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0. About HEIRRI

RRI (Responsible Research and Innovation) is a transformative emerging principle of research and
innovation policy. The RRI concept emerges from scholarly research that is critical of the status quo
and of the sciencsociety interface. The aim of the HRIFproject (Higher Education Institutions and
Responsible Research and Innovation) is to start to integrate RRI within the formal and informal
education of future scientists, engineers and other professionals involved in research and innovation
process.

HEIRRI takes as its starting point the six RRI key aspects identified by the European Commission: publi
engagement, gender equality, open access, science education, ethics and governance in R&Il. Most
crucially, HEIRRI wants to stress the potential ofaRBRltransformative, critical and radical concept.

HEIRRI will create a stetaking inventory including a State of the Art Review and a Database, to be
shared through open access. The inventory will gather results of othdéurktléd RRI projects and

goad practices in RRI and RRI learning. Also, various stakeholders involved in or affected by R&I will
participate in a debate and reflection process on RRI Learning through online and offline Forum
activities.

Results from the inventory will represent tihasis for RRI training programs and formativatenials,

offering the studentknowledge and skills to develop viable solutions to specific problems related to

R&l, integrating theory and practice. They will be designed for the different HEI educatioeial le
(undergraduate, MD and PhD, summer courses and MOOC), mainly based on Problem Based Learning
methodology, and supported by multimedia materials (videos and microvideos, 2.0 materials, etc). All
results and products elaborated by HEIRRI will be upkateOA at RRI Tools Platform.

An internationalization plan will guarantee their spreading awareness and future use by HEI from
Europe and beyond. A global scope and expertise on RRI will be provided by HEIRRI consortium that
consist of 5 european HEIr{lWersitat Pompeu Fabra, UPF; Universitetet | Bergen, UiB; Aarhus
Universitet, AU; Institut Fuer Hoehere Studien und Wissenschaftliche Forschung, IHS; and Sveuciliste u
{LX AlGdzZ ' bL{¢c0SE GKS 9dzNRLISIY ySié2N] I 2FaA6r8yO0
C2dzyRIGA2Yy 6C. [/ 0 | ySGég2N] 2F dzy AOGSNBAGASA o
a private company specialized in R&I (Innovatec).
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1. Introduction

The objective of the d&al @S NI 0 f SeliverableRRI3:yHRIRMY (i | 0i$ tdsBr@mnarizehe main

results from the State of the Art Review (Task 2.1) predent the contents of the HEIRRI database,

which has beemronstructedon the background of the reviewhe mainoverallobjectives of WP2 are

to 1) create an invemtry of new and existing practices of RRI and RRI learning and 2) share it through
the RRITooRJ | G F2NX¥ P ¢KS | OQOGABAGASEA AyOf dZRSR Ay 2t H
D21cL Yy @Sy (i 2 NB D,duid R§e togks éf @Xiffod D2ass S f fDelilvesabldD2.2¢

State of the Art Revie®® K| @S 6SSy NBO&Of SR Ay (KS LINBaSyi
and consistency.

The objective of Task 2C2HMEIRRI databaSis to develop a database containing the evidence
obtainedin the state of the art revievand provide pen access to its content. Tldevelopment of the
databasehas involvedorting and organizing the compilation of materials related to RRI teaching
produced by the state of the art reviewelection o3 exemplary caesfor the HEIRRI databasmd
development of case descriptiofry partners in the HEIRRI project. The HEIRRI database will be
integrated with the existing RRbolsplatform to facilitate open access.

This report wilktart out bypreseninga synthess of the main results from Task 2the review of RRI
learning, as a background to the selection of cases for the HEIRRI database. The bulk of the report,
however, is concerned with thdEIRRI databas&he report outlineshe objectives of Task 2.2 atige
methodology behind the construction of the databag®llowing thata condensedverview of the

cases compiled for the HEIRRI databag®esented, and finally, the individuzsdses (entries to the
database) are presented he report includes thiollowing chapters:

1 A presentation of the results from Task 2 State of the art Review of RRI teachargl learningn
higher education institutionéchapter 2)

1 A description of the purpose of the database and the methodological approach (Chapter 3)

A comprisedpresentation of theHEIRRilatabase (Chapter 4)

1 Acompletepresentation of theentries in theHEIRRI databag€hapter 5)

=a

The template that was used for the individual case descriptions is appended (Appendix A).

1 https://issuu.com/heirriproject/docs/heirri_wp2_d2.1
2 https://issuu.com/heirriproject/docs/heirri_wp2_d2.2
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2. Stateof the At Review

The main objective of Task 2.1 was to carry out a stateeoéirt review d RRI and RRdarning in

higher educationnstitutions. The review was designed to correspond with the overall objectives of the
HEIRRI projectunderstanding the processes andaptices by which issues of responsibility in

research and innovation are brought into teachangd learningcontexts in higher education

institutions. Because RRInot easily and unidimensionally conceptualfsede review focused not

only onliteraturel Yy R S@A RSY OS & LIRRIAST AoQikif fI&f A-2R FONNRE SRASYNT YA
issues of responsibility more broadijhe review was designed to explore the different ways in which
issues of responsibility in R&I can be taught and trained in higiheragional institutions.

In relation to this aspecit is important to note that while the HEIRRI projecguided by the notion of

0 KS WARRIthe @deiv @as sensitive towards elements of RRI in teaching even thougHithey

not fit this sheme. Previous EEdzy RSR LINP2SOia adzOK Fa GKS wYwSal
Distributed Anticipatory Governance Fram& Constructive Socig 2 NXY' | § A @S | -AGAMR | OK Q
found that RRI is unevenly applied across European countries ancheh&dto rri may not universally

fitthe Wixkey®@ ® LYy | R Rhe tediedvyvasidesignedtd sugport the subsequent work packages

¢ the training programme design in WP3 and the development of training materials in WP4. Therefore
the review aimed taapture a great variety of materials relevant to this purpose. The review
encompassed academic literature and grey literature such as policy documents, project reports,

training programmes and training materials, course descriptions, curricula, exenspkgydescriptions

etc. The review thus included\aariety of different documents in order tarrive at useful

understanding of ways of teaching issues of responsibility in higher education institutions

2.1 Review methodology

The State of the Art review &R teaching involved aumber of components, which were tailored to
capture information regarding RRI in a teaching and learning context as specified in the previous
section. The review consisted of six different components, as illustiatEdyure Ibelow.

33AA (%) 22) AAStae®hteArirévidd $EBO A AOOOEAO Al AAT OAGETT 11 OE
https://issuu.com/heirriproject/docs/heirri_wp2_d2.2
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Figure 1: Components of the review methodology

Components of the
Review

1st HEIRRI Conference

* Dedicated
workshop related to
review

{Oly 2F% W
projects: A -
_ Review of RRI Ol Adcuntemtsy L
* 55 projects in teaching { Y .
and learning * 257 policydocuments

* 77 academigapers

Interviews with Consultationof HEIRRI
experts/ key advisoryboards

educators * Participants in the 3
* 17 interviews advisorybodies

A 2 oA

First (GKS NBOASg RROterftyr@Hat edcSrip&ssed theRbody of academic papers and
policy documents that directly addressed the notion of Riel @so ébroader body of literature that

focused on ideas and understandsaf responsibility in research. To ensure that the review was in
alignment with the overall structure of the HEIRRI project, the selected documentssaemaedto

coverat leastthe six dimensions of RRI, i.e. public engagement, science literacy and science education,
gender equality, open access, ethics, and governance of research and innopatival of 334
documentswere identified and reviewed.

Secondthe review scannedelected Edunded RRprojects such as GREAT, R€orA andMoRRI.
These projects were scanned for their relevance to the HEIRRI objectivdsearediewfocused on
perspectives particularly relevamt relation tothe teaching and learning context oEHRRI. These
projects were identified by consulting the MoRiRbject thatrecently identified relevanRRprojects.
A total of 55 European projects were reviewed for this component.

Third, the review consisted of a set of consultativdNP2 OS RdzZNBE & | A R RachinQK | NI S &
resources. This was achieved by conducting interviews with external experts such as key educators anc
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scholars in educationaésearch thapossessed extensive experiennentroducing responsibility into
teachings athigher education institutions. These experts were identified via an internal procedure,
where members of the consortium nominated informants. The rationale for carrying out the expert
interviews was to capture essential empirical documentatiorhsag examples of course materials

relating to responsibility in research to be utilized for the HEIRRI training programme design in WP3. In
addition, the experts possessed unique information regarding both opportunities and barriers in

relation to implemening RRteachingin higher educationnstitutions.

Furthermore the members of the HEIRRI advisory boards and forums were consulted in order to
identify additional resources for the review in the form of exemplary practices, programmeAlsts.
broader communities of scholars and ptamners were also consulted by means of email inquiries
posted at relevant lisservers.

Finally another important component of the review was th& HEIRRI conferenaelebratedin

Barcelona on March 18 2016. At this coference a special workshop wasanged that aimed at
summarizing the main messages from the conference and also identifying and collecting examples of
courses and materials related to RRI.

By utilizing the above mentioned sources foe tteview it was possible to carry out an extensive and
thorough review of RRI and RRI teachinghe following, we will summarize the main messages
emerging from the review
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2.2 Main messages from review

Based orthe review somecore elements of RRI teachingn be highlightedsdesirablelearning

outcomes Emphasisshouldbe2 y RS@Sf 2LIAy 3 GKS ai0dzRSyidQa ONRGA
GSFOKAY3 Ydzald SyKIyOS GKS &aiddzRSy (i Quhat todstitites i & T 2
good and responsible research and innovation within their scientific domain. By fostering critical
thinking, students will be able to keep science responsible alsdensure that research is not ignorant
towards societal values and preterces Teaching should invoke questions suckasWg K & O2 y a
322R YR dzaS¥dzZ (y26ftSR3IAS gAGKAY Y& FASER 2F a
innovationt OG0 A PGAGASE SAGKAY Y& FASER 2y bdANRdd®Sliyd a2 O
1y26ft SRAS LINRPRAzOGA2Y GAGKAY Y& FTASER gA0K az2O0aA

Moreover,RRI teachinghouldfoster reflection about the interrelatedness of théuslentstown
academiadomainand aher areas of science. RRI teaching shaulbdance the students understanding

of how their scientific domain and the skills they acquire in their education is related to other scientific
domains.For instance whea young researcher is conducting research within the domain of
bioengineering shehauld develop an understanding of the intersections of her own field androth
scientific domaingnd should be able to recogniber own place in the broader knowledgand

societal ecosystems. RRI teaching should help students realiznéhepistemologtal and social
problems of research and innovation are not independeut interrelated.

I NAGAOI £ NBTEtSEADBS OF LI OAlGe A& ONHzOA owh fiell BfNJ dzy
research! Olj dZANRAY 3 WAYISNRAAOALI AYINRBQ a{iAftazr GKS
researchers and professions outside your own field, is therefore also important. RRI teaching should
address this capacity for interdisciplinary collaboratiord #re notion of hybridization emergkas a
relevantconceptin the review Hybridizationcaptures the process of combining insights from across
disciplines as well as combining sound knowledge of norms and good practices in science with sound
analyses oftte cultural, economic, environmental, and political context in which knowledge is

produced and used.

The review emphasizithe relevance oproblembased or inqiry-based learningnethodologies in

relation to teaching issues of responsibility in reseant innovation RRI teaching should provide
opportunities for participatory reflection, using relifle issues and cases that students can relate to as

a basis for the learning procesSuch elements of teaching should contribute to fosteargyeater

awaNBy Saa 2F (0KS AYyGdSNIOlAzy o0SGoSSy (GKS aiddzRSy
innovation, and broader society

Other documents from the emerging RRI literature points towaedshing approaatswhich facilitate
a collaborate relationship eveen the teacher and the student. In thisgard,the students should be
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O2y aARSMNB/MHj deAANBONE2 > g KSNBE GNI RAGAZ2YLFE | OFRSYAO
diverse perspectives on any given subjethe teacher should function as a&ifiator treating the

students as cenquirersin order to foster a higher degree wbluntaryparticipation from the students

The argument is that by being treated as responsible individuals, who are capable also of taking
responsibility for their owndarning processes, students are more likely to develop broader contextual
responsibilitiesBy adopting a collaborative and hieraretnige teaching methodology a participatory

space is created for the students allowing them to participate in discusammhslialogues with focus

on collectve deliberation and reflection.

Finally, thereview also identified several barrieirsrelation toRRI teaching within higher education
institutions. It was highlighted that the discussion regarding responsible rdseat innovation
already exist withirseveral miversities but that the emerging RRI agenda nevertheldsses] with
several barriersResistance or lack of support at the levelnohnagement of HEEnd lack of incentives
for the individual researcheotengage withRRI teaking are the most important obstacles identified in
the review.

3. HEIRRI Database

The objective of Task 2.2 is to develop a database contaseilegted parts othe evidence collected
during Task 2.1, the State of the Art revi@mdto provide open access to its contents. In the
following, the approach toselectingcasedor the database will be outlined.

Afew contextual remarks are required. The review consisted of an array of different documents
ranging from traditional academic papers to training materials, coursepr&¥cts etc. The cases
selected for the database were the onesnsideredo best illstrate the conclusions of the review and
which were considered particularly relevarg mspiration for WP3 and WP4. As a consequence of the
multiple sources and heterogeneous character of the review matehialstlected cases are therefore
not uniform and the database has been constructed to support theehegeneity of the cases. Hence,
when designing the templat@Appendix Ajor the database entries a spece&hphasisvas placed on
ensuring the template would be able swcommodatghe heterogeneity dthe cases.

As part of the objectivef HEIRRI, theatabaseshould beopen access. This will be achieved by
integratingthedata 8 S Ay G2 GKS | f NE&bpghdornt Withia tefamBwokei wL ¢

%

RRI Tools, contents is classified as eithek 6 NI NB St SYSy(iaQ o60Sod3ad I NI A

.

ONBt SOOIyl (2 wwLOX WAYALANRY3I LINI OGAOSaQ o0SEQD
(e.g. methods, guidelines, training, monitoringach entry in the HEIRRI databas classified

v O N

4 Sunderland; M. E.; Taebi, B.; Carson, C.; Kastenberg, W. (2014): Teaching global perspectives: engineering ethics
across international and academic borderslournal ofResponsible Innovatiod/2, 228-239.




12

Higher Education Institutions
& Responsible Research and Innovation

according to thischeme, but a number of complementary classificatory attributes have been used as
well.

3.1 Methodology

The first step towards the development of the databses beerto sort and organize the compilation

of materials cdected during the review. The review processnpileda great amount of different
materials all related to RRI teachinghigher educationinstitutions. The sorting task included a
categorization of the various cases into library elements, projects etardingto the structure of the

RRI TooRwvebsite and a elimination of doublets between the HEIRRI compilation and the contents
already available at the RRI Tools platform. The different cases were also classified in relaticsixo the
YwwL (1SeaqQo

Ofthe sorted material from the review a preliminary selection of potential cases for inclusion in the
database was compilealy the WP leadThese cases were selectiealsedon a) their ability to illustrate
the conclusions of the review and b) their relevaras inspiration for WP3, the elaboration of the
training programme design and WP4, the development of training materials.

Subsequently, the preliminary selection was discussed by the HEIRRI consortil2@,earideswere
chosen for indepth presentatio in the databaseAfter having selected the cases for the HEIRRI
database a template for filling and fitting the empirical materiaés developedAppendix A). The
template provides space for describigdor each individual entrg the actual contents bthe case

(what is it about), the way that it relates to RRI teaching and learning, its features in terms of
pedagogical methods, the academic domain and degree levels it is relevant for, its relation to the key
areas of RRI, and its alignment with thd RBbls classification.

As a final step theases were distributedmongpartners of the HEIRRI projegthocompleted the
case descriptions for each ca3dwecollectionof case descriptionsan be considered to be the HEIRRI
database.

During the process of elaborating the selected entries for the database, concerns were raised regarding
three cases (& projectg originally included in th@ool of26 casesDuring the exploration of these
casesthey wereconsidered only marginally uséfun terms of providinga@ncrete information

regarding RRI teachinty was decided to exclude théree cases from the HEIRRI database since they
would not offer a significant contribution. The final list of entries in the HEIRRI database therefore
consiss of 23 cases, which will be presented in the following chapter.























































































































































































