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Questions Pondered

(. ..

How do early childhood Who is in charge?
educators reflect on their What support do educators
science and engineering need to encourage
practice? children’s scientific and

How does it inform their engineering inquiry?
practice? . . .

. Reflective Scientific
Practice Inquiry
Attitudes
’ Content
Self-
. . Knowledge
efficacy

Why are educators unsure
about including science and
engineering in their practice?

Why don't science and
engineering happen in early
care and education
settings?




Setting the stage...
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Project Description

* Funded by University of Nebraska-Lincoln & Fundacao Maria
Cecilia Souto Vidigal (UNL - Brazil Pilot Impact Study)

* Participants: 8 preschool teachers

* Procedure and Data:
* Pre- and post-intervention interviews and surveys

* 4 observation sessions + 4 reflection sessions
* Physical science concepts and science practice

* Incorporation of ‘science talk’ in classroom interactions UNIVERSITY B OF
 Observations of and reflections on: NebraSka
* children’s interactions Lil'lCOlI]G)
* teachers’ interactions with children FUNDACAO
@ Maria Cecilia
Souto Vidigal



Findings
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Level of Reflection

Hong, Hamel, Joo, & Burton (2023)

Frequencies of Level of
Reflection across
Reflection Sessions

1=Description
2=Justification
3=Critique
4=Discussion

* Significant differences in
levels of reflection between
session 1 and session 4
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m Closed-ended Questions

Hamel, Joo, Hong, & Burton (2021)

Open-ended Questions

Activity Types
* Science-related
* Other (non-science-related)

Preschool teachers were more likely to ask open-
ended questions while engaging in science-related
activities with children.
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Facilitator

Teacher

Hong, Wajskop et al. (in progress)

Facilitators’ Level of Questions
* 1=Gathering Information

* 2=Eliciting Justification

* 3=Eliciting Critique

* 4=Inciting Discussion
Teachers’ Level of Reflection

* 1=Description

* 2=Justification

* 3=Critique

* 4=Discussion

Preschool teachers were more likely to use high-
level reflections when provided with higher-level

facilitation questions.
N l)NIVERSITY]OF

Lincoln

FUNDACAO
Maria Cecilia
Souto Vidigal
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Foci of Inquiry

“l wonder...”
Children’s interest and play
Collaborative investigation

-
Cycle of Inquiry
Inductive Framework

Collaborative Reflection and
Problem-solving

(e.g., Broderick & Hong, 2011; Jiang & Zheng,
\2021; Liu et al., 2023; Luming & McFarland, 2022) Reflectlve SC|ent|f|C

Practice Inquiry

e.g., NASEM, 2023
(e-g ) )

. Meaningful &
Feelings matter! i g
(e.g., Jiang & Zheng, 2021; Mezirow, 1997) Releva nt EXpel’leI‘ICBS

(e.g., NASEM, 2022)

Attitudes
’ Content
- Self- Knowledge ™
(e.g., Gerde et al., 2018; Smith, 2018; Tschannen- 1
Mogran & Hoy,t2001) t effl ca cy
Children can do science and Living Organisms
engineering. Arthropods
| think | can do this (subject- Force and Motion
specific self-efficacy). Building Structures

\ J
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Theory of Change

Reflective gmence
Thinking on oncepts

Intended Science and
Opportunities Practices

Participants

* Early childhood educators
working with children and
families in rural Nebraska
communities

* Both center- and home-based
early care and education
settings

* Preschool-aged children

Child Science Learning
and Interactions

Science Teaching

Practices




Study Design

. . A
* Pre-intervention assessments

e Early childhood educators’ self-efficacy and knowledge; Children’s knowledge )

\

Professional Development (x 2)
e Science and engineering content; Reflective practice; Cycle of Inquiry

e Observations and Reflections (x 6) h
e Children’s interactions and play; ECEs’ interactions with children )
~

e Post-intervention assessments
e Early childhood educators’ self-efficacy and knowledge; Children’s knowledge)




Study Design

e Professional Development (x 2)
e Science and engineering content; Reflective practice; Cycle of Inquiry




Multidisciplinary Collaboration

Physical
Science

Force and
Motion

Children’s
Building SCIence and Insects and

Early

Engineering Entomology

Structures engineering Arachnids ChlldhOOd
learning
Living Biological

Organisms Sciences
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PRESCHOOL prepsl®
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Resource Collection TINKERING., o amees

Wlth STEM

Cate Heroman

Big Red Barn [
FARM

* Early childhood books and curricula il 000 W, R
* Young Investigators etk
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Big Questions
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* Teaching Young Children
* Science and Children

Nebraska Extension resources
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Content Brochures

* Living Organisms & Arthropods

Arthropods
Unveiled

influence the ecosystems around
us. These roles include:

w Arthropod Benefits
) I

Kslﬂ \ Among the benefits of arthropods
v 4

include their various roles that
Arthropods

SECTION 4

Waste Food

Pollination Biodiversity

are animals with an exoskeleton o Source
(hard outer layer). Among the types
of arthropods are insects, An additional benefitincludes the
crustaceans, and arachnids. population control of both insects
and animals.
Arthropod Features .
& Identification Larvae & Molting
Life Stages
e Eristaocans In arthropods, larvae represent an
. immature stage of life. Larvae,
* Sixlegs + Multiple legs >
o Eie e « Bodywithmany e, often resembling worms, must

segments
® Two pairs of
antennae

segments

undergo metamorphosis in order
0 Lzt to reach adulthood.

* Body with two

Ecosystems

are a dynamic interplay of Jjvi
L) '

and nonliving elementg. Diffé‘r,\lel:wg

animals, insects, 3
ki » and plants thrive j
various ecosystems, ‘ RE

Dor
is a stag
until p
conditi

Ecosysiems ex;j
\ exisl everyw,
even in small aregs likg pal;lc;g.e'

- =0

Biotic Factors are co
elements, such as pla

Explgre the fascinating world
of living Organisms and
€Cosystems that surround ys!

mprised of all the /i
nts and animals, .-

Abiotic Factors co

nsist S
components, such as water sop /'8

Water, soil and light,

Seeds'& Plant Growth = °

-

Body Language
include mimicry,
vibrations.

identimicatior .

in arhi D3 nlan
No
by
bu

Gase Study:
Chirp

Male vs. Female
Male crickets chirp whilg
not. Purposes for chirpi
mating alerts for dang




Content Brochures

* Force and Motion &
Building Structures

<<

Relative Motion
& POSition Section 1

Discovering the Ball

+ Explore the ball's placement relative to
other objects.

+ Experiment with moving the ball using
various body parts and external objects.

« Understand how properties like weight,
size, and texture affect the ball's motion.

N @ o

Questions to

consider: Where is the ball?

Exploring Force, Motion, What is the ball doing?
and Building s‘-ruc‘-ures Is the ball to the right or left of (object)?
Wi‘“\ ' oun g Min ds How can you move the ball?

Unlocking the Wonders of
Force and Motion

£

€q d . ] . Much
" : NG wiy
Gravity's Influe Coulq ,
A Ow Cg

« Visualize gravity as the forc:
pulling objects toward the or B th
ground. ‘ [ er

+ Understand its impact on the
movement of everyday items.

Can

5 LY

Questions @
consider:

Think about gravity by toss
ball in the air. What happens
the ball is tossed? Does it
back down on its own?



Reflections from the Team

What we have learned so far...



Next Steps

: Mid-Fall 2024 to
Spring 2024 Summer 2024 Early Fall 2024 Spring 2025 2025-2026

e Finalization of e Feasibility test e Revisions to PD e I[mplementation e Data coding
PD resources with four early resources and of the PD in and analysis
and childhood assessment rural Nebraska e Proposalfora
assessment educators measures communities larger-scale
Mmeasures project

* See you at 2026 EC Research Summit!
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