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“In the nonstop tsunami of global information,
librarians provide us with floaties and teach us to
swim.”—Linton Weeks (“The Old-Fangled Search
Engine,” The Washington Post, January 13, 2001)

ibraries have long been an important source
of traditional early literacy learning and sup-
port for young children and their grownups.
However, as technology continues to grow
and change, traditional literacy skills alone may
not be sufficient to solve twenty-first-century chal-
lenges. Children and adults are now in need of a
larger set of skills to help them successfully navi-
gate, consume, and create information across a va-
riety of digital and analog formats—from the paper
book, smartphone, and virtual assistant to the yet
to be imagined. While traditional literacy skills are
still crucial, they need to be supplemented with an
emerging set unique to the digital landscape, often
referred to as twenty-first-century competencies.

Twenty-first-century competencies have come to
the forefront as a way of helping people develop
essential media literacy skills, including the “ability to
access, analyze, evaluate, create, and act using all
forms of communication,” and successfully navigate
this digital landscape. These competencies are crucial
for everyone, but in a constantly evolving, informa-
tion-rich, technology-driven society, it is particularly
critical to introduce these competencies to children
and youth starting at a young age so they may be fully
media literate and thrive as twenty-first-century
world citizens. While the Institute of Museum and
Library Services (IMLS) has identified an extensive
list of twenty-first-century competencies for all ages,?
Grover has put forth a simplified list of four twen-
ty-first-century competencies for children and youth
that schools are focusing on—creativity, critical think-
ing, collaboration, and communication—and argues
that computational thinking should be the fifth com-
petency emphasized for children and youth.?

Public libraries may already be supporting some
aspects of these competencies for older children
and youth in their library programming. However, it
is important to consider how libraries are support-
ing these twenty-first-century competencies for
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young children, ages 0-9, and their families, espe-
cially the competency of computational thinking.
Computational thinking, most simply, can be con-
sidered a replicable process that assists with com-
pleting a task or developing possible solutions to a
problem. While computational thinking may seem
too advanced for young children, it can, in fact, be
introduced and encouraged in developmentally
appropriate ways. Similar to early literacy and early
math, emerging computational thinking concepts
can be incorporated and encouraged, using play-
based methods, in library programs and services,
helping families build a foundation that will enable
children to fully engage with more advanced com-
putational thinking concepts as they grow and
develop. Additionally, by being intentional with how
they model, incorporate, and make computational
thinking concepts accessible for all young children
and families, library staff can reassert their dedica-
tion to equity and empowerment by making mastery
of twenty-first-century competencies and media
literacy skills achievable for everyone.

This article aims to empower library staff to
embrace and integrate computational thinking con-
cepts and skills into their programs and services for
young children and their families by presenting the
following information:

B an overview of computational thinking concepts
and skills;

m detail on computational thinking’s role in early
childhood development and relationships with
other early learning domains; and

m examples of how to integrate computational
thinking into library programs and services for
young children and families.

WHAT IS COMPUTATIONAL THINKING?

Computational thinking was first described in Sey-
mour Papert’s seminal research on children’s com-
puter culture in 1980 and Jeannette Wing’s later
work in 2008, and since then multiple definitions of
computational thinking have arisen, but researchers
have yet to agree on one universal definition.* In
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general, computational thinking can be thought of
as an expressive or creative process that helps chil-
dren and adults create solutions to a problem or
complete a task in a manner that could be replicated
by others. Problems can be as routine as “How do
you tie a shoe?” or as complex as “How might
humans survive on Mars?”®

Many early definitions of computational thinking
shared conceptual elements with other academic
fields like math, science, and engineering,® and
emphasized computational thinking as akin to
“thinking like a computer scientist” by developing
solutions that could be effectively carried out by
either a computer or a person.” However, more
recent definitions shift computational thinking
towards something beyond computer science, posi-
tioning it as a type of higher-order thinking or
mindset that involves skills that are applicable
across multiple fields. While the term’s origins lie
within computer science, computational thinking is
now thought of as applicable to a variety of prob-
lem-solving situations® that do not require digital
technologies, but can be expanded when partnered
with them.” However, the use of digital technolo-
gies, coding for example, does not necessarily corre-
spond to the use of computational thinking.'°

Overall, the general concept of computational
thinking is reflective of recent educational paradigm
shifts that place a focus on higher-order critical

Computational thinking concepts
have grown out of identified
computer science skills but can and
should be universally applied to

situations that include tech and
those that do not. These concepts
are applicable on the playground as
well as in the classroom, in
conjunction with high and low tech
materials.

46 PUBLICLIBRARIES VOLUMESY9 NUMBER4

thinking skills and other twenty-first-century compe-
tencies."! While the twenty-first-century competen-
cies are all related, creativity shares strong ties with
computational thinking. Though creativity was not
identified in early descriptions of computational
thinking, it has emerged as an important aspect of
computational thinking’s problem-solving mindset."?
In fact, WGBH, the creators of Aha! Island, a televi-
sion show and curriculum designed to introduce
computational thinking to preschoolers and their
families, defines computational thinking as “a cre-
ative way of thinking that enables children to identify
and systematically solve problems.”® Creativity
serves as a fundamental catalyst in using computa-
tional thinking, and working with computational
thinking skills can support creative thinking.**

SUPPORTING COMPUTATIONAL THINKING

Computational thinking consists of a number of
different concepts, which are classified as either
skills (specific abilities that relate to computational
thinking) or dispositions (broader character traits
that support effective computational thinking).
These concepts are broadly defined and can be
applied to all ages and abilities as youth grow. The
scaffolding nature of the skills allows young chil-
dren to begin exploring them, even during the first
few years of their lives.

COMPUTATIONAL THINKING SKILLS

Currently, there is not one universally agreed upon,
definitive set of skills that support the computa-
tional thinking mindset, especially for young chil-
dren. However, various organizations and scholars
have identified a number of different skills that fall
under computational thinking. For the purposes of
this article, we have narrowed down the skills to the
six most common (see table 1).

The development of each skill is interdependent
on the other skills. Logic and evaluation develop as
children explore the world, build knowledge, and
experiment. Critical thinking skills, another twen-
ty-first-century competency, emerge as children’s
logic and evaluation skills become more nuanced



Table 1. Definitions of common computational thinking skills®™

COMPUTATIONAL
THINKING SKILL

Logic

DEFINITION

Predicting and analyzing
Evaluation Making judgments
Decomposition Breaking down into parts

Creating rules and sequential
steps

Algorithm design

Pattern recognition Spotting and using similarities

Abstraction Removing unnecessary detail

and complex. Decomposition and algorithm design
both require problem solvers to understand the
different components or steps that are needed in
problem solving or to accomplish a task. When
dividing a problem or solution into smaller, easily
accomplished parts, a problem solver is decompos-
ing. When those smaller components must be com-
pleted in a specific order, a problem solver is using
algorithm design. Abstraction and pattern recogni-
tion both support the other skills and computational
thinking more broadly. Abstraction is the act of
reducing complexity by stripping away the extrane-
ous details to get to the essential pieces of a task.
Pattern recognition is identifying commonalities in
material, actions, or steps that can help to classify
the “problem” and identify possible solutions.

COMPUTATIONAL THINKING DISPOSITIONS
Also significant in the conversation of how to suc-
cessfully support young children’s emerging com-
putational thinking skills is a set of important dispo-
sitions, sometimes referred to as “soft skills.” These
dispositions apply to the use of both traditional and
“new” media'® as well as to social interactions and
experiences with no media at all. They allow chil-
dren to be agile in their media literacy skills and use
media of all kinds effectively, helping to build twen-
ty-first-century competencies that enable them to
live and learn in a connected world.

While there is no formal list of dispositions
required to be fluent in the relatively new area of
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computational thinking, certain dispositions seem
to be considered necessary for successful computa-
tional thinking. ISTE and CSTA are some of the
only organizations to identify a specific list of dispo-
sitions that contribute to computational thinking.”
“These dispositions or attitudes include:

Confidence in dealing with complexity
Persistence in working with difficult problems
Tolerance for ambiguity

The ability to deal with open ended problems
The ability to communicate and work with oth-
ers to achieve a common goal or solution™®

Two other researchers, Brennan and Resnick,
add two additional dispositions to the list: express-
ing themselves through creative means and ques-
tioning concepts and ideas that are “taken for
granted.””’

These computational thinking dispositions may be
familiar to those versed in whole child development,
as they are relevant to what children need to succeed
when living and learning in a connected world.?°
Providing developmentally appropriate, low-tech
and high-tech opportunities for young children and
their caregivers to “tinker, create, debug, persevere
and collaborate” can support the growth and devel-
opment of emerging dispositions and skills that are
fundamental to computational thinking and various
academic fields.! Furthermore, supporting the
growth and development of these dispositions and
skills can help children and youth to be collaborative,
confident, creative, flexible, communicative, per-
sistent, curious, and interested in experimenting,
all crucial traits for living and learning in a media-
diverse, highly connected world.

COMPUTATIONAL THINKING AND YOUNG
CHILDREN

As computational thinking has become more widely
accepted, it has fast become thought of as critical
for academic success, even in early primary grades.
Wing, one of the more recent drivers behind the
computational thinking movement, has been quoted
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as saying that ideally “this learning should best be
done in the early years of childhood” in order to
provide for a solid foundation of skills?? that are
developed over time, because young children are
naturally curious and are learning rapidly about the
world around them.?®

Computational thinking can actually be seen, and
supported, from infancy onward. For example, very
young children (birth to three years) have been
found to use statistical patterns and modeling to
learn language, social responses, and causation.?*
Strengthening a child’s computational thinking
mindset can help them, later in life, with handling
more complex problems that cannot be solved by a
more traditional trial and error method.? In addi-
tion, they will be better positioned to function and
succeed in a world of ubiquitous and constantly
evolving digital technology and new media.?®
Finally, given that computational thinking shares
skills with early literacy, math, and scientific think-
ing, placing an emphasis on supporting computa-
tional thinking can also help support early learning
skills across multiple developmental domains.

In fact, computational thinking and its core skills
are closely related to a few domains of child devel-
opment that have been identified as essential for
school and lifelong learning by the National Educa-
tion Goals Panel:?” approaches to learning, cognition,
and language and literacy.*® Approaches to learning
shares a strong connection with computational
thinking, According to The Head Start Early Learn-
ing Outcomes Framework, the approaches to learn-
ing area covers the skills and abilities children need
to accomplish goals, build knowledge, and be able
“to successfully navigate learning experiences that
are challenging, frustrating, or simply take time to
accomplish.”? On a basic level, setting and accom-
plishing goals and navigating challenging learning
experiences, such as learning to read, consist of
complex problems that children have to work
through. Creativity, curiosity, and initiative also fall
under the approaches to learning domain and share
qualities with computational thinking. In addition
to approaches to learning, computational thinking
also shares strong ties with cognition and language
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and literacy. Cognition is split into two domains—
mathematics development and scientific reason-
ing—which both share a variety of skills with com-
putational thinking, including logic, evaluation,
decomposition, patterns, and algorithms. Similarly,
literacy and language share similar skills with com-
putational thinking, such as pattern recognition,
sequencing (which falls under algorithm design),
logic, and evaluation.

Given the relationships between computational
thinking and these important areas of child develop-
ment, there is a pressing need to add a layer of inten-
tionality in supporting computational thinking in
young children. This is particularly key for at-risk
and disadvantaged children who typically start
school behind their more advantaged peers and may
not have access to a variety of learning experiences,
including those with digital technology; experienced
mentors and facilitators; and other resources that
might help to increase their computational thinking
skills. Because computational thinking can be pres-
ent in almost all activities for young children® (see
figure 1), families and educators may already be using
or encouraging computational thinking for their
young children without being aware of it, possibly
because they lack an understanding of the concept.
Once parents, caregivers, and educators understand
how everyday activities can support computational
thinking skills, they can be more intentional with
these activities, helping to strengthen the develop-
ment of computational thinking skills.

COMPUTATIONAL THINKING AND LIBRARIES

While some schools have made progress in incorpo-
rating computational thinking concepts into their
curriculum, it is likely that current K-12 and pre-
school educational practices do not fully support the
development of the computational thinking mindset
for young children,* even though it has been demon-
strated that younger children use and would benefit
from computational thinking teaching support.®?
Parents and caregivers could also play a crucial role
in supporting computational thinking for children,
but they may lack an understanding of its underlying



Figure 1. Examples of computational thinking in common activities for young children and families.

Helping children figure out the steps involved with

building a house with blocks RURROS
Asking children to identify the salient detailsin a
story supports
Asking what is happening in a picture and to predict
what will happen next based on prior knowledge supports
Baking cookies with a child because the specific steps T
must be done in sequential order BB
Playing a jump rope game with the days of the week T —
or sorting items by color, size, or other aspects PP
e ildi T—
Giving children a building prompt and having them —

determine if their structure would be successful

concepts and how to support it for their child.
Including computational thinking vocabulary and
activities in the settings where young children and
families spend their time can introduce and rein-
force these fundamental skills and dispositions in
developmentally appropriate ways for all children as
they grow, setting the stage for deeper understand-
ing and complex use later on.

Out-of-school learning environments—such as
libraries and museums—hold the potential to serve
as a community-wide support system for young chil-
dren and their grownups who are learning and prac-
ticing computational thinking concepts. Libraries, in
particular, are well-situated to support computa-
tional thinking and have begun to make significant
progress in supporting computational thinking for
teens through library programs.®® As many libraries
are already offering a variety of free literacy and
STEAM (science, technology, engineering, art, and
math) programs for young children, they are
uniquely positioned to support computational think-
ing for young children in a developmentally appro-
priate way as well. Furthermore, programs for young
children offer opportunities to learn through play,
which is an ideal method for introducing emerging
computational thinking skills and dispositions in
both individual and collaborative ways,** because it
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often includes rules and
schemas as well as the
“ development, sequencing,
P and enforcement of a
child’s own instructions—
Abstraction all concepts usually associ-
ated with computational
thinking.

It is crucial that libraries

Logic

take on this role of support-
ing computational thinking
for young children and

Algorithm Design

Pattern
R iti their families as libraries

are not only strong in sup-
porting early learning® but
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also in engaging families
with young children.®
Historically, these family
engagement practices included supporting learning
for parents and caregivers through techniques such
as incorporating early learning tips and suggestions
into programs and services.”” However, given the
increased attention on the library’s important role in
family engagement, these practices have begun to
include opportunities that engage the whole family
and encourage them to learn together.*®

Family learning experiences—which sit at the
heart of family engagement efforts—are ideal for
supporting computational thinking. Family learning
occurs when families interact around experiences,
media, objects, and information to learn together.
The grownups help to mediate the learning experi-
ence as active participants with their child, essen-
tially creating a “state of togetherness in learning”*
In addition, an important aspect of family learning
is giving the grownups opportunities to learn more
about the concepts and experiences they will be
engaging in with their children to empower them in
their role with learning support and scaffolding,
Providing opportunities for family learning that
support computational thinking and broader media
literacy skills is crucial: It promotes grownups’
active engagement in the child’s learning and family
bonding. When libraries provide opportunities for
families and children to play and interact with com-
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putational thinking concepts, they are ultimately
encouraging and bolstering families’ intentional
nurturing of their children’s computational thinking
mindset.

In addition, through free programs and services,
libraries have the capability to reach and serve all
children and families, especially those in under-
served communities.*® Families in underserved com-
munities may lack the resources needed to be able to
expose their children to opportunities and digital
technologies that could support computational
thinking:* By incorporating computational thinking
activities and vocabulary into a variety of programs
for children and families, libraries are providing
inclusive opportunities for all families to engage
with computational thinking concepts and increas-
ing equity for the diverse communities they serve.*?

SUPPORTING COMPUTATIONAL THINKING
FOR YOUNG CHILDREN IN THE LIBRARY

Libraries have become early literacy leaders in their
communities for families with young children
through the ways that they have embraced and inte-
grated early literacy and learning practices into
their programs and other efforts. However, informa-
tion is no longer contained in just one or two media
formats. Supporting families as they work to navi-
gate, communicate, learn, and play in a rapidly
evolving digital landscape necessitates that libraries
embrace and integrate computational thinking in a
similar manner. For libraries to become leaders in
encouraging computational thinking for families
with young children, it is important to focus on how
library staff can support computational thinking for
young children, including both the skills and dispo-
sitions, alongside the other learning outcomes they
already integrate into library experiences. Individ-
ual computational thinking skills and dispositions,
as discussed, are not new and unique per se, but
collectively they enhance current library objectives
and practices and provide critical digital literacy
skills necessary for living and learning in a con-
nected world. Remixing traditional activities in
innovative ways and introducing new kinds of
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learning tools can provide opportunities to support
computational thinking for young children and
their families, although just one program will not
logistically or theoretically be filled with activities
or tips that support all of the early literacy skills,
computational thinking skills, early math, etc. As
with any library program, individual skills are high-
lighted through engaging experiences for children
and families, and when combined with other library
programs, at-home activities, and outreach opportu-
nities with other community organizations, over
time, they provide access to new ideas that support
a range of needed skills.

The following examples help demonstrate what
supporting computational thinking can look like
with young children and their families in library
programs.® While these examples may look famil-
iar, by adding a layer of intentionality around incor-
porating computational thinking, library program-
ming can successfully support the development of
computational thinking skills and other twenty-
first-century competencies for young children and
families. Hopefully these examples, which use both
low- and high-tech tools, can serve as inspiration
for how to integrate more opportunities to help
young children grow their emerging computational
thinking skills and dispositions.

0-3 YEAR OLDS PROGRAM: FACILITATED PLAY DATE

Play can take on many forms from facilitated play
sessions with specific themes or objects to open free
play with unrestricted access to material. Emerging
computational thinking skills can be introduced
through these activities. Sorting, or grouping like
materials, is a precursor to pattern recognition that
can easily be incorporated into facilitated play ses-
sions by curating a selection of toys and manipula-
tives that can be organized or grouped based on
discrete parameters, like color, shape, size, function,
etc. In addition, facilitated play sessions are an
opportunity to create a community for families with
young children, support grownup-child interac-
tions, and demonstrate how to incorporate early
and emerging learning skills into informal and
everyday activities.



When toddlers’ play includes make
believe and role playing, they
explore the world around them

while fostering computational
thinking dispositions like creativity
and curiosity.

Little Builders and Early Literacy Play Date are
two play-based toddler programs that can support
computational thinking, Little Builders is a library
staff-facilitated program guided by caregivers. Fam-
ilies have access to a variety of building materials,
along with a prompt to direct the building process,
if needed. Some of the prompts are open-ended
(e.g., “How would you travel to the moon?”) to offer
young children and their families developmentally
appropriate opportunities for supporting creativity,
time for experimentation, and opportunities for
young children to gain confidence successfully
solving problems. Others focus on the actions, such
as “Build a tower with three different colored or
shaped blocks.” These types of everyday activities
provide opportunities to practice computational
thinking skills like algorithms and decomposition
in developmentally appropriate play experiences
initially with an eye toward applying these skills in
a variety of situations as children grow.

Early Literacy Play Date is a library practitioner-
facilitated program. Household objects, like empty
cereal boxes, paper rolls, and cans, are transformed
into maracas, building blocks, and toys, helping to
support the computational thinking dispositions of
creativity and curiosity. Grownups and young chil-
dren talk, sing, and dance while playing. These pro-
grams also provide families access to informed
library staff who can model grownup guided learn-
ing moments that support emerging computational
thinkers. For example, library staff and caregivers
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can support emerging computational thinking skills
by asking questions that help young children talk
about the steps or order involved in their play and
practice cooperation, an emerging disposition, by
playing alongside or with another child.

4-6 YEAR OLDS PROGRAM: STORYTIME

Storytimes offer a unique opportunity to support
young children’s learning while at the same time
empowering grownups in their roles as a child’s first
teachers. While many preschool storytimes are
geared toward children ages three to five, libraries
often expect younger and older siblings to come
along, making storytime a family affair. Libraries can
easily infuse computational thinking into storytime.
One example of a computational thinking-infused
storytime was a celebration of the fiftieth anniver-
sary of Eric Carle’s iconic book, The Very Hungry
Caterpillar, that included low-tech, play-based activ-
ities that supported computational thinking skills
along with early literacy and early math.

This storytime began by reviewing the image-
based, visual scheduler, which helps children, espe-
cially those with sensory integration challenges,
navigate the order of the storytime program, make
predictions, and see the computational thinking
concept of sequencing, part of algorithm design, in
action. Next, families played the ABC Body Game
with preselected letter cards that, when ordered in
a specific way, spell a word related to the theme of
the program. The letter cards (Twist and Spell
Cards) were placed in a bag and children took turns
selecting individual letters. The group, as a whole,
identified the name of the letter on the card and
then individually made the shape of the letter with
their bodies to the best of their abilities, matching
the child pictured on the card. When children
struggled to make the shape, the librarian prompted
the group to practice decomposition. The group
first looked to the top or bottom of the image, then
identified what each body part was doing—the
hands are extended up toward the sky in the letter
“i,” for example—and adjusted their own bodies, one
part at a time. Once all of the cards were drawn,
named, mimicked, and placed in the particular
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order, the mystery word was read and defined.
When the word appeared in the stories shared later
in the program, the librarian paused and drew
attention to the letters in the matching order. Activ-
ities like this support a child’s ability to logically
organize and find patterns while also working col-
laboratively to solve a problem.

Following the opening game, the librarian shared
The Very Impatient Caterpillar by Ross Burach and
The Very Hungry Caterpillar by Eric Carle. These two
books, with very different styles, explore the life cycle
of a caterpillar and allow space for children to recog-
nize patterns and make comparisons between the
two. Between stories, families danced with scarves to
a movement song that included four previously intro-
duced ordered actions, or parts, featured in the song’s
verses: jump, shake, spin, and flap. Identifying the
individual actions performed during the song and
their order modeled the use of decomposition and
algorithm design skills in play-based activities.

Sequencing and algorithm design are a funda-
mental part of Carle’s book. As the story was read, a
visual map of the story’s events was created on the
felt board, including the metamorphosis process
and representations of the foods the caterpillar
consumed. Felt pieces were added in the same order
as the book to introduce families to abstraction and
algorithm design skills. After reading, families
made edible caterpillars on skewers using a selec-
tion of foods featured in Carle’s book. Referring to
the felt map or Carle’s book, they added foods in a
similar order, which provided another opportunity
to support sequencing, pattern recognition, and
algorithmic thinking in the program. Grownups
were encouraged to ask questions that drew their
children’s attention to the order of the food. Sharing
a book-inspired meal together sparked conversa-
tion, encouraged children and adults alike to make
new community connections, and incorporated the
communication disposition into low-pressure
learning experiences. Several young children
demonstrated other dispositions during the activity,
such as curiosity and experimenting, when they
tried foods that were new to them.
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7-9 YEAR OLDS PROGRAM: LEGO CLUB

Afterschool LEGO Clubs are almost as common at
public libraries as storytime programs. These pro-
grams use low-tech tools, LEGOs, to offer building
experiences that develop traditional literacy as well
as computational thinking skills and dispositions.
During one LEGO program, for children ages 7-11,
the librarian encouraged young builders to apply
their creativity, tolerance for ambiguity, and indi-
vidual perspective to a monthly challenge, which
consists of a “problem” that requires children to use
computational thinking skills and dispositions to
solve. Children are also guided to use a design strat-
egy that includes four key elements: think, design,
build, evaluate and modify.

For this program young makers built a replica of
their town out of LEGOs. At first glance, the project
seemed daunting, but computational thinking made
it possible and fun. First, the whole group collabora-
tively decided what buildings and features were
important to them and should be included in the
replica, thus working on the computational thinking
skills of abstraction and decomposition. Then the
footprint for the replica, a map of sorts, was drawn
on brown paper and locations for each creation were
identified using spatial vocabulary like east and west,
below and above. Due to time constraints, interest,
and resources, not every building would be included
in the replica, much like how a map designed for a
specific use includes only necessary features. The

Sequencing is an important early
literacy skill that helps children
predict what happens nextin a

story, anticipate the next sound in
a word, or word in a sentence. It is

also essential to the computational
thinking skill of algorithm design.




builders used abstraction to decide what features
they would include in the map and what others
(extraneous information) they would not.

Once the map was created, makers then divided
up into teams or worked individually to design and
build the selected buildings and features for the rest
of the ninety-minute program. Both experiences
involved collaboration—children built together at
the same time or individually contributed a part that
supported or benefited the whole group project.
Throughout the program, the young makers talked
and consulted with each other and the librarian,
growing their project-related vocabulary and
social-emotional skills as well as practicing the com-
putational thinking disposition of communication.

As individual buildings were completed, they
were placed on the brown paper map. Some chil-
dren built highly detailed, individual models while
others worked on multiple, more basic, buildings.
There was no assigned endpoint, so participants felt
free to design, build, and modify at their own pace
accommodating not only individual interests, but
also various developmental stages. Not every build-
ing was completed, but the young makers confi-
dently gave their grownups a tour of the replica
before clean-up.

MULTI-AGE FAMILY PROGRAM: DIGITAL STORYTELLING
Digital storytelling programs provide families with
multi-aged kids the opportunity to explore early
literacy, strengthen bonds between grownups and
children, celebrate shared family experiences,
develop both the important computational thinking
skills and dispositions outlined previously, and build
new relationships between grownups in a commu-
nity (one of the 5Rs of Family Engagement identified
in PLA’s Ideabook). The library’s low-stress learning
environment is an ideal place for this to happen.
During a Saturday workshop, families created
personalized digital stories. Using library iPads and
the ScratchJr app as storytelling tools, families
remembered special events, celebrated family mem-
bers, and retold traditional tales. After an icebreaker
game and introductions, grownups and their chil-
dren worked together in pairs or family groups to
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Accentuating vocabulary associated

with computational thinking draws

attention to the emerging skills and
dispositions children and their

families are practicing and will help
them address and talk about new,
unforeseen challenges and
situations beyond the library
program.

brainstorm a story of their own and talked about an
event, person, or tale they wanted to feature. Identi-
fying and then writing or drawing the places, order
of important moments, actions, conversations, and
characters on paper in a type of storyboard helped
the storytellers explore the computational thinking
skills of decomposition, abstraction, and algo-
rithm design that they need to create a digital ver-
sion of their story in ScratchJr, a free digital tool
designed for young children that is a simpler ver-
sion of the popular Scratch programming language.
After the brainstorming segment, families learned
how to manipulate the ScratchJr app. Coding a story
with ScratchJr (or the more robust version, Scratch)
empowers children and their families to tackle an
ambiguous, open-ended “problem” and be the
authors, illustrators, directors, playwrights, program-
mers, set designers, and actors. Grownups and their
children learned how to navigate the app, design
characters, and connect blocks of code into algo-
rithms that direct the story’s events and the charac-
ters’ actions and conversation. The programming
teams collaborated and communicated to create
and modify their story. The flexibility of the tool
allows families to create stories in a style that reflects
their storytelling traditions and incorporates their
home language, with content that reflects their life
experience (self-expression). They tinkered with
the app’s features, modified their story until it
reflected their intentions, and then shared their digi-
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Creating even simple digital stories
using Scratchlr. encourages self-
expression and helps
underrepresented families see
positive representations of

themselves in stories, sometimes for
the first time, and communicate their
unique ideas and values. Diverse and
divergent ideas are important for
solving big problems.*

tal story (if they wished) with others at the workshop
and with family members at home.

Limited access to digital devices and learning
platforms like ScratchJr can be a hindrance to
learning. Therefore, an iPad loaded with the
ScratchJr app and tip cards to help users get started
are freely available in the library so families can
keep exploring the app and creating stories after the
program, even if they do not have an iPad at home.
Increasingly, library staff are providing supported,
mediated access to resources, like expensive robots
or devices, that may be otherwise out of reach for
families.”® Offering an array of digital storytelling
experiences outside and inside the library provides
families with multiple entry points to learning com-
putational thinking skills and practicing the related
dispositions.

CONCLUSION

As demonstrated in these examples, computational
thinking can be incorporated into a variety of pro-
grams that libraries are already offering and
adapted to meet the diverse needs of families in the
communities they serve. Using the examples and
information presented here, library staff can more
confidently explore how to support computational
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Libraries Ready to Code,
www.ala.org/tools/readyto

young children
and families in
their commu-
nity. There is
no right way to

code/home

Computational Thinking for
encourage and .
All, www.iste.org/explore/

build thes‘e Solutions/Computational
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thinking skills
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Childhood Education,
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children as
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they can be

incorporated
through count- reserve..pbslearnir.lgmedia.l.org
. /collection/pbs-kids-family
less techniques

and activities.

‘ Computer Science in Early

-community-learning

It may be chal-

lenging and

unfamiliar at the beginning, but if taken one skill,
disposition, and activity at a time while also articu-
lating to grownups the importance of what is being
done, library staff should find that it will get easier
to incorporate computational thinking into their
efforts to support learning for the families in their
community.

By incorporating computational thinking skills
and dispositions into their work with young chil-
dren and their families, library staff are also sup-
porting the key twenty-first-century competencies
of creativity, critical thinking, collaboration, and
communication for the young children in their com-
munity.* They are also engaging caregivers of young
children with these competencies, helping them to
be intentional with encouraging learning outside of
the library. Most importantly, library staff are ensur-
ing equitable access to a variety of learning oppor-
tunities and experiences for all children and fami-
lies in their community, demonstrating the crucial
role the library is positioned to play in supporting
all children and families in a media-rich, highly
connected world. [l



REFERENCES AND NOTES

10.

11.

12.

13.

“Media Literacy Defined,” National Association for Media Liter-
acy Education, https://namle.net/publications/media-litera-
cy-definitions/.

“Museums, Libraries, and 21st Century Skills: Definitions,”
Institute of Museum and Library Services, www.imls.gov/issues/
national-initiatives/museums-libraries-and-21st-century-skills/
definitions.

Shuchi Grover, “The 5th ‘C’ of 21st century skills? Try computa-
tional thinking (not coding),” EdSurge, February 25, 2018, www.
edsurge.com/news/2018-02-25-the-5th-c-of-21st-century-skills-
try-computational-thinking-not-coding.

Seymour Papert, Mindstorms: Children, Computers, and Powerful
Ideas (New York: Basic Books, 1980); Jeannette M. Wing, “Com-
putational Thinking and Thinking About Computing,” Philosoph-
ical Transactions of the Royal Society A: Mathematical, Physical
and Engineering Sciences 366, no. 1881 (2008): 3,717-725.

Paula Langsam, Amy Steinbauer, and Patricia Ballentine, “Build
Digital Futures: Family Learning in Libraries” presentation,
National Center for Families Learning Conference, Fort Lauder-
dale (FL), September 2018.

Wing, “Computational Thinking and Thinking About Comput-
ing”

Jeannette Wing, “Computational Thinking Benefits Society,”
Social Issues in Computing (blog), January 10, 2014, http://social-
issues.cs.toronto.edu,/2014/01/computational-thinking/.
Yu-Hui Ching, Yu-Chang Hsu, and Sally Baldwin, “Developing
Computational Thinking with Educational Technologies for
Young Learners,” TechTrends 62 (2018): 563-73.

Eric M. Meyers, “Guest Editorial,” Information and Learning
Sciences 120, no. 5/6 (2019): 254-65.

Aman Yadav et al., “Computational Thinking as an Emerging
Competence Domain,” in Competence-based Vocational and
Professional Education, ed. Martin Mulder (Cham, Switzerland:

Springer, 2017), 1,051-067.

Shuchi Grover and Roy Pea, “Computational Thinking: A Com-
petency Whose Time Has Come,” in Computer Science Educa-
tion: Perspectives on Teaching and Learning in School, eds. Sue
Sentance, Erik Barendsen, and Carsten Schulte (London:
Bloomsbury Academic, 2018), 19-37.

Grover and Pea, “Computational Thinking: A Competency
Whose Time Has Come.”
“Aha! Island,” WGBH Educational Foundation, 2019, https://

www.ahaisland.org.

14.

15.

16.

17.

18.

19.

20.

21
22.

23.

24.

25.

26.

making THe connection / FEATURE

Arnon Hershkovitz et al., “Creativity in the Acquisition of Com-
putational Thinking,” Interactive Learning Environments 27, no.
5-6 (2019): 628-44.

“Operational Definition of Computational Thinking for K-12
Education,” International Society for Technology in Education &
Computer Science Teachers Association, 2011, https://id.iste.org/
docs/ct-documents/computational-thinking-operational-defini-
tion-flyer.pdf2sfvrsn=2; “Computational Thinking Concepts and
Approaches,” Barefoot Computing, The British Computing
Society, www.barefootcomputing.org/conceptapproaches/
computational-thinking-concepts-and-approaches.

New media is all media that use text, sound, images, and video in
a digital setting and can include ebooks, apps, digital music,
Makey Makeys, websites, robots, digital audiobooks, computer
programs, paper circuits, movies, virtual reality, and more.
“Operational Definition of Computational Thinking for K-12
Education.”

“Operational Definition of Computational Thinking for K-12
Education.”

Karen Brennan and Mitchel Resnick, “New Frameworks for
Studying and Assessing the Development of Computational
Thinking,” presentation, American Educational Research Associ-
ation meeting, Vancouver (BC), 2012.

Ellen Galinsky, Mind in the Making: The Seven Essential Life
Skills Every Child Needs (Washington D.C.: National Association
for the Education of Young Children, 2010).

“Computational Thinking Concepts and Approaches.”

Wing, “Computational Thinking and Thinking About Comput-
ing,” 3,720.

Jerome S. Bruner, “The Act of Discovery,” Harvard Educational
Review 31 (1961): 21-32; Alison Gopnik, Andrew N. Meltzoff, and
Patricia K. Kuhl, The Scientist in the Crib: Minds, Brains, and How
Children Learn (New York: William Morrow, 1999).

Seymour Papert, “Redefining Childhood: The Computer Pres-
ence as an Experiment in Developmental Psychology” (IFIP
Congress, 1980), 993-98; Andrew N. Meltzoff et al., “Foundations
for a New Science of Learning,” Science 325, no. 5938 (2009):
284-88.

Derek Allen Ham, “Spatial Thinking as a Path Towards Compu-
tational Thinking,” in Teaching Computational Thinking in Pri-
mary Education, eds. Huseyin Ozcinar, Gary Wong, and H. Tugba
Ozturk (Hershey, PA: IGI Global, 2018), 103-22.

Shuchi Grover and Roy Pea, “Computation Thinking in K-12: A
Review of the State of the Field,” Educational Researcher 42, no. 1
(2013): 38-43.

PUBLIC LIBRARIES JULY/AUGUST 2020 55



FEATURE / maKiNG THE CONNECTION

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

Sharon Lynn Kagan, Evelyn Moore, and Sue Bredekamp, eds.,
Reconsidering Children’s Early Development and Learning toward
Common Views and Vocabulary (Washington, DC: National
Education Goals Panel, 1995), https://files.eric.ed.gov/fulltext/
ED391576.pdf.

While the National Education Goals Panel used slightly different
terminology for the domains, we have used the specific domains
(and domain information) from the Head Start Early Learning
Outcomes Framework (2015). We suggest referring to your own
state’s early learning guidelines to understand how they might
align.

Meltzoff et al., “Foundations for a New Science of Learning,”
284-88.

Ham, “Spatial Thinking as a Path Towards Computational
Thinking,” 103-22.

Meyers, “Guest Editorial,” 254-65.

Ching et al., “Developing Computational Thinking with Educa-
tional Technologies for Young Learners,” 563-73.

“Transforming Teen Services Train the Trainer: Report From the
Field,” YALSA Blog, October 30, 2018, http://yalsa.ala.org/
blog/2018/10/30/transforming-teen-services-train-the-trainer-
report-from-the-field/.

Ham, “Spatial Thinking as a Path Towards Computational
Thinking,” 103-22.

Kathleen Campana, “The Multimodal Power of Storytime:
Exploring an Information Environment for Young Children,”
PhD diss., University of Washington, 2018.

M. Elena Lopez, Margaret Caspe, and Christina Simpson,
“Engaging Families in Public Libraries,” Public Library Quarterly
36, no. 4 (2017): 318-33.

Susan B. Neuman, Naomi Moland, and Donna Celano, “Bringing
Literacy Home: An Evaluation of the Every Child Ready to Read
Program,” 2017, http://everychildreadytoread.org/wp-content/

56 PUBLICLIBRARIES VOLUMES9 NUMBER4

uploads/2017/11/2017-ECRR-Report-Final.pdf.

38. M. Elena Lopez, Margaret Caspe, and Lorette McWilliams, “Pub-
lic Libraries: A Vital Space for Family Engagement,” Harvard
Family Research Project/Public Library Association, 2016,
http://www.ala.org/pla/sites/ala.org.pla/files /content/initia-
tives/familyengagement/Public-Libraries-A-Vital-Space
-for-Family-Engagement HFRP-PLA_August-2-2016.pdf.

39. Kaleen Tison Povis, “Designing for Family Learning in Muse-
ums: How Framing, Joint Attention, Conversation, and Togeth-
erness are at Play,” unpublished PhD diss., University of Pitts-
burgh, 2017.

40. J. Elizabeth Mills, Kathleen Campana, and Marianne Martin,
“Engage, Cultivate, Provide, and Assess: An Outreach Model for
Serving All Children and Families,” Association for Library
Service to Children, 2019, http://www.ala.org/alsc/sites/ala.org.
alsc/files/content/compubs/ALSC_White%20Paper_Engage_
Cultivate_Provide_Assess_SCREEN_FRIENDLY.pdf.

41. Victoria Rideout, The Common Sense Census: Media Use by Kids
Age Zero to Eight (San Francisco: Common Sense Media, 2017):
263-83.

42. See ALA’s “Core Values of Librarianship” and ALSC’s “Compe-
tencies for Librarians Serving Children in Public Libraries.”

43. We have used bold text in the examples below to highlight the
computational thinking skills and dispositions that are intention-
ally incorporated in these programs.

44. Rudine Sims Bishop, “Mirrors, windows, and sliding glass doors,”
Perspectives 6, no. 3 (1990): ix—xi.

45. Kathleen, J. Campana et al., “Where Are We Now? The Evolving
Use of New Media with Young Children in Libraries,” Children &
Libraries 17, no. 4 (2019): 23.

46. Grover, “The 5th ‘C’ of 21st century skills? Try computational
thinking (not coding).”



