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(:5755:0 Amendments from Version 1

Following on from the comments from the reviewers a number of
changes have been made to the document, which we believe
help to frame the study in a far more rigorous light.

The main issue that the reviewers picked up on was the fact

that the analysis of the data was not rigorous enough, and that
word clouds were not a suitable tool for assessing the results

of the survey. As such, a far more detailed analysis has been
undertaken, using the qualitative analysis software NVivo. An
open coding approach was adopted, and the responses were
categorised until descriptive saturation was reached. The word
clouds have now been replaced with colour-coded tables that
outline the thematic analysis and coding of the responses to each
of the questions in the survey.

Another issue that has been addressed is that of the sampling
and the demographics that were recorded in this study. The
sampling strategy is now discussed, and the limitations of the
sample size and the effects that this has on the findings of the
study are better contextualised. It is also acknowledged that the
recording of further demographic information was an oversight,
and is something that should be addressed in future studies.

The conclusions have also been tightened up, and the issue

of how a consistent nomenclature will be useful in terms of the
UK’s Research Excellence Framework (REF) and the proposed
Teaching Excellence Framework (TEF) have also been discussed.

See referee reports

Introduction
Burns er al. (2003, pp. 183) define science communication as:

“...the use of appropriate skills, media, activities, and dialogue
to produce one or more of the following personal responses to
science (the AEIOU vowel analogy): Awareness, Enjoyment,
Interest, Opinion-forming, and Understanding.”

This robust definition covers most aspects of communicating
science to the public under a number of different guises. Where
things start to get complicated is in the semantics regarding the
different types of science communication, and in their appropriate
use and classification.

Across UK institutions, science communication is often referred to
using a variety of different terms, amongst them are science out-
reach, public engagement, widening participation, and/or knowl-
edge exchange, but what do these terms actually mean? As well as
institutional biases towards the ‘correct use’ of these terminologies
there exists personal nuances in terms of their interpretation, which
oftentimes depend upon the role of the person in question and how
they perceive science communication to fit into their research and
teaching practices, and beyond.

It can be argued that these definitions are simply a matter of seman-
tics, but with science communication becoming more prevalent in
grant applications and income generation (see e.g. the Research
Council UK’s ‘Pathway to Impact’ report [http://www.rcuk.ac.uk/ke/
impacts/]), it is important for there to be consistency in what is a devel-
oping field. The advent of ‘Science 2.0’ (see e.g. Nattkemper, 2012)
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and what it entails is also an important driver behind having a clear
and consistent nomenclature associated with science communica-
tion. Science 2.0 proposes a systemic change in the modus operandi
of doing research and organising science, in which science commu-
nication will play a key part. With potentially large pots of money
available in future grants, under specific terms and conditions, there
needs to be a consistent terminology that can be drawn upon by the
academic community and beyond.

According to the European Commission public consultation into
Science 2.0 (http://ec.europa.eu/research/consultations/science-
2.0/background.pdf), something else that requires careful consid-
eration is “the need to develop researcher and researcher reward
schemes that reflect this (new) approach”. With potential reward
schemes attributed to science communication activities, as well the
creation of new job positions to fill these roles, it is important for all
concerned to ensure that the language used in science communica-
tion is consistent.

This study, therefore, begins by discussing some of the definitions
for science outreach, public engagement, widening participation,
and knowledge exchange in the UK, derived from the common
usage of these terms in the literature, and from the experiences
of the authors. It then compares these definitions with the results
of a survey of active science communicators from across the UK,
and comments on the similarities and differences between the two,
before identifying some suggestions for future nomenclature defi-
nitions within the field. The purpose of this study is to act as an
initial scoping exercise, to begin to investigate and attempt to define
a consistent set of nomenclature for use in science communication
across the UK, and to act as a building block for further study and
future debate.

Literature analysis

The term ‘science outreach’ has been commonplace in research
literature since the early 1990s, at which time the number of
research articles on science communication started to increase.
Many of these early articles describe science outreach as a school/
education-linked activity, whereby academics are engaging with
different groups of people such as the general public, students and
teachers (see e.g. Greenler er al., 1993; Kelter er al., 1992). The
term science outreach, which included activities such as mentor-
ing, tutoring, giving presentations, supporting teachers and involve-
ment with after-school clubs and summer schools, continued to
become synonymous with school-related activity in to the 2000s,
(e.g. Andrews et al., 2005; Krasny, 2005). Recently, Ecklund et al.
(2012) suggested that scientists involved in science outreach are
often also engaged in some type of outreach involving school-aged
children, demonstrating that the connection between school-related
activity and science outreach remains strong.

Although much of the literature using the term ‘science outreach’
is based on work carried out in North America, this definition is
similar to that used in the UK. Many organisations in the UK who
fund science communication (e.g. Royal Society, Royal Society of
Chemistry, Society of Biology, and the Wellcome Trust) use science
outreach when explicitly discussing science communication with
school children.
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Although this link to school activity is present in the UK, there is
some overlap with other commonly used science communication
terms, in particular, public engagement; with some science com-
munication practitioners using both terms together, e.g. schools
outreach and public engagement.

In recent years there has been a shift from the deficit model of
the ‘Public Understanding of Science’ towards a dialogue-based
approach, which can be referred to as a ‘Public Engagement with
Science and Technology’ (Schiifer, 2008, and references therein).

Public engagement can be thought of as a way to restore public
trust in science, by developing a two-way dialogue between the
general public and the scientific community (Wynne, 2006). Public
engagement can foster global communication, enable shared expe-
riences and methodology, standardize strategy, and generate shared
viewpoints (Cohen er al., 2008). Furthermore, it can be defined as
a deliberative process, promoted in both academic and policy cir-
cles, as a potential means to build public trust in risk decisions and
decision-makers (Petts, 2008). With regards to policy makers,
public engagement can be viewed as both relevant and useful in
a regulatory context (see e.g. O’Doherty & Hawkins, 2010), with
the results of public discussions with scientists being a worthwhile
process in scientific development (Jones, 2007).

Recent years have seen increasing encouragement by research insti-
tutions and funding bodies for scientists to actively engage with the
public, who ultimately finance their work (Bowler ez al., 2012), and
whilst many research institutions now have dedicated resources for
public engagement activities, such activities are not yet considered
essential (Neresini & Bucchi, 2011). It is also unclear as to whether
the institutional approach to public engagement is to focus on engag-
ing with the public to promote their research and raise understand-
ing, or if it is to open up a two-way dialogue in order to get their
opinion on scientific research and protocol, especially in relation
to potential political and ethical ‘hot potatoes’, e.g. geoengineering
(Parkhill & Pidgeon, 2011) and nanotechnology (Jones, 2007).

The American National Centre for Media Engagement (http:/
mediaengagedev.org/engagement/why-engage/difference-between-
outreach-and-engagement) defines outreach as “a mechanism for
delivering value-added content”, whereas engagement means, “col-
laboratively addressing community concerns.” This would seem to
be consistent with the UK-centric arguments that have been laid
out above, i.e. that outreach is a means of educating the general
public (in particular school children), whereas public engagement
involves a two-way dialogue in which the general public can offer
advice and opinions as to the current state of scientific research.
This approach to defining public engagement as something differ-
ent from outreach is corroborated by Holliman ez al. (2009, pp. 56)
who state that:

“There is a heterogeneous community of practice operating in
the space between what can be characterized as deficit-informed
‘science outreach’—aimed primarily at increasing scientific
literacy—and dialogue-informed ‘public engagement’ seeking
to foster productive exchanges between scientists and other
stakeholders (including members of the public).”
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However, there still appears to be some uncertainty as to the dif-
ference between these approaches, and also to potential overlaps
with regards to audiences; it is also unclear as to whether these defi-
nitions are consistent at an institutional level. As Rowe & Frewer
(2005, pp. 251) remark:

“Imprecise definition of key terms in the ‘public participation’
domain have hindered the conduct of good research and mili-
tated against the development and implementation of effective
participation practices.”

Concerns about “access” to high education began to emerge along-
side the expansion of the university sector in the latter part of 19th
Century, but a research agenda on differential access only began to
emerge following the recommendations of the Robbins Commit-
tee in 1963 to expand university attendance (Kettley, 2007). These
concerns resurfaced in 1990s when the divide between universities
and polytechnics ended, ultimately leading to a commitment by the
1997 Labour Government to again expand by the sector by tackling
barriers to higher education. Consequently, Labour established the
Office of Fair Access (OFFA).

Widening Participation involves interventions targeted at social
groups under-represented in Higher Education (HE), in order
to encourage them to attend university. According to the OFFA
(http://www.offa.org.uk/) this includes:

¢ Students from disadvantaged backgrounds

e Students with disabilities

e Students from some ethnic minority backgrounds
e Care leavers

¢ Part-time and mature students

With graduates benefitting from higher levels skills, knowledge, and
access to the networks that are necessary to find higher paid work,
the affordances of higher education are clear. Assuming disadvan-
taged social groups are afforded the same opportunities of access to
employment through their university education, widening participa-
tion can help reduce social exclusion. It is not surprising, therefore,
that the New Labour government largely reshaped the UK HE land-
scape in alignment with this ambition, with activity co-ordinated
through Aimhigher, Lifelong Learning Networks, and the National
Academy of Gifted and Talented Youth (see e.g. Frost, 2005).

However, the institutional landscape has since changed, with a
greater onus now on the universities to independently deliver these
objectives. In addition, university widening participation activity
has come under greater scrutiny by the Higher Education Fund-
ing Council England (HEFCE), whereby universities opting to
charge over £6k annual tuition fees, must also agree to Fair Access
Agreements (McCaig & Adnett, 2009).

In practice, widening participation aligns with the Pipeline or
Learner Pathway model (see e.g. Clewell & Villegas, 1999); involv-
ing interventions designed to raise awareness and expectations of
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HE at various points within a learner’s education. With the empha-
sis on social mobility, widening participation focuses largely on tar-
geting younger students from disadvantaged backgrounds utilising
quantitative measures of poverty and deprivation, for example, the
Index of Multiple Deprivation (Deas er al., 2003) and the eligibility
for Free School Meals datasets.

In addition, widening participation can also be thought of as a
consideration of the student lifecycle, beyond pre-entry and transi-
tion, to include university curriculum design, student support and
employability. This follows concern that students from disadvan-
taged backgrounds perceive universities as ivory towers, i.e. places
that are beyond their reach and are not for the likes of people like
themselves (see e.g. Mangan et al., 2010). It is important, therefore,
to consider the impact of traditional university practices or institu-
tional culture, not only on access, but also on the retention and pro-
gression of students from non-traditional backgrounds through HE.

Various conceptualisations of knowledge exchange have been in
UK higher education discourse since the late 90s, when the Higher
Education Reach Out to Business and Community (HEROBC) ini-
tially emerged. HEROBC was initially part of the so-called ‘third
stream’ of funding, designed to sit alongside institutions’ teaching
and research activities, and to provide funds for universities and
colleges to pursue interactions with business and the wider com-
munity. At the time these interactions were exclusively centred on
knowledge and/or technology transfer (rather than exchange), with
the purpose of HEROBC being to develop the capacity and capa-
bility for knowledge transfer between Higher Education Institu-
tions (HEIs) and other sectors. Typical activities that were funded
through HEROBC included skills matching between university and
business, and the provision of gateways to enable business to access
university expertise and employability initiatives.

In 2001, HEROBC evolved into the Higher Education Innova-
tion Fund (HEIF), which focussed on funding activities designed
to increase the capability of universities “to respond to the needs
of business, especially in instances that would lead to identifiable
economic benefits” (HEFCE, 2005, pp. 5) HEIF has since featured
in four separate funding rounds, with explicit reference to knowl-
edge exchange (rather than knowledge transfer) first emerging as a
prominent part in December 2003 around the call for HEIF-2.

HEFCE, through the annual Higher Education Business and Com-
munity Interaction Survey (HEBCIS), now leads the categorisation
of knowledge exchange activities. HEBCIS requires universities to
report expenditure across various knowledge exchange categories
including contract research, consultancy, CPD, business start-up,
employability programmes etc. As university HEIF allocations are
tied to levels of expenditure reported through HEBCIS, this exer-
cise has been a big influence on what UK universities prioritise,
resource and define in terms of knowledge exchange.

Despite the focus on expenditure, the important social, cultural and
community role that universities play in wider society has not been
entirely ignored. Influential voices have emerged around these con-
cepts, most notably Professor David Watson (ex- Vice-Chancellor
at Brighton University) who has been a champion of this societal
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agenda and the role that universities have to play within it, focusing
on “civic and community” partnerships (Watson, 2007).

Watson’s conceptualisation of knowledge exchange is rooted in
a more engaged ‘two-way’ relationship between universities and
external partners that sets out a much broader notion of knowledge
transfer and knowledge exchange. John Goddard, the emeritus
Professor of Regional Development Studies at Newcastle Univer-
sity UK, has also commented on the positions of universities as
powerful engines of local and regional economic growth (see e.g.
Goddard, 2009).

The most recent HEFCE definition states knowledge exchange
“refers to HEIs’ engagement with businesses, public and third sec-
tor services, the community and wider public” (http://www.hefce.
ac.uk/glossary/#letterK). This adoption of a more explicit referenc-
ing of engagement within the knowledge exchange landscape has
largely come about through a subtle yet important shift within fund-
ing council priorities prefaced, for example, within the Beacons for
Public Engagement initiative (2008-2012) and leading towards the
uptake of the impact agenda within the UK’s Research Excellence
Framework (REF).

Survey

In order to assess the current opinion relating to the definitions of
outreach, public engagement, widening participation, and knowl-
edge exchange in UK HEISs, a survey was conducted that asked
participants to relate their understanding of science communication
nomenclature.

The survey was conducted using Bristol Online Surveys (https:/
www.survey.bris.ac.uk/), and comprised 8 questions delivered with
a mixed-method approach (i.e. qualitative and quantitative ques-
tions). The focus was to evaluate the participant’s views on what
constituted outreach, public engagement, widening participation,
and knowledge exchange. It also aimed to assess whether or not the
participants felt as though their own opinions aligned with those of
colleagues and their institution. A copy of the questionnaire can be
found in the supplementary materials section of the article.

Estimating the number of active science communicators in the UK
is beyond the scope of this study. However, given that this study
aimed to provide an initial scoping exercise into the thoughts and
consistency of active science communicators across the UK, and
taking into account the limited time frame and zero budget, an ideal
sampling size of between 50 and 100 participants was chosen for
the survey. Given the limitations in budget (which also precluded
an interviewing/focus group approach), a convenience sampling
strategy was adopted, in which the survey was advertised using the
‘psci-comm’ mailing list hosted by JISCMail, as well through the
Twitter accounts of the authors, all of whom are active participants
in UK science communication networks across the Twittersphere.
The target audience were people that identified themselves as being
active UK science communicators, which is why this sampling
strategy was adopted. This study was carried out according to the
British Educational Research Association’s (BERA) ethical guide-
lines for educational research, with all of the data in this study fully
anonymised.
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Results & discussion

Dataset 1. Answers to science communication questionnaire
http://dx.doi.org/10.5256/f1000research.6858.d97179

These are the responses to the questionnaire that was used in this
study to assess practitioner’s definitions of nomenclature in relation
to science communication.

In total, 47 people participated in the survey during the allocated
time frame of one month, and all bar one of them stated that they
currently participated in outreach, public engagement, or widening
participation events at their institute or company. Of the actively
involved participants, 44 were located solely in UK, one in the
Netherlands, and one was based in both the Netherlands and the
UK. For the purposes of the analysis, only the 45 participants that
were based in the UK, and who stated that they currently partici-
pated in science communication activities at their institute or com-
pany were selected. As well as being less than the intended sample
size, it is acknowledged that the sample size of this survey is far
too small to be able to make any generalisations about the nomen-
clature of science communication in a UK context. However, the
responses will be able to help in the development of a potential
framework, which can then be further discussed amongst the wider
science communication community. It is also envisaged that this
will help to foster the debate in terms of the importance of a stand-
ardised nomenclature for use across the UK science communication
community and beyond. Given that the psi-comm mailing list con-
tains several hundred active UK science communicators, and that
between them the authors have several hundred Twitter followers
that identify themselves as UK-based science communicators, it is
disappointing that more people were not able to participate in the
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survey, but we believe that the number of responses is still sufficient
for the purposes of this study.

Figure 1 shows the results of the survey in relation to h the partici-
pant’s personal definitions differed from those of their colleagues
and their institutes.

Thirty-one of the forty-five participants (~69%) agreed that their
definitions of outreach, public engagement, and widening partici-
pation aligned with those of their colleagues, whilst 30 (~67%)
felt that their personal definitions matched those of their institute.
Whilst the sample size is too small to draw any general conclusions
about the consistency in science communication nomenclature
across the UK, it is interesting to note that on the whole the majority
of participants think that their definitions of outreach, widening par-
ticipation, and public engagement match those of their colleagues
and their institutes.

What is not clear from Figure 1 is if there actually is any agreement
between the participants’ personal definitions of outreach, widen-
ing participation, and public engagement. As such, in addition to
the questions regarding how the participants felt their definitions
matched those of their colleagues and institutes, the survey also
contained the following questions, which aimed to further explore
how these different aspects of science communication are defined
in the UK:

*  How would you define outreach?
e How would you define public engagement?

¢ How would you define widening participation?

¢ How is knowledge exchange related to outreach, public
engagement and widening participation?

Definitions of Outreach, PE and WP

50

45 1

40 -

35 1

30 1

25 1

=No

20 -

sYes

15 1

10 4

5_

0-

Do your definitions match those of your colleagues?

Do your definitions match those of your institute?

Figure 1. Stacked columns showing how participant’s personal definitions differed from those of their colleagues and institutes/

companies.
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From the responses to these open-ended questions, the qualitative
analysis tool NVivo was used to perform a qualitative thematic
analysis. The different themes that were selected for each of the
questions, along with the corresponding coding frequencies, are
shown in Figure 2—Figure 5. To begin with, an open coding approach
was taken, in which a number of major categories for each of the
questions were deduced from the participant’s responses. These
categories were then further investigated, including any potential
overlaps. Following on from this initial open coding approach, the
responses were re-examined in order to confirm that the major cat-
egories (and the concepts that these represented) were an accurate
portrayal of the text. This stage was also used to explore how the
categories and their concepts were potentially related. This meth-
odology was carried out for each of the questions, and was carried
out until descriptive saturation was reached, i.e. until there were no
further codes, categories or themes found to be emerging from the
analysis of the data.

From the thematic analysis and coding of the responses to the defini-
tion of outreach, there are eight major categories, which are displayed

Figure 2. Major categories for ‘definitions of outreach’ and
frequencies; listed in alphabetical order and colour coded
according to frequency.

1: General Public

2: Promoting
Research

3: Two-way

4: Unsure

Figure 3. Major categories for ‘definitions of public engagement’
and frequencies; listed in alphabetical order and colour coded
according to frequency.
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in Figure 2, the context for which are given below (there is some
overlap between categories):

1. Encourage University attendance — These were responses that
defined one reason for outreach as being that of an adver-
tisement for encouraging participants to attend university,
although not necessarily the university that was conducting
the outreach activities.

2. Bringing In — These were responses that explicitly talked
about bringing participants into the institute or research envi-
ronment in order to conduct outreach activities.

3. Communicating Research — Responses that talked about the
use of outreach as a way of advertising and communicating
the research of the institute.

4. Going Out — These were responses that associated outreach
activities as being those that took place outside of their
institute.

5. Non-academic audience — Those responses that mentioned
how outreach was for a general non-academic audience.

6. One-directional — These were responses that noted how out-
reach activities tend to be one-directional in their approach
and delivery.

Figure 4. Major categories for ‘definitions of widening
participation’ and frequencies; listed in alphabetical order and
colour coded according to frequency.

12

11

Figure 5. Major categories for ‘how knowledge exchange
is related to outreach, public engagement and widening
participation?’ and frequencies; listed in alphabetical order and
colour coded according to frequency.
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7. Schools — Responses that described how outreach activities
were for school children and young people.

8. Unsure — Respondents who were unsure what was meant by
the term outreach.

Regarding the responses to the definition of outreach (Figure 2),
what is immediately noticeable is that nearly half of the respondents
made a direct association between science outreach and school
education, and that schools and school children were their target
audience. A smaller percentage (31%) of respondents, felt that such
outreach was for non-academic audiences.

Thirteen respondents (~29%) felt that outreach takes place outside
the university campus or research institute (in any location), whereas
only six (~13%) noted the converse, i.e. that outreach activities are,
and should be, carried out within the institute. One participant made
the observation that:

“‘Outreach’ has negative connotations - it implies that the insti-
tution is doing all the work by ‘reaching out’ to an external
group... I would define outreach as being the education-based
programme of a large institution (such as a museum) where
people are ‘brought in” as opposed to coming as visitors of their
own accord.”

Could it be therefore that the term outreach actually has negative
implications for institutes should as museums, which require an
influx of people to interact with their mainly on-site activities? Fur-
ther probing would be needed to determine this hypothesis, wherein
the participants’ responses would also need to be compared to their
institutional roles.

Interestingly, some respondents explicitly discussed the connec-
tion between outreach and public engagement. One respondent
stated that they believed outreach was “more educational than pub-
lic engagement”, whilst two respondents believed outreach to be
a subsection of public engagement, but did not elaborate on how
the terms were differentiated in practice. Two of the participants
made explicit reference to outreach being more of a one-way form
of communication, with one of the participants noting that outreach
is: “more one-way focused, having a scientist talk to a non-expert,
not necessarily in a two-way conversation.”

In terms of the actual purpose of outreach, only sixteen (~36%)
of the participants mentioned this explicitly, with nine (20%) of
them stating that the purpose of outreach was to aspire audiences
to pursue study in further education (although not necessarily at the
institute conducting the research), and the same number of partici-
pants (two of the participants mentioned both of these categories
as a rationale for conducting outreach) stated that the purpose of
outreach was to communicate the research that was carried out by
the institute.

Only two (~4%) of the respondents were unsure what was meant by
outreach, with one of these participants stating that: “our organisa-
tion doesn't have an agreed definition of these terms.” Overall then,
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the sampling size is far too small to generalise in terms of abso-
lute definitions, but from those that were surveyed, there appears
to be quite a lot of disagreement in terms of the locale of where the
outreach should take place, and what its ultimate purpose is, with
more agreement on the target audience, i.e. non-academics with
particular focus on school children and young people. This is in
keeping with the literature review, which also discussed how many
organisations in the UK who fund science communication use
science outreach as the terminology when explicitly discussing
science communication with school children.

From the coding of the responses to the definition of public
engagement, there are four distinct categories, which are displayed
in Figure 3, the context for which are given below (there is some
overlap between categories):

1. General Public — Respondents who thought that public
engagement was any activity that was aimed at the general
public.

2. Promoting Research - Responses that talked about the use of
public engagement as a way of promoting the research of the
institute.

3. Two-Way - These were responses that noted how public
engagement activities tend to be two-directional in their
approach and delivery.

4. Unsure — Respondents who were unsure what was meant by
the term public engagement.

From these responses, there were clearly two main themes: whom
the public engagement was for, and what the purpose of the public
engagement was. Some of the respondents talked about both (17),
whereas a similar number talked about only the audience (21) and
a smaller number (6) talked only about the purpose. In terms of the
audience, the vast majority of the respondents that commented on
the audience (37 out of 38) explicitly mentioned that public engage-
ment should be for the general public. The remaining respondents
noted that public engagement is for: “audiences not associated with
schools and colleges,” which would seem to be in direct contrast
to the audiences more readily associated with outreach. However,
further questioning would be needed in order to ascertain if the
other respondents also classified the general public as that which
excludes school children. The whole notion of what constitutes the
general public requires further investigation, as there was no clear
set of categories as defined by the responses, with almost all of the
respondents referring to simply “the public” or “the general public,”
without going into details as to what was meant by that.

The respondents seem to mainly agree (19 out of 23) that the pur-
pose of public engagement is to engage in a two-way dialogue with
the public. Some of the sample responses that matched this defini-
tion included: “Public engagement can be a two-way process, with
academics learning and incorporating feedback from the public”,
“Public Engagement is ideally a two-way process, by which infor-
mation is shared between two different groups”, and “Activities in
which members of public audiences communicate with specialists
in a way that has the potential to influence the specialists' activities.”
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The other responses regarding the purpose of public engagement
(4 out of 23) were related to the promotion of the research and/or
the institute itself.

Only one of the respondents was unsure what was meant by public
engagement, with that participant stating that:

“I have no idea what the difference (between public engagement
and outreach) is supposed to be.”

From the responses of those that were surveyed, the most popu-
lar responses were that public engagement is for an audience of
the general public, and that its purpose is to engage in a two-way
discussion. Again, this is similar to the UK-centric view that was
discussed in the literature review, that public engagement involves
a two-way dialogue with the general public.

From the coding of the responses to the definition of widening par-
ticipation, there are nine distinct categories, which are displayed
in Figure 4, the context for which are given below (there is some
overlap between categories):

—

. Atypical groups — Responses that mentioned the involvement
of atypical groups.

2. Disadvantaged groups — Responses that mentioned the
involvement of disadvantaged groups.

3. Encourage higher education — Respondents who thought that
widening participation was any activity designed to encour-
age the participants to continue their studies into higher
education.

4. Hard-to-reach groups - Responses that talked about the use
of widening participation to interact with traditionally hard-
to-reach groups.

5. Not recruitment - Respondents who felt that the purpose of
widening participation was explicitly not as recruitment drive
for their institute.

6. Recruitment — Respondents who felt that the purpose of
widening participation was as recruitment drive for their
institute.

7. Schools — Responses that talked about engaging with school
children and young people.

8. Universal target group - Responses that talked a general
universal target group.

9. Unsure — Respondents who were unsure what was meant by
the term widening participation.

In terms of the purpose of widening participation, there was only
one clear category, with 14 of the respondents (~31%) believing
that it involved activities that encouraged students to continue their
schooling into higher education. Within these responses, three of
the participants explicitly stated that this involved a recruitment
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drive for the university, whereas two of the participants stated that
they believed that it was not a recruitment drive. For future studies it
would be interesting to investigate this dichotomy further.

The survey reveals less clarity, however, in terms of identifying spe-
cific target groups (some respondents referred to one or more target
groups):

» Twelve respondents simply referred to a universal target group
e.g. society, the public or simply engaging more people.

* Nine referred to groups that were under-represented or hard-
to-reach, but most were unable to provide specific examples.
Only one respondent, for example, referred specifically
to minority ethnic status, only one to gender, and another
referred specifically to disability.

¢ Nine understood widening participation in terms of relating
specifically to schools or younger people

e Fight referred to atypical social groups, i.e. groups who
would not normally or traditionally attend university

¢ Six referred to groups experiencing some form of disadvan-
tage

¢ Three understood widening participation targets in terms of
targeting geographical areas

A large number of responses refer to atypical social groups, peo-
ple who express certain characteristics that appear to be defined
against some notion of what constitutes a normal student, for exam-
ple “those with different cultural attitudes and ideals.” This finding
chimes with the concern that university staff continue to under-
stand diversity in a way that reproduces the notion of universities
as places for some normalized subject, defined against an atypi-
cal Other. Only one respondent, for instance, referred to widening
participation in terms of curriculum support/design for widening
participation of students already in HE.

Two respondents claimed to have not heard of the term widening
participation before, whereas two expressed a rather cynical percep-
tion that widening participation had become “hijacked by university
recruitment agendas”, and another respondent referred to widening
participation as “the annoying habit of targeting minority groups.”

The number of respondents was too small to generalise in terms of
absolute definitions, but from those that were surveyed, it appears
that the purpose of widening participation is to aspire students to
continue their education into higher education, which is in keep-
ing with the definitions discussed in the literature review. Exactly
which audiences should and are being targeted is less obvious from
the responses, and any future study should look to further inves-
tigate why this is the case, and to what extent it is determined by
institutional protocol and/or personal preference.

From the coding of the responses to the definition of knowledge
exchange, there are four distinct categories, which are displayed
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in Figure 5, the context for which are given below (there is some
overlap between categories):

1. Industry — Respondents that mentioned the involvement of
industry.

2. Share best practices — Respondents who thought that knowl-
edge exchange involved the sharing of best practices.

3. Support - Responses that talked about how knowledge
exchange involved the support of outreach, public engage-
ment, and/or widening participation activities.

4. Unsure - Respondents who were unsure how knowledge
exchange is related to outreach, public engagement and
widening participation.

What is immediately clear from Figure 5 is that there is no con-
sistent definition or understanding of knowledge exchange amongst
respondents. There are instead four major categories to the
responses, which represent a reasonably broad range of concepts,
definitions and views (or not) of knowledge exchange in evidence.

One of the most popular responses (~27%) was that knowledge
exchange exists to support outreach, public engagement, and/or
widening participation activities. The responses coded in this cat-
egory ranged from simple expressions such as “it aids it”, to more
verbose explanations, including:

“Knowledge exchange is an important part of all of the above,
however they all require a lot more than just passing on knowl-
edge, you have to also pass on your enthusiasm and do this in
an enjoyable and engaging manner, to achieve good Outreach,
PE or WP

This idea of exchanging information and expertise is related to
the most popular response to this question (~33%), which was
that knowledge exchange is a way of sharing best practices, be it
between the expert and the audience in a two-way dialogue (in a
similar manner to public engagement), or because it:

“Allows external stakeholders to influence our activities but also
allows us to share expertise with or influence them.”

Nine of the respondents (20%) identified knowledge exchange as
related to interactions between universities and industry, leading
to increased economic activities. Given the nature of knowledge
exchange that was laid out in the literature review, it was perhaps
surprising to see that only one of the respondents explicitly men-
tioned HEIF, noting that:

“For the first time under the last HEIF round universities were
asked to provide Knowledge Exchange Strategies to indicate
how they would allocate their HEIF resource.”

Eleven of the respondents (~24%) were unsure of how knowledge
exchange was related to outreach, public engagement and widening
participation. Either because they had “never come across the term
'knowledge exchange", or because they were unsure how the terms
were all related. Again, whilst the sampling size of this survey was
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too small to make any definite statements, of all the questions that
were posed by this survey, it was the issue of knowledge exchange,
which was responsible for the largest amount of misunderstanding.

Conclusion

Perhaps the most noticeable result from this study is that the open-
ended responses to the survey resulted in a wide range of definitions
of outreach, public engagement, widening participation and knowl-
edge exchange amongst the participants, despite the quantitative
data indicating that the majority of the respondents felt that their
definitions of outreach, knowledge exchange, and public engage-
ment agreed with those of their colleagues. This would seem to indi-
cate that further communication is required both within and between
institutes to ensure a level of consistency amongst science commu-
nicators, although this specific question will require further study.

The lack of demographic data means that it is not possible to com-
ment in terms of the different roles within the UK science commu-
nication community. However, based on the current literature, and
the results of this study, the following broad definitions are offered
for each of the four considered topics:

Qutreach: a one-way discourse, in which scientists communicate
their research to the general public, with particular focus on school
children and young people.

Public Engagement: a two-way dialogue, in which scientists con-
verse with members of the general public in a mutually beneficial
manner.

Widening Participation: any activity that engages with social
groups under-represented in HE, in order to encourage them to
attend university.

Knowledge Exchange: any activity that involves engagement with
businesses, public and third sector services, the community and the
wider public, which involves the sharing of best practice, and which
can be monitored for funding purposes.

It is acknowledged that there is still some overlap between these
definitions, for example a school assembly given by a university
researcher at a local school might well be classed as being an out-
reach, widening participation, and knowledge exchange activity.
In such instances it is important to consider the context of these
classifications. In this example, the researcher’s faculty might clas-
sify the activity as outreach, the university’s widening participation
team (or equivalent) may catalogue it as a widening participation
activity, and the knowledge exchange offices (or equivalent) could
acknowledge it in their records for HEFCE.

It is important for science communicators to consider the context in
which their activity takes place, because depending on its classifica-
tion, the activity may be eligible for different amounts of funding from
different areas of resource. This consideration of context is especially
important when applying for external funding, where science com-
municators will be expected to outline the specific area(s) in which
their activity can be categorised. These activities are also extremely
important in terms of determining the pathways to impact of future

Page 10 of 23



REFs, and whilst widening participation tends to align with teach-
ing outcomes, rather than research, it should be acknowledged that
important to note that widening participation will likely become part
of the Teaching Excellence Framework — an outcome based model
that the UK government proposes to evaluate quality of teaching.

The results of the survey also indicate that the respondents were
less comfortable defining terminology around knowledge exchange
than they were about outreach, public engagement and widening
participation. The job titles and functions of respondents may be an
important factor here, and further work is needed to confirm this. A
future study is planned which also aims to assess how the different
perceptions of science communication nomenclature would break
down according to stakeholders. For example, the ways in which
an academic, museum and learned society view these definitions
might be very different. An international study, with a much larger
target audience, is also required so as to assess differences in per-
ceptions of the science communication lexicon between countries,
both those traditionally associated with the field and those that are
not. This study should also present participants with an open-ended
question to define any further terms within the science communica-
tion vernacular which they believe to be important, and why.

This study, via a consideration of the literature, and a survey of sci-
ence communicators, has presented concise and workable defini-
tions for outreach, public engagement, widening participation and
knowledge exchange. However, as with all names it is important
that the people using them feel comfortable with them, and also
that there is at least some form of consistency within the field (and
beyond) as to their usage. This consistency will only come about
by communication both within and between institutions, and this
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study aims to act as a starting point for such conversations, with
planned future work aiming to further explore the perceptions of
science communication and its nomenclature amongst a much wider
target audience.

Data availability
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Alternatively a comparison of definitions found in the literature and definitions provided by respondents
would provide more interesting results and allow some important insights into how concepts are diffusing.

A few final remarks on the literature review: The article does not specify when public engagement and
widening participation were introduced as concepts and/or policies in the UK and | think this could be
added. The impact agenda within the UK's REF is mentioned towards the end of the review and from
there it seems that outreach, public engagement and knowledge exchange are part of this agenda, while
widening participation is not. Perhaps this could be commented on here and in the conclusion.
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Thank you for your helpful comments, which we have taken on board, and which have been used
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Regarding the sampling framework and the sample size, we agree that this was not discussed in
enough depth, but as discussed in the response to the previous comments this has now been
rectified and discussed in the main body of the paper. Any claims that the paper makes in terms of
generalisations have also been re-addressed, as we agree that given the sample size this is not
appropriate.

We also agree that not collecting further demographic data in terms of job titles and roles was an
oversight, and as discussed in the responses to the previous comments, and also in the paper
itself, this is something that we intend to do in future studies, using the findings of this study as a
starting point for further investigation.

We accept that the use of word clouds to illustrate the key points in the data was at best
inconclusive and at worst potentially misleading. However, this has now been addressed, with a
more in-depth analysis using NVivo now provided, which allows for a more considered examination
in terms of the relative frequency and importance of the responses.

Regarding the introduction of these terminologies in terms of policies, concerns about “access” to
high education began to emerge alongside the expansion of the university sector in the latter part
of 19th Century, but a research agenda on differential access only began to emerge following the
recommendations of the Robbins Committee in 1963 to expand university attendance. These
concerns resurfaced in 1990s when the divide between universities and polytechnics ended,
ultimately leading to a commitment by the 1997 Labour Government to again expand by the sector
by tackling barriers to higher education. Consequently, Labour established OFFA. This has now
been commented on in the literature survey.

In terms of the relationship between widening participation and REF, widening participation tends
to align with teaching outcomes, rather than research. However, it is accepted that there is a
blurring of the boundaries, e.g. a research-focused public engagement event may well inspire
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someone to attend university who wouldn't have otherwise. In addition to this, it is important to note
that widening participation will likely become part of the Teaching Excellence Framework — an
outcome based model that the UK government proposes to evaluate quality of teaching. This has
also been commented on in the conclusions, as suggested.
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? Sarah R. Davies
Department of Media, Cognition, and Communication, University of Copenhagen, Copenhagen, Denmark

This is an interesting topic, and one that is ripe for study. As the authors point out, there is a growing
amount of activity in and funding for various kinds of science communication (they point to the
phenomenon of 'Science 2.0', but they may also like to think about this relates to scholarship on Mode 2
knowledge production - e.g. see Etzkowitz & Leydesdorff (2000)). There is definitely lots going on, a mass
of different terms for related activities, and a degree of slippage between different terminologies.

As the authors themselves point out, though, there are some problems with their methodology, and | also
feel that the analysis and discussion would benefit from a fuller engagement with the literature. I'll take the
latter point first.

To start with, | think the authors need to more clearly make a case for their focus on the terms that their
analysis is based on (that's rather clumsily put - but | hope my point will become clear). Their starting
point, unreferenced, is that "Science communication is often analogously and interchangeably referred to
as science outreach, public engagement, widening participation, and/or knowledge exchange". Yes - but
many other terms are also used, including dialogue, PUS, scientific literacy, tech transfer, third stream
activity, and co-enquiry. Why were these terms selected (and indeed why not 'science communication'
itself)? This sense of arbitrariness is heightened by a literature analysis that bounces around in a
somewhat haphazard way. The authors ignore, for instance, work that has attempted to define some of
these terms (Burns et al. (2003), whom they cite at the very start of the paper, offer an extended
discussion of terms they see as similarly related to science communication, including scientific literacy
and PUS; the work of the NCCPE - http://www.publicengagement.ac.uk - is also a valuable resource for
seeing how different forms of science communication have been framed). By interpreting the
‘participation’ that the science communication literature often refers to (e.g. in the Rowe & Frewer article
they cite) as being about 'widening participation’ initiatives they also make a bridge to an area of university
outreach and external relations that is infrequently discussed in the main body of science communication
research (wrongly so, | think - but that's another discussion); rather, the term 'participation’ tends to be
used in the tradition of deliberative theory and public participation in science research and policy (a
randomly chosen example would be Bogner (2012)). All this is to say that things like 'public engagement’
and 'widening participation' actually have rather different histories, and different communities around them
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- so it doesn't surprise me, for instance, that some respondents hadn't heard of widening participation
initiatives. These are likely to be organised quite different within university systems. | was also surprised
that the authors didn't spend more time considering other empirical work on practitioner definitions of
these terms or of science communication generally. Some of my work has treated this (not that it's
necessarily essential reading - but see, e.g., Davies (2013), but Jason Chilvers, John C Besley, and Kevin
Burchell, among others, have also published analyses of how scientists and other practitioners of public
communication tend to define and understand it (e.g. Chilvers (2008); also Besley (2010) ).

So - in short, | think both the framing of the study, and the analysis and discussion, would benefit from a
more thorough engagement with the qualitative literature that has built up around the meaning and
practice of science communication. | also have some comments about the methodology and analysis -
largely to do with the need for more explanation as to what the former was, and why it was chosen. For
instance, the authors note that the survey was "advertised via email, social media accounts, and the
‘psci-comm’ mailing list"; earlier, they say that the study aimed to understand opinion on definitions of the
four terms "in UK HEIs". What, exactly, is the target participant group? Everyone working in UK HEIs? A
certain subset of this population, those who are interested in science communication? The HEIls
themselves, as institutions (i.e. as organisations with particular brands)? How was the sampling strategy
(the distribution of the survey) designed to reach the desired population? In terms of the survey
advertisement via "email and social media accounts": email to whom, and why, and which social media
accounts (and why - but you get the picture...)? The PSCI-COMM list is distributed to a large group of
those interested or working in or researching science communication, in the UK but also internationally. Is
the target population therefore ‘science communicators'? (In practice almost all respondents had
participated in science communication in some way, so perhaps so. But this needs to be clear.)
[Apologies - I've just re-read your comment in the conclusion that respondents only being active science
communicators is a weakness of the study. But in that case, if you're interested in everyone working in UK
HEls from chancellors to cleaners, you need to justify why you used a survey methodology, and why you
thought your sampling strategy would reach everyone.]

I would also like to know more about how the analysis, and particularly the qualitative analysis, was
carried out. Using word clouds is a rather basic means of analysis, as it tells us only how often a word is
cited, not the context in which it is used or the meaning that is attached to it; discussion of the qualitative
responses is therefore important. Were these coded in some way? How were themes robustly identified?
The data evidently did not reach saturation (to use a term from grounded theory), as the authors
emphasise the diversity in the definitions given. Do you think you needed a larger sample size, or is there
so much interpretative flexibility in these terms that saturation would never be reached?

The authors do note, in the conclusion, that the sample size is a weakness of the study, and | would agree
with this. As far as | can tell you were also not able to identify the role or situation of your respondents,
only whether they had participated in science communication activities in the past. This, to me, also
weakens the results significantly - or at least represents a lost opportunity. There are big differences
between different kinds of communities within universities and as participants in communication (e.g.
scientists, outreach officers, admin staff, PR teams, tech transfer offices...). It seems unlikely that these
communities would have homogeneous definitions of the terms in question - or even have heard of them
all (as your findings suggest).

| want to close - and | do apologise for the lengthy review - with a broader point. The issues that you touch
upon raise some fascinating questions. | would love to know more, for instance, about the relations
between individuals and teams in universities working on 'widening participation' and on public
engagement-type projects, and | would be very curious to know if academic staff give different kinds of
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definitions of these terms to those who organise science communication on a professional basis. In this
regard | would encourage you to look beyond finding the 'right', or even commonly used, definitions of
particular terms. Alan Irwin has talked about 'third order' studies of science communication, which explore
how different terms are mobilised by different groups, and the kinds of effects that this has (see Irwin
(2008) In: Bucchi M and Trench B (eds), Handbook of Public Communication of Science and Technology,
London and New York: Routledge). Your study suggests interesting ways to explore how very different
meanings can be applied to the same terms - it would be great to hear more, in the future, about how
these different meanings are made to matter in particular contexts (such as, to go back to the very
beginning, moves towards Mode 2 and entrepreneurial universities). | wish you all the best with this future
research.

Competing Interests: No competing interests were disclosed.

I confirm that | have read this submission and believe that | have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however | have significant
reservations, as outlined above.

Samuel lllingworth, Manchester Metropolitan University, Manchester, UK

Thank you for your comments, which we found extremely useful, and which have helped us to
reshape the paper into a more effective and considered study.

The comment regarding the choice of outreach, public engagement, widening participation and
knowledge exchange, and why these were chosen for selection is a pertinent one. However, we
believe that in the context of UK institutions, these are the phrases that are most readily used in
relation to science communication. PUS and scientific literacy are terms that are, in our experience,
used more in an American and European context, whereas tech transfer and third stream activity
would arguably be covered by knowledge exchange. However, we agree that the wording in the
text was a bit strong, and has now been changed. We have also made a note in the conclusions
regarding that future studies should also present participants with an open-ended question to
define any further terms within the science communication lexicon which they believe to be
important, and why.

Regarding the bounciness of the literature analysis, we think that the literature that we have
engaged with illustrates that there is no concise definition of the terms that we have chosen, and as
such serves its purpose as a useful introduction and rationale for this study. It is understood that
the selected terms have different historical and academic contexts, but we believe that the
literature that we have engaged with illustrates this point.

As noted in the response to the previous reviewer's comments, we have now addressed the issue
of the sampling size and the sampling strategy, and accept that not doing so in the previous
version of this paper was an oversight. It should have also been made more apparent that only the
responses from UK-based participants were included in the analysis, and this has now been
corrected for in the text. In addition to this, only the participants who reported as being active in
science communication were included in the analysis; again this has now been made clearer in the
text.

We agree that Wordle was not the most academically rigorous way of presenting our data, and that
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word frequencies could be potentially misleading. As such the word clouds have been replaced
with tables that outline the major themes for the thematic analysis, and the frequencies associated
with them. A far more detailed description of how this thematic analysis was carried out using
NVivo is also given. Through an open coding approach, descriptive saturation was reached, and
this is also now discussed in detail in the text.

Again, we acknowledge that the lack of sufficient demographic data reduces the potential depth of
the analysis, representing a lost opportunity that we hope to address in future studies. This will
include, as noted in the conclusions, investigating how different stakeholders define different
aspects of science communication, and how and why this changes depending on job title, and both
across and between institutes.

Thank you for your suggestions regarding future studies, especially your comments regarding how
definitions of the nomenclature may change depending on job role. This has now been further
discussed in the conclusions where we talk about future work, where with a broader study and
more demographic data such questions will be targeted. We agree that there may well be no ‘right’
definition of particular terms, but having broad and workable descriptions might well help better
communication between the different practitioners of science communication.

Competing Interests: No competing interests were disclosed.
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© 2015 Brown Jarreau P. This is an open access peer review report distributed under the terms of the Creative
Commons Attribution Licence, which permits unrestricted use, distribution, and reproduction in any medium, provided the
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?

Paige Brown Jarreau
Manship School of Mass Communication, Louisiana State University, Baton Rouge, LA, USA

Summary: A re-analysis of the data and a significant re-write is advised.

The authors have provided a fine if brief literature overview of definitions of science outreach, public
engagement, widening participation and knowledge exchange. This is also a timely topic, as the need for
evidence-based science communication has grown in today's complex ecosystem of science new media
and outreach efforts on the part of scientific institutions.

However, there are major flaws in this paper as it is currently written and presented. The sample is
extremely small for an online survey - this sample would have been more appropriate for in-depth
interviews with each respondent. This is acceptable as long as the audience/population is clearly defined.
Are those who answered the survey mostly active scientists, or mostly dedicated science
communicators? This could make a big difference to participants’ definitions of science communication,
outreach, public engagement, widening participation and knowledge exchange.

Why only 47 respondents? The ‘psci-comm’ mailing list serves a much larger number of people than this
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(and the authors also don’t make any estimate of how many people they reached with their survey.) How
long was data collected for? The authors should more clearly spell out their sampling goals and
procedures.

“These results suggest that in a still emergent field, the participants of this survey are likely to be the
driving influence behind the definition of science communication at an institutional level.” How so? Please
make this statement, and how/why this conclusion was reached, more clear.

“If the participants that took part in this survey represent a fair cross-section of people working in science
outreach, public engagement, and widening participation across the UK then it is somewhat alarming that
such a significant proportion of them feel as though the fundamental basis on which their work is founded
lacks such clemency in its definitions.” The authors should be VERY careful in making any statement
regarding the implications of this survey representing a fair cross-section of people working in science
outreach, etc., as per my comments on the sampling procedure above. The authors don’t present any
data on the basic demographics of the respondents. This was a critical oversight.

In the analysis of survey responses, | am not under the impression that Wordle is an academically
rigorous method for mapping word and concept frequency. Other qualitative analysis tools such as
AtlasTi would have been preferable, even if figures were created in Wordle for demonstration purposes
only. Wordle images, while a visually appealing, make it very difficult to quickly gauge relative word
frequency.

The authors’ methodology in qualitatively analyzing, coding and interpreting the survey responses is very
unclear, if not missing altogether. How were the survey responses approached during data analysis?
Were the authors’ primarily looking for responses that corresponded with how the scientific literature
defines concepts of outreach, engagement, etc., or were novel or conflicting definitions also coded and
analyzed (e.g. open vs closed coding?)? From the description of survey response analysis, it is not clear if
the data analysis reached saturation, or what theory or framework guided the textual analysis.

It would be very useful to know the demographic information of those respondents who provided
alternative definitions of outreach and engagement, and of those respondents who were unable to define
widening participation, etc. Are these scientists? Are these professional science communicators? This
type of basic information would enrich the meaning of these results. The authors state only in their
conclusion section that the respondents were “active science communicators.” What type of science
communicators? How many were involved in academic institutions? | think this type of information is
paramount to the authors’ interpretation of their findings, and the lack of this data is a significant
weakness in this paper.

What insights did we glean from the authors’ survey of 47 science communicators regarding the
definitions and terminology surrounding science outreach, public engagement, widening participation and
knowledge exchange beyond what the authors presented in their literature review? What insights to the
field and definition of science communication were uniquely contributed by this study? In this the authors
are also unclear. It would have been useful for the authors to compare and contrast at greater length their
respondents’ definitions of these concepts to published scientific literature definitions.

Competing Interests: No competing interests were disclosed.

Page 20 of 23



FIOOOResearch F1000Research 2015, 4:409 Last updated: 15 JUL 2019

I confirm that | have read this submission and believe that | have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however | have significant
reservations, as outlined above.

Samuel lllingworth, Manchester Metropolitan University, Manchester, UK

Thank you for your comments, which were very insightful, and which we have used to address
these flaws, thereby helping to improve the academic rigour of the paper.

Estimating the number of active science communicators in the UK is beyond the scope of this
study. However, given that this study aims to provide an initial scoping exercise into the thoughts
and consistency of active science communicators across the UK, and taking into account the
limited time frame and zero budget of this study, an ideal sampling size of between 50 and 100
participants was chosen for the survey. Given the limitations in budget (which also precluded a
more in-depth interviewing / focus group approach), a convenience sampling strategy was
adopted, in which the survey was advertised using the ‘psci-comm’ mailing list hosted by JISCMail,
as well through the Twitter accounts of the authors, all of whom are active participants in science
communication networks across the Twittersphere. The target audience were people that identified
themselves as being active UK science communicators, which is why this particular mailing list was
adopted. Given that the psi-comm mailing list contains several hundred active science
communicators, and that between them the authors have several hundred Twitter followers that
identify themselves as UK-based science communicators, it is disappointing that more people
were not able to participate in the survey, but we believe that the number of responses is still
sufficient for the purposes of this study. This has now been made clearer in the text.

Regarding the two statements relating to science communication at an institutional level and the
cross-sections of science communicators that were represented, we agree that it was
inappropriate to make such generalisations, and so these have been removed from the text.

We agree that Wordle was not the most academically rigorous way of presenting our data, and that
word frequencies could be potentially misleading. As such the word clouds have been replaced
with tables that outline the major themes for the thematic analysis, and the frequencies associated
with them. A far more detailed description of how this thematic analysis was carried out using
NVivo is also given. Through an open coding approach, descriptive saturation was reached, and
this is also now discussed in detail in the text.

In terms of the lack of demographic data that was collected in regards to this survey, we realise
that this was an oversight, and we have commented on this in the text. However, we still believe
that this study is worthwhile, and that it has presented a relatively concise set of definitions that can
be used for further discussions.

Competing Interests: No competing interests were disclosed.
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Laura Fogg Rogers
Science Communication Unit, University of the West of England, Bristol, UK

This article attempts to define common definitions for inter-changeable terms used in science
communication through a literature review and survey of science communicators. It is a timely article, as
this is a much sustained debate in both academic and practitioner circles, and relates to discussion in the
literature about funding, incentivising and rewarding science communication. More patrticularly, it links
directly to efforts to define the ‘impact’ of science communication through processes such as the
Research Excellence Framework and the Public Engagement with Research agenda. The article is well
grounded in this literature and refers to many of the current debates in this field.

The article uses survey results to move forward the debate on these definitions, attempting to find
consensus amongst science communication practitioners. However there were only 47 participants
involved in the survey, which is a low sample size. The authors acknowledge this point however, and also
note that it may be useful to repeat the survey with researchers and professionals who don’t consider
themselves science communicators.

Despite these limitations, the survey results indicate that while 66% of respondents state that their
definitions match those of colleagues, the resulting qualitative data indicates wide differentiation. These
results are presented through Wordle diagrams. While these are visually interesting, further qualitative
thematic analysis, along with matrix analyses for coding frequency, could also have added to the results.
Percentages are given for word frequency, but a methodology for how this was obtained would be useful.

The resulting concluding definitions are a useful addition to the field, but still produce considerable
overlap between activities. The article notes that further work is needed, and | would concur that this is a
topic ripe for more in depth research.

Competing Interests: No competing interests were disclosed.

| confirm that | have read this submission and believe that | have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard.

Author Response 14 Sep 2015
Samuel lllingworth, Manchester Metropolitan University, Manchester, UK

Thank you for your comments, which are greatly appreciated, and which we have used to improve
both the content and presentation of our study.

As you have pointed out, we acknowledge that the number of participants in this survey is small,
and the purpose of this study was to act as an initial scoping exercise amongst science
communicators to try and determine how they would summarise the terms of outreach, public
engagement, widening participation and knowledge exchange within the umbrella term of ‘science
communication.’ The idea for this paper was to begin to further develop the conversation that
needs to take place in regards to how science communicators use the terminology in their fields,
initially on a UK-wide basis.
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Given that limited demographic data was taken in this study (which was in hindsight an oversight),
the Wordle diagrams were simply a tool to indicate the frequency with which certain words
occurred. However, it was not at all clear from the original paper how this had been done, and
further thematic analysis has now been carried out using NVivo, with the text being rectified to
reflect this. The word clouds have also been replaced with tables that outline the major themes for
the thematic analysis, and the frequencies associated with them.

Competing Interests: No competing interests were disclosed.
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