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UnEarthed Summative Evaluation Exec. Summary

In 2024, an in-house, mixed-method evaluation was conducted for Creative
Discovery Museum'’s newly renovated natural science informal learning exhibit,
UnEarthed The evaluation was made up of 75 observations of general admissions
children in the exhibit, 25 observations of students on School Group Tours specifically,
and 45 family interviews. Below are the key results, further expanded on in the
complete report.

1. Onaverage, children spent approximately 13 minutes 45 seconds in the space,
interacting with roughly % of the elements in the exhibit. This is consistent with
the evaluation findings of other renovated exhibit spaces at Creative Discovery
Museum.

/2. The exhibit is balanced in placement of elements with high attraction an(h
holding power and cooler and elements with low attraction and holding power.
This means there is no single cluster in the exhibit where all visitors are going
and/or staying for a long time, a positive finding that indicates there is no area
overly crowded and hindering visitor’'s family learning.
a. The Dig Pit was by far the most popular element with almost 85% of
visitors stopping there at some point, as well as the element with the

\ longest dwell time almost 6 minutes. J

3. Children under the age of 8 stay in the exhibit significantly longer than those
8 years and older- roughly 15.5 minutes compared to 10.5 minutes.

a. The Fossils & Bones area, where the Dig Pit is located, particularly
contributes to this difference with children under the age of 8 staying over
two times longer than those 8 years and older- approximately 7 minutes
compared to 3 minutes.

4. When looking at the Time & Tracking sub-sample of students in school
groups, those elements with strong attraction power for general
admissions were even hotter (i.e. visited by a higher %) for the school group
sample, whereas those elements with weaker attraction power for general
admissions were even colder (i.e. visited by a lower %) for the school group
sample.
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5. Forthe general admissions sample, 87% of children observed had at least one
caregiver who engaged at least once in a Scaffolded Learning behavior such
as explaining an element, modeling engagement, furthering interactions
through prompts, or simply playing with the element alongside their child.
Children who received high levels of scaffolding from their caregivers
stayed in the exhibit significantly longer and interacted with a higher % of
elements than their counterparts who received low levels or no scaffolding-
roughly 15 minutes compared to 11 minutes and 33% of all elements
compared to 19%.

6. Forthe general admissions sample, 99% of children observed engaged at least
once in a Curiosity & Interest behavior (Passive Participation, Directs Attention,
Spontaneous Reaction, and Sustained Engagement), and 99% of children
observed engaged at least once in an Exploring & Experimentation behavior
(Intended Use, Aligned Use, and Iteration).

- /

/7. Family interviews with general admissions guests often highlighted tangible \
learning. When describing, either the child or the caregiver, the child’s
learning that had occurred, it was often very tied to the physical, sensory
experiences from the exhibit. Seeing these real objects in person was often
cited as well as the transition from “knowing” about something to really
understanding it.

- J
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Study Overview

Purpose:

The present study was conducted to evaluate the dedicated natural science exhibit
space at Creative Discovery Museum. The previous exhibit, known as Excavation
Station, closed in February 2023, and the renovated UnEarthed (UE) space opened in
June 2023. This study aims to clarify the effect of renovations on visitor experience.

Specific evaluation questions included:

1. What kind of attention are the areas and elements of UnEarthed receiving from
children and their families? What about school groups?
a. How does it compare to the pre-renovation Excavation Station?
2. Does exhibit engagement vary by participant demographics or time of
observation?
3. What types of behavioral indicators of learning outcomes are observed in
UnEarthed and at which specific elements do they occur frequently?

4. How do families feel about the new space?

Exhibit Overview:

Area of UE # of Elements | UnEarthed is comprised of 8 areas, listed in
Entry Gallery 6 the table to the right. The timing & tracking
Bones & Fossils 4 study looked at a total of distinct
Animals & Climate 3 elements in the space that visitors can
Weird & Wonderful 3 interact with, not including non-interactives
Weathering Wall 4 such as signage.

Shake Table 2 Table 1: Distribution of Elements By Area of UE
Volcano 3

Outdoor Portion 17

' For the purposes of this timing & tracking study, the outdoor portion was treated as a single element.
At the time of the study, the area, known as “the Backyard,” contained elements including “Nature’s
Nook” (a natural play counter), balance stumps, a bridge, faux concrete river, and decomposition box.
Initial remedial evaluation was still ongoing, one of the reasons it was treated as a single element.
Another reason was that given the small nature of the outdoor area, unobtrusive observation was not
as feasible an option.
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The exhibit space has a singular entrance/exit that leads into the atrium, meaning all
subjects entered and exited from the same location of the exhibit. Signage is bilingual

with English and Spanish and describes natural science concepts in greater detail such

as extinction, the rock cycle, and food chains.

| Outdoor UnEarthed: “The Backyard” |

0 00000s:

Balance Tree Stumps

Faux
Concrete
River

Emergency Exit

Exterior
Volcano

Nature’s Nook Door to

Inside UE

Topography

Standing
Dig Pit

Insect Construction
Fossil \
|iscannin, Exhibit Areas

Entry Gallery Weathering Wall

I Endangered Animals

Bones & Fossils Shake Table

Touchable
Fossils

Animals & Climate Volcano

Weird & Wonderful

Open entry-way to Atrium

Figure 1 & 2: Exhibit & Element Diagram of the “Backyard” Outdoor Space and indoor UnEarthed
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The exhibit was designed to facilitate the following essential experiences for children:

e Use the five senses to explore weird and wonderful objects in nature

o Including magnified plant, animal, and mineral specimens

e Build and test structures to understand human interactions with Earth’s systems

e Use tactile play and fine motor skills to unearth large scale fossil copies,

introducing visitors to the Earth’s past

As all exhibits and programs at Creative Discovery Museum, UnEarthed was created

with CDM’s Audience Impact Framework in mind, particularly our five distinct learning

outcomes which were clarified in the context of UnEarthed.

Curiosity & Interest

Environmental &
Cultural Connectivity

Understanding of
Others

Exploring &
Experimentation

Embracing Playful
Discovery

Caregivers uncover and grow their child’s
strengths and interests, especially in the Natural

Sciences.

Child is introduced to the larger interconnected
natural world beyond humans, including the

past.

The family discovers the abilities and interests of
others through play, allowing the child to

continue building their socio-emotional skills.

Audiences explore independently and with
others through creation, iteration, and tactile

experiences.

Caregivers embrace the importance of joyful play
and the ways they can be a part of their child’s

play and learning.
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Methods and Sample Demographics

For this study, timing & tracking, an unobtrusive observation technique well respected
in the museum field was used. An observer follows a single child, selected at random,
from a distance during the entirety of their visit to the specific exhibit space. The
observer notes which elements they engage with, the length of time they do so, and
the order of elements they interact with. This method is successful in capturing not only
initial interest, also known as attraction power, but the duration of engagement, also
known as holding power, that each distinct element possesses. This method is widely
used due to the non-disruptive effect on visitor experience, as well as documenting

time engaged with elements, a pre-requisite for any type of learning (Serrell, 2010).

Age #in Sample Evaluators conducted 75 unique observations of
2- 4 years 9 general admission children (including members),
5 -7 years 31 as well as another 25 unique observations of
8 — 10 years 29 students on CDM’s STEM School Tour, in which
students see a science demo before going to two

11 -12 years 11

exhibit spaces, UnEarthed and STEMZone.
Table 2: T&T Age Demographic Distribution

Behaviors were tracked by noting presence or absence at each element in three
categories aligned with CDM’s impact framework: Curiosity & Interest, Exploring &
Experimentation, and Scaffolded Learning by Caregivers. The last was the only of the
three in which it was accompanying caregiver behavior in relation to the child that was
tracked; this also applied to teacher or parent field trip chaperones. Each category had
four behavior indicators, further explained in that portion of the report. Evaluators

wrote in additional observations and quotes as possible.

Finally, a total of 45 interviews with general admissions families were conducted in a
semi-structured interview style either right inside the exhibit as the family was exiting
or just outside the space. All quantitative analyses were conducted in Excel, while

qualitative coding was done through NVivo after interviews were transcribed.
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Visitation Patterns

Overview: Time Spent, Stops Made, Elements Interacted
For any outcomes to be achieved or learning indicators to be observed, two

prerequisites are attention and time. Therefore, the first step in evaluating the

UnEarthed exhibit is to look at the visitation patterns of the space, primarily:

e Are elements attracting visitors’ attention a balanced way across the exhibit?

e And are elements holding that attention for an appropriate length of time?

While this data alone cannot confirm whether an outcome is achieved, meaning one of
the indicators was observed or reported, it does provide the first level of foundational
information. In other words, timing and tracking data is the first step that tells us

whether there was the potential for a learning indicator to occur.

CDM Exhibit Average Dwell Time | % of Elements Interacted
0:13:46 26%
0:14:03 24%
RiverPlay 0:15:12 29%
ArtSpace 0:20:16 15%

Table 3: Renovated Exhibit Comparisons of Dwell Time and % Elements Interacted

As seen in the table above and figure below, UnEarthed’s key metrics are comparable
to that of other newly renovated exhibit spaces. Despite the lowest median dwell time,
guests engaged with a higher % of elements in the space than in either Art Space or

Little FarmHouse.

P Vd

— »
108.4~ 143.8 181.7 195.3
0 50 100 150 200 250
Slow Feet per Minute Fast

Figure 3: Comparison of Sweep Rate Indexes of Renovated Creative Discovery Museum Exhibits
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01:25 Average
ﬁ\ 13:46 Maximum
OQ) %§ . %%O 35:57
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Figure 4: Timing & Tracking Dwell Time Jitterplot?

Average
10 Maximum

0 5 10 15 20 25

Figure 5: Timing & Tracking Stops Jitterplot

2Data points in blue represent observations that were excluded from analysis due to ultimately not constituting a
true visit. Specifically, three of the four were children who entered without their families who quickly came in to
retrieve them to join back up with their group. The fourth was a child who after being reprimanded for throwing
sand in the dig pit (her first stop), became upset, and was taken out of the exhibit by her caregiver. All four were
very brief interactions in which it was highly likely the group returned for a real visit to the exhibit space later, and
in some cases were observed doing so.
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Figure 6: Timing & Tracking % Elements Visited Jitterplot

more time a higher % of elements.
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Figure 7: Timing & Tracking Dwell Time Compared to % of Elements Visited
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Attraction & Holding Powers
Attraction Power by Element’

9 Hottest
Dig Pit 84%
Topo Table 79%
Volcano 71%
Insect Constr. 47%
Bug-A-Scope 46%
Standing Dig 46%
Sand Dunes 43%
Wind Tunnel 39%
Earthquake Pad | 37%

Table 4: 9 Hottest Elements Attraction

6 Coldest
Tree Cookie 6%
Collection Display | 9%
T-Rex Foot Print 10%
Rock Rail 11%
Endangered 13%
Animals
Mr. T & Me Femur | 13%

Table 5: 6 Coldest Elements Attraction

I Remember, these percentages and heat map
below only represent children’s movements

not caregivers.

Dig Pit

Standing
Dig Pit
Fossil

nning

Touchable
Fossils

Open entry-way to Atrium

Mr.T&
Me -

Brainy/

Teeth

/RockRaiI /D

Topography
Table

oor to Outside

Insect Construction |

3 T:Iiex
_Footprint

b

Figure 8: Attraction Power Heat Map

Strength of
Attraction Power

Hot

Very Warm
Warm

Cool

Cold

% Observed Visitors Who

Engaged with Element
46% +

29% - 45%

20% - 28%

13% - 19%

0% - 12%

3 During T&T data collection it became clear the Ash/Smoke button was often obscured from view of the data
collector, as such the data pertaining to children’s interactions was less reliable and not included in the above
analysis. Attraction power was also not calculated for the Outside space. See lessons learned for a deeper
discussion of the impact of calculating SRI given the outdoor space, as many of the complications with calculating
an accurate attraction power for it were similar.
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There are a few important things to

note about the attraction heat map.

o Several of the Cold stops were '
elements that when engaged with, |

those children visiting often had

higher levels of adult scaffolding,

such as the Endangered Animals wh.ére caregivers onIG Helpy their
child read the label in addition to looking at the photos.

e Many of the Hot stops are some of the most evident and eye-catching
elements, such as the Dig Pit or Volcano, as well as highly tactile
elements including again, the Dig
Pit, as well as the Topography
Table.

ﬂ rst Stops \

30% of children

stopped at the
Dig Pit first, with

a smaller 13% o9 Top 5 Revisited Elements
stopping first at % o Topo Table 24 revisits
the  Standing Q Dig Pit 20 revisits
Dig Pit. Volcano 16 revisits
Py @) Wind Tunnel 9 revisits
17% of children ,' A Earthquake Pads | 7 revisits
(]

first StOpped at Table 6: Revisited Elements
the Wheel of

Q\use & Effect. /
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Holding Power by Element

/ Hottest
(75" percentile and up)
Dig Pit 05:48

Earthquake Pad | 02:12
Topo Table 01:58
Insect Constr. | 01:56
QOutside 01:33
Wind Tunnel 01:32
Bug-A-Scope 01:29

Table 7: 7 Hottest Elements Holding

4 Coldest
Touchable 00:10
Large Rocks
Mr T & Me 00:12
Hand
Footprint 00:14
Femur 00:15

Table 8: 4 Coldest Elements Holding

These times demonstrate if a
child visited an element, how
long did they engage.

Dig Pit

Dig Pit

[Standing

Touchable
Fossils
>
-
20

> =
) S %
&
S R
\a
Open entry-way to Atrium

// RockRail /D

Topography
Table

oor to Outside

Insect Construction

Volcano

< \
~T-Rex

Figure 9: Holding Power Heat Map

Strength of Holding Power

Hot

Very Warm
Warm

Cool

Cold
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The table to the right lists all elements with at least one instance of a child

engaging with said element for over Element O!)servati?ns
with >2 min
two minutes and the number of times Dwell Time
such an observation occurred for each Dig Pit 42
Topo Table 14
element. The Dig Pit clearly stands out | |nsect Constr. | 12

as the attraction where these extended Earthquake Pads | 12

Wind Tunnel 10

engagements most frequently took [Bug-A-Scope |8

place, with 23 observations of a dwell | Qutside S5

Volcano 2

time over 5 minutes at the dig pit and Standing D.P. | 2

14 with dwell time over 10 minutes. Table 9: Frequency of Extended Dwell Times
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Visitation by Area

% of Visitors

*at least one element in a space*

Area % Visited
Fossils & Bones 96%
Weathering Wall 83%
Volcano 74%
Animals & Climate 63%
Entry Gallery 60%
Shake Table 56%
Weird & Wonderful 36%
Outside/ “The Backyard” 19%

Table 10: % Observations Interacting by Area

Average Dwell Time

*not necessarily consecutively, but over the course of a visit*

Area Stay Time
Fossils & Bones 05:30
Weathering Wall 01:52
Animals & Climate 01:40
Outside/"The Backyard” 01:33
Shake Table 01:24
Volcano 00:41
Entry Gallery 00:18
Weird & Wonderful 00:08

Table 11: Average Dwell Time by Area

UnEarthed Exhibit Evaluation Report at CDM 16

Keep in Mind...

Fossils & Bones includes
the Dig Pit element, the
most visited element of
the exhibit (84%), as well
as the strongest holding
power (05:48).

The Weathering Wall area
includes the Topography
Table, the 2" most visited
element (79%) with the
third strongest holding
power (01:58)



STEM Tours with School Groups: Focused Study

Average % Elements Visited: 17%

Min. & Max:
7% & 35% o o
Area % Visitation % Visitation
School Groups | General Admissions
Entry Gallery 14% 60%
Fossils & Bones 96% 96%
Animals & Climate 54% 63%
Weird & Wonderful 32% 36%
Weathering Wall 89% 83%
Shake Table 71% 56%
Volcano 93% 74%
Outside/ “The Backyard” 93% 19%

Table 12: School Group and General Admission % Elements Visited by Area Comparison

In looking at the comparison table above, there are three important pieces of context to
remember: 1) these tours were accompanied almost exclusively by teachers not parents
and 2) since there were only teachers and a 1 or 2: 20+ ratio of adults to children in the
school group, most children did not receive any scaffolding by an adult 3) students had
to remain only in the UnEarthed exhibit space for roughly 30 minutes. Several key

takeaways stand out:

e Many more children in school groups observed visited “the Backyard” than
general admissions. In fact for school groups it had the second highest average
dwell time of all elements (first was the Dig Pit) at over 7 minutes.

o This could potentially be due to caregivers not wanting their children to go
outside if they were with a larger family group trying to stay together or not
wanting children to get messy in the “Nature’s Nook” area with water, dirt,

and other natural materials.
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o It could also be that with a larger group of children in the space, “the
Backyard” provides relief and a secondary location for students to go that
isn't the likely crowded Dig Pit. However, like the dig pit, it is a large area
that students can interact with as a peer group.

¢ The Entry Gallery receives far more visitation by general admissions children
than those in school groups.

o Perhapsthe lack of scaffolding due to low adult to child ratio contributes to
this difference.

o Another explanation is that typically museum educators bring the students
into the exhibit space and pause to have them sit or just stand to listen to a
few guidelines and reminders, before letting them play in the space, by
which point the students have already entered the gallery and moved their
attention beyond those elements they passed on the way in. The later could
be mitigated by giving those guidelines and rules outside of the actual
exhibit space.

e Finally, in general, those elements with strong attraction power for the GA
sample were even hotter (i.e. visited by a higher %) for the school group
sample, whereas those elements with weaker attraction power for the GA
sample were even colder (i.e. visited by a lower %) for the school group sample.

o One explanation is that the power of peer groups increases the attraction
power of those already popular elements, meaning some students in
school groups engage with elements simply because their friends are.

o Another contributing factor is that those colder elements are often visited
by children receiving higher levels of scaffolding, so that for school groups
with low adult to child ratios and therefore less scaffolding, those elements

are even more rarely visited.
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Excavation UnEarthed

Station (2023)
Comparison to 2016 Little Yellow House (2016)
The inside exhibit space of UnEarthed is the same size as Excavation Station, but
UnEarthed adds 700 square footage of outdoor exhibit space.
1880 2500
0 500 1000 1500 2000 2500 3000

Figure 10: Square Footage of UE & ES

On average, children spent similar length of time in UnEarthed and Excavation Station

0:13:46 0:13:55

0:00:00 0:05:00 0:10:00 0:15:00 0:20:00

Figure 11: Average Total Stay Time of UE & ES

Children are moving through UnEarthed faster than Excavation Station.*

135.1 181.7

0 50 100 150 200

Figure 12: Sweep Rate Index (square feet per minute) of UE & ES

4 See Lessons Learned at the end of the report for a deeper discussion on how the outdoor “Backyard” space
impacts and complicates calculations of SRI.
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Time & Tracking Group Comparisons

Statistical tests were run to identify significant differences in timing and tracking metrics.
Tests looked at sample demographic variables and the context of data collection. All
demographic variables are as perceived by the data collector, not confirmed with visitors

due to the non-intrusive nature of timing and tracking.

Gender

There were almost no statistically significant differences in perceived gender of the
children in the sample. Perceived gender was determined by observation of others in
the party, either calling the child by a gendered name or using pronouns, as well as
overall how the child presented (clothing, accessories like bows, etc.) This is clearly an
imperfect categorization and non-binary was an option as well, but no child observed
was classified as non-binary. However, how the child presents and is treated by their
family also influences how adults and peers interact with them, thereby remaining

relevant to any differences in group behavior.

-~

Overall exhibit dwell time approached but did not meet the threshold of
statistical significance (two-tail p= .10). On average, the group means

showed that those perceived as a boy spent 3 more minutes in the

- J

An important caveat in interpreting the results of statistically significant group

space than the perceived girls (14:49 for boys and 11:41 for girls).

differences: Results do not determine why differences in visitation pattern occur, only
give us an idea of how likely itis they were true differences, i.e. not due to chance. Again,
many factors could have influenced this including but not limited to the children’s
preference of elements, what toys they were used to playing with at home, and gender
norms caregivers held and impacted how they influenced or guided their child’s play

around the space.

The average combined dwell time of elements in the Entry Gallery (which holds the full

model Trex skeletons and comparisons with human bones) also approached but did not
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reach statistical significance: 22 seconds for the boys observed and 13 for the girls (two-
tail p=.11). This was also true for the average combined dwell time of elements in the
Weathering Wall area (including the very popular Topography table) which
approached but did not reach statistical significance: 02:21 for the boys observed and
01:18 for the girls (two-tail p = .08).

Age
As age was approximated by the data collectors-, there is a level of error expected in the
data. To help mitigate this, two age categories were condensed for statistical testing:

younger than eight-years-old and eight-years-old and older.

KI'he overall dwell time in UnEarthed was significantly shorter for those eight and\

over, compared to those younger than eight (two tail p = .004).

10:19 15:33

8 years old and older Younger than 8

\ /

The Fossils & Bones area, in which the Dig Pit is found, also saw statistically significant

differences in average combined dwell time of elements in that portion of the exhibit.

4 N

The average dwell time in the F&B area for eight and older was significantly
shorter, in fact less than half, than that of those younger (two-tail p=.001)

03:05 07:06

8 years old and older

\ /

Younger than 8

é’o{ °S
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Museum Capacity Level

When comparing slow days (daily attendance 750 and less) to busy days (daily
attendance 1000 or more), differences in overall dwell time did not reach statistical
significance (two-tail p=.21). This means even though there is a difference in UnEarthed
mean stay during observation at a “slow” time (14:07) and a "busy time"” (11:07), we can
only be 79% sure it is not due to chance, rather than the standard 95% required for

significance. In the Entry Gallery however, there were more definitive results.

ﬁme average dwell time in the Entry Gallery was significantly longer on Busy dah
than Slow day (two-tail p = .045). Similarly, though not at the 95% confidence

interval, on average children interacted with a higher % of elements in the Entry

Gallery on Busy days compared to Slow days (two-tail p =.095).

00:11 :‘{ D '&th 00:23
I

13% ‘ , 21%
\ Slow Capacity ‘.‘ Busy Capacity /

Though this may seem counterintuitive that individuals are spending more time in the

entrance when it is busier, there are possible explanations. Given the increased number
of people in the building, thereby likely the exhibit as well, families cannot enter the
space as quickly as when it is slow, and rather than simply standing there, they may take
advantage of the time to notice and engage with elements they otherwise might miss.
Increased number of families in the exhibit, especially parents standing around the edge
of the dig pit, may also block some children’s view of the Dig Pit, a common first stop

many children were observed running straight for.
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Two other areas approached statistical significance seeing the opposite trend; both in

Animals & Climate and the Weathering Wall the average dwell time was higher on

slow days than busy ones.

/The average overall dwell in the Animals & Climate area, as well the Weathering \

Wall, were both significantly shorter on busy days, compared to slow days. for

Animals & Climate Weathering Wall
Slow Days: 02:03 Slow Days: 02:25
Busy Days: 00:52 \‘/ Busy Days: 01:32

J \
(two-tail p = .08) (two-tail p = .26)

\

J

Some explanations could include more parts available at the Insect Construction station

and the fact that only one child can actively engage with the Bug-A-Scope at a time.

Similarly, the Weather Wall is where the Topography Table is located, an element with

a finite amount of sand within it to move around and change the topography project.

There are also only two stools for children to reach if they are smaller and more limited

room around the element compared to larger spots with similar attraction power such

as the Dig Pit. These factors of specific elements in these areas may explain the approach

towards statistical significance.
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Behavioral Observations

Behavioral observations looked at three categories of behaviors- Curiosity & Interest,
Exploring & Experimentation, and Caregiver Scaffolding- each with 4 unique indicators.
For each element, the data collector would check to note the presence of a behavior
indicator; this means that even if a behavior was observed multiple times at a single
element, it was only notated as present. Other qualitative observations supplemented
this data as well. The results below describe the results and takeaways for general

admission visitors.

ﬁ9% of children observed engaged at least once in a Curiosity & Interest » ! N

behavior. -~

-

99% of children observed engaged at least once in an Exploring &

Experimentation behavior.®

87% of children observed had at least one caregiver who engaged at least

@
once in a Scaffolded Learning behavior (i.e. behaviors that further and V&Y
Wport the child’s play and learning). /

The following sections will dive deeper into each category and its respective specific
indicators, but the data above demonstrates the exhibit's success in achieving several
of those key outcomes identified earlier. In the following pages , each category will be
further explored through the lens of looking at how the indicators appeared at two

elements with some of the highest visitation and/or longest dwell times.

®> This percentage only looks at % of children who engaged in at least one positive Exploring &
Experimentation behavior, meaning it does not look at Misaligned Use. Continue to the Exploring &
Experimentation Section to read further about the Misaligned Use indicator.
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Curiosity & Interest Behaviors

Indicator Brief Definition % Obs.
Passive Child actively engages by watching 59%
Participation another guest interact with an exhibit
element.
Directs Attention | Child directs peer or caregiver attention 71%
to an element either verbally or
physically with gesture (such as
pointing/beckoning).
Spontaneous Child verbally expresses a reaction to 66%
Reaction an element- not necessarily explicitly
positive, but good natured.
Sustained Child interacts with the same element 87%
Engagement continuously for a minimum of 1
minute.

Table 13: Overall Observed % of Curiosity & Interest Behavioral Indicators
Volcano Experience

' At the Volcano simulator, a handful of children in the
\fr

A

reacting to the experience. At times this was a prelude to going into the

timing and tracking sample engaged in the element by

observing others standing within the simulator and

volcano experience themselves; however, that was not always the case.
This passive participation occurred most often when children were
waiting for their turn or seemed unsure how intense the sensory
experience would be. Almost a third of those observed directed
another member of their party’s attention to the volcano, such as peer,
caregiver, or siblings. Over a third had some type of spontaneous
reaction to the experience such as screaming in glee or as seen in the
quote below. Finally, several children were engaged with the element
for a sustained amount of time, usually doing the experience multiple

times.

Mom, Dad, look
it's a volcano!
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It's gonna blow!

Additional
Indicators
|ldentified in
Qualitative
Observations:

Interrupted
Interest

Child sat by dig pit to
take shoes off before
going in, but mom
said, ‘let's go see
outside first.’

Caregiver Interest

Dad built & testing at
Wind Tunnel, while
child in Volcano. Dad'’s
interest piqued child'’s
interest who also
started engaging with
the element.

Interest without
Full Stop

Ran hand along and
touched all Mr. T & Me
elements in entry
gallery but did not
actually stop or fully
attend to any for 3
seconds.




Insect Construction
The insect construction element provides another snapshot of what these
curiosity and interest indicators looked like at an element with strong
attraction and holding power. As an element with an inherent process of
creation and end goal, several children were observed directing their parent’s attention
to what they wanted to build or to their finished insect. This element in particular saw
over half of all who visited demonstrate sustained engagement at the element, taking
their time completing the creation of their bug using parts like the head, thorax,

abdomen, and wing, sometimes even multiple times.

Look, it's flying!

Hey Mommy, now | want to
make a beetle.
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Indicator Brief Definition % Obs.
Intended Use | Child engages in primary function or goal 94%
of the exhibit element (expanded in the
coding guide for each element).

Exploring & Experimentation Behaviors

Aligned Use Child engages in positive learning and 89%
exploratory behavior, but not the primary
function of the exhibit (often tactile or
sensory play, but not required).

Misaligned Use | Child engages in inappropriate use of an 41%
element that could hurt them, another
guest, and/or the element itself.
lteration Child engages in repetition with variation at 41%
a single element (can be towards a
goal/outcome, but not required.
Table 14: Overall Observed % of Exploring & Experimentation Behavioral Indicators

Dig Pit

The dig pit provides an opportunity to compare intended

) &; and aligned use. The element’s intended use is for the
) child to use the brushes provided to uncover the fossils
and dinosaur bones affixed to the ground under the tan, rubber pellet
“sand.” However, there were many behaviors observed in the dig pit
that while not the primary goal of the element, are still valid and positive
means of learning, exploring, and experimentation, called aligned use.
Aligned use in the dig pit often was seen in a variety of tactile play:
making “sand angels,” burying their own or peers’ feet in the sand, or
simple running their hands through it. Unfortunately, the dig pit is also
where the highest volume of misaligned behavior was observed:
throwing sand at peers, climbing on decorative rocks on the edges and
jumping from them into the pit. Nothing this in evaluation enabled the
exhibits team to be not only aware of these behaviors, but also how
often they occurred. With time it may be that with summer weather and

added signage for the outdoor space, the gross motor opportunities
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afforded by the “Backyard” may mitigate the less safe attempts for such
in the Dig Pit.

Shake Table

oy The shake table is comprised of two elements: the wind tunnel

EE& Ly and the earthquake pads. The intended use of this element is
e that the child builds and tests different structures made of
various materials (foam blocks, Lincoln logs, and magnetic square/triangles) to see
whether they will withstand a natural disaster (hurricane, earthquake, etc.). However,
aligned use was seen in several forms as well. For instance, a child puts their hand either

in front of the wind or on the earthquake pads to feel the sensation. The child puts

singular elements in front of the wind or
on the pads exploring basic cause and
effect without building an entire
structure. These elements in particular
fostered iteration with children building
multiple structures, testing them on both
the wind tunnel and earthquake pads,

playing with both build and materials.
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Caregivers Scaffolding Behaviors ?\.Y

Indicator Brief Definition % Obs.
Elaboration Caregiver uses their own knowledge or that 61%
of the exhibit labels to describe element and
content to child (i.e. explaining and reading

aloud).

Modeling Caregiver demonstrates an action for the 49%
child with the intention they will copy.

Prompting Within engagement of a particular element, 63%

caregiver asks questions to further child’s
learning or provides suggestion of how to
engage with an element.

Cooperation | Caregiver engages in collaborative play with 63%
the child: either working together,
competing, adult acting as child’s assistant,
or parallel play.

Table 15: Overall Observed % of Scaffolded Learning Behavioral Indicators

Topography Table

Atthe topography table each of the scaffolded learning behavior indicators

©

// were seen regularly. Children, while noticing the colors of the projection,
/

immediately saw the table as a sandbox area, which provided the
opportunity for elaboration by caregivers to describe the way the colors corresponded
to how tall something was. Often this elaboration was also accompanied by modeling,
demonstrating the making of a river creating a low groove in the sand that would then
turn blue or pushing the sand together to create a change of the projection color in
correspondence with how tall the “mountain” was. Prompting, in particularly, was used

to redirect children from misaligned use such as throwing the sand.

Let’s push it together and see
what happens!- Caregiver

It's showing you the
elevation.- Caregiver

Do you guys want to make a mountain
together?- Caregiver
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Bug-A-Scope

§‘% Bug-A-Scope was also an element that many caregivers
yy ¢ actively helped their child to understand. While there was also
y nelp

a video on the screen that demonstrated a child using it by

putting the plastic QR code down to make a bug appear on the screen, adults often
grasped how to use it with out that visual explanation, using it as an opportunity to initiate
an interaction of modeling or prompting. Additionally, the 3D nature of the bugs
attracted adult’s interest as well, fostering conversations between the child and caregiver

or cooperation through taking turns trying different QR codes, which each corresponded

to a different bug.

It lets you look at different

_ It likes sweet stuff like you like sweet
bugs. - Caregiver

stuff! - Caregiver

Level of Caregiver Scaffolding Impact on Visitation Patterns

Further exploratory analyses were conducted to see if visitation patterns of children in
the sample varied by how much scaffolding their caregivers provided. Each
observation was assigned a level of scaffolding- low, medium, or high- based on the
number of scaffolded learning indicators present at each element the child visited
totaled. A T-Test was then run to compare the low and high group average % elements
visited and average dwell time of the exhibit as a whole, as well as each individual area.

Several statistically significant differences emerged, further described on the following

page.
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The overall dwell time in UnEarthed was significantly longer for those children who
received high levels of scaffolding from their caregivers compared to those who

received low levels, including no scaffolding (two tail p = .058)

14:52 10:47

High Levels of Caregiver Scaffolding Low Levels of Caregiver Scaffolding

(or None)

Children with high levels of scaffolding also interacted with significantly higher % of

elements in the gallery than those with low levels (two tail p = .001).

(1]
33% o 0 19%

High Levels of Caregiver Scaffolding Low Levels of Caregiver Scaffolding

(or None)

These differences were seen in several specific areas, as well. Children with high levels

of scaffolding visited a higher % of elements in

e Animals & Climate (44% compared to 22% p = .013) /(.ﬁ

o

e the Weathering Wall (51% compared to 24% p = .0001) //

N

e and the Volcano (40% compared to 24% p = .021) ﬂ

All areas have at least one very element with high attraction power, which indicates that
with additional scaffolding children interact more with a wider variety of elements,

moving beyond the initial most attention grabbing spots.
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Interviews

Overall Exhibit Impressions

The first question asked of family groups, both adult caregivers and children, was “What
would you tell a friend about the UnEarthed exhibit?” to elicit the primary aspects of the
exhibit that stood out to visitors. The following overall exhibit impressions come largely

from that first question, though not exclusively.

"o "o

General Positive Language: From “cool,” “neat,” “amazing,” “really
fun,” and more a foundational takeaway from interviews was the positive
response from both caregivers and children of all ages alike. Though, that

may seem like a simplistic observation- in fact, these descriptors link directly to

achievement of “Embracing Playful Discovery,” one of the five key outcomes by

demonstrating awe and enjoyment that the space brings families.

Interactive & Hands-on: Caregivers often used words such as “engaging,”
“interactive,” and “hands-on,” when describing what they would tell a friend about the

exhibit space.

Fossils, Dinos, and Digging: First and foremost, caregivers and

children noted the dig pit as a standout center stone of the UnEarthed

exhibit. Again, tying to that playful discovery outcome, it is telling many of
these comments emphasized the “"doing” that the exhibit sparked. The subtext of such

responses demonstrates the view of the exhibit as a place of active engagement.

That you're able to dig up
cool fossils! - Child

He loves the digging.
-Caregiver

While it may be unsurprising the dig pit takes center stage in visitors’ minds, given the
high visitation of the dig pit and the physical size and position within the exhibit, it is
important to confirm with guests’ own words. While the Dig Pit is a desired focal point,

the exhibit also strives to be about the natural world in a larger sense discussing climate,
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weather, the formation of rocks and minerals, etc. This data provides insight into the
opportunity for potential targeted program within the exhibit to highlight these other

content areas and related elements that may not naturally pull initial attention.
Exhibit Related Learning

The second interview question centered around whether the child had learned anything
new either about the Earth in general or something more specific. The themes below are

drawn from responses to that portion of the interview

Tangible Learning: When describing, either the child or the caregiver,
the child’s learning that had occurred, it was often very tied to the physical,
sensory experiences from the exhibit. Seeing these real objects in person

was often cited as well as the transition from “knowing” about something to really

understanding it.

The T-Rex brain was really, really small and
not what | thought it was going to be. -Child

Well, | didn’t know that pine
trees can turn into rocks.- Child
[referring to a fossilized pine
cone from a tree in the exhibit]

Probably the volcano. He knew about
them, but he didn't really understand or
know what they were like. -Caregiver

Where Fossils & Bones Come From: A handful of children also identified learning
or being reminded that dinosaur bones and fossils came from people digging them up
in the sand, demonstrating some of the learning that may have resulted directly from

playing in the dig pit.

That dinosaur bones- that you
find them in the sand. -Child
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Signage

A particular area of interest was understanding how, if at all, adults were interacting with
the signage in space. More so than in other summative exhibit evaluations, adults did
report reading and engaging with the educational signage to share the information with
their children. This perhaps may be seen more, as unlike in spaces such as Little
FarmHouse, CDM'’s early childhood space, UnEarthed is more centered on natural
science concepts rather than pretend play. In other words, it may be because there are
concepts either relatively unfamiliar to caregivers or studied and forgotten, that they use

the signage as an opportunity to refresh and supplement their child’s learning.

“He’s not too much of a reader of the signs.
| read some of them when we go through
and try to tell him about them. | think it
helps in that way.-Caregiver

“I' think some of it is good for the parents to be able
to... they're [kids] probably gonna go straight to the
things they can put their hands on. It's helpful for the

parents because we can actually know what we're
talking about with them. We can know... like things like
the topographical map we can walk them through it.”

-Caregiver

UnEarthed Exhibit Evaluation Report at CDM 34



Lessons Learned

Adapting to Delays in Fabrication and/or Remediation

Though initially there were plans for a more formal remedial study, it soon became clear
that was not the most practical path forward. Following approximately six hours of
observation on the opening weekend of the indoor portion of the exhibit, a few

necessary changes were already seen to be needed; for example,

e The Earthquake Pads at the Shake Table were far too loud in the space, causing
discomfort for children and caregivers.

e The multiple fans used to demonstrate erosion and the power of wind to move
sand like pellets was difficult to maintain as the fans blew the pellets into each
other’s mechanical parts.

e The sand for the topography table needed to be something to stick together and
clump more, so that when it inevitably was thrown out of the table, it was easier to
collect and did not run the risk of getting sand into other elements’ mechanics like

the Shake Table.

The timeline of each of these remediations was vastly different, some able to be
remedied in house, while others required the fabricators themselves to take the element
back. The result was that the exhibit was not in a consistent state where a formal remedial
study made sense. Changes were being made on a regular basis, and the data from day
to day would not necessarily be comparable enough for valid analysis. In other words,
remedial evaluation such as significant observation of the space occurred, but in an
ongoing, iterative process. To that end, when it was time for the summative report, more
time was spent gathering a large sample size all of whom had experienced the exhibit
and elements in the same state post-remediation from which to draw trends and

takeaways of visitation in the space.
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Sweep Rate Index with Indoor/Outdoor Exhibit Spaces

Several complications arise when calculating SRI for an exhibit with both an indoor and

outdoor area and with the UnEarthed space in particular:

o Weather: The space, and therefore those 700 extra square feet, were not
available to guests during every observation due to weather. There were also
times when it may have been open, as there was no safety issue from
thunderstorms or wind, but it was still generally rainy and not pleasant outside.

e Confusion of Whether the Space was Open: For this exhibit, the indoor portion
opened in summer of 2023, while the Outdoor portion opened just a few weeks
before the time & tracking began in early 2024. Additionally, not all signage had
been completely updated upon opening, such as an “"Emergency Exit Only” sign
by the doors. While data collectors answered any questions guests had and/or
encouraged families that the space was open if they wanted to explore it, it is still

likely that there were guests observed who didnt know the space was available.

The graph below shows the SRI of the space only taking into account the 1800 indoor
square feet, as well as the with the additional 700 square feet of outdoor space. Likely,
the true SRl lies somewhere in between the two, though closer to the SRl calculated using

2500 sq. ft.

SRl using
1800 sq ft

iﬁ% ’/

SRl using

143.8 .
2500 sq ft 108.4 130.8 181.7 195.3
0 50 100 150 200 250
Slow Feet per Minute Fast
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Timing & Tracking Student Field Trips

With the UnEarthed renovation, the evaluation team took a step back in planning the
summative data collection and in doing so, recognized that exhibit space heavily
impacted another audience besides our general admissions: School Groups. As one of
the two exhibits included in STEM Tours with thousands of students every year, that
audience group and their unique impact called for further attention. The context for
these students was quite different than that for our general admissions- they were in the
exhibit for a finite amount of time and with higher levels of peer interaction/lower levels
of adult or caregiver interactions due to the high child to chaperone (teacher or
caregiver) ratio. While overall exhibit dwell time would not be a meaningful metric, the
unique context of STEM Tours posed a new question- “How do child visitors interact with
the space, potentially differently than general admissions, when in the space for a
designated amount of time and not with their family group?” Ultimately there were
differences in the data that proved taking the time for a sub-set of T&T observations
specific to school trips was a worthwhile investment, a lesson that the evaluation team
will carry in considering evaluating how school groups interact with other exhibits in the

museum.
Instituting a New Behavioral Code System

One change made to the UnEarthed summative evaluation procedure compared to
those of the other three major renovated exhibit evaluations (Art Space, River Play, and
Little FarmHouse) was instituting a new behavioral coding system. Little FarmHouse was
the first renovated exhibit evaluation at CDM that included significant attention to
recording behavior observed in the space in addition to other quantitative timing and
tracking data, as well as interviews. However, in the analysis process, it became clear that
UnEarthed could benefit from a more structured approach of behavioral codes that data
collectors could indicate quickly in addition to any free form observations they were able

to include.
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With advising from Kera Collective, three categories of behavior along with four specific
indicators were created for their presence/absence to be tracked at each exhibit
element. With that inclusion, Kera also supported the CDM evaluation team in creating
a detailed Behavioral Codebook that went further in depth defining the categories, the
specific indicators generally, as well as examples of what these behaviors could look like
at each exhibit element. Not only did this create more comprehensive shared language
within the data team, but also ensured stronger shared understanding of how behaviors

could or likely would manifest at the different elements.

Once again, the need for those free form observations was validated as even with those
overall, twelve indicators being tracked for each element, new commonalities and trends
in behavior were seen and emerged from qualitative notes of data collectors during the

timing & tracking observations.
On Aligned and Misaligned Use

When looking at behavioral codes, whether to include misuse of elements became an
important conversation in intentionally thinking through how we evaluate exhibits. As a
children’s museum, there was initial hesitancy to use that language and imply a
dichotomy of correct and incorrect use. After all, most elements, while created with a
primary goal in mind, were also designed for multiple entry points of engagement, and
from our experience, we knew that our child visitors often surprised us with their
innovative new ways to interact with elements. The compromise made was
distinguishing aligned use and misaligned use; it was critical to create a category that
represented positive engagement and interaction that stepped outside of what an adult
might consider the “primary goal” of the element. With that reframing, misaligned
became much more specific as something counterproductive to the goals of play,
learning, and exploration. It was not judgement on the “right” way to play, but a key piece
in ensuring the safety of the guest observed, other guests, and the exhibit elements

themselves (beyond the expected wear and tear of rigorous play).
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Aligning Exhibit Evaluations to Organizational Impact Framework

The importance of spending time on audience impact strategy and creating a unique
organizational framework with specific outcomes was very evident in this process, as
well. Building upon prior work in this area with Kera Collective, the evaluation team was
able to use those outcomes as a starting point for defining what they each looked like in
UnEarthed. In turn, keeping those exhibit specific and larger organizational outcomes
tightly connected ensured alignment in not only our goals, but how the success of the

exhibit was defined and evaluated.
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Appendices

A. UnEarthed Outcomes & Indicators
B. UnEarthed Timing & Tracking Sheet
C. UnEarthed Behavioral Code Book

Full appendices available upon request.

UnEarthed Exhibit Evaluation Report at CDM 40



