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Evaluating success
Outreach and public engagement are all the rage in physics. But how do we know what works and what
does not? Simon Perks explores the dark art of evaluation
Physicists across academia and industry are increasingly encouraged to engage with a wider public
audience, and many have taken up the gauntlet
with enthusiasm. But there is a world of difference
between simply giving a nice talk or putting on an
exhibition and really getting your message across.
If you want to achieve the maximum impact from
your outreach and engagement activities, you need
to think carefully about what you do and how you do
it. You need to know what will make your audience
doze off, what will make them laugh and what will
make them get up and take action.
Outreach and public engagement activities in physics come in many forms. They could be hands-on sessions in schools, or talks to local groups or to members
of the public. They could involve science busking or
taking part in outdoor events, such as solar-observing
sessions or star parties. They might revolve around
exhibitions or open days at scientific or industrial
facilities. Or they could take a more virtual form, such
as websites, podcasts and social-media campaigns.
Just as diverse will be the target audiences for such
activities, ranging from school pupils, to adults with
little scientific background, to experienced physicists
from academia or industry.
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The aims of those involved in outreach and public engagement activities also vary a lot. Some practitioners want to raise awareness of their area of
research or of particular discoveries. Others seek to
inspire learning or to help their audience to develop
new skills. More tangibly, activities may be designed
to encourage people to study physics or to apply to a
particular university. And on a slightly less altruistic
level, physicists may become involved in outreach to
raise their own academic profile or to open up new
career options.
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Understanding what works
Evaluation is about how those involved in outreach
activities reflect on and learn from what they do.
It allows them to understand how well they have
engaged their audience and achieved their aims. It
also helps them get a feeling for what has worked
and – crucially – why it has worked. This means that
scientists can replicate their successes and avoid
making the same mistakes again. Evaluation also
allows practitioners to demonstrate to employers and
funders what they have achieved and the impact that
their work has had.
Given the diversity of outreach activities and aims,
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Reach out
Science outreach
takes many forms,
including holding
open-air public talks,
giving
demonstrations,
opening up facilities
for open days and
school visits.

it is unsurprising that, while there is general agreement that evaluation plays a vital role, there is no one
single view on what good evaluation actually looks
like. It means different things to different people and
it is, by its very nature, far from an exact science.
“Evaluation is important but hard to determine in
very clear terms,” says Lars Lindberg Christensen,
head of education and public outreach at the European Southern Observatory (ESO). “Analysing the
success of outreach efforts is not a simple matter of
clean, unambiguous statistics. It relies on educated
guesses and common sense, too, because we deal
with perceptions, awareness, reputations – matters
that are hard to quantify.”
One thing is certain, though. Evaluation is not
something that you can leave to the very end of an
outreach or public engagement activity. In fact, says
Johanna Kieniewicz, head of outreach and engagement at the Institute of Physics – which publishes
Physics World – it needs to be built into these activities from the very beginning.

Criteria for success
In the early design stages, discussions with representatives of your target audience can help you to better
understand what you can realistically achieve and
what existing knowledge or understanding they may
have. During the activity itself, “formative” evaluation provides information that is used to modify the
activity for the better, while it’s still going on. After
the event, “summative” evaluation allows you to
demonstrate what final outcomes you have achieved
and the impact that your work has had.
The key to successful evaluation, though, says
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Kieniewicz, is being clear about what you want your
outreach activity to achieve. This means having
clearly defined aims and objectives. It means knowing who your target audience is and what you want
them to know, think, feel or do as a result of your
engagement with them – because this will inform
what you measure and how you evaluate your activity. Clear aims will define the impact that you are
seeking to achieve and they will shape the criteria
against which you determine your success.
Finding the right things to measure, though, can
be tricky – even for physicists. “Reporting that ‘I had
200 people at my event and they all enjoyed it’ is not
necessarily enough any more,” says Chris North,
community engagement co-ordinator at Cardiff
University’s School of Physics and Astronomy. He
explains that while any engagement is good, the level
of engagement is becoming increasingly important –
and that can be hard to quantify.
So if you are running a series of workshops designed
to persuade A-level science students to study physics
at university, you need to know more than just how
many people showed up and whether they had a good
time. You need to gauge whether and how the workshops changed their views of physics as a subject and
whether they are now more or less likely to consider
applying for a physics degree course.
In an ideal world, you would also follow up at a
later date to see which participants did, indeed, apply
to study physics and how this compared with a control group that did not attend the workshops. But
such long-term “longitudinal” surveys are hard to do,
says North, and are often too expensive for all but
the largest national outreach schemes. Practitioners
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may need to strike a compromise between what they
want to know and what they are able – or can afford
– to measure.

The right approach
When it comes to collecting data for evaluation,
though, practitioners nevertheless have a broad
range of options at their disposal. Participant questionnaires feature in the evaluation of many outreach activities, as they are relatively cheap and easy
to prepare, distribute and collect either on paper, by
e-mail or online. They also provide data in a form
that is easy to collate and to analyse. Writing suitable
survey questions is a science in its own right, though,
and it can be difficult to ensure that the people completing the survey are representative of your target
group as a whole.
Another approach is to interview individual participants during or after an activity or event. This is
more resource-intensive for the evaluator, but has
the advantage that you can ask more detailed questions and explore any issues that the interviewee
might raise. Similarly, focus groups can yield helpful
insights, whether as a discussion at the design stage
of the activity, formatively during the activity or after
a “pilot” stage, or as a summative evaluation once the
activity or engagement has ended.
And as scientists, we should take care not to ignore
the most basic of evaluation tools: observation.
Watching the ebb and flow of participants during an
event, how they react to particular activities or different parts of a talk and how they interact with you and
with each other can speak volumes. You might even
keep a visitors book, flipchart or whiteboard for participants to record their thoughts. Another idea is to
create a hashtag, so that you can keep track of what
people are saying about your activity on social media.
There is no need to go overboard, though. Think
about what would work well for your activity, your
aims and your budget. Ben Johnson, director of
Graphic Science, a science communication and education consultancy, advises making the evaluation a
part of your activity, rather than an addition to it, and
to make it fun. Too much evaluation can get in the
way and detract from what you are trying to achieve.
He tells the story of an outreach event designed
to attract participants from a specific geographical area. But rather than simply ask participants for
their postcodes, his team put up a map of the local
area and asked people as they arrived to put a sticker
where they lived. It created a real buzz, he says, and
yielded a much better response rate than a traditional survey would have achieved.
Shared intelligence
Things do not stop, however, once you have collected
and analysed your evaluation data. The important
final step, says Johnson, is to learn from what you have
done. “Learn what actually happened during your
engagement,” he says, “rather than what you hoped
was happening.” He adds that you should share your
findings with colleagues, funders and others engaged
in activities of a similar nature. Evaluation databases
such as the British Science Association’s “Collective
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Understanding impact
If you want your outreach or public engagement to have impact, you need to
be clear about what you want each activity to achieve, explains Wendy Sadler,
director of Science Made Simple, which develops interactive science shows. The
same goes for evaluation. “I don’t think you can really evaluate anything unless
you know why you’re doing it,” she says.
When considering the aims of your activity, Sadler suggests focusing on the
learning outcomes set out in the “Inspiring Learning for All” framework, which was
launched by the UK Museums, Libraries and Archives Council and is designed to
help organizations assess and provide evidence for the impact of their activities.
The framework enables practitioners to measure changes in five key areas.
Knowledge and understanding looks at the extent to which participants have
learned new facts or information, as well as whether they have deepened their
understanding of a particular topic or issue.
●● Skills considers whether participants have learned how to do something new
or have developed improved physical, social or communication skills.
●● Attitudes and values asks if they have revised their opinions of or attitudes
towards a particular issue, experienced particular feelings or developed
increased motivation or empathy.
●● Enjoyment, inspiration and creativity assesses whether participants have
had fun, been inspired, explored their creativity or been surprised.
●● Activity or progression questions whether they have changed their actions
or intentions as a result of the engagement or whether they have taken a
particular step prompted by that engagement.
●●

It is unlikely that any physics outreach activity could address all of these
areas, says Sadler, but all activities should target at least one of them. Which
one depends, of course, on the aims of your outreach activity and on your
motivation for doing it. What do you want to achieve? What change do you want
to bring about?

Memory” project make this easy to do.
Johnson cautions against the understandable tendency to focus on the positive aspects and achievements of the outreach activity and to gloss over
anything that did not quite work out as intended.
Those funding the outreach, he points out, are looking for evidence of learning, not simply evidence of
success. If something has not worked, then – just as
in physics – that can be a useful finding in its own
right. “A null result is perfectly valid,” agrees Johnson. “Even in an evaluation.”
So if you want to get the most from your physics
outreach and public engagement activities, there
is no substitute for evaluation. But there is also
no magic formula for how to do it successfully. It
depends on what you are doing and what you are trying to achieve. Practitioners must be careful, however, not to let the evaluation tail wag the outreach
dog, as to do so could detract from the very impact
that they are trying to measure.
“If there is one thing worse than not measuring
output at all,” says ESO’s Christensen, “it is to cripple the output in the name of measuring it properly.
It’s a bit like Schrödinger’s cat: the more accurately
we measure, the less successful we will be. We have
to find a middle ground where we make fact-based,
informed decisions, but remain satisfied with not
knowing the precise impact of our work.”
 n
●● What are your views on evaluating outreach?
E-mail us at pwld@iop.org
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