“I’'m glad we got to tell that story. I'll remember what | did better”” —7-year-old child after recounting a hands-on exhibit experience

v isitors, children and adults alike, play in
our museums. They engage with objects
and interact with staff and with each other.
But for any of these experiences to gener-
ate lasting learning requires connections to
what visitors knew before they came and to
what happens after they leave. How these
connections are made is a question driving
research and practice at Chicago Children’s
Museum (CCM), working in collaboration
with Loyola University.

The collaboration began as a shared in-
terest in how we could use narrative to il-
luminare, deepen, and extend learning for
both caregivers and children. Inspired by
Italy’s Reggio Emilia schools, which use vi-
sual displays of children’s work and words
to “make learning visible,” we decided to
harness “visible listening” techniques to find
methods of extending learning beyond the
length of the museum visit. The promise
of narrative reflection was supported by a
number of earlier studies and became a rich
intersect berween the museum and ongoing
research into how informal learning happens.

Experiences—including museum-based
experiences—that are packaged as stories are
more likely to be remembered by both chil-
dren and adults. For museum visitors, the
simple act of narrating what they've done
even no mare than ten minutes ago can
make their experience more meaningful and
memorable. Describing an experience pro-
vides the kinds of tags that can help connect
it to later experiences. If you're a child, there
is an added bonus in constructing this nar-
rative with an adult caregiver, because that
adult can scaffold (or support) your abilicy
to narrate what happened and refer back
to it once you go home. Both Catherine
Haden’s tesearch in our museum and stud-
ies elsewhere show the power of reflection,
particulatly when children reflect on expe-
riences with cheir parents. This process can
help children make sense of and represent
knowledge gained from hands-on activities
and create broader, longer lasting, and more
flexible learning.

Telling Stories in and about Exhibits

With over-the-top demonstrations (gi-
ant catapults, falling objects, small explo-
sions), wearable products (crowns, face
paint, book necklaces), and projects to take
home and/or gift, CCM’s programmatic
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strategies are implicitly designed to spark
memories and reflective conversations. With

Loyola University, we took this process one
step further by developing two exhibits that
explicitly encourage verbal narratives as well
as Support our ECSCﬂICh abDut lf,'ﬂ_['[liﬂg pro—
cesses. First, with funding from che National
Science FPoundation (Grant #0452550),

we added a phOtO-DHl’I’E{tiVE COIIIPOI’IED(

to the museum’s existing Skyscraper Chal-
lenge exhibit, in which families build small
structures together. An automated camera
takes a series of time-lapsed pictures of the
families as they work together, which visi-
tors can then use as they record an audio
“book” of their experience. Based on the
success of this photo-narrative experience
along with Haden's research findings (Ben-

jamin, Haden, & Wilkerson 2010; Haden,
Jant, Hoffman, Marcus, Geddes, & Gas-

kins 2014), the museum later opened Story
Hub: The Mini Movie Memory Maker (IMLS
MA-10-13-0157-13) that invites visitors to
create a mini-documentary video about any
exhibit they visited during a day.

In support of the strategies employed in
these exhibits, Haden has used a few addi-
tional methods to study connections among
visitors' behaviors and children’s narratives
in the museum, and the families’ memory
conversations after they go home. In one
study (Benjamin et al. 2010) inspired by
what many visitor groups do naturally in
museums—split up to explore different
exhibits and then get back together to talk
about it—she collected their “reunion narra-
tives.” Children who had built a structure in
Skyscraper Challenge with one adult caregiv-
er were asked to ralk about it with an adulc
member of their visitor group who had not
been present. In a number of studies (e.g.,

Benjamin et al. 2010; Marcus, Haden & Ut-
tal, in press), Haden has also loaned families
small audio recorders and asked them to re-
cord memory conversations about their mu-
seum visit at home.

Across the different ways of engaging
visitots in storytelling, it is clear that a fam-
ily's way of engaging in an exhibit corre-
sponds with their memory narratives after-
wards. For example, in one study (Haden et
al 2014), a researcher posing as a building
inspector provided building tips to fami-
lies before they started building. “Inspector
Sturdy” led families in a demonstration to
show that triangles are a strong shape—clu-
ing them into the engineering principle of
bracing (See Photo 3). Some of these same
families were also provided with an addi-
tional tip: ask each other questions as they
were building,

Families provided with both engineer-
ing and question-asking tips asked more
open-ended questions while building in the
exhibit than those that weren’t. Their reflec-
tive narratives in the photo-narrative expe-
riences (created immediately after building
their structures) were also impacted, and in-
cluded more science and engineering prin-
ciples. This and other experimental work
by Haden (Benjamin et al. 2010) provides
causal evidence connecting the richness of
language (question asking, science and engi-
neering talk) during an experience with the
ways in which children recall the experience
immediately and even weeks later.

Using Stories to Enhance Learning

When learning experiences involve rich
and interesting things—as is so often the
case in museums—it can be hard to see the
whole for all the parts. Essentally, visitors
need to construct some distance berween
themselves and the bits and bobs of the ex-
perience. In the research literature, this dis-
tancing is known as “concreteness fading”™—
creating representations of experience that
focus less on specific objects and more on
abstract knowledge or concepts that can be
learned from them (Goldstone & Sakamoto
2003; Sigel 1993). This concept is critical to
making museum learning portable and re-
latable across contexts and times. Fostering
opportunities for visiting families to formu-
late rich narratives during their visits can be
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key to memory making and lasting learning,

To provide some illustration of how this
works, consider the following photo-narra-
tive in which a family describes how they
engaged in science and engineering practices
to build a sturdy structure in the Skyscraper
Challenge. In a video, a young female car-
toon character introduces the family to the
activity and once they finish building she
asks them a series of questions. To facilitare
our research, we recorded a number of dif-
ferent prompts, both in English and Span-
ish, but only six are activated at one time.
The family members in the following tran-
scripr excerpt tell their story using language
and ideas they might not have expressed
during their actual building experience mo-
ments earlier:

Narrator: How did you figure out how to

start building?

Child I: We wanted to make it sort of

tall and square.

Mother: And we thought we needed to

at least get four corners started that

were connected.

Child2: And to attach them all so they

were all even.

Narrator: What was each of you thinking

as you built?

Child 1: 1 was thinking that we should

start making it taller and more sturdy so

that we can worl our way up to making

it look more like a building.

Child 2: So that it won't fall.

Mother: And | thought everyone had their

own ideas about how to make it artistic.

Narrator: What problems did your team

have as you buift?

Child 1: Um, it wasn’t sturdy and it kept

falling and falling and falling.

Child 2: And we wanted to make it even

but it didn’t work out that way.

Mother: We all used different pieces and

had to connect them to make them turn

out even.

Child 1: It got really complicated.

Studying Stories to See How
Learning Evolves

The photo-narrative experience of Sky-
scraper Challenge supported storytelling in a
single exhibit while supporting research into
visitors' narratives about their experiences,
structured by pre-formulated prompts.
Story Hub offers fewer prompts than the
Skyscraper Challenge, providing an oppor-
tunity for visitors to structure their own
narratives across multiple museum exhibits,
Story Hubs simple storytelling prompt is:
“Talk together about what you did.” They
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can say anything, resulting in narratives that
provide a window into families’ learning
process and how adult caregivers scaffold
children’s recall. Consider this example of
a family talking about building a birdhouse
in CCM’s Tinkering Lab. In the video, the
child is holding the birdhouse, pointing to
different areas of the structure while speak-
ing.

Child|: Well, we made a birdhouse. There’s

a little space right there (points to an open-

ing in the birdhouse) where the bird will

come out. And then this lever (undoes a

leather strap that is affixed to the bird-

house,and opens this bird feeder). And you
open it up and put the food in.

Father: What were some of the challenges

that we faced in getting to our goal?

Child|: Well, some of the nails were like

too small or too big and it was hard to

make this all stay down but...

Father: But then you found these leather

straps and that was our solution. You cre-

ated a hinge.

Child|: It worked! Yay!

It is important to note that narratives are
included in our research only with visitors’
consent. Visitors who takes part in either
Skyscraper Challenge or Story Hub have ac-
cess to their recorded narratives, either by
downloading them from the museum’s web-
site or through email. Once they download
their story, they can watch it again or share
it with friends or relatives. Each opportunity
for reflection, whether it's immediately af-
ter a rich hands-on activity or weeks later,
provides families with a chance to talk about
things that were not discussed in the mo-
ment. And each new round of reflections
can extend the learning process. In some
cases families remember more derails weeks
after the experience than immediately after-
ward. We're still learning how the experience
at the museum may be being supplemented
and reactivated in the days and weeks after
the experience to clarify the stories and ex-
pand understandings.

Incorporating Stories in STEM Learning

Research abour narrative and its power
to increase learning and memory-forma-
tion continues with our current project,
TRAEL: Tinkering, Reflection and Engi-
neering Learning, recently funded by the
Narional Science foundation (collaborative
grants #1515771 (PI Cohen)/#1516541
(PI Haden)). In addition to analyzing the
Story Hub narratives for the Tinkering Lab
exhibit, we're implementing simple facili-
tated strategies for sparking visicor stories—

for example, a photo and a simple prompt:
“Talk about what you did.” With this proj-
ect we're looking at how providing multiple
opportunities to tell stories across an experi-
ence—during, immediately after and days
later—can reveal and advance science and
engineering learning processes.

We may never know entirely what sticks
in the minds of our audience. Perhaps a
more important question is how we can
make museum experiences stickier, or more
likely to be remembered and connected to
subsequent experiences. Stories are power-
ful. Crearing a story allows visitors’ to select
and organize what happened during their
busy day ac the museum. Stories resonate
with emotion. They're packed with problems
that were and weren’t solved. When children
and caregivers create a story together, they
take an experience that they shared and put
it into a form that allows them to recall and
understand what happened. Stories make
memories out of a day in our museums, but

more than that, they make meaning. @

Tiivia Cohen is associate vice president of Play
and Learning Initiatives ar Chicago Children’
Museum. Catherine A, Haden, Ph.D., is a profés-
sor of psychology at Loyola Universizy Chicago.

REFERENCES

Benjamin, N., C. A. Haden, & E. Wilkerson.
2010. Enhancing building, conversation, and
learning through caregiver-child interactions in
a childrer’s museum. Developmental Psychology,
46(2): 502-515. doi: 10.1037/a0017822

Goldstone, R. L. & Y. Sakamoto. 2003.
The transfer of abstract principles governing
complex adaptive systems. Cognitive Poychol-
ogy 46(4): 414-466, doi: 10.1016/50010-
0285(02)00519—4.

Haden, C. A., T. Cohen, D. H. Urtal & M.
Marcus. 2016. Building learning: Narrating and
transferring experiences in a children’s museum.
In D. Sobel, & J. Jipson (Eds.), Fostering Cogni-
tive Development in Children’s Museums: 84-103.
New York, NY: Psychology Press.

Haden, C. A., E.A. Jant, B C. Hoffman,
M. Marcus, J. R. Geddes & S. Gaskins. 2014.
Supporting family conversations and children’s
STEM learning in a children’s museum. Early
Childbood Research Quarterly, 29(3), 333-344.
doi:10.1016/].ecresq.2014.04.004

Marcus, M., C. A. Haden & D. H. Uttal. (in
press) STEM learning and transfer in a children’s
museum and beyond,” Merrill-Palmer Quarterly.

Sigel, 1. E. 1993. “The centrality of a dis-
tancing model for the development of represen-
tational competence,” in The Development and
Meaning of Psychological Distance, edited by R.
R. Cocking and K. A. Rennigner (Hillsdale, NJ:
Erlbaum), 141-158.

ACKNOWLEDGMENTS

The preparation of this article was partially
supported by the National Science Foundation
{NSF) under grants #1515771 #1516541




