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Work it Out Wombats! Family App and Library Program
Impact Study Research Report

Introduction

This report presents the results of an impact study of a 5-week implementation of the Work It
Out Wombats! Family App and Work it Out @ Your Library outreach program (which we will
refer to as the Wombats! App and the Wombats! Library Program, respectively). This study was
designed to evaluate how the Wombats! App's media resources and mobile technology, in
combination with the Wombats! Library Program’s support for families in library settings, may
impact families from rural, low-resource communities in exploring computational thinking (CT)
together. Specifically, we were interested in how the Wombats! App and the Wombats! Library
Program may foster sustained, joint engagement with CT, and increase positive attitudes,
beliefs and behaviors related to CT for both caregivers and librarians.

Our project defines CT as a creative way of thinking that helps children solve problems and
complete tasks in more organized ways. While CT is a way of thinking that draws on the field of
computer science, it is a fundamental skill for everyone (Wing, 2006). Early childhood is the
ideal time to begin introducing concepts of CT; research has demonstrated that young children
are capable of demonstrating these skills (Bers, Flannery, Kazakoff & Sullivan, 2014).
Furthermore, CT skills contribute to other early learning competencies (Barr, Harrison &
Conery, 2011). The PBS KIDS series Work It Out Wombats! was designed to build on this
research base. The series, intended for children ages 3 to 6 years, features three wombat
siblings, Malik, Zadie, and Zeke, and their grandmother, “Super,” who is the superintendent of
the “Treeborhood,” a vibrant treehouse community of many different animal neighbors. The
characters encounter various situations that require creative problem solving, modeling
collaboration and persistence while using CT to “work it out” — no matter what the problem is.

While videos can help to introduce and model CT skills, children need to practice CT in order to
develop these skills more fully. Families living in rural areas may have more limited access to
early STEM learning opportunities (Hartman, Hines-Bergmeier & Klein, 2017), including support
for developing CT skills. Libraries in these rural communities can help to fill this gap. As a
familiar community context, libraries can serve as an important part of a “STEM ecosystem”
(Committee on STEM Education, 2018) that supports families in learning CT together.

Both caregivers and librarians can help children to develop CT skills, but they need support to

do so. Caregivers can help young children practice CT at home, but even with an awareness of
the value of CT, they may lack confidence and knowledge of how to help their young children

learn CT (Lemley & Aladé, 2024). Librarians can be the ones to provide this needed support to
caregivers, but they themselves need support to implement high-quality CT programming



(Guidara, 2018); small, rural libraries in particular may have small numbers of staff who fill
many roles and so have limited time to develop programming for families. This was the impetus
for GBH to develop the Wombats! App and the Wombats! Library Program. Both utilize media
from the PBS KIDS series Work It Out Wombats! and were designed to support families from
rural, low-resource communities in active and playful engagement in CT.

Wombats! App

The Wombats! App was designed to be used jointly by caregivers and children, to support
families’ engagement in playful CT learning at home. Families are encouraged to watch
animated videos that introduce and model CT skills and talk about the skills featured in the
videos together. Then, families are encouraged to do simple, hands-on activities that allow
children to practice these same CT skills in a playful way. Once downloaded, use of the app
does not require a connection to the internet. This makes usage easier for families in rural, low-
resource communities who may not have reliable access to the internet. The app includes 12 CT
“activity sets,” each comprised of the following:

e an animated video from Work it Out Wombats! (either an 11-minute story or a 1.5-
minute song)

e two corresponding hands-on activities that build on the CT idea introduced in the
animated video, with brief, step-by-step instructions

e “Super Says” tips for caregivers, embedded within activity instructions, that provide
caregivers with strategies for engaging children in CT exploration
prompts to take a photo for each step of the activity
a music video feature that uses the photos to automatically generate a video at the end
of each activity, enhanced by music, images of the animated characters, and text to
reinforce the CT skill targeted for that activity

o “Reflect Together” questions after each video and hands-on activity to prompt families
to discuss and reflect on their observations and experiences

The 12 activity sets in the Wombats! App are organized by CT skill, with 3 activity sets for each
CT skill. The app focuses on four CT skills that are derived from computer science and framed in
terms that are relevant for young children:

e Create, Test, Improve! (or the design process): “Use these three steps when designing
something new.”

e Step It Out! (or sequencing and algorithmic thinking): “Follow or create steps to solve a
problem.”

e Find What Matters! (or representation and abstraction): “Find important details. Use
those details to sort objects or represent them with pictures.”



e Break It Down! (or decomposition): “Break down big jobs into little jobs to make them
easier to do.”

Along with these CT skills, Wombats! videos and activities emphasize several CT Mindsets, or
dispositions and attitudes that are essential to problem solving using CT skills. The CT Mindsets
include logical and strategic thinking; creative and flexible thinking; confidence, persistence,
and perseverance; collaboration; perspective taking; and communication.

Finally, the Wombats! App emphasizes four key CT Engagement Strategies for caregivers to
encourage children’s development of CT skills and mindsets while engaging in activities:

e Let children take the lead during activities;

e Help children communicate their ideas;

e Allow space for productive struggle; and

e Review and reflect on what you’ve done together.

When children encounter a challenging problem during play, caregivers may tend to step in and
solve the problem themselves or to let children solve the problem completely independently;
however, children have the greatest opportunity to develop problem-solving skills when
caregivers provide a balance of supportive involvement while also encouraging autonomy
(Grolnick, Deci & Ryan, 1997). The CT Engagement Strategies included in the Wombats! App
were intended to guide caregivers in providing the support children need to practice new CT
skills and reflect on the process of problem solving while also providing the space children need
to generate their own ideas and begin to solve problems independently.

Wombats! Library Program

The Wombats! Library Program was designed to engage families of young children in sustained
CT learning over time, both at the library and at home, with the support of a local librarian.
Through the program, librarians act as champions of CT, parent coaches, and cheerleaders of
family learning. Using Wombats! media, librarians introduce families to concepts of CT, support
them in using the Wombats! App, and provide opportunities for CT learning in a community
context at in-person events. While families play and learn together at the library, librarians
encourage caregivers to use CT Engagement Strategies. Between in-person sessions, librarians
encourage families to continue learning together at home using the Wombats! App. When
families return to each in-person sessions, librarians facilitate sharing about what families
learned at home.

To help build librarians’ understanding and awareness of CT and their self-efficacy in
incorporating CT activities into their family programming, resources were developed, including



a collection of explanatory videos, step-by-step unit guides with preparation tips, suggested
talking points for family sessions, slide decks with embedded videos, and recommended CT-
themed read aloud booklists. Resources were developed for four units of the Wombats! Library
Program, each focused on one of the four CT skills described above. Each unit includes three 1-
hour, weekly sessions for families at the library. Units were designed to be able to be used
either one at a time as a stand-alone program, or in combination with other units. The three
library sessions of each unit adhere to the following structure:

e At the Introductory Session, library staff introduce families to the Work it Out Wombats!
characters, the concept of CT, and the Wombats! App. Library staff walk families
through how to use the app and then provide support and encourage caregivers to use
the CT Engagement Strategies while they do the first activity set with their children.
Families are encouraged to complete subsequent activity sets using the app at home.
Library staff send families home with a printed Work it Out @ Home Family Guide with
more information about children’s CT learning and CT engagement strategies.

e During the second week, families return to the library for a Story Time Session. At this
mid-point of the unit, librarians read two books, selected from a Recommended
Booklist, that illustrate the focal CT skill. Then, while children engage in a free-play
activity, librarians have the opportunity to connect with caregivers to talk about the app
and activity sets, answer questions, and provide encouragement.

e During the third week, families return to the library for a final Share & Celebrate
Session. At this session, library staff encourage families to share what they have learned.
Then, they lead families in a final activity set, which has a celebratory theme. (This final
activity set is not available in the app, as it was specifically designed to be used in library
settings.) To conclude the celebration, librarians hand out a Work It Out Wombats!
Certificate of Achievement to each family.

The Wombats! Library Program includes multi-tiered supports intended to provide librarians
with all the information they need to work effectively with families, and simple-to-use
resources for implementing library sessions without considerable preparation time. The
following materials are available on PBSLearningMedia.org:

e Work it Out @ Your Library Guides, downloadable curriculum guides for each unit,
provide librarians background information about CT and plans for each library session,
including session overviews, scripts, and materials lists

e Slide Presentations intended to be used both as a training resource to build library staff
understanding of CT, and for use at library sessions with families

e Videos for library sessions including Wombats! songs and stories, and parent-facing
videos that explain concepts of CT



e CT Corner Digital Toolkit that includes suggestions for setting up a CT Corner display in
the library to highlight the Wombats! Library Program and other CT resources at the
library, coloring sheets and other printable activities for families, and Recommended
Booklists.

e Work it Out @ Home Family Guides, downloadable guides that can be printed and sent
home with families to provide background information about CT and CT engagement
strategies, information on downloading and using the app, and an Activity Tracker to
help families document their progress towards completing activities.

Overview of the Impact Study

This impact study was guided by the following research question and sub-questions:

How can an intervention that combines media resources, mobile technology, and library
supports foster sustained joint parent/child engagement and positive attitudes around CT?

a. To what extent does the combination of media resources, mobile technology, and
library supports allow sustained parent/child engagement through a sequenced set
of resources for CT learning and reflection?

b. What evidence exists that professional development resources for librarians support
librarians’ self-efficacy in their role as coaches and positive attitudes around CT?

c. What evidence exists that this intervention promotes parents’ positive attitudes
around CT?

d. What evidence exists that this intervention promotes children's development of CT
skills, as perceived by parents?

To address these questions, we partnered with libraries in rural communities who recruited
families of 4- to 5-year-olds. We chose this setting because families of preschoolers living in
rural, under-resourced communities may have limited access to CT learning opportunities;
furthermore, librarians working in small, rural libraries may have limited resources for
supporting STEM programming.

To understand the impact of the Wombats! App and the Wombats! Library Program, we divided
families into two conditions. We assigned families at each library to participate in either a
Home-Only Condition (using the app independently at home) or a Home+Library Condition
(using the app at home and participating in 6 in-person library sessions). During the same 5-
week period, both groups were asked to use the Wombats! App at home, using the same media
resources, hands-on activities, and app features. The Home-Only group used resources at home
only and did not receive library support; the Home+Library group had opportunities to engage
with Wombats! resources both at home and at the library. This design allowed us to understand
the impact of a media- and mobile-technology only intervention, given that some families might



have limited access to a library, as well as to explore the additional benefit of library support for
rural families’ sustained engagement. We hypothesized that families in both groups would
engage in sustained, joint engagement in CT learning and show significant increases in
attitudes, beliefs and behaviors related to CT. We further hypothesized, because of the library
resources and support, families in the Home+Library group would show greater sustained, joint
engagement and greater gains in their attitudes, beliefs, and behaviors related to CT compared
to Home-Only families. Although not a primary outcome of the study, we also investigated how
caregivers’ feelings of belonging at the library may have changed after participation in the
program, with the hypothesis that Home+Library families would have a stronger sense of
belonging at the library compared to Home-Only families.

To assess changes in key outcomes, we asked caregivers in both groups, as well as librarians, to
complete pre- and post-surveys. We also asked a subset of caregivers in both groups and all
librarians to participate in post-only interviews. These measures were designed to understand
families’ engagement in sustained, joint CT learning, changes in caregivers’ perceptions of
children’s learning, and changes in caregivers’ and librarians’ attitudes, beliefs, and behaviors
related to CT.

Methods

Participants

Participants in this study included
caregivers of a preschooler or
kindergartener, and librarians from 17
libraries in rural counties. These libraries
were located across 10 states in the South,

o
”.

Northeast, Midwest, and Northwest 212
regions of the United States. The counties e e
in which libraries were located varied in 5

their income levels, but the majority of

libraries were in counties where 20% or

more of the population had incomes below 150% of the federal poverty level (based on data
from the HDPulse database from 2019 to 2023).

The final analytic sample included 141 caregivers of a preschooler or kindergartener. The
majority of participating families were White, Non-Hispanic (87.9%), and the majority spoke
only English (95.7%). The majority of participating caregivers were mothers (93.6%), although
some fathers, grandparents, and one foster parent participated



Children of participating caregivers (who used Wombats! resources) ranged in age from 42 to
72 months at the start of the study, with an average age of 58 months, or 4 years and 10
months (SD = 7.01 months). Almost half of children were male (46.8%). About two thirds of
children were preschool-aged (66%) and about one third were kindergarten-aged (34%). Since
rates of homeschooling are higher in rural areas (Hudson et al., 2023) and this factor had the
potential to impact families’ use of Wombats! resources, we asked parents to report on
whether their child was homeschooled or in traditional schooling. Although the majority of
participating children were attending some kind of preschool or kindergarten outside of the
home (77.3%), a sizeable minority of children were homeschooled (14.9%) or not participating
in any formal schooling (7.8%).

Across 17 library programs, a total of 26 library staff helped to implement the Wombats!
Library Program and participated in the study. At 9 libraries, one staff person implemented the
program; 7 libraries had 2 staff working together to implement the program, and 1 library had 3
staff. Participating library staff held various titles at their libraries, including Librarian, Library
Assistant, Children’s Program Coordinator, Outreach Leader, Library Director, and others. For
the purposes of this report, we will refer to all participating library staff as librarians. (Although
we acknowledge that this is a specific professional title, participating families consistently
referred to all library staff with this title, regardless of their official title.) Librarians’ experience
working in libraries ranged considerably, with one librarian in her first year and one who had
worked in libraries for 40 years. Nineteen percent had a high school diploma, 46% had a
bachelor's degree, and 35% had a master's or other graduate degree. All were female. The
majority (92%) identified as White, and 8% as Black or African American.

Recruitment Procedures

We worked with several organizations to help identify rural libraries that might be interested in
participating in this study, including Kentucky Educational Television (KET), Mississippi Public
Broadcasting (MPB), the Mississippi Library Commission, the Massachusetts Coordinated Family
and Community Engagement (CFCE) Network, and the Association for Rural and Small Libraries.
Once interested libraries were identified, we met online to share information about the study,
outlining what we would supply and what we would ask of them. Two participating libraries,
which were very small, each enlisted another nearby library to collaborate in the
implementation of the program; we will refer to each of these pairs of libraries as one library
when describing the 17 programs that were implemented for the study. At participating
libraries, any librarians helping to implement the program were invited to participate in the
research study.

Library staff were asked to recruit 10 to 15 families with children who were four or five years
old (or would be four or five years old at the time of the library program) to participate. We



provided recruitment materials, including a printable flyer and social media posts. Library staff
advertised the program and research study, including the dates and times of library sessions,
and collected the contact information of interested families.

Libraries varied in the number of families they were able to recruit, from 2 to 15 families, with
an average of 8.8 eligible families per library who completed the consent form. At first, some
libraries struggled to recruit the target number of families with children ages 4-5. This was not
surprising given that many participating libraries were very small and served sparsely populated
areas. For this reason, we decided to expand the age range slightly to include six interested
families (across five libraries) with children who would turn four within six months of their
program start date. In total, 149 eligible caregivers consented to participate.

Assignment to Intervention Conditions

Using contact information provided by librarians, researchers reached out to caregivers via
email with additional information about the study, and a link to an online consent form and
pre-survey. After caregivers consented to participate, families in each library were randomly
assigned to one of two intervention conditions: 1) the Home-Only condition, in which families
were asked to use the app at home only, or 2) the Home+Library condition, in which families
were invited to attend 6 sessions at the library and use the app at home. We assigned families
with an aim to have a slight imbalance with roughly 40% in the Home-Only group and 60% in
the Home-+Library group. This level of imbalance maximized the number of families who could
participate in the full program while having a minimal effect on precision in estimating group
differences (Puma et al., 2001). For libraries that recruited seven or fewer families (n = 7), we
also assigned a greater proportion of families to the Home+Library condition to ensure a
minimum group size of four families at the library program. This resulted in assignment of 64
families (43%) to the Home-Only condition and 85 families (57% of the full sample) to the
Home-+Library condition. We contacted all participating families by email to let them know
whether they were being asked to attend library sessions or to use the app at home only.

In 11 cases, after families were assigned to the Home+Library condition but before the start of
the program, caregivers indicated that they were unable to attend the library sessions (e.g.
because of an unforeseen scheduling conflict). In order to preserve the sample size, these
families were allowed to switch to the Home-Only condition. Whenever possible, we then
randomly selected a family in the Home-Only group from the same library to switch to the
Home-+Library group before the library program began. This resulted in a total of 67 families in
the Home-Only group (45% of the total sample) and 82 families in the Home+Library group
(55%).
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Among the 149 eligible caregivers who consented to participate, a total of 141 completed post-
test data collection, representing a very low level of attrition (5%). Among the 8 caregivers lost
to follow-up, 6 were in the Home-Only group and 2 were in the Home+Library group. The final
analytic sample of 141 families included 61 families in the Home-Only condition (43%) and 80 in
the Home+Library condition (57%). Ten families in the final analytic sample (7%) were not
randomly assigned to condition.

Intervention Procedures

For the purposes of this study, families and libraries were asked to use resources related to two
of the four featured CT skills: Create, Test, Improve! and Step It Out! In addition to the publicly
available resources, which are hosted on pbslearningmedia.org, librarians were also provided
with the following resources for the purposes of this study:
e Digital recruitment materials (a printable flyer and social media posts),
e Avideo walkthrough of the publicly-available Wombats! Library Program resources on
PBS LearningMedia,
e Optional, virtual office hours with the developers of the Wombats! Library Program
resources, and
e A colorful, foamboard Treeborhood Standee to act as a centerpiece for the CT Corner.

Virtual office hours were offered weekly over Zoom during the study period to answer any
guestions about the use of Wombats! resources. Librarians were encouraged to attend as often
as they felt they needed to; 11 librarians attended one or more of these sessions.

The research team provided librarians with a list of all families from their library who had
consented to participate, including contact information and intervention group assignment. On
the day of the first library session for each library, we emailed Home-Only families with
information about how to download the app, a link to a video explaining how to use the app,
and a suggested schedule for completing the assigned activity sets during the study period.

We emailed Home+Library families with information about the location and date and time of
the first library session; librarians then assumed responsibility for any subsequent
communications with families about library sessions and use of resources.

Each library implemented the program between September and December of 2024, choosing a
timeframe and weekly schedule that fit with their other programming and the needs of their
families. Libraries were asked to implement the Create, Test, Improve! and Step It Out! units
back-to-back. This included a total of 6 in-person sessions conducted over 6 consecutive weeks
(with a study period of 5 weeks plus 1 day). (At two libraries, because of conflicts with a holiday
or local town event, these sessions were spread over 7 weeks.) During the time period the
library decided to implement the program, families in both groups were asked to use the
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Create, Test, Improve! and Step It Out! activity sets in the Wombats! App. This included 6
activity sets comprised of a total of 6 videos and 12 hands-on activities. These are listed in the
table below, including a description of each resource. In both groups, families were encouraged
to do 2-3 Wombats! activities per week and activities were designed to take about 20 minutes
each (although this time was not prescribed). Families in the Home-Only group were provided
with a suggested schedule for completing activities and a digital copy of Activity Trackers of the
assigned activities. Families in the Home+Library group received these Activity Trackers within
their Work it Out @ Home Family Guides, which were printed and distributed at library
sessions.

Assigned Activity Sets for All Families

Create, Test, Improve!

Castles & Forts (Activity Set 1)

Sandcastle Song (1.5-minute
video)

Set to music, three crab siblings from the Treeborhood
create, test, and improve a sandcastle that can withstand
waves.

Cup Castle (activity)

“Create a tall castle. Test how strong it is by adding a flag on
top. Then improve it by making it taller!”

Blanket Forts (activity)

“Create a fort big enough for you and a stuffed animal. Test
how strong it is, and improve it so it’s even better!”

Spaceships & Unicorns (Activity Set 2)

3-2-1 Lift Off! (11-minute
video)

The Wombats work together to transform a cardboard box
into a spaceship, solving problems and making improvements
along the way so they can pretend to go to the moon.

Mini Spaceship (activity)

“Create your own spaceship! Test to see how well it stays
together when you fly it around. Then make some
improvements!”

Unicorn Crown (activity)

“Create a unicorn crown and test whether it stays on your
head while you walk. Then improve it so it’s even better!”

Fun & Games (Activity Set 3)

Game Changer (11-minute
video)

Zadie and her crab friends work together to come up with a
sliding game that’s fun for everyone.

Stuffy Slide (activity)

“Let’s create a slide for a stuffie and test if it works. Then
we’ll improve it by making it more fun.”

Game Design (activity)

“Create a game with bottles and a ball! Then test and
improve it so it’s even more fun!”

12




Step It Out!

Let’s Dance! (Activity Set 4)
Wombat Wiggle Song (1.5- The Wombats and their friends follow a set of dance steps as

minute video) they sing a song.

My Wombat Wiggle “Draw pictures of the three dance steps. Then do the steps in
(activity) order until you get good at it!”

Create a Dance (activity) “Create a three-step dance with your own moves! Then

I”

dance your new dance
What’s the Order? (Activity Set 5)

Cafe Chaos (11-minute Zeke and his friend Louisa become waiters at the

video) Treeborhood restaurant and need to learn the right order of
steps for serving customers.

Wombats Waiters (activity) | “First draw the steps of a waiter’s job and put them in order.
Then play pretend waiter, following the steps!”

Morning and Night (activity) | “Step out something you do together every day: your
morning or bedtime routine!”

Forward & Back (Activity Set 6)
Backwards Day (11-minute The Wombats plan a fun-filled day for their friends and then

video) decide to follow the schedule in backwards order, including a
backwards obstacle course.

Obstacle Course (activity) “Let’s make an obstacle course. Then we’ll try it in backwards
order.”

Secret Handshake (activity) “Create a secret handshake with a friend. Then try doing the
steps in backwards order!”

Data Collection Procedures

Qualitative and quantitative data were collected from participating librarians and caregivers.
Methods of data collection used with librarians and caregivers, as well as the constructs
measured by each method, are summarized in the table below.

Data Collection Method Librarians Caregivers | Constructs Measured

Background information
Online pre-survey X X Understanding of CT
CT beliefs, attitudes & behaviors

Weekly texts X Time spent on Wombats! activities
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Understanding of CT

CT beliefs, attitudes & behaviors
Online post-survey X X Perceptions of the program

Use of resources

Perceptions of program benefits

Perceptions of the program

Use of resources

Perceptions of children’s learning
and other program benefits

Virtual post-interview X X

Caregivers. Before receiving the Wombats! App or participating in the Wombats! Library
Program, caregivers were asked to complete an online pre-survey. After the program was
complete, they were asked to complete an online post-survey. Caregivers received a $50 gift
card after completing the pre-survey and a $200 gift card after completing the post-survey. A
total of 149 eligible caregivers completed the pre-survey and 141 completed the post-survey.
Caregivers were also texted weekly during the 2" through the 5™ week of the program (a total
of 4 times) to ask about app use. Among the 141 caregivers in the final analytic sample, 76%
responded to these weekly texts, with an average of 2.9 responses out of 4. With the exception
of items related to perceptions of library sessions, caregivers in both the Home+Library and
Home-Only groups completed the same instruments measuring the same constructs.

We also conducted virtual interviews with a subset of participating caregivers. In the post-
survey, we asked caregivers to indicate whether or not they would be willing to participate in
the interview (with an additional stipend of $50). Because we wanted to understand caregivers’
experiences using the resources and attending the library program, we included only caregivers
who had either completed at least 8 activities (Home-Only group) or who had completed at
least 8 activities and attended at least 4 library sessions (Home+Library Group). Among those
who opted into the interview and met these criteria, we randomly selected approximately 2
caregivers from each library, 1 from the Home-Only group and 1 from the Home+Library group.
For some libraries with fewer participants overall and so fewer participants in the Home-Only
group, we only selected 1 caregiver from the Home+Library group and none from the Home-
Only group. We contacted a total of 30 caregivers by email; 21 responded and were
interviewed (13 caregivers from the Home+Library group and 8 from the Home-Only group).
Because of our inclusion criteria for interviews (caregivers who completed the majority of
activities), it is important to note that interviewees, on average, were more engaged than
participants who were not interviewed and so are not perfectly representative of the total
sample.

Librarians. Librarians were asked to complete an online pre-survey before implementing the
Wombats! Library Program. After the program was complete, they were asked to complete an
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online post-survey and participate in a virtual interview. All librarians were interviewed
together at libraries that had more than one participating librarian. All 26 librarians who
consented to participate and completed the pre-survey also completed the post-survey;
librarians from 16 of 17 libraries completed an interview. Librarians received a $250 gift card
after completing research activities.

Survey Instruments

At pre-test, librarian and caregiver surveys included demographic and background information.
At post-test, surveys included rating-scale items related to use and perceptions of Wombats!
resources. At both pre- and post-test, surveys included an open-ended item asking participants
to define CT, and several scales related to CT attitudes, beliefs, and behaviors. These scales
were developed and refined in a previous pilot study and are described in more detail below.
Items on all scales were rated on a 5-point Likert scale (from “strongly disagree” to “strongly
agree”). Some scales included negatively worded items that were reverse coded for analyses.
Scale and item psychometrics were evaluated using data from the current study; when
necessary, items that were not strongly related to other items in the scale (i.e. corrected item-
total correlation below .3) were excluded from composite scores. Composite scores were
calculated for each scale by averaging items. Items and reliability data for each scale are
reported in Appendix A. All final composite scales showed acceptable to good reliability
estimates.

Child CT Mindsets. In this scale, administered at pre- and post-test, caregivers were asked to
report on their child’s use of CT mindsets while solving a problem. In order to facilitate accurate
reporting of behavior, we asked caregivers to recall a recent time their child had tried to solve a
problem. At pre-test, they were given the following prompt: Think about the last time your child
was trying to solve a difficult problem. It could be something in their everyday life (e.g. getting
ready for the day, doing a household chore, etc.) or trying to make something (e.g. build a
tower, make a craft, etc.). We asked caregivers to describe the situation to help to jog their
memories. At post-test, instead of recalling a recent time their child had tried to solve a
problem, we asked caregivers to think about when their child did one of the Wombats!
activities. Caregivers rated 6 items related to their child’s CT mindsets during that experience.
Based on psychometric analyses, one of the 6 items did not correlate highly enough with other
items so was excluded from the scale. The remaining 5 items were used to create a composite
score (See Appendix A). These items related to creativity, flexible thinking, confidence,
persistence, and communication during problem solving.

Child CT Skills — Design Process. We asked caregivers to rate 3 items to assess their child’s use
of CT skills related to the design process. Based on the assumption that caregivers may not have
been familiar with these skills before using Wombats! resources, we administered this scale at
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post-test only. After asking caregivers to indicate which Create, Test, Improve! activities they

had completed, we asked them to think about one of these experiences while responding to

these items. Items related to brainstorming a solution to a problem, testing out that solution,
and improving the design.

Child CT Skills — Sequencing. Similar to the Design Process scale, we asked caregivers to rate 3
items to assess their child’s use of CT skills related to sequencing. We also administered this
scale at post-test only. After asking caregivers to indicate which Step It Out! activities they had
completed, we asked them to think about one of these experiences while responding to these
items. ltems related to understanding the importance of following steps in order, following
steps in a process, and using ordinal language related to steps.

CT Understanding. In order to evaluate if caregivers and librarians increased in their
understanding of CT, we asked them to describe what they thought computational thinking
might mean in the pre-survey and then again in the post-survey. We developed a coding rubric
based on two criteria: a description of CT being related to problem solving and references to
specific CT skills, such as sequencing or decomposition. Based on the presence or absence of
these two criteria, we coded CT definitions as one of three levels of understanding. Level-1
definitions represented no understanding or a very limited understanding of CT and did not
include any reference to problem solving or specific CT skills; level-2 definitions represented a
basic understanding of CT and included either a reference to problem solving or an isolated,
specific CT skill; level-3 definitions represented a deeper understanding of CT and included a
reference to problem solving as well as specific CT skills. Pre- and post-definitions for each
participant were coded independently.

Value of CT. This 5-item scale was intended to measure perceptions of the value of teaching CT
to young children. It was administered at pre-test and post-test to both caregivers and
librarians. Items were adapted from a subset of items from the “Age Appropriateness of Math”
subscale from The Mathematical Development Beliefs Survey (Platas, 2015).

Caregiver CT Self-Efficacy. This 4-item scale, administered to caregivers at pre- and post-test,
was intended to measure caregivers’ sense of confidence and competence in supporting their
child’s CT learning. Items were adapted from a subset of items from a study on home-school-
community partnership in early science (Young, Hoisington, Kook & Ramer, 2024).

Caregiver CT Engagement Strategies. This scale, administered to caregivers at pre- and post-
test, was intended to measure caregivers’ use of engagement strategies that are believed to
support children’s development of CT. We asked caregivers to respond to these items based on
the same recent problems their child had tried to solve, described above. Caregivers rated 6
items related to their response to their child in those situations. Iltems were based on the CT
Engagement Strategies included in Wombats! resources, presented with different wording.

16



Based on psychometric analyses, 3 of the 6 items did not correlate highly enough with other
items, suggesting that they were not measuring the same construct; these items were excluded
from the scale. The remaining three items were used to create a composite score (See
Appendix A); these items related to letting children take the lead in problem solving, asking
questions to help children communicate their ideas, and reflecting on their problem-solving
process.

Library Belonging. This 8-item scale, administered to caregivers at pre- and post-test, asked
caregivers to rate the degree to which they feel a sense of belonging at their local library. Items
relate to aspects of belonging such as feeling welcome, caregivers’ comfort asking library staff
for help, and the family’s sense of personal connection with library staff.

App Engagement. The Wombats! App invites caregivers and children to watch videos together,
talk about the videos together, and do hands-on activities together. We asked all caregivers to
report on engagement with the app in three ways. First, we texted caregivers weekly and asked
them to report the number of minutes they spent doing Wombats! hands-on activities
(excluding watching videos) with their child over the previous 7 days. This was asked as an
open-ended question, without predetermined response options, in order to explore variation in
how families used the app. Second, in the post-survey, we asked caregivers to report whether
or not they had completed each of the 12 activities in the Create, Test, Improve! and Step It
Out! portions of the app. To support recall, each activity was presented using both the name
and a thumbnail image from the app. Finally, as an indirect measure of engagement with the
app, we asked all caregivers to report both at pre-test and post-test three aspects of joint
media engagement; they indicated how often in the past month they did the following things:
1) watched a TV show or video along with your child (“co-viewing”); 2) explained or talked
about something with your child that you were watching on TV or playing on a device
(“conversation about media”); and 3) talked about connections between a show, video, or game
and things you do in your daily life (“connections to daily life”). Responses at pre-test represent
caregiver behavior in the month before they began using Wombats! resources; responses at
post-test, administered immediately following the study period, represent behavior while using
Wombats! resources during the study period. Although we did not ask directly about the
frequency of these joint media engagement behaviors related to Wombats! resources
specifically, we assume that post-test responses include any interactions related to Wombats!
resources as well as other digital media families may have used.

Librarian CT Self-Efficacy. This 6-item scale, administered to librarians at pre- and post-test,
was intended to measure librarians’ sense of confidence and competence in supporting young
children and their parents in learning about and engaging in in CT. Some items were adapted
from a scale from Young and colleagues (2024); others were created for the current study.

17



Data Analytic Plan

To address our research questions, we used both quantitative and qualitative data analyses.
Caregiver and librarian ratings of appeal and usefulness of Wombats! resources were analyzed
descriptively. Quantitative outcome data collected from caregivers were analyzed in two ways.
First, to understand the impact of using the Wombats! App, we evaluated change from pre- to
post-test for the full sample (the final analytic sample that included both the Home+Library
group and the Home-Only group). Second, to understand the additional impact of participating
in the Wombats! Library Program above and beyond the effect of using the Wombats! App, we
compared outcome data for the Home+Library and Home-Only groups. Quantitative outcome
data collected from librarians were evaluated for change from pre- to post-test.

To evaluate pre- to post-test changes, we used the following statistical tests depending on
outcome variable types: for continuous variables, we used independent t-tests; for categorical
variables, we used chi-square tests; and for ordinal variables, we used Wilcoxon signed-rank
tests. To evaluate group differences (between the Home+Library and Home-Only groups), we
used the following statistical tests depending on outcome variable types and availability of pre-
test data: for continuous variables with both pre- and post-test scores, we tested the effect of
group membership on post-test scores using linear regression analyses, controlling for pre-test
scores; for ordinal variables with both pre- and post-test scores, we used ordinal logistic
regression, controlling for pre-test scores; for continuous variables only collected at post-test,
we compared groups using independent t-tests; for categorical variables, we used chi-square
tests; and for ordinal variables, we used Mann-Whitney U tests.

We analyzed interview data from both caregivers and librarians for emergent themes. For each
sample, we compiled and finalized a list of all emergent themes. We then coded all interviews
for the presence or absence of each theme. Finally, we calculated the percentage of interviews
that included each theme to facilitate our descriptions of these themes. Throughout the report,
we have integrated these results, illustrative quotes, and quantitative results to present a
comprehensive picture of constructs of interest.

Results

1. Baseline Equivalence of Groups & Contextual Factors

Because we planned to compare outcomes between the two intervention groups, we first
examined baseline equivalence of demographic variables and other contextual factors that
might relate to families’” experiences of the intervention. This was especially important since
group assignment was not purely random. Demographic data for participating families are
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presented below for the full sample and for the two intervention groups. We tested for group

differences across all demographic variables. Based on chi-square tests, the groups did not

differ significantly in caregiver relationship to child, caregiver education, caregiver

race/ethnicity, income, home language, child gender, child grade level, or child participation in

an educational program. Based on a t-test, child age was also not significantly different across

groups.

Demographics of Participating Caregivers and Children

Overall Home+Library Home-Only
Sample Group Group
(N =141) (n=80) (n=61)
Caregiver’s Relationship to Child
Mother 93.6% 92.5 95.1%
Father 4.3% 5.0% 3.3%
Grandmother 1.4% 1.3% 1.6%
Foster Mother 0.7% 1.3% 0%
Caregiver Race/Ethnicity
White 87.9% 83.8% 93.4%
Black or African American 5.7% 6.3% 4.9%
Hispanic or Latino 2.8% 3.8% 1.6%
Multiracial or More than One Race 2.1% 3.8% 0%
Asian 1.4% 2.5% 0%
Caregiver Education
High School Diploma / GED or less 16.3% 20.0% 11.5%
Some college, Technical or Associate Degree 39.0% 40.0% 37.7%
Bachelor’s Degree 27.7% 23.8% 32.8%
Graduate or Professional Degree 17.0% 16.3% 18.0%
Income
Less than $25,000 9.9% 11.3% 8.2%
$25,000-554,999 22.7% 30.0% 13.1%
$55,000-584,999 29.1% 25.0% 34.4%
$85,000 or more 29.8% 27.5% 32.8%
Prefer not to say 8.5% 6.3% 11.5%
Home Language
English Only 95.7% 93.8% 98.4%
English & Another Language 4.3% 6.3% 1.6%
Child Gender
Male 46.8% 41.3% 54.1%
Female 53.2% 58.8% 45.9%
Prefer to self-describe 0% 0% 0%
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Child Grade Level

Preschool 66% 67.5% 63.9%
Kindergarten 34% 32.5% 36.1%
Child Participation in Educational Program
Preschool
Attending full t-ti tside of
ending full or part-time program ou sLoer:e 48.9% 50.0% 47.5%
Homeschooling 9.2% 7.5% 11.5%
No formal schooling 7.8% 10.0% 4.9%
Kindergarten
Attending full t-ti tside of
ending full or part-time program ou sLoerT?e 58.4 26.3% 31.1%
Homeschooling 5.7% 6.3% 4.9%
Child Age at Start of Program M (SD)

Months | 58.0(7.01) | 57.8(7.16) | 58.1(6.86)

Participating Families’ Typical Use of the Library

Most families lived a short distance from their local library, but this varied across participants
and across groups. Fifty-six percent of caregivers said that it took them 0-10 minutes to get to
their local library, 36.2% said 10-20 minutes, 5.7% said 30-40 minutes, and 2.1% said more than
40 minutes. This was somewhat different across intervention groups, with more Home-Only
families reporting greater travel times to the library compared to Home+Library families (Chi-
squared(3, 141) = 7.80, p = .05). This may have been a factor that contributed to some families’
requests to participate in the Home-Only group.

Prior to the study, families’ use of the library and library programming varied widely, but
many were not weekly users. We asked caregivers to report how often in the past month they
had visited the library with their child or participated in library events or experiences with their
child (e.g. story time, music/singing, presentations from special guests, or play groups). The
majority of families (71.6%) had visited the library with their child once in the past month; less
than a quarter (22.7%) had visited on a weekly basis or more. About half of families (51.1%) had
participated in a library event or experience with their child in the past month. Based on chi-
square tests, these rates did not vary across the Home+Library and Home-Only families.
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Frequency of Family Library Use

Not this Once this Two to three About once More than
month month times this month per week once per week
Visited the library with | g 4o 24.8% 24.1% 17.0% 5.7%
my child
Participated in library
events or experiences 48.9% 18.4% 19.1% 9.9% 3.5%
with my child

Librarians’ Typical Practices with Families & Comfort Using Technology

The majority of participating libraries offer regular programming for preschoolers. We asked
librarians about the in-person events that their libraries typically host for preschoolers (4-5
years) and their families (including story time, music/singing, presentations from special guests,
playgroups, etc.). Among the 17 libraries, all held in-person events for preschoolers at least
once per month and the majority (52.9%) reported 2-3 times per week.

Frequency of Library Events

. . About 1 About 2-3
Not this 1 time per i . Almost
time per times per .
month month daily
week week
Frequency of in-person events
quency ot in-p 0% 5.9% 41.2% 52.9% 0%
for preschoolers (4-5 years)

Most participating librarians rarely use digital media with families. We also asked librarians to
report on their typical use of digital media with families. Specifically, we asked them to report
how often in the past month they had used digital media with families or supported caregivers’
use of digital media. Most librarians reported that they rarely used digital media at events for
preschoolers, recommended apps to caregivers, or helped caregivers to download apps; some
occasionally helped caregivers to use apps.
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Frequency of Librarian Support for Digital Media Use

. . . . About 2-3
Not this 1 time this About 1 time . Almost
times per .
month month per week daily
week

Use digital media (e.g. a video
or app) in a library event for 65.4% 23.1% 7.7% 0% 3.8%
preschoolers

Provide recommendations to
a parent/caregiver for an app

. ) 50.0% 11.5% 23.1% 0% 15.4%
or other digital media
resource
Help a parent/caregiver to
53.8% 30.8% 7.7% 3.8% 3.8%
download an app
Show a parent/caregiverhow |/, 5o, 38.5% 7.7% 3.8% 7.7%

to use an app

Librarians varied greatly in how they find out about digital media resources and their
confidence in finding that information. When asked how they typically learn about high-quality
digital media resources for children to recommend to families, librarians had varying responses.
Half of librarians said that they learn through conversations with other librarians or teachers, or
librarian resource sharing groups. Several said that they do their own research by searching
online on various websites (e.g. Common Sense Media) or Facebook groups. Several also said
that they find recommendations for digital media resources through library-focused
newsletters, webinars, and conferences. Some librarians shared that they don’t know where to
look and rarely give recommendations about digital media to families. Only three librarians
mentioned finding information from their local PBS affiliate stations or the PBS website.

2. Family Experiences Using the Wombats! App

In the post-survey, we asked caregivers from both groups to rate items related to their
enjoyment of the app, its ease of use, and usefulness of different features. Responses to these
items are reported below, organized by topic areas, along with related evidence from
interviews. This data reflects the full sample of 141 families, both in the Home+Library and
Home-Only groups.

General Perceptions of the App
The vast majority of caregivers and children enjoyed watching Wombats! animated videos

and doing Wombats! hands-on activities. More than 96% of caregivers reported that their
children enjoyed both watching the videos and doing the hands-on activities (“agree” or
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“strongly agree” responses). In interviews, the majority of caregivers shared that their children
had not seen Wombats! prior to this experience; after participating, many said that their
children continued to re-watch videos in the app or began watching the show outside of the
app. Caregivers also reported levels of enjoyment that were almost as high as their children’s.

Caregiver Ratings of Appeal of Wombats! App (Ordered by Percent of Highest Rating)

Neither
Strongly . Strongly
. Disagree Agree nor Agree
Disagree A Agree M (SD)
1) (2) Disagree (4) (5)
(3)

My child enjoyed the Wombats!

Tl SR DA 0% 0.7% 28% | 24.8% | 71.6% | 4.67(0.57)
hands-on activities.
My child enjoyed watchi

y chiid enjoyed watching 0% 0% 14% | 291% | 69.5% | 4.68(0.50)
Wombats! animated videos.
| enjoyed doing the Wombats!
hands-on activities with my 0.7% 0.7% 5.7% 44.0% 48.9% | 4.40(0.70)
child.
| enjoyed watching Wombats!

enjoyed watching Wombats 0% 1.4% 57% | 53.2% | 39.7% | 4.31(0.65)
animated videos with my child.
It was easy to fit
the Wombats! hands-on 0% 12.8% 24.8% 39.7% | 22.7% | 3.72(0.96)
activities into our schedule.

Many caregivers expressed appreciation that the app provided an opportunity for having fun
with their child. In interviews, many caregivers described doing the activities as a “fun”
experience and a nice way to spend time together. One caregiver described their experience
with the app this way:

It was fun. It was just something for us to do on a Friday or Saturday night and we really
actually enjoyed it tremendously.

Families tended to use the activity sets in the prescribed way, watching a video together and
then doing a hands-on activity. Most families watched one video and then did one of the
hands-on activities in the activity set. They would then do the other activity in that set on
another day, often re-watching the video first. A few interviewed caregivers, however,
interpreted the activity sets as intended to be completed in one sitting. They sometimes
attempted to complete an entire activity set in one sitting and sometimes encountered
challenges in holding children’s attention for that long.

Caregivers generally reported that they were able to fit the Wombats! hands-on activities
into their schedules. Several interviewed caregivers explained that the activities fit seamlessly
into their regular routines. One caregiver explained that using the app was a perfect way to “fill
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that void” in the after-school hours before dinner. A few homeschooling caregivers said that
they included the activities as part of their homeschool time. However, some caregivers
struggled to find time to do the activities.

More than half of interviewed caregivers included siblings in using the Wombats! App.
Caregivers often discussed how both younger and older siblings enjoyed joining in to watch
videos and do activities. A few caregivers said that, at times, they intentionally did not include
older siblings to allow their 4- or 5-year-old to try to solve problems on their own without an
older sibling taking over, or to reserve these activities as a special one-on-one time with a
parent. But several described the activities as a fun way for the family to play together. One
caregiver with a 5-year-old son and 3-year-old daughter explained that doing the Wombats!
activities together helped to facilitate collaborative play between her children:

That really was a catalyst for them that | was not expecting but has been such a pleasant
surprise... They played together before, but this was very much like they were engaged
with each other, they were problem solving together, he was more patient with her... It's
been really fun to see that.

Several caregivers thought some activities were a better fit for older children. Among
interviewed caregivers who included siblings in activities, several noted that they thought some
of the activities seemed to be a better fit for their older children (6 years and older) compared
to their 4- or 5-year old. Specifically, they mentioned that older children were more engaged in
activities that involved writing (e.g. writing out steps for Wombat Waiters) or more complex
improvements in a design (e.g. changing the rules of a game for Game Design). One caregiver
described it this way:

| found that my seven-year-old was able to follow the computational thinking standards
more and...he was more willing to do the steps and the process...versus my five-year-old
who, once the materials were out, just kind of...wanted to build their own thing... So |
think that it's possible that that program could work better for an older child.

Ease of Use

Almost all caregivers said that app was intuitive and easy to navigate. Based on post-surveys
and interviews, almost all caregivers said that the app was very easy to use—easy enough that
even their children could navigate it. Specifically, one caregiver said they appreciated that there
was no login to worry about.
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Caregiver Ratings of Ease of Use of Wombats! App

Neither

Strongly Di A A Strongly
Disagree Isagree g.ree nor gree Agree M (SD)
) (2) Disagree (4) (5)
(3)
The Wombats! App was eas
4 y 0% 2.8% 43% | 362% | 56.7% | 4.47(0.71)

for me to use.

The directions for the
Wombats! hands-on activities 0% 2.1% 6.4% 41.1% 50.4% | 4.40(0.71)
were clear and easy to follow.

Overall, caregivers reported that the instructions for the activities were clear and easy to
understand. In the post-survey, over 90% of caregivers responded positively (“agree” or
“strongly agree”) to an item related to the clarity of directions for activities. In interviews,
caregivers mentioned that they appreciated that the app guided them through simple, step-by-
step instructions. A few caregivers described some confusion over following steps in some
activities, but this was not common.

Caregivers appreciated having resources in an app format. We asked parents to reflect on the
role of digital media and mobile technology in this kind of learning experience by asking them
to imagine how their experience may have been different if they had been given handouts with
instructions for the same activities instead of an app. Many caregivers said that the app format
made the experience much more exciting for their children. Several caregivers also said that
they appreciated the convenience of an app for having all the resources they needed in one
place.

Perceptions of Specific Activities

Caregivers cited various activities as “favorites”. During interviews, we asked caregivers about
any specific activities that stood out as especially engaging for their child. Every interviewee
was able to describe at least one favorite activity. Across caregivers, all activities were
mentioned at least once, except Game Design and Morning and Night. The most commonly
cited favorite was Blanket Fort (43% of interviewees), followed by Stuffie Slide (38%), Cup Castle
(29%), and Wombats Waiters (29%). A few parents shared more generally that their children
preferred activities where they were building or making something.

Some caregivers mentioned activities that were frustrating or less engaging for their child.
Less than a third of interviewed caregivers mentioned one to two activities that were either
frustrating for their child or less engaging. For example, one caregiver whose child was more
interested in making and building things said that he was not interested in doing Secret
Handshake or Create a Dance. A few caregivers said that Cup Castle and Unicorn Crown were
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challenging because their children got overly frustrated when they were unable to make
something the way they wanted to.

Engagement with the Wombats! App

Across the full sample, caregivers indicated that they completed a high number of Wombats!
activities. In the post-survey, caregivers in both groups were asked to report whether or not
they had completed each of the 12 assigned activities. Caregivers reported that they completed
an average of 9 activities (M =9.12, SD = 3.19), or 75% of all activities.

Across the full sample, caregivers reported spending an average of 52.6 minutes per week on
Wombats! activities. Time spent on activites was measured through weekly text mssages.
Among those who responded to the weekly text messages (n = 107; 76% of the full sample),
caregivers reported spending a wide range of time on Wombats! activities, from 0 minutes to 9
hours per week. This degree of variability is partly due to the open-ended format of the
question, without predetermined response options. In interviews, many caregivers shared that
activities led to extended play (e.g. building more forts, or pretending to be waiters in a
restaurant); some families may have interpreted the weekly text to include any play time
related to activity themes. Given this ambiguity, we decided to exclude extreme outliers (values
greater than 3 standard deviations above the mean, or greater than 208 minutes). Responses
were then averaged across weeks for each caregiver. After removing outliers, average time
spent per week was 52.6 minutes (SD = 34.3, n = 106).

Perceived Supports & Barriers to Engagement

In order to explore factors that helped or hindered their child’s sustained engagement with the
app, we provided a list of potential supports and barriers and asked caregivers to check off all
that applied to them. Caregivers also had the opportunity to write in additional factors.

The strongest motivator for families to stay engaged was children’s enjoyment of the app.
Across the full sample, many caregivers (82.3%) cited that their child’s desire to do more
activities drove engagement, followed by their desire to watch more Wombats! videos (76.6%).
Filling in the Activity Tracker (a printed document that helped families track their progress) and
seeing the CT Corner (the library’s display about the Wombats! Library Program) were less
often cited. Some caregivers also mentioned that their children were motivated to be able to
share their music videos with loved ones, or enjoyed the feeling that they had important
“homework” to do.
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Percent of Caregivers who Endorsed Potential Supports to Engagement (Ordered from Highest
to Lowest)

. Percent of All Caregivers
Supports to Sustained Engagement
(N = 141)
My child wanted to keep doing more Wombats! activities. 82.3%
My child wanted to keep watching more Wombats! videos. 76.6%
My child was excited to fill in the Activity Tracker. 25.5%
Seeing the CT Corner at the library reminded us to keep doing activities. 19.1%

Both caregivers and children were motivated to use the app as a way to spend quality time
together. When asked what helped her family stay engaged, one caregiver explained that using
the app helped to make space for connection:

I think just...carving out the time to do the activities with her was something that helped
me... [I]t was nice to just be able to...be together doing the same thing... It's nice to just
sit down and be with your kid for a minute without all the...other things.

Overall, caregivers cited few barriers to using of the app; the issues that were cited were
most often related to a lack of time. More than two thirds of caregivers cited either no barriers
or one barrier in using the app. The most commonly cited barrier was fitting activities into their
schedules (41.8%) followed by having too many activities for one week (17.0%). Other various
barriers were cited by at least a few caregivers, but few were cited consistently across
caregivers. Several caregivers wrote in additional barriers (which were synthesized and added
to the table below). A small percentage of caregivers (7.8%) described various technical issues
such as lagging videos, no sound for videos, delays in taking photos, photos not centering
correctly, or not saving progress (and so needing to re-take photos); none of these individual
issues were cited by more than two people so clear patterns did not emerge. A very small
number of caregivers (6.4%) mentioned not having the materials necessary for some activities
(e.g. plastic cups for Cup Castle), and a very small number (4.3%) described challenges with
getting their children interested in certain activities or in doing activities in the prescribed way.
An even smaller number of caregivers (2.8%) mentioned that their children did not want to take
photos.
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Percent of Caregivers who Cited Potential Barriers to Engagement (Ordered from Highest to

Lowest)
Barriers to Sustained Engagement with the App Percent of All
Caregivers
(N = 141)
It was hard to fit the activities into our schedule. 41.8%
There were too many activities for one week. 17.0%
My child only wanted to watch the videos. 9.9%
Other technical issues (described in write-in option) 7.8%
The activities took too much time. 7.1%
Did not have necessary materials (described in write-in option) 6.4%
My child was not interested in the activities. 5.0%
Child was interested in only some activities (described in write-in option) 4.3%
The app did not work on my phone. 3.5%
Child did not want to take photos (described in write-in option) 2.8%
The app was hard to use. 2.1%
| was not able to watch the videos. 1.4%
The directions for doing the activities were hard to understand. 0.7%

Usefulness of the Music Video Feature

Overall, caregivers reported that their children enjoyed making and watching their own music
video. In the post-survey, 85% of caregivers agreed that their child enjoyed the music video

feature. In interviews, many caregivers shared that this feature was a highlight for their child;

children thought it was “so cool” to get to see themselves in their own music video.

Caregiver Ratings of Usefulness of Wombats! App Music Video Feature

Neither
Strongly X Strongly
Disagree Disagree Agree nor Agree Agree M (SD)
) (2) Disagree (4)
(3)

My child enjoyed making and
watching their own music 0.7% 2.8% 11.3% 30.5% | 54.6% | 4.35(0.85)
video.
Watching our music videos
helped us to have conversations 1.4% 4.3% 24.1% 39.7% | 30.5% | 3.94(0.92)
about the activities.

Many parents thought the music video feature was valuable for learning. In interviews, some

caregivers explained that the music video helped them to have valuable conversations about
their experiences and allowed their child to reflect on what they had learned:
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[l]t was kind of like a reward of seeing...what we started at and then how we got to the
end product... She'd be like, ‘Look, | tried that and it didn't work.’... And so it kind of just
helped my child see her progress.

One caregiver shared that, at first she "didn't love having to take all the photos”, but then she
saw that it was worth it for her daughters:

But the girls—both of them—were crazy about the videos in the end and over time they
really got more accustomed to [it]...If you want to see your story happen in a certain
order, then these photos are what we need to capture to get the story of what's
happening.

A few interviewed caregivers felt that the music video was entertaining but did not see the
value for learning. One caregiver in the Home+Library group shared that taking photos felt like
an interruption to the activity:

| would rather focus more on the task itself...So for me, it was kind of...an unnecessary
step... it didn't really contribute to what we were doing in the long run... The photos
were more of a distraction than they were the actual task.

One caregiver in the Home-Only group expressed frustration at being asked to take pictures
throughout the design process:

The picture part made it confusing for him to tell you the honest truth... There [were]
way too many pictures. | was like, 'Didn't we take a picture of this?'... Because...in our
world, if something was incorrect and we needed to change it, we wouldn't have taken
the picture yet, right? We would have waited until we finished the final...product.

This response seems to indicate a lack of understanding of the value of reflecting on the
process of problem solving.

When possible, caregivers appreciated being able to download their music videos. Families
with iPhones were able to download and save their music videos. Some caregivers mentioned
that they appreciated being able to save these and share them with other family members. This
feature was unable to be included in the Android version of the app. Several of the families
with Android phones expressed that they would have liked to be able to download their music
videos. One homeschooling mother explained that this feature may be especially helpful for
other homeschooling parents because it allows for documentation of learning at home:
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A lot of the home school families also need to provide a portfolio... [W]e're always
looking for...free resources and ways to get our kid involved. And the app seemed like it
was perfect with all of that. A lot of people will do...a digital portfolio. So if they were
able to take that music video at the end to kind of show ...’this is the computational
thinking that my child did’...

Usefulness of Super Says Tips

Caregivers generally appreciated having Super Says tips. Most caregivers who were
interviewed noticed the Super Says tips and many said they used them while doing the
activities with the kids. Caregivers found them helpful for prompting children during the
activities and appreciated the reminders to let their child take the lead:

| just read them to myself as.. my kids were doing the activity and... | appreciated them
that kind of reminder to let the kids...take the reins and try to think things through
without me interjecting too much.

Many caregivers enjoyed the reflection questions at the end of the activities although some
said that their children didn’t have the attention span for it. Some caregivers used the
guestions to prompt thinking and conversation after watching the videos and doing activities:

[W]e definitely would discuss the questions at the end... We did the project...and we
would also discuss other ones just to kind of keep her thinking and talking 'cause she's
very imaginative... [IJt was nice getting those open-ended questions...

However, some did not notice or could not remember seeing the questions and a few
caregivers felt that asking the questions would disrupt children’s play:

Sometimes they were [sitting] still...and | was able to ask them. Sometimes they were
playing...or...changing it and creating something new with the activity. So | just let it be.
I didn’t want to disturb like their thought process...
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Caregiver Ratings of Usefulness of Wombats! App Super Says Tips

Neither
Strongly Disagree Agree nor Agree Strongly
Disagree & g 8 Agree M (SD)
(2) Disagree (4)

(1) (5)

3)

The tips from the Wombats’
grandmother in the app helped 0% 3.5% 22.7% 46.1% | 27.7% | 3.98(0.81)
me to support my child.

3. Librarian Experience of Implementing the Wombats! Library Program

Librarian General Perceptions of the Library Program

Librarians liked the Wombats! resources. Many librarians thought that the Wombats! media
was a good fit for their families. Several reported that the resources felt age-appropriate and
that parents and children liked the videos, games, and activities.

It's a good fit for families. And the parents seem to have fun engaging with their children
more by using the app and doing the at-home activities.

Librarians felt that the Work It Out @ Your Library program aligned well with their regular
library programming. Several mentioned that the program fits into their usual storytime
activities. Some thought it worked well because they already offer early childhood
programming, while others thought the program provided an opportunity for their library to
work with an age group that they don’t normal reach. A few librarians liked that it gave them a
chance to engage with parents and families, rather than just with children.

Usefulness & Ease of Use of Library Program Resources
In general, most librarians found Wombats! Library Program resources to be very helpful. In

the post-survey, librarians rated the usefulness of the resources they received for implementing
the Wombats! Library Program.
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Librarian Ratings for the Usefulness of Program Resources (Ordered by Percent of Highest
Rating)

Did not use | Not useful Slightly Moderately Very
useful useful Useful
Work it Out @ Your Librar
K ORI (@ et Bty 0% 0% 3.8% 11.5% 84.6%
guides
PBS L ingMedia sit ith
earningiviedia site wi 0% 0% 0% 19.2% 80.8%
program materials
Slide presentations 0% 0% 3.8% 15.4% 80.8%
Overview videos for the
Wombats! Library Program 0% 0% 7.7% 11.5% 80.8%
and the Wombats! Family App
CT Corner Kit, Digital Toolkit:
Printable coloring sheets and 0% 0% 11.5% 15.4% 73.1%
activities
CT Corner Kit, Digital Toolkit:
& . 0% 0% 8.0% 24.0% 68.0%
Recommended booklists
Recruitment flyer and social
ul v ' 11.5% 0% 15.4% 19.2% 53.8%
media posts
Video walkthrough of the PBS
LearningMedia Wombats! 15.4% 0% 3.8% 30.8% 50.0%
website
CT Corner Kit: Treeborhood
3.8% 23.1% 15.4% 30.8% 26.9%
Standee
Virtual office hours with GBH 57.7% 0% 0% 15.4% 26.9%

Librarians appreciated having ready-made curriculum resources. Throughout the course of the
study, many librarians shared with researchers about the various roles they need to fill as a
member of a small staff in a rural library. As a result, they have limited time to prepare new
programming for families. For this reason, several talked about how helpful it was that the
Work it Out @ Your Library guides had all the information they needed to run the sessions,
including scripted language they could use. Some librarians shared that they had some initial
apprehension about running the program because they had never run a program like this or
had some fear about public speaking. But all of these librarians said that the resources made it
simple to implement and they felt more at ease once they got started. One librarian, who had
initially been a bit uneasy, said that it turned out to be a “piece of cake”. Many talked about the
ease of using the guides:

I love that it was already done for me. Just had to implement. And it was very ‘step by
step’... | didn't have to even think...l just read it. ...It was very easy to use.
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A few librarians mentioned specifically that the Prepare Ahead of Time page of the library guide
was very helpful for preparing for sessions quickly. A few also talked about how much they
appreciated having the Recommended booklists:

| thought the book lists were fantastic. Having that many options of things to pick from
for those story times was fantastic and they were all great books.

The majority of librarians felt sufficiently prepared to run sessions without attending virtual
office hours. For some librarians, the virtual office hours offered an opportunity to ask
guestions about the resources and share ideas with other librarians. But for most, the
combination of the Work it Out @ Your Library guides and the video walkthrough of the PBS
LearningMedia Wombats! website seemed sufficient for preparing for the sessions. One
librarian said that she would have liked to have a brief training. A few librarians had attended a
demonstration of a Work It Out @ Your Library session at a library conference; they found this
to be very helpful for understanding how to implement the program.

Librarians offered a few suggestions for additional resources that would have enriched the
program. Librarians’ “wishlists” for the program included Wombats! stickers to give to children,
a materials list for caregivers (that includes all the materials needed for the unit), more
printable activities to send home with families and to include in the CT Corner, and a Wombats!
character puppet to use at sessions.

Successes with Implementing the Library Program

Librarians saw that parents were excited to engage in learning with their kids. Several
librarians noted that the program was an opportunity for families to engage in learning
together. The program also helped parents recognize the ways in which they were already
implementing computational thinking skills in their daily lives. In addition, the library sessions
provided an opportunity for families to spend quality time together and have fun. Some
librarians noted that the in-person program was also a good way for families to interact with
other families and learn from each other.

It gave them some interaction time. The parents learned a lot more about their kids and
what their kids were able to do by doing the program.

Librarians reported that they saw evidence of learning from the Wombats! Library Program.
Several librarians reported seeing the participating children using computational thinking skills
on their own. Some librarians specifically saw evidence of sequencing or design process skills
during the different activities:
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| recognized it when we were doing the blanket fort and obstacle course. They were just
kind of running into it and it wasn't working. And then they stopped and said, ‘Wait a
minute, let's think about this.” So the kids stopped and said, ‘We’ve got to have steps.’

Librarians saw caregivers learning how to support children’s development of CT during the
program. Several librarians noted that caregivers learned how to ask questions or have
conversations with their child in ways that supported their CT learning. Some librarians believed
that the most helpful part of the program for families was getting to do guided activities
together, both at home and at the library. Several also felt that the program helped parents
recognize their child’s capabilities and learn how to let their child take the lead during session
activities.

| think some of the parents were just really learning that their kids could do things...kids
are so smart on their own. And then if you just give them the opportunity to... figure
some things out for themselves, they can really...show you what they know.

Librarians noticed that the music video feature helped with families’ engagement at the
library sessions and with the app at home. Several librarians explained that children were
excited to share their music videos with others at the library sessions. Some also mentioned
that the music video made the app motivating for caregivers to use. One librarian shared about
how motivated the children were to share, even beyond the library session:

The kids bring those [music videos] to show to each other... | think I've seen everybody's.
| even got them message me at night different ones. And they thought that was just
really neat.

Challenges with the Wombats! Library Program

Some libraries faced challenges in trying to recruit families who could commit to the program
schedule or who fit the prescribed age range. Many librarians reported having issues with
scheduling the program. They found that it was hard for some families to fit six in-person
sessions into their already busy schedules with many other extracurricular activities. Some
librarians mentioned that attendance varied across sessions because of family schedules,
ilinesses, or other external circumstances. But despite these identified challenges, the average
attendance rate across Home+Library families was very high (about 5 sessions of 6; see
“Attendance at Sessions” below),

It’s a challenge here in the rural areas...to get attendance because a lot of our parents
are working parents. And then trying to get...it all worked out where it's a perfect time
for...all the different parents to come.
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The research study placed a somewhat unnatural constraint of recruiting families in a narrow
age range; a few librarians struggled to recruit families within this range and shared that they
had interest from families with kids who were too young or too old to be included. They noted
that, in the future, they may include wider age range of children.

Librarians reported very few challenges with implementing the program. There were a few
librarians who felt that the children were too young for the materials and program and that
including older children would have been more successful. One librarian experienced technical
issues while using the PowerPoint at the sessions.

A very small number of librarians reported issues with the Wombats! resources. Two
librarians thought that the length and the complexity of the library sessions was
developmentally inappropriate for this age group based on their assessment of participating
children’s attention spans. One librarian did not like the characters or songs. These responses
were markedly different from those of other librarians and could be considered outliers.

Adaptations Made in Implementation

Librarians generally followed the prescribed plans for the sessions but some made small
adaptations. Many librarians thought the program involved the right amount of structure. A
few added additional activities, noting that they didn’t think the sessions were long enough:

| added some games... The one where they were doing the sand castle building, but that
was an activity they did at home. | pulled those into the library and we did them with
other things. | pulled out the Duplo blocks and had them look at a guide. ‘Can you put a
giraffe together? Can you put an alligator together?’ And they would have to figure out
which blocks matched that picture.

A few librarians also added more books to go along with the activities. One librarian had
families do an activity independently and then share out with the rest of the group, while
another librarian had larger groups complete the activities together.

3. Librarian Perceptions of Their Role in Supporting Caregivers

We asked librarians to rate the importance of different elements of the program for helping
families to learn and stay engaged.

In general, librarians found most elements of the library sessions to be very important. The
element with the greatest consensus was modeling and doing hands-on activities together at
the library, with 92% of librarians rating this as “Very important”. Libraries used all the program
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elements with a few exceptions; one librarian said that she did not check in with families at the
Story Time Sessions, and another did not offer the certificates at the end of the units.

Librarian Ratings of Importance of Program Elements (Ordered by Percent of Highest Rating)

Did not offer to Not Slightly Moderatel Very
parents important | important imp:rtant Important
Modeling and doing hands-on
activities together at the library 0% 0% 0% 8.0% 92.0%
(e.g. “Cup Castle”)
Story Time Session book readings 0% 0% 0% 24.0% 76.0%
Watching Wombats! videos 0% 0% 8.0% 20.0% 79.0%

together in the library

Family use of the app at home
(watching videos and doing 0% 0% 4.2% 25.0% 70.8%
hands-on activities)

Share and Celebrate Sessions:
During library sessions, families
discussing their experiences
doing activities at home

0% 0% 7.7% 23.1% 69.2%

Introductory Session 1:
Introducing CT and the 0% 0% 12.0% 20.0% 68.0%
Wombats! characters

Introductory Session 1: Helping

o 0% 4.0% 8.0% 20.0% 68.0%
families to download the app
Impromptu conversations at the 0% 3.8% 15.4% 15.4% 65.4%
library about the program & app
Introductory Session 1: Showing
0% 4.0% 0% 36.0% 60.0%

families how to use the app

Share and Celebrate Sessions:
Children receiving certificates at 3.8% 3.8% 15.4% 19.2% 57.7%
the end of a unit

Work It Out @ Home printed

guide for families 0% 0% 11.5% 34.6% 53.8%

Checking in with caregivers at

. . 4.0% 0% 8.0% 40.0% 48.0%
the Story Time Sessions

While the majority of librarians considered checking in with caregivers at Story Time Sessions to
be important, it was rated as slightly less important than other components. This may have
been because caregivers did not encounter many challenges in using the app and so did not feel
the need to get help. In an interview, one librarian explained that it seemed more valuable to
caregivers to have time to talk with each other than to check in with the librarian:
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I had set up blocks in a separate section, and we were supposed to talk to them about
how they were using the app at home, but the parents were far more interested in
connecting with each other than discussing the app.

Librarians described their role in terms of providing time, space, and permission to play.
Several librarians felt that their role was important because they helped guide parents through
the activities and provided support. Some librarians felt that this helped parents relax and feel
more confident in their ability to support their child’s learning.

I think...just creating a space where...the families didn't need to be distracted...and
creatfing] a dedicated time to do...an activity like this that they didn't need to set up and
break down, | think is always helpful. You know it can be daunting to pull out the
recycling bin and let your kids turn your kitchen into an obstacle course. But it's a little
bit easier when there's someone there hyping you up and saying... 'This is what we're
doing today. Let's get after it!" So | think just kind of...being the hype person and being
the person that...gives everybody permission to just do it.

4. Family Experiences Attending Wombats! Library Sessions

Attendance at Sessions

Families had high attendance at Library Sessions. Of the 6 library sessions offered, families
attended an average of about 5 sessions (M = 4.7, SD = 1.5). The majority of families in the
Home+Library group (72.5%) attended 5 or 6 sessions. Only 3 families (3.8%) attended no
sessions.
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Home+Library Families’ Attendance at Library Sessions
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Caregivers’ General Perceptions of Sessions

Overall, caregivers reported very positive feelings about the library sessions and resources. In
the post-survey, the vast majority of Home+Library caregivers reported that they and their
children enjoyed going to the sessions. Average ratings enjoyment of library program
components were all between “agree” (4) and “strongly agree” (5). In interviews, many
caregivers described the sessions as a fun event to look forward to. One caregiver described her
librarian’s facilitation this way:

The librarian did an amazing job explaining computational thinking to the parents and
how to apply it, as well as keeping each meeting fun and focused for the kids.

38



Caregiver Ratings of Library Program Components (n = 80)

Neither
Strongly Disagree | Agree nor Agree Strongly
Disagree 8 g 8 Agree M (SD)
(2) Disagree (4)

(1) (5)

(3)
1.3% 1.3% 6.3% 18.8% 72.5% | 4.60(0.77)

My child enjoyed going to the
Wombats! library sessions.
| enjoyed going to the Wombats!

) ) 0% 1.3% 8.8% 30.0% | 60.0% | 4.49(0.71)
library sessions.

My child was excited to share
about what we did at home with 0% 6.3% 15.0% 22.5% 56.3% | 4.29(0.94)
other families at the library.

| looked forward to talking with
other parents at the library 0% 1.3% 17.5% 41.3% 40.0% | 4.20(0.77)
sessions.

Caregivers in the Home+Library group appreciated the sense of community that the library
program created. Many caregivers mentioned that they valued the opportunity to interact with
other families with young children and develop a sense of community. Caregivers appreciated
being able to see how other caregivers interacted with their children and addressed similar
challenges. One caregiver described the value of having this time together:

We liked having the ability to go into the library and meet some new families that we
had never connected with before. And getting to spend that time together, just kind of
learning together and, you know, forming kind of a community where we all had pretty
similar age kids that were all going through the same things.

Impact of Library Sessions on Sustained Engagement

Many caregivers rated their experience at the library as highly valuable for supporting
sustained engagement with CT at home. We asked caregivers to rate items on the importance
of the library program in supporting their use of the app and their learning at home. More than
80% of caregivers gave positive ratings (“agree” or “strongly agree”) to items about the
helpfulness of the library program in doing activities, helping their child learn, or staying
motivated. Only about a third of caregivers, however, gave positive ratings about “needing” the
support of their librarian in order to use the resources. Taken together, this indicates that
caregivers felt they could have successfully used the app independently at home, but the library
experience enhanced it.
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Caregiver Ratings of Importance of Library Program Supports (n = 80; Ordered by Percent of

Highest Rating)
Strongly B Neither Strongly
Disagree Disagree Ag.ree nor Agree Agree M (SD)
1) (2) Disagree (4) (5)
(3)
My librarian helped me stay
motivated to keep using the 2.5% 2.5% 11.3% 30.0% 53.8% | 4.30(0.95)
Wombats! App.
Going to the library sessions
helped me to do the Wombats! 0% 2.5% 12.5% 32.5% 52.5% | 4.35(0.80)
activities with my child.
| was able to help my child
learn computational thinking at 13% | 3.8% | 150% | 28.8% | 51.3% | 4.25(0.94)
home because of the help | got
from my librarian.
The Work it Out @ Home printed
materials helped me understand 25% | 51% | 152% | 46.8% | 30.4% | 3.97(0.95)
how to help my child learn CT
computational thinking at home.
| needed the support of my
librarian to be able to use the 7.5% 36.3% 20.0% 20.0% 16.3% | 3.01(1.24)
Wombats! resources.

Library sessions provided an important motivation to complete activities. In interviews,
almost all Home+Library caregivers explained that the library program provided a helpful sense
of “accountability” in getting activities done at home. We asked Home+Library caregivers to
reflect on the value of the library program by asking them to imagine how their experience
would have been different if they had used the app at home. All said that they still would have
used the app, but most said they thought they would have been less engaged. Some said that
without the library program, it would have been much more challenging to stay engaged:

[l]f we were left to just basically do everything at home without the in-person at the
library, we would probably have failed. We probably would have maybe made it a week,
possibly two. And then life would've got caught up and we just, we wouldn't have made

time.

Specifically, about half of caregivers in the Home+Library group indicated in the post-survey
that their child’s desire to share about what they did with others at the library sessions was a
motivator to stay engaged throughout the study period.
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Percent of Home+Library

Supports to Sustained Engagement (Home+Library Group Only) Caregivers (n = 80)

My child wanted to be able to share about what we did with parents,

45.7%
caregivers, and library staff at the Share & Celebrate session. °

Some caregivers shared that librarians encouraged them to use the CT engagement
strategies. Several caregivers mentioned that their librarian provided support by encouraging
patience during the activities and modeling how to talk to children about CT skills. When asked
if they learned any tips from their librarian, one caregiver said:

| think the biggest one for me is...not just saying, ‘Hey, this is how you do it’ and
expecting [my children] to do it, [but]...letting them fail, to let them figure it out.

Caregivers shared that librarians modeled strategies for supporting learning. Specifically, one
caregiver described how he noticed the librarian asking questions about the videos and he tried
to emulate that:

[W]hat we did in class at the library, that's kind of the way | tried to do it at home... [T]he
way she would watch the video and then she'd ask questions... ‘What did you see in the
video?’ | would try to do that that way to help [Child’s name] to remember what was
going on in the video... | just kind of used her template as my way of...interacting with
the app...

Some caregivers felt that the library sessions increased their child’s engagement with the
activities and helped deepen their understanding of the content. Some reported that their
child benefited from working together and problem solving with other children and observing
the variety of ways that different children solved problems.

| think the app is great but | do think it's cool that you guys partnered with the libraries
because | feel like it helps build confidence for a lot of kids... | definitely think it helped
build confidence for my daughter, interacting with other people, seeing how they did
things. | thought that was beneficial....Like ‘Oh, | could use that.’... [W]hen they were
doing the obstacle course...they were working together to do it.
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6. Evidence of Change in Key Outcomes

Evidence of Change in Children’s CT Skills & Mindsets

Across the full sample, caregivers reported that their children’s CT mindsets significantly
increased after using Wombats! resources. Based on a paired t-test of the full sample, children
increased from pre- to post-test in CT Mindsets after participating in the Wombats! program.
This finding was supported by interviews; some caregivers noticed that their children appeared
to become less easily frustrated while solving problems.

Changes in Child CT Mindsets from Pre- to Post-Test

Average Pre Average Post t(df)
Score (SD) Score (SD)
Child CT Mindsets 3.65 (0.67) 3.86(0.75) 2.94(140)**

** 5 < 01

Many caregivers reported that their children were able to follow the steps of the design
process, although some did not see that with Game Design in particular. In interviews, we
asked caregivers to think about two specific activities — Game Design and Wombats Waiter —
and to reflect on what they learned from doing those activities. Based on caregivers’
descriptions of their experiences with the Game Design activity, children often interpreted the
goal of the activity as making a bowling game and persisting in knocking down the pins, as
opposed to creating a new game and improving the design of the game to make it more fun.
Some caregivers may have interpreted it this way as well. Caregivers provided evidence,
however, of children using the design process in other activities, including the Stuffy Slide.
Some noted that their child was utilizing these skills during daily play:

And he was trying to build something for his cars to go on top of. It did not work. So he
said, ‘I gotta try it again’. He started doing the same thing. He would test it. He would
undo it and then try it again.

Some caregivers noticed that their children—especially ones on the younger end of the age
range—did not feel the need to “improve” during Create, Test, Improve! activities. Children
often felt satisfied with what they made initially; this made it somewhat challenging for
caregivers to try to support this skill when children didn’t feel the need for it:

Almost every time she would just be like, ‘It's fine the way it is.” But | was like, ‘We have
to think of a way to improve it.” ...Usually, I'd have to encourage her to think of
something else.
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Several caregivers also mentioned that their child understood the CT skill of sequencing
during Wombats Waiter as well as during their daily activities. Many reported that their child
has started using sequencing skills in daily life and routines, such as while getting dressed, tying
their shoes, or while helping around the house. One caregiver shared how Wombats! resources
have played a significant role in supporting their child’s language development as well as
sequencing skills:

He was in the first percentile 2 years ago for expressive and receptive language. The
Wombats TV show is a major part of how we helped him to understand us. He was really
drawn to the Step It Out episodes—learning the steps to washing the stuffed animal
episode. So ever since then we’ve put things in a simple 1-2-3 step process for him. And
he does that on his own now, saying ‘Okay Mama, step one—get shoes on, step two—
get in the car, step three—go to the grocery. So having this reinforced with the Wombats
app helped us even more so. He continues to do this ‘step it out’ strategy and loved
writing the steps down and drawing the pictures.

Comparing the two groups, children in the Home+Library group and the Home-Only group did
not differ significantly in CT Mindsets at post-test. Based on ANOVA, Home+Library and Home-
Only caregiver ratings of Child CT Mindsets were not significantly different at pre-test. Using
linear regression, we tested to see if participation in the Home+Library was associated with
greater Child CT Mindsets at post-test compared to participation in the Home-Only group,
controlling for children’s mindsets at pre-test. Participation in the Home+Library group was not
significantly associated with post-test scores, meaning that this group did not have better
outcomes compared to the Home-Only group.

Children in the Home+Library group and Home-Only group did not differ significantly in their
CT skills at post-test. In the post-survey, we asked caregivers to rate children’s use of skills
related to the design process during Create, Test, Improve! Activities (Child CT Skills — Design
Process scale), and their use of skills related to sequencing during Step It Out! Activities (Child
CT Skills — Sequencing scale). These scales were only collected at post-test and so could only be
compared at this timepoint, without controlling for pre-test scores. For both CT skills, both
groups reported average ratings between “agree” (4) and “strongly agree” (5). Based on
independent samples t-tests, the intervention groups did not show differences in CT skills
related to the design process or sequencing.

Evidence of Change in Caregivers’ CT Understanding
Across the full sample, caregivers significantly increased their level of CT understanding.
Looking at individual caregivers’ change in understanding, 40.6% of caregivers increased one

level in their understanding of CT between the pre and post (from a level 1 or 2 to a level 2 or 3)
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and 18.2 % of caregivers increased two levels between the pre and post (from a level 1 to a
level 3). A Wilcoxon signed-rank test showed that the difference in level of CT understanding
between pre- and post-survey was significant, Z=7.24, p < .001.

Percent of Caregivers across the Full Sample at Each Level of CT Understanding (N = 141)

reference to specific CT skill

smaller pieces, finding patterns,
so you can more easily make a
plan of how to solve something.”

Coding Examples Pre Post
Level 1 No problem solving or specific | “The process a child may learn 57.9% 19.4%
CT skill mentioned and think from a device or
technology.”
Level 2 Problem-solving OR reference | “It’s skills and practices for solving 35.0% 43.2%
to specific CT skill complex problems.” or “A step by
step process to complete and
understand a task.”
Level 3 Problem-solving AND “Breaking down problems into 7.1% 37.4%

Comparing the two groups, Home+Library caregivers did not differ significantly from Home-

Only caregivers in their changes in CT understanding. Based on a Mann-Whitney U test,

Home+Library and Home-Only caregivers did not differ significantly at pre-test in their level of
understanding of CT. We compared the two groups to see if participation in the Home+Library

group was associated with a greater level of CT understanding, controlling for pre-test

understanding. In the post-survey, a higher percentage of caregivers in the Home+Library group
had a level-3 understanding of CT (41.8%) compared to the Home-Only group (31.7%). Also, a

smaller percentage of caregivers in the Home+Library group had a level-1 understanding
(16.5%) compared to the Home-Only group (23.3%). Although this advantage of the

Home-+Library group is visible in the graph below, an ordinal regression indicated that this was
not a statistically significant effect, B(SE) = 0.34(0.33), Wald(df) = 1.07(1), p = .301.
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Percent of Caregivers within Group at Each Level of CT Understanding at Post-test
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Evidence of Change in Caregivers’ CT Attitudes

Across the full sample, caregivers had significantly more positive attitudes about CT after
participating in the program. Based on paired t-tests of the full sample, caregiver ratings of

Value of CT increased significantly from pre- to post-test with an effect size of .27, representing
a small effect. Caregiver CT Self-Efficacy also increased significantly from pre- to post-test with

an effect size of .88, representing a large effect.

Changes in Caregiver CT Attitudes from Pre- to Post-Test

Average Pre Average Post t(df)

Score (SD) Score (SD)
Caregiver Value of CT 4.05 (0.57) 4.25 (0.61) 3.26(140)**
Caregiver CT Self-Efficacy | 3.31 (0.66) 3.89 (0.63) 10.4(140)***

***p<.001, **p<.01

In interviews, some caregivers described a greater sense of understanding of how to talk to

their children about CT and help them practice CT as a result of using Wombats! resources. A

few caregivers specifically noted that the program taught them how to use CT language with
their child. One caregiver in the Home+Library group explained that she had some knowledge

about CT before participating but this program helped her to understand how to apply it to her

parenting:

As a parent, it's one thing to...have clinical knowledge, it's a whole other thing for you to

apply that every single day with your children. So | feel like this experience for me as a
parent gave me the confidence and the knowledge to know how to incorporate
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computational thinking in every day, thinking through the steps...test and
improve...giving me that vocabulary and then showing me how | can use it in everyday
things that we already do, like making forts and playing games outside and cooking
together.

Comparing the two groups, caregivers in the Home+Library group and the Home-Only group
did not differ significantly in their CT attitudes at post-test. Based on ANOVA, Home+Library
and Home-Only caregiver CT-related attitudes were somewhat different at pre-test;
Home+Library caregivers had marginally higher ratings of Value of CT, t(df) = 1.82(139), p =
.071, and significantly higher values of Caregiver CT Self-Efficacy, t(df) = 2.67(139), p = .008.
Using linear regression, we tested to see if participation in the Home+Library was associated
with more positive CT attitudes at post-test compared to participation in the Home-Only group,
controlling for their attitudes at pre-test. For both Value of CT and Caregiver CT Self-Efficacy,
participation in the Home+Library group was not significantly associated with post-test scores
after accounting for differences at pre-test. Although Home+Library caregivers had significantly
higher CT Self-Efficacy at post-test compared to Home-Only caregivers based on ANOVA, the
linear regression demonstrates that this difference is related to pre-test differences and not an
effect of participation in the library program.

Caregiver Value of CT and CT Self-Efficacy for Both Groups, Pre- and Post-Test

5

Pre Value of CT Post Value of CT Pre CT Self-Efficacy  Post CT Self-Efficacy
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w

]

=
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Evidence of Change in CT Engagement Strategies

Across the full sample, caregivers reported significantly greater use of CT engagement
strategies after using Wombats! resources. Based on a paired t-test of the full sample,
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caregivers increased from pre- to post-test in CT Engagement Strategies, t(df) =7.61(140), p <
.001.

Changes in Caregiver CT Engagement Strategies from Pre- to Post-Test

Average Pre Average Post t(df)
Score (SD) Score (SD)
CT Engagement Strategies 3.81(0.61) 4.24 (0.53) 7.61(140)***

*6% 5 < 001

Many caregivers described using CT engagement strategies related to child autonomy as a
result of participating in the program. Many caregivers reported that participating in the
program helped them learn to step back and let the child take the lead during the activities and
during other daily learning opportunities. Two caregivers described the changes in their
thinking:

[Before participating in the library program] we would get into making forts, | would just
take care of it, like ‘Oh let me just let me fix it.” But really, seeing that as a parent | need
to give them more ownership to help them create problem solving skills.

I don't think | had realized how much | jump in when they're playing...I guess it's just the
teacher mode... So for me to have to stand back and be like, 'OK, he needs to do it', that
was...rough for me, but got better as it went on.

Librarians also observed this shift in caregivers’ behavior as they interacted with their children
during library sessions. One librarian shared:

It was cool to see parents...asking questions to help their kids think or how to fix a
problem. It was cool to see them trying their best not to...do it themselves.

When comparing the two groups, caregivers in the Home+Library group reported significantly
greater use of CT engagement strategies at post-test compared to the Home-Only group.
Based on ANOVA, Home+Library and Home-Only caregiver ratings of CT Engagement Strategies
were not significantly different at pre-test. Using linear regression, we tested to see if
participation in the Home+Library was associated with greater use of CT engagement strategies
at post-test compared to participation in the Home-Only group, controlling for strategy use at
pre-test. The Home+Library group had significantly higher post-test scores, controlling for pre-
test scores, compared to the Home-Only group, B(SE) = 0.17(0.08), t(138) = 2.03, p = .045. In the
graph below, post-test scores are plotted on the y-axis against pre-test scores on the x-axis. The
lines indicate the average relationship between pre- and post-scores for each group. The
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Home+Library slope is steeper than the Home-Only slope, indicating that Home+Library
caregivers had higher post-test scores relative to their pre-test scores.

Scatter Plot of Post CT Engagement Strategies Scores Relative to Pre Scores Across Groups
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Evidence of Changes in Feelings about the Library

Survey data suggests that Home+Library families had slightly stronger feelings of connection
at their libraries after participating in the Wombats! Library Program. Based on ANOVA,
Home+Library and Home-Only caregiver ratings of Library Belonging were not significantly
different at pre-test. To test for an effect of participating in the Wombats! Library Program on
families’ sense of belonging at the library, we used linear regression on post-test Library
Belonging scores, controlling for pre-test scores. Participation in the Home+Library group was
marginally associated with post-test Library Belonging, B(SE) = 0.16(0.08), t(138) =1.97,p =
.051.

Participation in the Wombats! Library program motivated caregivers to use the library more.
Over half of interviewed Home+Library caregivers said that a benefit of participation was having
a reason to go to the library every week. Several caregivers reported that they had not
previously utilized the library very much, but this program encouraged them to go:

We normally don’t schedule library time but am glad that we did! Now | think we will go
more often!
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One parent explained that, with the busyness of life, it is hard to make the time to go
anywhere—including the library—unless she has it scheduled in her calendar. But with the
Wombats! program, the day of the library sessions became their regular ‘library day’. Her family
then began to utilize other resources at the library that they might not have otherwise:

...While we’re here, let's check out some books. And then we're going to be here next
week so | can return the books...and it’s a rhythm for us...We were checking out seven,
eight books and then we were reading them every day...It just gave me another reason
to use the library.

Engagement in CT Activities

Across the full sample, caregivers indicated that they were having conversations with their
children about media and making connections between media and daily life more often after
participating in the program. At pre-test and post-test, caregivers reported how often they
engage in joint-media activities (co-view videos, have conversations about media, and make
connections between media and daily life with their children). To compare frequencies from
pre- to post-test, we used Wilcoxon signed-rank tests for each item. Frequency of co-viewing
did not vary significantly from pre- to post-test. Frequency of conversations about media,
however, increased significantly from pre- to post-test, Z=2.94, p = .003. At post-test, 53.2% of
caregivers reported having conversations about media 3-4 times per week or more compared
to 42.6% at pre-test. Frequency of making connections to daily life also increased significantly, Z
=3.24, p = .001. At post-test, 46.1% of caregivers reported having conversations about media 3-
4 times per week or more compared to 34.8% at pre-test.

Comparison of Pre- and Post-Test Frequency of Joint Media Engagement for the Full Sample

Pre - Co-viewing

Post - Co-viewing

Pre - Conversation about media

Post - Conversations about media

Pre - Connections to daily life

Post - Connections to daily life

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Did not do this past month = 1-2 times this past month m 1-2 times per week M 3-4 times per week B More than 5 times per week
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Comparing the two groups, Home+Library caregivers had significantly greater joint media
engagement at post-test compared to Home-Only caregivers. At pre-test, Home+Library
caregivers reported marginally higher frequency of co-viewing compared to Home-Only
caregivers, Mann-Whitney U = 1988, Z=1.96, p = .05, with 65.1% of Home+Library caregivers
co-viewing 3-4 times per week or more compared to 52.4% of Home-Only caregivers; the
groups did not differ significantly in frequency of conversations about media or making
connections to daily life. To test the effect of participating in the Wombats! Library Program on
joint media engagement, we conducted ordinal logistic regression on each of the joint media
engagement items, controlling for pre-test levels. Participation in the Wombats! Library
Program was associated with more frequent joint media engagement at post-test, controlling
for pre-test levels, for co-viewing, B(SE) = 0.84(0.33), Wald = 6.42, p = .011, conversations about
media, B(SE) = 0.99(0.49), Wald = 3.44, p = .002, and connections to daily life, B(SE) =
1.24(0.34), Wald = 13.4, p < .001.

Group Comparison of Post-Test Frequency of Joint Media Engagement
Home-Only - Co-viewing

Home-+Library - Co-viewing

Home-Only - Conversation about media

Home+Library - Conversations about media

Home-Only - Connections to daily life

Home+Library - Connections to daily life

0% 10% 20% 30% 40% 50% 60% 70% 80% S0% 100%

Did not do this past month = 1-2 times this past month = 1-2 times per week M 3-4times per week B More than 5 times per week

On average, Home+Library families spent about 13 minutes more on activities per week
compared to Home-Only families. Based on weekly text messages, Home+Library caregivers
reported spending more time per week on Wombats! activities, on average, compared to
Home-Only caregivers. Using an independent samples t-test, this difference was marginally
significant.
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Group Comparison of Average Weekly Time Spent on Wombats! Activities

Home+Library Home-Only Group
Group M (SD) t(df)
M (SD)
Average Weekly Minutes 58.5(37.9) 45.7 (28.4) 1.88(96.5%), p = .058

¥ Equal variances not assumed

Home+Library families completed significantly more hands-on activities compared to Home-
Only families. Home+Library families completed, on average, about 10 of the 12 activities (M =
9.95, SD = 2.35), while Home-Only families completed, on average, about 8 of the 12 activities
(M =8.03, SD = 3.78); this was a significant difference, t(94.5)= 3.48, p < .001. The
Home+Library group had the opportunity to complete two of these activities at library sessions,
so in order to make a fair comparison of activities, we also compared the number of activities
that families completed only at home, excluding the two activities completed at the library. Of
these ten activities, the Home+Library caregivers completed, on average, 8 activities (M = 8.08 ,
SD = 2.20), while Home-Only caregivers completed, on average, 7 activities (M =6 .54, SD =
3.19); this continued to be a significant difference, t(101)= 3.22, p = .002. All Home+Library
families completed at least one Create, Test, Improve! activity and one Step It Out! activity. In
contrast, 4 of the 67 families in the Home-Only group did not complete any activities, and an
additional 6 of the 67 families completed no Step It Out! activities.

Intervention Group Comparison of Activity Completion Rates

Home+Library
Group Homel;/??SI\[/))Group t(df)
M (SD)
Total Activities 10.0 (2.35) 8.10 (3.78) 3.39(96.5)**
Total Activities, excludin
. IVI.I X .u. ne 8.08 (2.20) 6.60 (3.19) 3.36(104)**
library session activities

** p< 01
Librarian Ratings of Program Benefits for Themselves

Librarians reported that participating in the Wombats! program significantly increased their
understanding of CT, their ability to support families in CT, their connections with families,
and their excitement towards digital media. We asked librarians to report retrospectively on
how using Work It Out @ Your Library resources benefitted them. In the post-survey, we asked
them to report on four potential areas of benefit (listed in the table below), rating their level
before and after using the resources (on a 6-point scale, with 1 representing “very low”, to 6
representing “very high”). For all four items, the average “before” rating was close to 3,
meaning “somewhat low”. The average “after” ratings were close to 5, meaning “high”. Based
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on paired sample t-tests, evaluating the average change in scores across librarians, librarians

increased significantly in all four areas.

Librarians’ Retrospective Ratings of the Effect of the Program on Themselves

families to learn together

Before After Paired t-test
M (SD) M (SD) t(df)
My understanding of computational thinking 2.96 (1.59) | 4.96(0.77) | 7.69(25)***
My understanding of how.to support f.amilies .of. 3.00 (1.30) | 4.92(0.89) | 9.29(25)***
young children to engage in computational thinking
The‘c‘loseness of my relationships with participating 3.36(1.44) | 5.23(0.82) | 7.61(25)***
families
My excitement to use digital media for supporting 2.92(1.06) | 4.88(1.21) | 10.92(25)***

k% < 001

Several librarians mentioned that the program showed them how educational media can be
used in a library. A few librarians mentioned that they feel more comfortable using educational

media at the library after the program.

We hadn't really used that [educational media] | don't think...I'm very anxious to explore
what all PBS has to offer...because it...made it so easy.

Some librarians shared that the program gave them more confidence in supporting families of
preschoolers, particularly in relation to CT learning. In interviews, some librarians talked about
feeling more comfortable interacting with families of preschoolers and providing guidance on

using resources.

| feel like this program has given me more confidence to speak on...the concepts
that...we use during this program. | don't think | would have had that confidence to say,
‘Well, have you ever looked at Wombats?’ or ‘Hey, let's go look at these activities over
here on this shelf.’...Even though | do that every day in my job, | feel much better about

doing that now with this age group.

A few librarians also discussed how implementing this program made them feel more confident
and more motivated to incorporate CT into other library programming:

| think it makes me want to be more intentional...especially with story time... Trying to
create crafts and things that kids can do for themselves...try to use more CT ways of
thinking in this stuff that | do with our programs for toddlers.
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One librarian explained that because she knew the Wombats! resources so well, she felt
confident in recommending them to families as something that would be helpful.

Evidence of Change in Librarians’ CT Understanding

Librarians’ understanding of CT tended to increase from pre- to post-test, although this
change was not statistically significant. At pre-test, the majority of librarians (57.7%) had a
level-2 understanding of CT; no librarians had a level-1 understanding. In contrast, at post-test,
the majority of librarians had a level-3 understanding of CT (69.2%). Based on a Wilcoxon
signed-rank test, this was not a significant change across the full sample of librarians, Z=1.41, p
=.157; this was not surprising, however, given the very small sample of librarians (n = 26). To
probe this further, we compared mentions of specific CT skills solving in librarian’s definitions.
More librarians mentioned specific CT skills, such as decomposition and sequencing, in the
post- (73.1%) than in the pre-survey (50.0%). A chi-square test showed that this was a
marginally significant difference, X? (1, N = 26) = 2.925, p = .087.

Percent of Library Staff at Each Level of CT Understanding
Coding Examples Pre Post
Level 1 | No problem- “Applying concepts from computer 0.0% 3.8%
solving or specific programming to everyday tasks to
CT skill mentioned | improve your learning.”

Level 2 | Problem-solving “How to think through 57.7% 26.9%
OR reference to problems...problem-solving skills,
specific CT skill critical thinking skills.”

Level 3 | Problem-solving “Computational thinking is breaking a 42.3% 69.2%
AND reference to problem or task into parts, finding
specific CT skill patterns and organizing the task step

by step in a way that can be tackled in
a more manageable way.”

Evidence of Change in Librarians’ CT Attitudes

Librarians had overall positive attitudes about CT both before and after using the Wombats!
resources, but their self-efficacy in supporting CT increased significantly. For both Value of CT
and Librarian CT Self-Efficacy, both at pre- and post-test, scores were high. Across all
participants, average scores were between 4 and 5 (“agree” to “strongly agree” on the scale),
indicating that participants generally had positive attitudes about CT. It is likely that library staff
who were participating in this program already had positive feelings about CT, either from their
previous experiences or from conversations with the study team during recruitment. Although
average scores of Value of CT increased slightly from pre- to post-test, paired t-tests indicated
that scores did not change significantly. Librarian CT Self-Efficacy, however, significantly
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increased from pre- to post-test with an effect size of .45, representing a close-to-medium
effect size.

Changes in Librarian CT Attitudes from Pre- to Post-Test

Average Pre Average Post t(df)
Score (SD) Score (SD)
Librarian Value of CT 4.40 (0.53) 4.52 (0.66) 1.04(25)
Librarian CT Self-Efficacy 4.06 (0.63) 4.33 (0.49) 2.30(25)*

*p<.05
7. Perceived Value of the Library Program for Families

To further assess how families benefited from the library program, librarians were provided a
list of hypothesized benefits for families in the Home+Library group, and asked to indicate
whether or not they observed these benefits. All librarians reported that caregivers gained a
greater understanding of CT and learned how to support their children in CT. All librarians
also reported that parents and children spent more time learning together. In an interview,
one librarian observed that this effect extended beyond the Wombats! activities:

It wasn't just the activities on the app... They just started doing more activities, not even
the planned activities. They just started doing more with their kids.

Percent of Librarians Who Observed Specific Program Benefits for Families

Potential Benefit Pfercer.it of
Librarians
Caregivers gained a greater understanding of CT. 100.0%
Caregivers gained a greater understanding of how to support their 100.0%
children in CT.
Caregivers and children spent more time learning together. 100.0%
Children developed CT skills and mindsets. 92.3%
Families developed a stronger relationship with me (the librarian) and 84.6%
the library.
Families developed a stronger sense of community with each other. 73.1%
Csregi\r/]el;s developed a stronger sense of how to use digital media with 57 79%
their child.

A few librarians noted additional benefits: families learned about the Work It Out Wombats!
series and continued to watch, families learned that the library had valuable programming for
children, and families felt they were making a significant impact by taking part in a research
study.
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Caregiver Perceived Value of the Wombats! Resources

Most caregivers found the Wombats! resources to be highly valuable for supporting their
child’s learning. In interviews, many caregivers described the development of problem-solving
skills as a primary benefit of this program. One caregiver explained the value he saw in
practicing problem solving at this early age:

It was a wonderful experience for me and my family... We weren’t sure how to grow that
skill but this has definitely given us some bricks to lay a foundation for her and help her.
And | think it's going to be very fundamental in her life...to help her to continue to use
these skills that she's learned and be able to apply them to anything else that she does.

One homeschooling mother explained that using the app helped her to feel better about being
able to provide high-quality learning opportunities for her children in the midst of a busy life:

OK, we had a really busy day. We had no time to do formal sit-down work, but we can do
Work it Out Wombats! Y’all can have a good time...and | can feel good about knowing
that y’all watched something that was wholesome, you were using your brain and we've
really worked through some big things and to me...that was gold... And | plan on
continuing to use the app because | really enjoyed that peace of mind...and...being able
to relieve myself of the mom-guilt...1I felt like, you know what? Good job, mom!

Many caregivers felt that the Wombats! resources enriched their children’s play and their
interactions together. In interviews, several caregivers discussed how Wombats! activities
often inspired their children to continue pretend play scenarios. Activities also gave caregivers
ideas for ways to play together with their children, which does not always come naturally. They
appreciated that doing the activities together provided opportunities for them to feel that they
were genuinely working together to solve problems.

Only one interviewed caregiver (in the Home-Only group) indicated that she was unsure of
the educational value of the app. She explained that her child does things like build forts all the
time and so she would prefer to give him resources related to learning numbers or letters. It
was unclear whether this caregiver did not understand the goal of the app in practicing CT skills,
or if she did not see the value in CT. Although this caregiver is an outlier, we thought it was
notable that this family did not have the opportunity to attend library sessions. One important
role of librarians may have been to communicate the importance of CT skills and how
Wombats! activities allow children to practice them.

55



Perception of media as bridge for learning across contexts

Librarians saw the value of engaging media in helping families to connect to CT. Almost half of
the librarians mentioned that the Wombats! characters helped with engagement. Several
librarians reported that the program helped show how educational media can be used in library
settings and a few mentioned that it helped them get more comfortable or interested in using
educational media at the library. One librarian described the value of the media this way:

The characters are very relatable. The show overall has something that | felt even our
grown-ups were getting some little...light bulb moments with how to approach different
things with the kids.

Several librarians mentioned that the program was more engaging because of the use of
digital media. Specifically, a few librarians mentioned the songs and videos helped to draw
families in. One librarian mentioned that children were learning without realizing it because of
the videos and characters they were drawn to.

Having those little clips and then being able to relate that to the activity that we were
doing was | think...what made the connection for the computational thinking for the kids
who were getting it... [T]hey were learning without realizing they were learning because
they had characters that they were connected to...

Conclusions

Results from this study provide evidence for the following conclusions.

Use of the Wombats! App led to sustained family engagement in CT learning, significant
improvements in caregivers' CT-related attitudes and use of parent engagement strategies,
and significant improvement in children's development of CT mindsets. Across intervention
groups, families showed a high level of engagement with the app, with a high percentage of
activities completed and substantial amounts of time dedicated to learning and playing
together. Caregivers also reported changes in the way they interacted with their children while
using Wombats! resources. They were significantly more likely to have conversations with
children about the media, including making connections to their daily lives. They also reported
significantly greater use CT engagement strategies during problem solving. Caregivers also
noted significant changes in their children’s CT mindsets as they approached problems,
including persistence and flexible thinking. These positive changes may have extended beyond
the use of the app. Several caregivers noticed that their children continued playing out the
themes of Wombats! activities long after using the app, suggesting that the app supported
children’s continued use of CT skills.
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One of the more dramatic shifts for both caregivers and librarians was in their sense of self-
efficacy in supporting CT learning. Both caregivers and librarians showed significant changes in
CT Self-Efficacy based on survey scales, and this was supported by interview data. The
Wombats! resources allowed librarians and families to engage in CT learning in a way that was
simple and fun. Although the term “computational thinking” might have sounded intimidating
to some at the outset, the accessibility of these resources appeared to have a demystifying
effect. This kind of positive, confidence-building experience with STEM learning may spur
librarians to pursue more STEM programming and caregivers to engage in more STEM
opportunities with their children.

Participation in the library program was associated with enhanced outcomes, including
significantly more family engagement in CT learning, significantly greater growth in
caregivers’ use of CT engagement strategies, and the development of a valuable sense of
community. Although families in the Home-Only group were clearly able to benefit from the
app without the support of the library program, families in the Home+Library group
experienced additional benefits. Both children’s experience while problem solving and
caregivers’ experiences supporting their children were enriched by being in community.
Librarians were able to create a welcoming space for families to learn together and build a
sense of community with other families, which helped to motivate continued learning at home.
Home+Library families stayed more engaged over time (completing on average, 8.1 of 10
activities as compared to 6.6 in the Home-Only group) and reported greater changes in
caregiver behavior, such as learning to let their child take the lead when solving problems.
Furthermore, while caregivers in both groups reported that they had conversations with their
children about Wombats! media, Home+Library caregivers reported that they more frequently
had conversations related to digital media and more frequently made connections between
media and their everyday lives. These results highlight the importance of gathering together in
a physical space and interacting face-to-face for supporting families in early learning.

The Wombats! App includes innovative features that can support families in reflection. The
music video feature and reflection questions provided families with supports for having rich
conversations about the process of solving problems. This kind of reflection is vital for helping
children to internalize the CT skills that they practiced, making it possible to apply those skills to
new situations. Many families were able to utilize these features to help their children make
sense of their experiences and to build connection at the same time. Furthermore, many
families were motivated to use these features as a jumping-off point for conversation with
other families at the library sessions. For some families, using the app in the context of
community may provide important motivation to maximize its potential for supporting
reflective conversations.

The Work It Out Wombats! Family App is an easily accessible way for families in rural
communities to engage in CT learning. The app is free and does not require internet access for
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use. Although some families experienced minor technical challenges, families were generally
able to download and use the Wombats! App with ease. Caregivers reported that the app was
easy to navigate and the activity instructions were straightforward. Children connected with
Wombats! characters and were motivated to watch videos and do activities. Additionally, some
homeschooling families in the study felt that the app could be useful in their practices, which is
particularly relevant for rural areas where children are more likely to be homeschooled (Hudson
et al., 2023).

Work It Out @ Your Library resources represent a cost-effective model for supporting small,
rural libraries in providing high-quality programming for families of young children. Work It
Out @ Your Library resources provided all the necessary supports for librarians in small, rural
libraries to implement the program. Librarians generally felt they had all the support they
needed to be able to implement a successful and vibrant library program. The ready-made
curriculum allowed them to run sessions with minimal preparation time—an important factor
for librarians who provide many varied services to their communities with a small staff and
limited resources. The library program provided sufficient structure while also allowing
librarians to tailor their sessions for their families.

In an age of ever-growing concern over the harms of excessive screen time and social
isolation, Wombats! resources provide a valuable example of the potential of digital media to
support off-screen learning and community connection for families of young children. The
combination of digital media, mobile technology, and library supports motivated families of
young children to engage in high-quality playful learning. Both librarians and caregivers in the
Home+Library group agreed that the quality of this experience derived from the synergy of
multiple components: engaging characters and storylines that introduced concepts of CT, an
app-based format that provided convenient delivery of instructions and tips to practice CT skills
through play, and an in-person program that provided community support and motivation for
caregivers and children to stay engaged. These components worked together to spark
intergenerational play and learning.
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Appendix A. Survey Scale Information

Items on each of the following scales were rated on a 5-point Likert scale (from “strongly

disagree” to “strongly agree”).

Child CT Mindsets

Pre-test | Post-test
N 149 141
# of Items Retained in Composite Score 5 5
Cronbach’s Alpha .786 .898
Included in
Items Composite
Score
1. My child was confident to try to figure out what to do. Y
2. My child was able to brainstorm different ways of doing things. Y
3. My child was able to explain to me clearly how they were trying to solve the problem. Y
4. My child wanted to solve the problem one way, but when it didn’t work, my child was v
able to think of a new way to solve it.
5. When things weren’t working the way my child wanted, they kept trying until they v
figured it out.
6. My child was able to listen to my ideas about how to solve the problem.
Child CT Skills — Design Process
Post-test
N 141
# of Items Retained in Composite Score 3
Cronbach’s Alpha .825
Included in

Items Composite

Score
1. My child was able to think of ideas for making or building something new. Y
2. After my child made something, they were able to test it out to see how it worked. Y
3. My child was able to use what they learned from the testing to make it better. Y
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Child CT Skills — Sequencing

Post-test
N 140
# of Items Retained in Composite Score 3
Cronbach’s Alpha .756
Included in
Items Composite
Score
1. My child understood that it was important to follow the steps in order. Y
2. My child was able to follow the steps in order while making or building something. Y
3. My child used words related to order, such as “first”, “second”, and “third”, “next”, or v
“then.”
Value of CT (administered to caregivers and librarians)
Pre-test Post-test Pre-test Post-test
Caregiver Caregiver Librarian Librarian
Sample Sample Sample Sample
N 149 141 25 26
# of Items Retained in Composite Score 5 5 5 5
Cronbach’s Alpha .855 .824 794 .902
Included in
Items Composite
Score
1. We should do computational thinking activities with preschoolers. Y
2. Learning computational thinking skills can help preschoolers solve everyday v
problems.
3. Caregivers can learn to help their children do computational thinking activities. Y
4. Children who are in preschool are too young to do computational thinking v
activities.*
5. Computational thinking is confusing for preschoolers.* Y

*Reverse-coded
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Caregiver CT Self-Efficacy

Pre-test | Post-test
N 149 141
# of Items Retained in Composite Score 4 4
Cronbach’s Alpha 757 .733
Included in
Items Composite
Score
1. It’s hard for me to help my child learn computational thinking.* Y
2. 1 do not know enough about computational thinking to be able to help my child with v
it.*
3. | can come up with fun activities that would help my child learn computational thinking. Y
4. | know how to help my child learn computational thinking. Y
*Reverse-coded
Caregiver CT Engagement Strategies
Pre-test | Post-test
N 149 141
# of Items Retained in Composite Score 3 3
Cronbach’s Alpha .632 .694
Included in
Items Composite
Score
1. | stayed nearby to be available to help if needed. N
2. When | noticed my child struggling to make something work, | took the lead so they N
didn’t get too frustrated.*
3. | tried to let my child figure out how to solve problems first by themselves before | v
offered help.
4. | tried to be helpful by telling my child the best solutions to problems.* N
5. l asked my child questions to try to understand how they were thinking about solving v
problems.
6. After a problem was solved, | asked questions to help my child think about how the v

problem was solved.

*Reverse-coded
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Library Belonging (administered to caregivers)

Pre-test | Post-test
N 149 141
# of Items Retained in Composite Score 8 8
Cronbach’s Alpha .890 .883
Included in
Items Composite
Score
1. | feel that my family is welcome at the library. Y
2. When I'm at the library, | feel comfortable asking library staff for help. Y
3. The library staff know my child personally. Y
4. When | walk into the library, | can see that library staff are happy to see me. Y
5. My child is happy to see library staff and interact with them. Y
6. Library staff are an important source of support to me as a caregiver. Y
7. If we didn’t have access to the library, something important would be missing from v
our family’s life.
8. My child is learning and progressing because of experiences at the library. Y
Librarian CT Self-Efficacy
Pre-test | Post-test
N 26 26
# of Items Retained in Composite Score 6 6
Cronbach’s Alpha 922 .862
Included in
Items Composite
Score
1. It would be easy for me to lead computational thinking activities for preschoolers. Y
2. | can come up with fun activities to do with preschoolers that would support v
computational thinking.
3. l understand computational thinking enough to be able to teach parents of v
preschoolers about it.
4. If a parent was unsure about how to support their preschooler’s computational v
thinking, | would know how to help them.
5. I understand the challenges that can come up as parents explore computational v
thinking with their preschoolers.
6. | am eager to answer parents' questions about how to support computational v

thinking for their preschoolers.
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