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Abstract

There is a wealth of innovation in microbiology outreach events globally, including in the setting
where the public engagement is hosted. Previous data indicates underrepresentation of
marginalised ethnic groups attending UK science-based public engagement events. This project
engaged our student cohort, encompassing a diverse range of ethnic groups, to create an integrated
art and science event within an existing series of adult education evenings. The study’s objectives
were to increase the proportion of visitors from marginalised ethnic groups and to gain a greater
understanding of the impact of the event on the visitors’ reported science capital. The participants'
demographics, links to our students and University, and detailed impact on participants' science
capital of the event were determined through analysis of exit questionnaires. There was an increase
in the proportion of marginalised ethnic group visitors compared to similar previous events. A higher
proportion of visitors from marginalised ethnic groups had links with our students and University
compared to white/white British visitors. Elements of the exit-questionnaire were mapped to the
science capital framework and participants' science capital determined. Both ethnically marginalised
participants and white/white British visitors showed an increase in science capital, specifically
dimensions of science-related social capital and science-related cultural capital, after the event. In
conclusion, our study suggests that a student-led blended art and science public engagement can
increase the ethnic diversity of those attending and can contribute towards creating more inclusive
public engagement events.

Key words: public engagement, science capital, marginalised ethnic groups, student led, impact,
science art
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Introduction

The publics’ engagement in science, trust in scientists, and trust in scientists’ work, has individual
and societal benefits (Llorente et al., 2019, Stilgoe et al., 2014). The increasing narrative to take
public engagement out into the community has led to the establishment of creative and innovative
events with reported success in reaching audiences who typically would not engage with science
activities (Dallas, 2006, Duckett et al., 2021, Ledo & Castro, 2012, Paul & Motskin, 2016).

The public engaging with science allows individuals to make informed decisions around their own
lives, and more widely this decision-making impacts society as a whole. When sections of the
community do not trust scientists there is often a negative impact for that group of society. For
example, vaccine hesitancy amongst subgroups within the population, including ethnic minority
communities during the Covid-19 pandemic (Ala et al., 2021), is a significant health threat globally
(WHO). Whilst the science-societal relationship is complex, public engagement events give science a
platform to create a dialogue between scientists and the public; however, we must ensure that
events are accessible to all.

Public engagement strategies aspires to engage with groups that fully represent society (Canfield et
al., 2020, Canovan, 2019). Race and ethnicity-based inaccessibility and misrepresentation is reported
to be an important barrier in engagement with science events (Dawson, 2018). Communities that
scientists find difficult to engage are consistently underrepresented in the visitor demographics at
such events, including marginalised ethnic groups (Duckett et al., 2021, Nielsen et al., 2019). This
highlights the importance of culturally appropriate platforms. Inclusive science communication can
help progress addressing the inequitable distribution of and engagement in science (Canfield et al.,
2020) and the development of successful models could allow practitioners to rethink approaches to
public engagement activities.

Being engaged with science — the science capital framework

How well an individual feels connected with science and their feelings towards science can be
explored through the science capital framework. Derived from the social theory of capital, science
capital is described as the “science-related resources” to which an individual has access (Archer et
al., 2015). Dimensions of science capital include science-related cultural capital, an individual's
engagement and participation in science, and science-related social capital, such as who you know
that works in science. With positive attitudes towards science being related to higher levels of
science capital, using the lens of science capital can help to explain variable rates of participation in
science across society including ethnically marginalised and socioeconomically disadvantaged
communities (DeWitt & Archer, 2017).

There is a drive to build and enhance science capital amongst the public to allow continued societal
support for science and widened engagement across the breadth of society (PAS 2019). Previously
we have reported that both community (Duckett et al., 2021) and university-hosted (Rawlinson et
al., 2021) events can increase knowledge and elements of science capital amongst participants, with
significantly higher reported knowledge gain in visitors from low progression to higher education
postcode areas (Rawlinson et al., 2021). These findings are mirrored within the literature, with
several studies showing that through engaging with informal science activities many participants
report an increase in their science capital and more positive attitudes towards science (Bryan et al.,
2022, Roberts & Hughes, 2022). Unfortunately, we, and much of the science community, are still
failing to attract audiences to events which are ethnically diverse and representative of society and
thus those communities we find harder to reach often have lower science capital (Archer et al.,
2016, Duckett et al., 2021, Nielsen et al., 2019, Rawlinson et al., 2021).

A sense of belonging
People with a strong science identity, such as those who identify themselves as a “science person”,
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are more likely to feel a sense of belonging in and/or amongst science (Chen et al., 2021, Rainey et
al., 2018). A person’s sense of belonging is key to their likelihood to seek out, stay, and succeed in a
space. This holds for scientific communities, where people’s perception of themselves as valued
community members affects their attainment and retention (Lacey et al., 2022, Lewis et al., 2016).
People from underrepresented groups tend to feel a lower sense of belonging in science (Mooney &
Becker, 2020, O’Brien et al., 2020, Rainey et al., 2018) and report increased accessibility barriers
leading to social exclusion from engagement with science public engagement events (Dawson,
2018). Interventions which increase the sense of belonging in a member of an underrepresented or
disadvantaged group can increase engagement and attainment in science (Chen et al., 2021, LaCosse
et al., 2020, Murphy et al., 2020).

Role models can play key roles in establishing a sense of belonging in members of underrepresented
groups (Lewis et al., 2016). Exposure to similar role models in science helps members of
underrepresented groups overcome stereotypes that science is not “for them”, and thus helps
develop their science identity (Dennehy & Dasgupta, 2017, Schinske et al., 2016, Shin et al., 2016).
While role models can be a factor in a person’s sense of belonging, this effect varies depending on
the similarity of the role model, with role models perceived as relevant and compatible with a
person’s identity more likely to have a positive impact on that person (Rosenthal et al., 2013, Shin et
al., 2016, Stout et al., 2011).

Aim

Building on our previous work undertaking public engagement of science in a non-science space, this
study aims to evaluate the impact of using a diverse body of student organisers and presenters in a
blended science and art event hosted in a public gallery on the impact of the resulting audience
demographic. Through evaluation of exit questionnaires, we wanted to gain a greater understanding
of the impact of attending the event across different groups of visitors through a science capital lens.

Research Question 1: Can a student-led public engagement event attract an ethnically diverse
audience, which is representative of the local regional demographic?

Research Question 2: Does the perceived learning gain and immediate reported impact on science
capital differ between visitors from marginalised ethnic group and white/white British visitors?

Methods

Event

The “Art in Science” event was hosted at the Millenium Galleries in Sheffield City Centre. The event
was a collaboration between Sheffield Hallam University and Sheffield Museums Trust. As with
previous collaborative projects (Duckett et al., 2021) the Art in Science was a multifaceted, informal
science and art event (Figure 1).
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Figure 1: Elements of Art in Science event. (a) Science image exhibition area with visitors discussing
research topics with doctoral students, (b) student designed fluorescent bacteria agar art housed in
the blackout tent, (c) “Science Roots” light box exhibition where undergraduate students created
agar art with the theme of what inspires them to study science, (d) mini-lecture series which ran
throughout evening, (e) the artist in residence created a visual projection on the main wall of the
exhibition after shadowing student researchers undertaking microbiology research (f) multiple
hands-on creative art activities based around microbiology research and (g) visitor-created piece of
individually crafted bacteria forming a biofilm.

An art gallery was created where researchers presented a single, striking image of their research to
catalyse conversations with the public (Figure 1a). Agar art was presented both in the ‘Science Roots’
light box and luminescent agar art in a black-out tent (Figure 1b-c). The Artist in Residence Exhibition
was the accumulation of several weeks of collaboration between the artist and several researchers
at Sheffield Hallam University. Prior to the event, the artist had visited the microbiology research
laboratories to find out more about and gain hands-on experience of a soil microbiome project
before creating the exhibition pieces (Figure 1e).

Hands-on art in science activities (Figure 1f) included “building a community” where visitors helped
to mature our microcolony of knitted and crocheted bacteria into a woolly, mature, polymicrobial
biofilm (Figure 1g). The “reinventing life drawing” activity saw participants swabbing their own
microbiome and then drawing onto agar plates. After incubating, this agar art was shared on social
media for people to see (Instagram, @SHU.micro). The “pastel pathogens” activity allowed visitors
to observe a range of pathogens under the microscope, creating a pastel picture of what they
observed. Visitors explored the soil microbiome project through colour paintings of soil components
and the event offered a mini-lecture series of talks from researchers (Figure 1d).
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The Millennium Galleries provided exclusive tours of the exhibits and additional hands-on
experiences including print making and felt crafts, inspired by the natural history collections of the
museum.

Involvement of students

Final-year undergraduate students and MSc student from the Department of Biosciences and
Chemistry were encouraged to make agar art for the event. Agar plates and bacterial streak plates
were provided for the students in their capstone-project laboratories and then incubated and
presented at the event by the project team. Masters and PhD research students presented images of
their research in the art gallery and collaborated with the artist in residence. Undergraduate and
postgraduate students were invited to the event both as volunteers and as visitors.

Data collection

Exit point feedback from visitors was collected using a modified version of our previously designed
mixed-methods questionnaire (Duckett et al., 2021). The questionnaire (supplementary materials)
was designed to be quick to complete to maximise completeness by participants. It consisted of a
combination of simple profiling tick boxes, Likert-style responses, and free text comment boxes.

Data analysis: visitor demographic, enjoyment and perceived learning

Open coding was used to code free text responses of the question “Tell us something from your visit
that you have found particularly interesting”, followed by thematic analysis and categorization into
themes (Byrne, 2022).

Visitors self-identified ethnicity within the categories of Asian/Asian British, black/black British,
mixed ethnicity, other and white/white British. These categories of ethnicity were taken from the
Sheffield 2011 Census (Office for National Statistics, 2011) to allow comparison of the ethnicity of
visitors with the Sheffield region and previous collaborative events between the research team and
Sheffield Museums Trust (Duckett et al, 2021). Ethnicity marginalised groups is defined within this
piece of work as participants within black/black British, Asian/Asian British, mixed ethnicity and
other categories.

As a measure of the perceived learning by visitors, participants were asked to rate their pre- and
post-visit knowledge of the six key microbiology event topics: microbes in the body, microbes that
cause disease, microbes in the soil, biofilms, antibiotics, and DNA. Scores were subsequently
combined to create an overall individual perceived learning score for each participant. Differences
between groups was determined by Wilcoxon rank sum test, statistical analysis was performed in R.

Data analysis: science capital

Participant’s existing and expected-future engagement with science were used as a measure of
event impact on science capital. Nine Likert-style engagement questions were designed to cover key
dimensions of science-related capital, namely scientific literacy, science-related attitudes, values and
dispositions, science media consumption, participation in informal science events, and talking about
science in everyday life (Archer et al., 2016). Knowledge about the transferability of science was not
included in this study as it focuses on the knowledge of science qualifications linking to jobs which
was not touched upon in the event. In addition, participants were asked about their highest level of
science qualification and whether they and/or someone close to them worked in the science
industry as additional measures of science-related social capital (Archer et al., 2015) (Table 1).
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Table 1: Framework for Science Capital data collection and analysis. Individual elements of science
capital were mapped to question(s) on the exit questionnaire and each element analysis to give a
score from 0-1. Science related social and cultural capital scores were determined from the
respective elements and given a score from 0-1 and finally overall science capital score was
determined from the science related social and cultural capital score and put on a 0-1 scale.

Question(s)

Analysis. N.B. number is initial score
allocated to each question response

1 Science capital

N/A

1.1 and 1.2 scores

1.1 Science related social
capital

N/A

1.1.1-1.1.3 scores

1.1.1 Family science skills,
knowledge and qualifications

a) “Do you work in science?”

b) “What is your highest qualification”

a) 1-No, 5- Yes

b) 1- GSCE/O level, 2 - A level or
equivalent, 3 - BSc, 4 - Masters, 5 -
PhD.

1.1.2 Knowing people in
science-related roles

“Do any of your family or friends work in science?”

1-No, 5-Yes

1.1.3 Talking about science in
everyday life

“I regularly discuss science with family and friends”

Likert Scale of 1- strongly disagree to
5- strongly agree: before and after
event

1.2 Science related cultural
capital

N/A

1.2.1-1.2.5 scores

1.2.1 Scientific literacy

a) “How much do you know about the following, before
visiting and after visiting... Microbes in the body,
Biofilms, DNA, Microbes that cause disease, Microbes
in the soils, antibiotic resistance”

b) “I feel confident talking with others about science”

a) Likert Scale of 1- nothing to 5- A
lot: before and after event for each
topic.

b) Likert Scale of 1- strongly disagree
to 5- strongly agree: before and after
event

1.2.2 Science-related
attitudes, values and

a) “Science is useful to me in my daily life”

a-d) Likert Scale of 1- nothing to 5- A
lot: before and after event for each

transferability of science

dispositions b) “Science is important in society” question.
c) “l believe science is everywhere”
d) “Scientists do valuable work”
1.2.3 Knowledge about the Not included in questionnaire N/A

1.2.4 Science media
consumption

“l actively engage with/look for books/magazines/TV or
internet content about science”

Likert Scale of 1- nothing to 5- A lot:
before and after event for each
question.

1.2.5 Participation in out-of-
school science learning
contexts

“I regularly (at least twice a year) visit science
museums, festivals and/or science-focused events”

Likert Scale of 1- nothing to 5- A lot:
before and after event for each
question.
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Scores of each question on the questionnaire were scaled to a value between 0 and 1. The mean of
the scaled scores was used where multiple questions relate to a single dimension. The score of
cultural and social capital was an average of the dimensions within them. Scores of each capital and
dimension were used to create a heat map, the colours of which were used to colour the hierarchy
graph. Dimensions were compared before and after the event by Wilcoxon signed rank tests and
between ethnicity groups at each time point by Mann-Whitney tests. Data analysis was performed in
Prism.

Ethics

Ethics for this study were acquired through the Faculty of Health and Wellbeing and Life Sciences
Ethics Committee following the Sheffield Hallam University Research Ethics Policy: ER10872482.
Ethical approval was given after initial scrutiny as no identifiable, confidential or controversial
information would be collected.

Results

To determine the impact of the Art in Science event on participants’ science capital, as well as the
uptake and impact of visitors from marginalised ethnic groups, exit questionnaires were undertaken.
The event had 282 visitors with 123 completing an exit questionnaire, thus a 44% uptake.

An individual's learning is positively linked to their engagement and enjoyment of a topic or activity
(Blumenfeld et al., 2005). The question “tell us something from your visit that you have found
particularly interesting” was thematically analysed to determine aspects of the event that
participants found engaging (Table 2).
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Table 2: Qualitative analysis themes of participants’ interest. Answers to the question “Tell us

something from your visit that you have found particularly interesting” events were blinded, coded

into each category and enumerated. Example comments are given for each theme (n = 104).

Number of
Themes Example

responses
Specific scientific/factual “Bioluminescence”, “background microbes”, 45
learning points “antibiotic resistance”
Talks/lectures “Oral cavity”, “bone structure” 7
Opportunity to learn “Excellent science communication to a non- 5
something new scientist”, “translating science”
Opportunity to be “Amazing shapes and patterns of the micro 25
creative/science inspiring art world”, “thrush looks like grapes”

. . “Love the lady studying mine water”, “passion
Positive overall experience y y” g p 7
from the presenters

Interactive activities “Using a microscope”, “handling fossils” 11

The responses identify specific scientific and factual learning as the most interesting element of the
Art in Science event followed by the opportunity to be creative and artistic. There was no difference

in the theme of response based on participants’ ethnicity (data not shown).

Student involvement increased the number of visitors from marginalised ethic groups

An aim of the project was to increase the proportion of visitors from marginalised ethnic groups at
the event. The ethnicity of participants of the Art in Science was compared to previous collaborative

events with Sheffield Museums Trust and the Sheffield region (Table 3).
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Table 3: Comparison of participant ethnicity at the Art in Science event compared to previous
collaborative events and Sheffield region. Art in Science (n = 123), The Horror Within and The
Science of Science Fiction with Sheffield Museums Trust (Duckett et al., 2021) and Sheffield Census
(Office for National Statistics, 2011). Note where percentages do not equal 100% for an event, the
absent participants chose to not disclose their ethnicity.

Ethnicity Art of Science [The Horror The Science of Sheffield
Within Science Fiction Census
(2022) (2017) (2018) (2011)
Asian/Asian British 13.1% 4.1% 5.8% 8.0%
Black/Black British 2.5% 0.0% 0.0% 3.6%
Mixed 3.3% 2.0% 5.8% 2.4%
Other 1.6% 0.0% 0.0% 2.2%
White/White British 77.9% 93.9% 88.5% 83.7%

The demographic of visitors at the Art of Science event was markedly different compared to
previous blended art and science evenings. The Art in Science event had an increase in the
proportion of all marginalised ethnic groups apart from mixed ethnic when compared to the Science
of Science Fiction event. The most marked increase was the increase in Asian/Asian British
participants, increasing to 13.1% compared to 4.1% and 5.8% for the previous events. There was also
an increased proportion of Asian/Asian British and mixed ethnicity participants compared to the
Sheffield region, although black/black British and other ethnicities were underrepresented at the Art
in Science event compared to the Sheffield region.

To determine if the increase in the proportion of participants at the Art in Science event from
marginalised ethnic groups was due to the social-capital impact of increased student-led
participation, the “How did you hear about the event?” question was analysed (Table 4).
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Table 4: Comparison of how people heard about the Art in Science event. Due to the sample size,
all marginalised ethnic participants were analysed together (all responses n = 123; marginalised

ethnic participant responses n= 26, white/white British n = 95).

Museums Sheffield Social | I know Friend/family | Other
Sheffield Trust | Hallam media | someone
website/poster | website/poster involved in
the event
Total 12 10 37 23 30 11
(10%) (8%) (30%) | (19%) (24%) (9%)
Ethnically 3 5 7 6 5 0
marginalised (12%) (19%) (27%) | (23%) (19%)
groups
White/white 9 4 29 17 25 11
British (9%) (4%) (31%) | (18%) (27%) (11%)

Participants from marginalised ethnic groups were slightly less likely to hear through social media
than white/white British participants (27% and 31% respectively), and slightly more likely to attend
the event through someone involved (23% and 18% respectively). Participants from marginalised
ethnic groups were much more likely to hear from a Sheffield Hallam University website or poster
than white/white British participants (19% and 4% respectively).

Impact of attending the event was seen across all visitors, with differences observed between
white/white British and marginalised ethnic group participants
The main scientific content for the Art in Science event was broadly categorised into six themes:
microbes in the body, biofilms, DNA, microbes that cause disease, microbes in the soils, and
antibiotic resistance. To determine perceived learning at the event, participants were asked “How
much do you know about the following” for each theme, before and after the event on a scale of 1
(nothing) to 5 (a lot) (Figure 2).
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Figure 2: Perceived knowledge before and after of different areas. The amount of perceived
knowledge participants gained during the Art of Science event in the six science content areas was
ranked from 1 (nothing) to 5 (a lot). Data shown in median values at the centre of the plot, first and
third quartiles complete the plot and the whiskers represent 1.5*IQR from quartiles. Outlying points
are represented as individual points (n = 123). **** indicates p < 0.0001 in a Wilcox signed rank
test.

Exit questionnaire analysis showed an increase in perceived learning by participants in all main
themes of the Art in Science event. There was no difference in the perceived learning of participants
from marginalised ethnic groups compared to their white/white British counterparts (data not
shown).

Perceived learning forms part of the science capital framework. Using the framework outlined in
Table 1, participants' exit questionnaires were analysed to determine differences between
marginalised ethnic participants and white/white British participants' science capital. The framework
allows investigation of two elements of science capital, firstly, participants pre-existing science
capital and secondly, the impact of the event on participants science capital (Figure 3).



293

294

295
296
297
298
299

300
301
302
303
304
305
306
307
308
309
310
311
312

313
314
315
316
317
318
319
320
321
322

{ Science Capital 1

Science related social I ( Science related
capital J cultural capital
| | 1 | N | | | ]
Famnly,.sclence Knowmg Talking about o Science related . . Pamcl‘pallon <
skills, people in . A Scientific ) Science media science
R science in N attitudes and N B
knowledge and science-related R literacy consumption learning
e everyday life values
qualifications roles Y, contexts
Marginalised Ethnic Groups White
1.0
Q
=
o
<
Q
I TT T TEN T MM T T I T T T IR
0.6
-
Q
&
<
' T T [ RN T |
il T T T I [ 4

Figure 3: Impact of attendance at the Art of Science event on science capital and related
dimensions. The mean score of each dimension was grouped by ethnicity and before/after
attendance at the event higher dimensions were an average of sub-dimensions. The range of results
was between 0.44 and 0.94, indicated by a gradient scale from black to green. Hierarchy plots mimic
the layout of the top plot of science capital dimensions (n = 123).

Participants’ pre-existing science capital: No difference in pre-existing overall science capital and
science-related social capital was observed between marginalised ethnic participants and
white/white British participants. Participants from marginalised ethnic groups had a higher pre-
existing science-related cultural capital score than those from white/white British backgrounds (p <
0.05, Mann Whitney test). Within the individual elements of science related social capital,
participants from marginalised ethnic groups had a higher score in “family, science skills, knowledge
and qualifications” than those from white/white British backgrounds (p < 0.05, Mann Whitney test).
There was no statistically significant difference in the remaining individual elements. Within the
individual elements of science related cultural capital, participants from marginalised ethnic groups
had a higher score in “scientific literacy”, “science related attitudes and values”, and “participation in
science learning context” than those from white/white British backgrounds (p < 0.05, Mann-Whitney
test). There was no statistically significant difference in “science related attitudes and values” and it
is worth noting that this element scored the highest across the framework analysis.

Impact of the event on participants’ science capital: Participants from both marginalised ethnic
backgrounds and white/white British backgrounds reported an increase in their overall science
capital after the event. They also reported an increase in both its components, science-related social
capital, and science-related cultural capital (p < 0.05, Wilcoxon matched pairs signed rank test).
Within the individual elements of science-related social capital, both groups of participants had a
higher score in “talking about science in everyday life” after the event (p < 0.05, Wilcoxon matched
pairs' signed rank test). There was no statistically significant difference in the remaining individual
elements between elements based on relationships. Within the individual elements of science-
related cultural capital, both groups of participants had an increase in “scientific literacy” and
“participation in science learning contexts” (p < 0.01, Wilcoxon matched pairs signed rank test).



323
324
325
326

327

328

329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346

347
348
349
350
351
352
353
354
355
356
357
358
359
360
361

362
363
364
365
366
367
368

Finally, white/white British participants reported an increase in “science-related attitudes, values
and dispositions” and “science-media consumption” (p < 0.01, Wilcoxon matched pairs signed rank
test) due to the event, whereas no difference was seen for marginalised ethnic groups. There was no
statistically significant difference in “science-related attitudes and values”.

Discussion

Drawing on the previous success of blended arts and science events hosted in a non-science space
(Duckett et al., 2021), this student-led Art in Science event aimed to increase the ethnic diversity of
those attending. Through exit questionnaires and qualitative data analysis our study also explored
event impact on visitors from marginalised ethnic communities and white/white British
communities.

With continued underrepresentation of visitors from marginalised ethic groups at science public
engagement events, inequality in science communication remains (Canfield et al., 2020). Key
barriers to marginalised and minoritised individuals and communities are reported as a lack of a
sense of belonging, accessible role models, and low levels of existing science capital (Chen et al.,
2021, DeWitt & Archer, 2017, Lewis et al., 2016). The student body in the Department of Biosciences
and Chemistry at Sheffield Hallam University has a higher representation of individuals from
marginalised ethnic groups (~30%) than the Sheffield City Region population (16.3%) (Duckett et al.,
2021). Our approach was to engage these students in the organisation, preparation and delivery to
increase the ethnic diversity of those attending the Art in Science event. Briefly, this approach draws
upon existing literature around relatable role models increasing the sense of belonging and
engagement in science amongst minoritised and marginalised individuals and groups (Chen et al.,
2021, Lewis et al., 2016, Shin et al., 2016).

Exit questionnaires were used to capture the demographics of participants and the immediate
impact of the event. Previous similar events undertaken by the research team have echoed the
national picture, which sees white individuals more likely to visit museums and science spaces than
those from marginalised ethnic groups (Archer et al., 2012, Department of Digital Culture, 2016,
Duckett et al., 2021). The Art in Science event observed an increase in the proportion of visitors from
marginalised ethic groups (20.5%) in comparison to our previous bended art and science events
(6.1% in 2017 and 11.6% in 2018) (Duckett et al., 2021). This was also above that of the Sheffield City
region at 16.3% for marginalised ethnic citizens (Office of National Statistics, 2011). Overall, social
media led as the most common way visitors had heard about the event. However, participants from
marginalised ethnic groups were more likely than white/white British participants to have heard
about the event through someone involved or via Sheffield Hallam advertising. The increase in
ethnic diversity was not equivalent across all ethnic groups, with Asian/Asian British having the
higher representation at the event compared to the Sheffield Census. Interestingly, there is a higher
proportion of Asian/Asian British students within our department than black/black British. Whether
the increase in Asian/Asian British visitors is a direct result of this can only be speculated.

Others have reported that there can be barriers to engagement within event exhibits for minority
ethnic visitors, for example due to language, which ultimately lead to the feeling of not belonging
and unease (Dawson, 2018).There was no difference observed at this event in the reported
knowledge gain or interests between the Art in Science minoritised ethnic and white/white British
visitors. It is acknowledged our minoritised ethnic group visitors had higher existing science
education, which potentially impacted on the responses to these questions. However, working with
our diverse student organisers to prepare and deliver the event could have contributed towards
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making an inclusive accessible event and minimised any implicit biases in design which may be
hindering rather than aiding in promoting inclusivity.

An individual's relationship with and attitude towards science is influenced by their science capital
(Archer et al., 2015). Understanding levels of science capital amongst different groups of the
population can help explain social inequalities in science participation (Archer et al., 2015, DeWitt &
Archer, 2017). Through participant exit questionnaire responses we found no difference in the
overall existing (pre-event) science capital scores between marginalised ethnic groups and
white/white British visitors. Further analysis of the dimensions of science capital explored in the
questionnaire did identify higher cultural capital scores (across all elements) in marginalised ethnic
visitors when compared to white/white British visitors. Visitors from marginalised ethnic groups also
reported knowing more people working in science and holding higher level science qualifications
than white/white British visitors. It is encouraging that our study suggests that students, as a diverse
organisation and presenting body, can increase ethnic diversity at a science-based event, however
the resulting participants from marginalised ethnic groups have a higher existing level of some
elements of science capital before attending than white/white British visitors. We have previously
shown that hosting a blended science and art event in a non-science space can attract and engage
visitors who typically do not engage with science (Ducket et al 2021) and whilst our current study
suggests an approach which can also increase ethnic diversity, these visitors are already more
engaged science through their existing reported science capital. Dawson (2016) argues that science
communication is not open to everyone due to social advantage and structural inequalities, meaning
that events remain invisible to some groups in society. Our study suggests that whilst involving
diverse multiple voices in planning and delivery through recruitment of our student body could
broaden the reach of science public engagement events in non-science spaces such as museums,
additional barriers are preventing societal groups of minority ethnic citizens with low levels of
existing science engagement from participating.

Collective science capital scores for participants of both marginalised and white ethnic backgrounds
reported as being increased after visiting the event. With participants reporting that they were more
likely to talk about science in everyday life and participate in future science events, the Art in Science
event successfully increased accessibility of science to all visitors. This equal impact gain across both
white/white British and marginalised ethnic group participants, together with the knowledge gain
and interest discussed earlier, suggests that our student-led event model is a move in the right
direction of inclusive science communication.

Conclusion

A student-led Art in Science event was evaluated via exit-questionnaires. Ethnic diversity was
increased amongst visitors compared to previous events by the group as well as the Sheffield region.
A sizeable minority of participants, higher in ethnically marginalised groups, at the event reported
attending due someone they knew was involved of through the university or through a university
poster or website. Thus, it is tempting to speculate that the increase in ethnicity was in part due to
an increase in the ethnic diversity of those involved in planning and organisation.

A science capital framework was used to gain a better understanding of the impact of the event on
participants. Several pre-existing elements of science capital were higher in participants from
marginalised ethnic groups than white/white British visitors. Overall reported science capital was
increased in visitors irrespective of ethnicity and this increase was seen in discrete elements of
science capital.

This student-led blended art and science outreach contributes towards creating a more inclusive
science communication approach. However, complex barriers are still in place surrounding
participants from ethnicity marginalised groups attending outreach events, and a greater
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understanding of the rich diversity within ethnicity marginalised groups will allow future events to
engage more fully with diverse communities.
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