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Research Overview

Supporting early childhood
educators to:

Design purposeful play with
programmable robotics kits

Support young children's
development of computational

thinking




Research Context

A shift from ‘should’ to ‘how should’ children engage with digital
technologies in ECEC.

STEM Education Digital Learning Draft Primary OECD, Empowering Literacy, Updated Aistear First 5 Strategy:
Policy Statement: 2020 report: Curriculum Young Childreninthe | Nymeracy, Digital (ECEC) Curriculum | Commitmentto a
ECEC included Educators hesitant | Framework: Being | Digital Age: Reduce Literacy Strategy: Framework: Digital | Policy statementon
about DT in ECEC | a Digital Learner eligliee] GIElS HLEl DL an essential lay and i e e el
Digital literacy- : iz . technologies and
Computational S technological digital learning in
Thinking and play with thinking ECEC

robotic kits

Research Gap:
- How to enact within ECEC curriculum
- How to support EC educators to make informed decisions

(DES, 2017; DES, 2020; NCCA, 2023; OECE, 2023; Gol, 2024; NCCA, 2009; 2023; Gol, 2025)
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Computational Thinking

“Computational thinking involves solving problems, designing systems, and
understanding human behavior by drawing on the concepts fundamental to
computer science” (Wing, 2006, p.33)

Computers have potential to be “carriers of powerful ideas and cultural change”
(Papert, 1980, p. 4), bringing “new opportunities for children to understand, to

love, and to use ideas that had previously been inaccessible to them” (Papert,
2000, p. 722).

CT in early childhood: “a type of analytical thinking” (Bers, 2010, p. 3) that
“encompasses a broad range of analytic and problem-solving skills,
dispositions, habits, and approaches used in computer science” (Pugnali,
Sullivan and Bers, 2017, p.172).




Computational Thinking concepts 3-6-year-olds

Working out the steps needed to complete a task

AIgOrIthmIC thinkin g Arranging the steps in a logical sequence/ the

coding cards in a logical sequence

Spotting patterns from before that

Pattern recognition can be reused this time

Finding and fixing mistakes and
solving problems

Debugging

" Breaking large tasks into smaller
Decomposition steps
Reduce unnecessary detail-

Abstraction simplifying the process- easier to
understand

An iterative process to create the

Iteration code and develop the programme

(based on Butler and Leahy, 2021; Bers, 2022)



eymour Papert

(1928-2016)

Constructionist principles e

"You can’t think about thinking without thinking about l- _l
thinking about something’ (Papert)

Learning by doing
Obijects to think with

Powerful ideas

Self-reflection (thinking about thinking)

(Papert, 1980)
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Objects to think with —
programmable robotic kits

Low Floors (Easy to engage with)

Wide Walls (Facilitates choice and open-ended

exploration)

High Ceilings (Facilitates deep exploration -
offers challenge and complexity)

(Papert, 1980; Resnick, 2009)
mTiny Programmable robotic kit



Research Question

What are the facilitating conditions that support early
childhood educators to design learning experiences that
develop young children’s computational thinking through

purposeful play with programmable robotics kits in an lrish
ECEC context?




Intervention - Design-based research approach

« Co-design purposeful _
play with PRK with Intervention
educators in one EC - Researcher Field notes/journal
setting over 6 weeks

- Participatory: -
Pre EC educator 05
ResearCher interview Workshop : interview
Educators (2) - :
Children (10)

- lterative process allows
for changes to be made
based on the children’s

engagement and the 6 cycles: Co-designing 12 play sessions with PRK that support
educators feedback. childrens CT over 6 weeks

« Multiple methods of
data collection (Quals)
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Educators guiding
computational thinking

through purposeful play

Working out the steps needed
to complete a task




Programme sequence
How to get mTiny to draw a square

AN A

Arraie i




Buponewy,

Thinking In sequences
creating meaningful stories

Angry Scared Dizzy



What Next




Thank you

Any Questions

Anna.barr@ncirl.ie

Ollscoil Chathair
Bhaile Atha Cliath
Dublin City University
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