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Evidencebased 6 Using robust so
scientific evidence [...] to

Science ensure success should be

Communication viewed as a basic necessity
across the secto
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Evidence-based science communication

Be open to research that
previously acceptedOoO pr a
them with new ones that are more powerful,

more accurat e, more effi1
(Sackett et al. 1996: 71).
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Priorities In evidence-based science

communication

AUsing evidence to inform ef
Il ncl usi on.
AResearch/theory Il nf orms how

and not exacerbate
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Visitor
Studies

3,697

Views

45

CrossRef citatio

10

Altmetric

ns

Priorities In evidence-based science
communication

| Visitor Studies > Enter keywords, authors, DOI, ORCII
Volume 14, 2011 - Issue 2

Reflections on the Field

Towards A Contextual Turn in Visitor Studies:
Evaluating Visitor Segmentation and Identity-
Related Motivations

Emily Dawson & Eric Jensen
Pages 127-140 | Published online: 13 Oct 2011

A Importance of collectingemographic
data (e.g., ethnicity and socgconomic

status)
A Such data highlights social inclusion
Issues that are otherwiskidden
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Priorities in evidence-based science
communication

A Applying relevant research and theory to avoid well-
known pitfalls and improve the odds of success.
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Priorities in evidence-based science
communication

AAIigning communi cation approache:c
stakehol der s or audl ences.

Maybe we
should build a
boat instead...
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Priorities in evidence-based science
communication

A Willingness and capability to reflect on and address
limitations.

n

*

Institute for

sciencecommi:sscienge IMI a0




Priorities in evidence-based science
communication

A Continually improve practice based on ongoing collection
and analysis of robust evaluation evidence.
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DON'T BE A DON'T-BEE

S K
BE A DO-BEE! A
EVIdenCd)ased This is a Do-Bcc. '
SCIe nce He's a cheerful, smiling fellow.
Communication |

This is a grouchy old Don’t Bee.
He’s never very happy.
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The evidencéased science
communicator

Seek first taunderstand then to baunderstood




The evidencédased science
communicator
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Be clear about |
where you are

going

“Would you tell me, please,
which way 1 ought to go from
here?”

“That depends a good deal
on where you want to get to,”
said the Cat.

5 | don't much  care
. where—" said Alice.

“Then it doesn't matter which
way you go," said the Cat.

“—s0 long as | get somewhere,”
Alice added as an explanation.

“Oh, you're sure to do that,”

said the Cat, “if you only walk long

cnough."




The evidence
based science
communicator

Know when you have . #

RS Jiligr a2
reached your : (gl
destination

: “Would you tell me, please,
g which way I ought to go from
- here?”

“That depends a good deal

" on where you want to get to,”
said the Cat.
‘ 5 | don't much  care
W%, where—" said Alice.
=7 “Then it doesn't matter which
A .~ way you go," said the Cat.

“—s0 long as | get somewhere,”
Alice added as an explanation.

“Oh, you're sure to do that,”

said the Cat, “if you only walk long

cnough."




The evidence
based science

communicator

Understand thestepsneeded Gl
to reach your intended e e
outcomes

(based on evidence / theory & |
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: “Would you tell me, please,
% which way I ought to go from
- here?”
“That depends a good deal
~ on where you want to get to,”
said the Cat.

5 | don't much  care
uhcrc—-" said Alice.

“Then it doesn't matter which
f;; - way you go," said the Cat.

“—s0 long as | get somewhere,”

Alice added as an explanation.

“Oh, you're sure to do that,”
?‘f; said the Cat, “if you only walk long

cnough."
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Context for science
communicationevaluation




Common problems with science
communication evaluation

THE WAY | FEEL HOW HARD -

IS HARD TO ON A SCALE
QUANTIFY! OF ONE TO
TEN?




Common Problems Iin Science
Communication Evaluation




Surveybased Impact Evaluation
Current Approaches

Common problems

¢ Oversimplification of impact
measurement, e.g. relying on
postvisit only seHreport

¢ Proxy reporting

_ WARNING!

BAD THINKING




Oversimplification

» Many science communication institutions are
quick to assume that complex concepts can be
accurately evaluated through simple gquestions

» Want to know whether a child has learned a
lot about science after their day at the science
museum? Easy! Just ask them:

W5 AR @&2dz f SI'NY RdzZNAYy3 &é2dz
Ydza SdzY esriNeK QY - @I

BAD THINKING
AHEAD

W



h &MY L AFRBI i A 8K Y

»[ 2YR2y Qa { OASYOS adzaSdzyQ
for evaluation includes the following flawed
survey item:

Wez2 pKIEO SEUGSYG R2 &2dz |
F2ff26Ay3 a0l GSYSyuaKQ o
disagree)

» WL KIS ESIENYOG az2YSUOUKAyY3
museum of Science and Industr?)
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Oversimplification

» 2 KSY 2dzNJ KeLR2IKSUAOItf OKAfR 020
reported learning question, they are most likely telling the
Institution what it wants to hear.
» Relates back to issuesmkeasurementc this question
Imposes the unrealistic expectation that respondents can:
¢ Accurately assess their presit science knowledge

¢ ldentify gainsor lossesthat occurred during the visit
¢ Accurately seffeport their conclusions on apoint scale

» Actually measuring learning requires (at minimum) direct
YSIF AdzZNBYSY (U 2F OAaiberiwBn® GKAY 1 AY

after the intervention (or an experimental d m

BAD THINKING
AHEAD



Over to you!




TH Jordan et al 2011.pdt
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Conservation Biology

Conservation Practice and Policy

Knowledge Gain and Behavioral Change
in Citizen-Science Programs

REBECCA C. JORDAN,* STEVEN A. GRAY, DAVID V. HOWE, WESLEY R. BROOKS,
AND JOAN G. EHRENFELD

Ecology, Evolution, and Natural Resources, 14 College Farm Road, Rutgers University, New Brunswick, NJ 08901-8551, U.S.A,
email jordan@aesop.rutgers.edu
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Mean prretest Mean follow-up
Question (h = 8&82) (n=33)

To what extent are you knowledgeable 2.29 2.66
about environmental science?

Response options
1-alot;

2 - a falr amount;
3 -only a little;

4 - nothing;

What is wrong with this?

AVAV4



To what extent are you knowledgeable 3.54 3.39
about the research and regulatory
infrastructure as they relate to
environmental issues?

Response options

1 - great extent;

2 - considerable extent;
3 - moderate extent;

4 - slight extent;

5 - Nno extent.

What 1 s wrong with

AVAV4



Proxy reporting of Impacts




Parents reporting for
children




Example: Evaluating California Science
Center impacts on children

» CFf1 FYR bSSRKIY OHAMMUO &a2dzaAK{i 02
Impacts on children by asking parents to report on cognitive and
affective outcomes.

» First, parents asked to indicate whether their children had gained
Yy AYONBIF &SR dzy RSNBRUOFYRAY3I 2F W3
the Science Center.

e Pa

» CILf1 YR bSSRKI Y onearlwal ¥dulis 87905 LJ2 NI S R

who indicated that their children had visited the Science Center
FINBSR O0KFO GKS @AaArxd AYyONBIF&aSR
technology understanding, with 45% believing that the

(@p)

SELISNASYOS AYONBIFI&SR GKSAND OKAf RNBY
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Example: Evaluating California Science
Center impacts on children

» This survey item raises obvious issues surrounding the
unreliability of expecting different parents within a sample
02 2dzRIS gKIFG O2dzyida I & é(l- f 20¢

» Respondents will likely interprét I £ 2 G ¢ i T SI NYyAyY3
different ways.

» Parents are being asked to provide one assessment
regardless of the number of children they may have.
C2KFEO AF LINBylda FSSt KIFIG 2yS 2F GKSANI OKA
f SFNYySR alF ftAGOGESE FTYR I OKANR aGay20KAYy3IE |
making a considered judgment here?
» Asking parents to provide an dfie-cuff assessment of their
OKAft RQa { SINYyAYTI Aa KATIKfe LINRYS
of events that may have happened months or years prior.

W



Parent Feedback

¢KS QAaAAGZ2NI SOl tdz2 GAZ2Yy &
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Parent Feedback

» How could the answer to this question
00ssibly be accurate if the respondents are
just speculating about what the children in
their party would say?

» This question could apply to multiple children:
what are the respondents supposed to do If
some children in their party detested the
science festival and others loved it?

AVAV4



Headline
Teacher or parent opinion

cannot be a valid proxy
iIndicator of student/child
Impact on thinking,
attitudes, etc.




Teacher Feedback Forms

Some teacher comments from a zoo

evaluation thatcannotbe taken as accurate
assessments .
» A ¢ KS 1 A Ra theyd@dr3 rallyithirk aboyf R
how much they were learning as they looked
aroundd ¢
» AL UOKAY]l AdUa wmnsmx: SRdAzOF GA2Yy
with highlighting the importance of preserving
ecosystems (even the cafes); alsiching animals

invariably increases understanding of thedne



Teacher Feedback Forms

» All of the above are perceptions of the
teacher, not measures of impact on the
learners involved
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Reasons for lack of effective evaluation by
science communication institutions:

1. Professionals are too pressed with other
priorities to take the time to learn how to
conduct high guality data collection and
analysis.

2. Science communication institutions often
do not employ staff with social scientific
methodological training / expertise.




Reasons for lack of effective evaluation by
science communication institutions (cont.):

3. Many institutions try to plug this gap In
knowledge through employing external
consultants.

- These consultants often also lack appropriate
social scientific expertise, producing poor quality
evaluations (Jensen, 2014)

4. Conflating use of anecdofgatheringadvocacy
exercises focussed on eliciting positive comments

with genuineevaluation
AVAVA



Outcome of this situation

- Quantitative methods

Basic flaws In evaluation design, survey design
and data analysis.

- Qualitative methods

Leading questions, und&eveloped analysis,
etc.




Impact Evaluation
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Impact Evaluation: Defining Impact

» Impact is the overall net outcomes or
results of an activity (intended or
unintended)

» Ympact) OFy o6S yS3IFGAODS
dysfunctional!




Impacts could include:

» Development in learning about a
specific topic

> Attitude change

> A greater sense of sedffficacy

» Enhanced curiosity or interest in a
subject

» Improved skills or confidence, etc.

W



Good Impact Evaluation
> ISSYSTEMATIC

» Tells yothow andwhy particular
aspectsof activity are effective
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Positive indicators for attendees




Positive indicators for attendees

Following the event did you do any of the following? (Please tick all that apply)

Post Event Action [Post-visit]

50%
40%

30%

Percentage

20%

10%

0%—

Responses

. Read a leaflet about the topic provided at the event . Look for more information about the topic elsewhere
. Visit a researcher’s web page Contact a researcher . Take another follow-up action

© SEE MORE

AVAVA
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Impact Evaluation
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A4 Pal
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redom: Science

20%

S
3 1% PRE
e
10% .
Mean: 3.62/7
5%
0%
Responses
. Strongly Agree . Agree . Somewhat Agree . MNeutral . Somewhat Disagree . Disagree . Strongly Disagree
Boredom: Science
25%
20%
2 15%
g POST
&z 10%
Mean: 3.51/7

0%

=]
i

. Strongly Agree . Agree . Somewhat Agree . MNeutral . Somewhat Disagree . Disagree. Strongly Disagree W
Mean: 1/7 = Strongly disagree



Sci ence 1 s 1 ror el evant

-®- Initial Survey Data
- Followup Survey Data
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-®- Initial Survey Data
-~ Followup Survey Data
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Evaluation of social mediabased

iImpagts.of science performance

eveMiis on young peopl
in science™\§ ™

PerformPh WcK

The Art of Science Learning




Evaluation research question

ffHow do young people engage with
performance experiences and use
iInformation presented through the
performances in subsequent social
mediabased conversations?
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Method

» Qualitative interviews

» Participants aged 146 (in the
equivalent of US 9th grade (= French
troisieme/ CAP brevet year, British
GCSE year), from UK, France and
Spain.
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Results

» Students taking part in the research overwhelmingly use
soclial media on a dally basis.

» Around ~90% of them are regular social media users (at
least once a day)

» Remaining ~10% do have social media accounts or have
had them in the past.
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Results |
» Most studentsenjoyedthe

performances.
WgL Sye22eéSR UKS LISNJA

Event Experience: Enjoyment

45%

Percentage

11%
I _ I —

Responses

. Strongly Agree . Agree . Somewhat Agree . Neutral . Somewhat Disagree . Disagree . Strongly Disagree

AVAVA



Results

» Most students felt the
performances were good use of
their time.

Performance Waste of Time (R)

Percentage
(o]
&

6% 8%
0% I
Responses

. Strongly Agree . Agree . Somewhat Agree . Neutral . Somewhat Disagree . Disagree . Strongly Disagree

AVAVA
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» Most students felt the
performances werelear. (not

confusing)

Performance Confusing (R)

9%
10% 13%
05 I
Responses

. Strongly Agree . Agree . Somewhat Agree . Neutral . Somewhat Disagree . Disagree . Strongly Disagree

AVAVA



Results

» However, in spite of enjoying them, thelyd not share
anything of substance about the PERFORM events on

social media.

w O2dzLX S 2F ai dzﬁaéy
0KS LISNF2NXIyYyOSas
FaaA3adyyYSydaodé

wOne student remembered sharing on Snapchat that she was going to

miss a performance that was about the extent of their social media
sharing.

Why no sharing?
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Results

» Students feel that some things in life are share
worthy and others are notscience / schoolwork
IS definitely not shareworthy.

» The general feeling Is that their social media
space Is where they go &scapefrom
schoolwork and parental oversight.

> As one student explained (rough quote from
YSY2NE O Z aphce awasisR schodl d

AVAV4



Results

» Social media = an agegregated space, influenced
by peer pressure.

» Students would be afraid of beimgockedby their
peers if they shared something about the
performances.

» They would be seen, essentially,reesds too
enthusiasticabout a schootelated event

C¢CKS (G2LIAO 2F WaOASYOSQ g1 a
NSl GdSRQ®

AVAV4
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» S0, how to get multiplier effect of
soclal media sharing?
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