adoption	model:	A	framework	for	examining	
implementation	of	a	character	education	program.	NASSP	Bulletin,	93(3),	166-183.	

Hord,	S.	M.	(1997).	Professional	learning	communities:	Communities	of	continuous	inquiry	
and	improvement.	Austin,	Texas:	Southwest	Educational	Development	Laboratory.	

IRRESISTIBLE	Description	of	Work.	(2013).	 Including	responsible	research	and	innovation	
in	cutting	edge	science	and	 inquiry-based	science	education	to	 improve	teacher's	ability	
of	bridging	learning	environments.	

IRRESISTIBLE	 Deliverable	 5.1	 (2014).	 Framework	 paper	 for	 teacher	 professional	
development	programme.	

Liu,	 Y.	 (2005).	Concerns	of	 teachers	 about	 technology	 integration	 in	 the	USA.	European	
Journal	of	Teacher	Education,	28(1),	35.	



   
D5.5	/	Evaluation	report	1:	Teacher	professional	development	programme													                                   	
IRRESISTIBLE  

	

	

	

	

	

30 	

Keys,	 C.	 W.	 (2001).	 Co-constructing	 inquiry-based	 science	 with	 teachers:	 Essential	
research	for	lasting	reform.	Journal	of	Research	in	Science	Teaching,	38(6),	631.	

Overbaugh,	 R.,	 &	 Ruiling,	 L.	 (2008).	 The	 impact	 of	 a	 federally	 funded	 grant	 on	 a	
professional	 development	 program:	 Teachers'	 Stages	 of	 Concern	 toward	 technology	
integration.	Journal	of	Computing	in	Teacher	Education,	26(2),	45–55.	

Parchmann,	I.,	Gräsel,	C.,	Baer,	A.,	Nentwig,	P.,	Demuth,	R.	&	Ralle,	B.	(2006).	Chemie	im	
Kontext	 –	 A	 symbiotic	 implementation	 of	 a	 context-based	 teaching	 and	 learning	
approach.	 International	 Journal	 of	 Science	 Education,	 28(9),	 1041-1062.	 Resnick,	 L.	 B.	
(1991).	Shared	Cognition:	Thinking	as	a	Social	Practice.	In	L.	B.	Resnick,	J.	M.	Levine	&	S.	D.	
Teasley	(Hrsg.),	Perspectives	on	Socially	Shared	Cognition	(S.	1-22).	Washington:	American	
Psychological	Association.	

Shoulders,	 C.	 W.,	 &	 Myers,	 B.	 E.	 (2011).	 An	 analysis	 of	 national	 agriscience	 teacher	
ambassadors’	 Stages	 of	 Concern	 regarding	 Inquiry–Based	 instruction.	 Journal	 of	
Agricultural	Education,	52(2),	58–70.	

van	Driel,	J.	H.,	Beijaard,	D.,	&	Verloop,	N.	(2001).	Professional	development	and	reform	in	
science	 education:	 The	 role	 of	 teachers'	 practical	 knowledge.	 Journal	 of	 Research	 in	
Science	Teaching,	3(2),	137-158.	

	


