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Abstract

Although questionnaires are widely used in research impact assessment, their metric properties

are not well known. Our aim is to test the internal consistency and content validity of an instru-

ment designed to measure the perceived impacts of a wide range of research projects. To do so,

we designed a questionnaire to be completed by principal investigators in a variety of disciplines

(arts and humanities, social sciences, health sciences, and information and communication tech-

nologies). The impacts perceived and their associated characteristics were also assessed. This

easy-to-use questionnaire demonstrated good internal consistency and acceptable content valid-

ity. However, its metric properties were more powerful in areas such as knowledge production,

capacity building and informing policy and practice, in which the researchers had a degree of con-

trol and influence. In general, the research projects represented an stimulus for the production of

knowledge and the development of research skills. Behavioural aspects such as engagement with

potential users or mission-oriented projects (targeted to practical applications) were associated

with higher social benefits. Considering the difficulties in assessing a wide array of research

topics, and potential differences in the understanding of the concept of ‘research impact’, an ana-

lysis of the context can help to focus on research needs. Analyzing the metric properties of ques-

tionnaires can open up new possibilities for validating instruments used to measure research

impact. Further to the methodological utility of the current exercise, we see a practical applicabil-

ity to specific contexts where multiple discipline research impact is requires.

Key words: surveys and questionnaires; research impact assessment; validation study

Introduction

Over the past three decades, increasing attention has been paid to

the social role and impact of research carried out at universities.

National research evaluation systems, such as the UK’s Research

Excellence Framework (REF) (Higher Education Funding Council

of England et al. 2015) and the Excellence in Research for Australia

(Australian Research Council 2016) are examples of assessment

tools that address these concerns. These systems identify and define

how research funding is allocated based on a number of dimensions

of the research process, including impact of research. (Berlemann

and Haucap 2015).

Being explicit about the objective of the impact assessment is

emphasized in the International School on Research Impact

Assessment (ISRIA) statement (Adam et al. 2018) a 10-point guide-

line for an effective research impact assessment that includes four

purposes: advocacy, analysis, allocation, and accountability. The

last one emphasizes transparency, efficiency, value to the public and

a return for the investment. With mounting concern about the
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relevance of research outcomes, funding organizations are increas-

ingly expecting researchers to demonstrate that investments result in

tangible improvements for society (Hanney et al. 2004). This ac-

countability is intended to ensure resources have been appropriately

utilized and is strongly linked to the drive for value-for-money with-

in health services and research (Panel on the return on investments

in health research 2009). As policy-makers and society expect sci-

ence to meet societal needs, scientists have to prioritize social im-

pact, or risk losing public support (Poppy 2015).

To meet these expectations, the Universitat Oberta de Catalunya

(UOC) has embraced a number of pioneering initiatives in its current

Strategic Plan, which includes the promotion of Open Knowledge, a

specific measure related to the social impact of research, (Universitat

Oberta de Catalunya 2017) and the development of an institution

wide action plan to incorporate it in research evaluation. The UOC

is currently investigating how to implement the principals of the

DORA Declaration in institutional evaluation processes, taking into

account ‘a broad range of impact measures including qualitative

indicators of research impact, such as influence on policy and prac-

tice’ (‘San Francisco Declaration on Research Assessment (DORA)’

n.d.). The UOC is also taking the lead in meeting the Sustainable

Development Goals (SDG) of the UN 2030 Agenda,(Jørgensen and

Claeys-Kulik 2018) having been selected by the International

Association of Universities as one of the 16 university cluster leaders

around the world to lead the SDGs (‘IAU HESD Cluster j HESD -

Higher Education for Sustainable Development portal’ n.d.).

The term ‘research impact’ has many definitions. On a basic

level, the ‘academic impact’ is understood as benefits for further re-

search, while ‘wider and societal impact’ includes the outcomes that

reach beyond academia. In our study we will include both categories

and refer to ‘research impact’ as any type of output or outcome of

research activities that can be considered a ‘positive return or pay-

back’ for a wide range of beneficiaries, including people, organiza-

tions, communities, regions, or other entities. The pathways linking

science, practice, and outcomes are multifaceted and complex

(Molas-Gallart et al. 2016). Indeed, the path from new knowledge

to its practical application is neither linear nor simple; the stages

may vary considerably in terms of duration, and many impacts of re-

search may not be easily measurable or attributable to a concrete re-

sult of research (Figure 1). This outputs and outcomes generated by

research characteristics (inputs and processes) are context dependant

(Pawson 2013). Therefore, a focus on process is fundamental to

understanding the generation of impact.

Surveys are among the most widely used tools in research impact

evaluation. Quantitative approaches as surveys are suggested for ac-

countability purposes, as the most appropriate way that calls for

transparency (Guthrie et al. 2013). They provide a broad overview

of the status of a body of research and supply comparable, easy-to-

analyze data referring to a range of researchers and/or grants.

Standardization of the approach enhances this comparability and

minimizes researcher bias and subjectivity, particularly in the case of

web or postal surveys. Careful wording and question construction

increases the reliability of resulting data (Guthrie et al. 2013).

However, while ex-ante assessments instruments for research pro-

posals have undergone significant study, (Fogelholm et al. 2012;

Van den Broucke et al. 2012) the metric properties of research

evaluation instruments have received little attention (Aymerich et al.

2012). ‘Internal consistency’ is generally considered evidence of in-

ternal structure, (Clark and Watson 1995) while the measurement

of ‘content validity’ attempts to demonstrate that the elements of an

assessment instrument are relevant to and representative of the tar-

geted construct for a particular assessment purpose (Nunnally and

Bernstein 1994).

As the demand for monitoring research impact increases across

the world, so does the need for research impact measures that dem-

onstrate validity. Therefore, the aim of this study is to develop and

test the internal consistency and the content validity of an instru-

ment designed for accountability purposes to measure the perceived

impacts of a wide range of competitively funded research projects,

according to the perspectives of the principal investigators (PIs). The

study will also focus on the perceived impacts and their

characteristics.

Methods

A cross-sectional survey was used to assess the research undertaken

at UOC. This research originates from four knowledge areas: arts

and humanities, social sciences, health sciences, and information

and communication technologies (ICT). Research topics include

‘identity, culture, art and society’; ‘technology and social action’;

‘globalization, legal pluralism and human rights’; ‘taxation, labour

relations and social benefits’; ‘internet, digital technologies and

media’; ‘management, systems and services in information and com-

munications’; and ‘eHealth’. UOC’s Ethics Committee approved

this study.

Study population
The study population included all PIs with at least one competitively

funded project (either public or private) at local, regional, national,

or international level completed by 2017 (n¼159).

The questionnaire
An on-line questionnaire was designed for completion by project PIs

in order to retrospectively determine the impacts directly attributed

to the projects. The questions were prepared based on the team’s

prior experience and questionnaires published in scientific literature.

(Wooding et al. 2010; Hanney et al. 2013) The questionnaire was

structured around the multidimensional categorization of impacts in

the Payback Framework. (Hanney et al. 2017)

The Payback Framework has been extensively tested and used to

analyze the impact of research in various disciplines. It has three ele-

ments: first, a logic model which identifies the multiple elements

that form part of the research process and contribute to achieving

impact; second, two ‘interfaces’, one referring to the project specifi-

cation and selection, the other referring to the dissemination of re-

search results; and third, a consideration of five impact categories:

knowledge production (represented by scientific publications or dis-

semination to non-scientific audiences); research capacity building

(research training, new collaborations, the securing of additional

funding or improvement of infrastructures); informing policy and

product development (research used to inform policymaking in a

wide range of circumstances); social benefits (application of the re-

search within the discipline and topic sector); and broader economic

benefits (commercial exploitation or employment) (Hanney et al.

2013).

Our instrument included four sections. The first section recorded

information on the PIs, including their sex, age, and the number of

years they had been involved in research. The second focused on the

nature of the project itself (or a body of work based on
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continuation/research progression projects). PIs involved in more

than one project (or a set of projects within the same body of work)

were instructed to select one, in order to reduce the time needed to

complete the survey and thereby to increase response rate. This sec-

tion included the discipline, the main topic of research, the original

research drivers, interaction with potential users of the research dur-

ing the research processes, and funding bodies. The third section

addressed the PIs’ perceptions of the impact of the research project,

and was structured around the five impact categories of the afore-

mentioned Payback Framework. The last section included general

questions, one of which sought to capture other relevant impacts

that might not fall within one of the previous five categories. The

final question requested an evaluation (as a percentage) of the con-

tribution/attribution of the research to the five impact categories.

Respondents were required to decide the level of the contribution/at-

tribution of the impacts according to three answer categories: lim-

ited, contribution from 1 to 30%; moderate, contribution from 40

to 60%; and significant, contribution from 70 to 100%).

Questionnaire items included questions with dichotomous

answers (yes/no) and additional open box questions for a brief

descriptions of the impacts perceived.

Prior to testing, we reviewed the abstracts of 72 REF2014 impact

case studies (two per knowledge area). REF2014 (Higher Education

Funding Council of England et al. 2015) is the first country-wide ex-

ercise to assess the impact of university research beyond academia

and has a publicly available database of over 6,000 impact case

studies, grouped in 34 subject-based units of assessment. Case stud-

ies were randomly selected and the impacts found in each mapped

onto the most appropriate items and dimensions of the question-

naire. This review helped to reformulate and add questions, especial-

ly in the sections on informing policy and practice and social

benefits.

Data collection
The questionnaire was sent to experts in various disciplines with a

request for feedback on the relevance of each item to the question-

naire’s aim (impact assessment), which they rated on a 4-point scale

(0 ¼ ‘not relevant’, 1 ¼ ‘slightly relevant’, 2 ¼ ‘quite relevant’, 3 ¼
‘very relevant’) according to the definition of research impact

included in our study (defined above). The experts were also asked

to evaluate whether the items covered the important aspects or

whether certain components were missing. They could also add

comments on any item.

The PIs were contacted by email. They were informed of the

objectives of the study and assured that the data would be treated

confidentially. They received two reminders, also by email.

Analysis
A quality control exercise was performed prior to data analysis. The

data were processed and the correct classification of the various

impacts checked by comparing the yes/no responses with the infor-

mation provided in the additional open box questions. No altera-

tions were required after these comparisons. Questionnaire results

provided a measure of the number of research projects contributing

to a particular type of impact; therefore, to estimate each level of im-

pact we calculated the frequency of its occurrence in relation to the

number of projects. A Chi-squared test was used to test for group

differences.

Internal consistency was assessed by focusing on the inter-item

correlations within the questionnaire, indicating how well the items

fitted together theoretically. This was performed using Cronbach’s

alpha (a). An alpha between 0.70 and 0.95 was considered accept-

able (Peterson 1994).

An expert opinion index was used to estimate content validity at

the item level. This index was calculated by dividing the number of

Figure 1. Effects of research impact.
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experts providing a score of 2 or 3 by the total number of answers.

Due to the diverse array of disciplines and topics under examination,

values were calculated for all experts and for the experts of each dis-

cipline. These were considered acceptable if the level of endorsement

was >0.5.

All data were introduced into the statistical programme SPSS18,

and the level of significance set at 0.05 for all tests.

Results

Sixty-eight PIs answered the questionnaire, a response rate of

42.8%. Respondents took an average of 26 minutes to complete the

questionnaire. Table 1 shows the sample characteristics. Significant

differences were found between the respondents and non-

respondents for knowledge area (p¼0.014) and age group

(p¼0.047). Arts and humanities investigators and PIs older than

50 years were more frequent among non-respondents. The propor-

tion of women did not differ significantly between respondents and

non-respondents (p¼0.083).

Impact and its characteristics
An impact on knowledge production was observed in 97.1% of the

projects, and an impact on capacity building in 95.6%. Lower fig-

ures were recorded for informing policy and practice (64.7%), and

lower still for economic benefits (33.8%), and for social benefits

(32.4%), although results were based on a formal evaluation in only

11, 8% of the cases included in social benefits. Estimations of the

contribution of projects to the different impact levels were consid-

ered significant (between 70% and 100%) to knowledge produc-

tion, moderate (between 40% and 60%), to capacity building, and

Table 1. Sample characteristics

Respondents,

n¼ 68 (42.8%)

Non-respondents,

n¼ 91 (57.2%)

Knowledge area* Social Sciences 42 (61.8) 47 (51.6)

Information and Communication Technologies 14 (20.6) 16 (17.6)

Health Sciences 7 (10.3) 7 (4.4)

Arts and Humanities 5 (7.4) 24 (26.4)

Research subjecta Education 25 (36.8) –

Internet, digital technologies and the media 20 (29.4) –

Computation and artificial intelligence 15 (22.1) –

Health and sustainable lifestyles 14 (20.6) –

Art, culture and identity 11 (16.2) –

Society, social action and the environment 10 (14.7) –

Governance and social movements 7 (10.3) –

Management, systems and services in informa-

tion and communications and innovation

4 (5.9) –

Globalization, legal pluralism and human rights 4 (5.9) –

Language, literature and cognition 4 (5.9) –

Tourism 2 (2.9) –

Others 8 (11.8) –

Original impetus for the projecta Scientific curiosity 32 (47.1) –

The need to fill certain gaps in knowledge 38 (55.9) –

Targeting to a practical application 39 (57.4) –

Personal professional experience 23 (33.8) –

Commissioned by third parties 2 (2.9) –

Time elapse since the beginning of the project Less than 4 years 17 (24.5) –

4–9 years 35 (50.7) –

More than 9 years 16 (23.9) –

Unknown 1 (1.4) –

Interaction with end usersa Before the research process 24 (35.3) –

During the research process 48 (70.6) –

After the research process 41 (60.3) –

No interaction 7 (10.3) –

PI’s gender Woman 34 (50.0) 33 (36.3)

Man 34 (50.0) 58 (63.7)

PI’s age (years)* <30 3 (4.4) 2 (2.2)

31–40 17 (25.0) 12 (13.2)

41–50 38 (55.9) 45 (49.5)

>50 10 (14.7) 28 (30.8)

Unknown – 4 (4.4)

PI’s research experience <5 years 5 (7.3) –

6–10 years 13 (19.1) –

>10 years 50 (73.5) –

aAnswers could include more than one response. PI: principal investigator.

*p � 0.05.
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limited (1–30%) to informing policy and practice, social benefits

and economic benefits. No additional impacts were reported.

Figure 2 shows the different impact categories and the distribu-

tion of impact subcategories. The size of the bars indicates the per-

centage of projects in which this specific impact occurred, according

to the PIs.

Statistically significant differences were found according to the

original impetus for the project: for projects intended to fill certain

gaps in knowledge, the greatest impact was observed in knowledge

production (p¼0.01) and capacity building (p¼0.03), while for

projects targeting to a practical application, the greatest impact was

observed in informing policy and practice (p¼0.05) and in social

Figure 2. Achieved impact bars, according to level (n¼ 68).
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benefits (p¼0.01). In general, projects that interacted with end

users had more impact in the levels of knowledge production

(p¼0.01), capacity building (p¼0.03), and social benefits

(p¼0.05). Projects that had begun over four years before the survey

was completed was correlated with knowledge production (p¼0,

04), and PIs over 40 years of age and those with over 3 years re-

search experience were correlated with more frequent impacts on

knowledge production and capacity building (p�0.01). No differ-

ences were found regarding the gender of PI’s. The size of the differ-

ences can be found in the Supplementary Table S1.

Internal consistency and content validity
The Cronbach’s alpha score, which measures the internal consist-

ency of the questions, was satisfactory (a¼0.89). Table 2 shows its

value in each domain (impact level). Internal consistency was satis-

factory in all domains with the exception of economic benefits.

However, the removal of any of the questions would have resulted

in an equal or lower Cronbach’s alpha.

Thirteen of the 17 experts contacted completed the content val-

idity form and assessed whether the content of the questionnaire

was appropriate and relevant to the purpose of the study. Seven

were from social sciences and humanities, four from health sciences

and two from ICT; 39% were women. All had longstanding experi-

ence as either researchers or research managers. The experts scored

the 45 items according to their relevance and 76% of the ratings

(n¼34) had an index of 0.5 or greater. The results for each item are

shown in Table 3. In accordance with the expert review, an item

relating to ‘new academic networks’ was added.

Ninety-one percent of the items in knowledge production were

rated acceptable (expert opinion index � 0.5), as were 89% of the

items in capacity building, 83% of the items in informing policy and

practice, and 63% of the items in social benefits. In contrast, only

43% of the items (three out of seven) in the economic benefits do-

main achieved an acceptable rating. Some items were of higher rele-

vance in specific fields: for example, items relating to health and

social determinants were considered acceptable by health experts;

training for final undergraduate’s projects was considered accept-

able by ICT experts; influencing education systems and curricular

assessments, was considered acceptable by social sciences and

humanities, and ICT experts; and commercialization items were

considered acceptable by health and ICT experts (Table 3).

Discussion

In this study, we tested the metric properties of a questionnaire

designed to record the impact of university research originating

from various disciplines. Tests of this kind, although rare in research

impact assessment, are common in other study areas such as patient-

reported outcome measures, education and psychology. The

questionnaire displayed good internal consistency and acceptable

content validity in our context. Internal consistency for all items on

the instrument was excellent demonstrating that they all measured

the same construct. However, since ‘impact’ is a multidimensional

concept and, by definition, Cronbach’s alpha ‘indicates the correl-

ation among items that measure one single construct’, (Osburn

2000) the internal consistency of each of the five domains required

evaluation; this was found to be excellent in all cases except eco-

nomic benefits. Low internal consistency in this domain may be

related to the fact it contained relatively few items, and/or the fact

that most of the researchers who answered the questionnaire

worked in the social sciences and humanities, and therefore impacts

relating to transfer, commercialization and innovation were less

likely to occur. An alternative possibility is that the items are, in

fact, measuring more than one construct.

There is a consensus in the literature that content validity is largely

a matter of judgment, (Mastaglia et al. 2003) as content validity is not

a property of the instrument, but of the instrument’s interpretation.

We therefore incorporated two distinct phases in our study. In the first

phase of development, conceptualization was enhanced through the

analysis and mapping of the impacts of the randomly selected REF

case; in the second the relevance of the scale’s content was evaluated

through expert assessment. The expert assessment revealed that some

items did not achieve acceptable content validity, especially in the

domains of social benefits and economic benefits. However, it should

be taken into account that while many of the items in the question-

naire were generic and thus relevant for all fields, a number were pri-

marily specific to one field, and therefore, more relevant for experts in

a particular field. Content validity was stronger in the domains ‘clos-

est’ to the investigators. This may be due to the most frequently recog-

nized impacts being both in areas where researchers have a degree of

control and influence, (Kalucy et al. 2009) and those which have been

‘traditionally’ used to measure research. In other words, their under-

standing of the concept of impact in the knowledge production, cap-

acity building and informing policy and practice domains: that is,

those at the intermediate level (secondary outputs) display greater

homogeneity (Kalucy et al. 2009).

Use of an online questionnaire in this research impact study pro-

vided data on a wide range of benefits deriving from UOC’s funded

projects at a particular moment and its results address a message of

accountability. Questionnaires can provide insights into respondents’

viewpoints and can systematically enhance accountability. Although

assuming that PIs will provide truthful responses about the impact of

their research is clearly a potential limitation, Hanney et al (2013)

demonstrate that researchers do not routinely exaggerate the impacts

of their research, at least in studies like this one, where there is no

clear link between the replies given and future funding. International

guidelines on research impact assessment studies recommend the use

of a combination of methods to achieve comprehensive, robust

results. (Adam et al. 2018) However, the primary focus of this study

was the quality and value of the survey instrument itself, therefore the

issue of triangulating the findings with other methods was not

explored. The questionnaire could be applied in future studies to se-

lect projects that require a more in-depth and closer analysis, such as

how an understanding of scientific processes works in this context.

Previous attempts have been made to assess the impact of university’s

research in our context, but these have been restricted to the level of

outputs (i.e. publications and patents), (Associació Catalana

d’Universitats Públiques (ACUP) 2017) or inputs’ level (i.e. contribu-

tions to Catalan GDP) (Suri~nach et al. 2017).

Table 2. Internal consistency for each domain (impact level)

Domain Cronbach’s alpha

Knowledge Production 0.74

Capacity Building 0.74

Informing Policy and Practice 0.82

Social Benefits 0.89

Economic Benefits 0.47

Total domains 0.89
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Table 3. Content validity of items according to experts (n ¼ 13)

Domain Item Number

of answers

All experts

(n¼ 13)

Social experts

(n¼ 7)

Health experts

(n¼ 4)

ICT experts

(n¼ 2)

Knowledge

Production

Presenting research findings in abstracts 13 0.77* 0.71* 0.75* 1.00*

Presenting research findings in journal

articles

13 0.85* 0.71* 1.00* 1.00*

Presenting research findings in books or

book chapters

13 0.69* 0.71* 0.50* 1.00*

Presenting the research findings in educa-

tional materials

13 0.62* 0.57* 0.50* 1.00*

Presentations of research findings to the

public/patients/end-users

13 0.62* 0.43 1.00* 0.50*

Presentations to the project volunteers 13 0.69* 0.57* 0.75* 1.00*

Been mentioned by the media or the sub-

ject of a press release/conference

13 0.85* 0.71* 1.00* 1.00*

Published through social networks 13 0.62* 0.43 1.00* 0.50*

Published in influential blogging sites 12 0.67* 0.57* 1.00* 0.50*

Concerts, recordings, or music hall

presentations

9 0.11 0.25 0.00 0.00

Capacity Building Training for PhD students 13 0.92* 0.86* 1.00* 1.00*

Training for master’s degree students 13 0.69* 0.57* 0.75* 1.00*

Training for final undergraduate’s

projects

13 0.31 0.43 0.00 0.50*

New collaborations at national level 11 0.91* 0.83* 1.00* 1.00*

New collaborations at international level 12 0.92* 0.83* 1.00* 1.00*

New academic networks 8 0.75* 0.75* 0.50* 1.00*

Additional funding to create new re-

search projects

13 0.77* 0.57* 1.00* 1.00*

Additional funding for the research

group

13 0.92* 0.86* 1.00* 1.00*

Research or methods used by other

researchers in subsequent research

9 0.78* 0.67* 0.75* 1.00*

Contribution to the improvement of re-

search infrastructures

13 0.62* 0.57* 0.50* 1.00*

Informing Policy

and Practice

Informing as evidence in debates, discus-

sions, or consultancies

13 0.62* 0.71* 0.50* 0.50*

Informing as evidence in the formulation

of norms, guidelines, political initia-

tives or recommendations by govern-

ment bodies or other regulators

12 0.58* 0.67* 0.50* 0.50*

Contribution in the design, planning and

management of services and priorities

12 0.50* 0.50* 0.50* 0.50*

In the implementation, adoption or pro-

duction of practices within and be-

yond the professional world

12 0.58* 0.50* 0.50* 1.00*

Influencing the behaviour of professio-

nals or other people

13 0.54* 0.57* 0.50* 0.50*

Influencing education systems and cur-

ricular assessments

10 0.40 0.50* 0.25 0.50*

Social Benefits Improving health 11 0.27 0.20 0.50* 0.00

Improving quality of life 11 0.55* 0.60* 0.50* 0.50*

Improving social and cultural

determinants

11 0.64* 0.80* 0.50* 0.50*

Improving environmental determinants 11 0.36 0.40 0.50* 0.00

Improving acceptability 11 0.73* 0.80* 0.75* 0.50*

Improving accessibility* 11 0.55* 0.60* 0.50* 0.50*

Improving continuity 9 0.56* 0.67* 0.50* 0.50*

Improving effectiveness or efficiency 10 0.50* 0.50* 0.50* 0.50*

Improving safety 10 0.20 0.25 0.25 0.00

Improving well-being and social benefits 11 0.64* 0.80* 0.50* 0.50*

Improving heritage preservation 10 0.20 0.25 0.25 0.00

Improving competitiveness and

development of stimuli

10 0.50* 0.50* 0.25 1.00*

(continued)
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Evaluated as a whole, the research projects covered in this study

was effective in the production of knowledge and the development of

research skills in individuals and teams. This funded research has

helped to generate new knowledge for other researchers and, to a less-

er extent, for non-academic audiences. It has consolidated the position

of UOC researchers (both experienced and novice) within national

and international scientific communities, enabling them to develop

and enhance ability to conduct quality research (Trostle 1992).

Assessing the possible wider benefits of the research process (in

terms of informing policy and practice, social benefits and economic

benefits for society) proved more problematic. The relatively short

period that had elapsed since the projects finished might have lim-

ited the assessment of impact. There was a striking disparity, in our

results, between the return on research measured in terms of scientif-

ic impact (knowledge production and capacity building), notably

high and uniform, and the limited and uneven contribution to wider

benefits. This disparity is not a local phenomenon, but a recurrent

finding in contemporary biomedical research worldwide. The

Retrosight study, (Wooding et al. 2014), which analyzed cardiovas-

cular and stroke research in the United Kingdom found no correl-

ation between knowledge production and the broader social impact

of research. Behavioural aspects such as researcher engagement with

potential users of the research or mission-oriented projects (targeted

to practical applications) were associated with higher social benefits.

This might be interpreted as strategic thinking on the part of

researchers, in the sense that they consider the potential ‘mecha-

nisms’ that might enhance the impact of their work. These results do

not appear to be exceptional, since the final impact of research is

influenced by the extent to which the knowledge obtained is made

available to those in a position to use it.

Although the response rate was lower than expected, 43% is

within the normal range for on-line surveys. (Shih and Xitao 2008)

In addition, arts and humanities researchers were underrepresented

among PIs, but not between experts for considering content validity.

One possible reason for this is that investigators are not fully aware

of the influence of their research; another is the belief that research

impact assessment studies are unable to provide valuable data about

how arts and humanities research generates value. (Molas-Gallart

2015) Arts and humanities is a discipline where in some cases the

final objective of the research is not a practical application, but ra-

ther to change behaviours or people perspectives, which are there-

fore, more difficult to measure. According to Ochsner et al. (2012)

there is a missing link between indicators and humanities scholars’

notions of quality. However, questionnaires have been used to suc-

cessfully measure the impact of arts and humanities research, includ-

ing in an approach adapted from the Payback Framework (Levitt

et al. 2010), and research impact analyses such as REF2014 (Higher

Education Funding Council of England et al. 2015) and the special

issue of Arts and Humanities in Higher Education on the public

value of arts and humanities research (Benneworth 2015) have dem-

onstrated that research in these disciplines may have many implica-

tions for society. Research results provide guidance and expertise

and can be easily transferred to public debates, policies and institu-

tional learning.

Weiss describes the rationale and conceptualization of assessment

activities relating to the social impact of research as an open challenge

(Weiss 2007). As well as the well-known practice of attributing im-

pact to a sole research project and the time-lag between the start of a

research project and the attainment of a specific impact, in this study

we also had the challenge to assess the impact of research from a di-

verse variety of topics and disciplines. Research impact studies are

prevalent in disciplines such as health sciences (Hanney et al. 2017)

and agricultural research (Weißhuhn et al. 2018) but less common in

the social sciences and humanities, despite the REF2014 results reveal-

ing a wide array of impacts associated with various disciplines.

(Higher Education Funding Council of England et al. 2015) Our chal-

lenge was to analyze projects from highly diverse disciplines—social

sciences, humanities, health sciences, and ICTs—and assess their var-

ied impacts on society. We have attempted to develop a flexible and

adaptable approach to assessing research impacts by utilizing a di-

verse amalgamation of indicators, including impact subcategories.

However, due to ‘cultural’ differences between disciplines, we cannot

guarantee that PIs from different knowledge areas have a homoge-

neous understanding of ‘research impact’: indeed the diversity of

respondents when assessing the relevance of questionnaire items sug-

gests otherwise. For this reason, a context analysis in which research

is carried out and assessed, as described in the literature (Adam et al.

2018) may help to decide which questionnaire items or domains

should be included or removed in future studies.

To conclude, this study demonstrates that the easy-to-use ques-

tionnaire developed here is capable of measuring a wide range of re-

search impact benefits and provides good internal consistency.

Analyzing the metric properties of instruments used to measure re-

search impact and establishing their validity will significantly

Table 3. Continued

Domain Item Number

of answers

All experts

(n¼ 13)

Social experts

(n¼ 7)

Health experts

(n¼ 4)

ICT experts

(n¼ 2)

Economic Benefits Patent application obtained 13 0.23 0.00 0.50* 0.50*

Generating revenue from royalties, equi-

ties, industry contracts or any other

compensation

13 0.23 0.14 0.50* 0.00

Leading to the creation of a new business

spin-off or start-up company

13 0.31 0.14 0.50* 0.50*

Leading to Material Transfer

Agreements

13 0.23 0.00 0.50* 0.50*

Bringing innovations, products or devi-

ces to market

9 0.56* 0.33 0.50* 1.00*

Creation of new jobs 13 0.62* 0.57* 0.75* 0.50*

Bringing wider economic impacts 13 0.54* 0.57* 0.50* 0.50*

*Items rated greater than or equal to 0.5; ICT: information and communication technologies.
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contribute to research impact assessment and stimulate and extend

reflection on the definition of research impact. Therefore, this ques-

tionnaire can be a powerful instrument to measure research impact

when considered in context. The power of this instrument will be

significantly improved when combined with other methodologies.

What is already known about this topic

Surveys are widely used in research impact evaluation. They provide a

broad overview of the state of a body of research, and supply compar-

able, easily analyzable data referring to a range of researchers and/or

grants. The standardization of the approach enhances this comparability.

What this study adds

To our knowledge, the metric properties of impact assessment ques-

tionnaires have not been studied to date. The analysis of these prop-

erties can determine the internal consistency and content validity of

these instruments and the extent to which they measure what they

are intended to measure.

Supplementary data

Supplementary data is available at Research Evaluation Journal online.
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