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Questions Pondered

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

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

Who is in charge? 
What support do educators 

need to encourage 
children’s scientific and 
engineering inquiry?

How do early childhood 
educators reflect on their 
science and engineering 
practice?

How does it inform their 
practice?

Reflective 
Practice

Scientific 
Inquiry

Content 
Knowledge

Attitudes, 
Self-

efficacy
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Setting the stage…



Project Description

• Funded by University of Nebraska-Lincoln & Fundacão 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
• Observations of and reflections on:

• children’s interactions
• teachers’ interactions with children



Findings
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

Hong, Hamel, Joo, & Burton (2023)



Findings
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.

Hamel, Joo, Hong, & Burton (2021)
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Findings
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.

Hong, Wajskop et al. (in progress)
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Foci of Inquiry

Living Organisms
Arthropods
Force and Motion
Building Structures

Children can do science and 
engineering.

I think I can do this (subject-
specific self-efficacy).

“I wonder…”
Children’s interest and play
Collaborative investigation

Cycle of Inquiry
Inductive Framework
Collaborative Reflection and 

Problem-solving

Reflective 
Practice

Scientific 
Inquiry

Content 
Knowledge

Attitudes, 
Self-

efficacy

Feelings matter! Meaningful & 
Relevant Experiences

(e.g., Broderick & Hong, 2011; Jiang & Zheng, 
2021; Liu et al., 2023; Luming & McFarland, 2022)

(e.g., Gerde et al., 2018; Smith, 2018; Tschannen-
Moran & Hoy, 2001)

(e.g., Jiang & Zheng, 2021; Mezirow, 1997)
(e.g., NASEM, 2022)

(e.g., NASEM, 2023)



Theory of Change

Intended 
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



Study Design

1
• Pre-intervention assessments

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

2
• Professional Development (x 2)

• Science and engineering content; Reflective practice; Cycle of Inquiry

3
• Observations and Reflections (x 6)

• Children’s interactions and play; ECEs’ interactions with children

4
• Post-intervention assessments

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



Study Design

1
• Pre-intervention assessments

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

2
• Professional Development (x 2)

• Science and engineering content; Reflective practice; Cycle of Inquiry

3
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Multidisciplinary Collaboration

Early 
Childhood

Physical 
Science

Entomology

Biological 
Sciences

Engineering

Children’s 
science and 
engineering 

learning

Force and 
Motion

Insects and 
Arachnids

Living 
Organisms

Building 
Structures



Collaborative Learning Sessions

• Science and engineering content 
sharing with adult learners



Resource Collection

• Early childhood books and curricula
• Young Investigators
• Preschool Pathways to Science
• Ramps and Pathways
• Big Questions for Young Minds
• Making and Tinkering with STEM, etc.

• Professional magazine articles
• Young Children
• Teaching Young Children
• Science and Children

• Nebraska Extension resources
• STEM Imagination Guides
• Little Wings Pollinator Science 

Explorations, etc.



Content Brochures

• Living Organisms & Arthropods



Content Brochures

• Force and Motion & 
Building Structures



Reflections from the Team
What we have learned so far… 



Spring 2024

• Finalization of 
PD resources 
and 
assessment 
measures

Summer 2024

• Feasibility test 
with four early 
childhood 
educators

Early Fall 2024

• Revisions to PD 
resources and 
assessment 
measures

Mid-Fall 2024 to 
Spring 2025

• Implementation 
of the PD in 
rural Nebraska 
communities

2025-2026

• Data coding 
and analysis

• Proposal for a 
larger-scale 
project

Next Steps

See you at 2026 EC Research Summit!
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Thank you!
Questions?

Additional Project Members:

Marianna Burks (UNL Biological Sciences); Doug Golick (UNL 
Entomology); Deepika Menon (UNL Teaching, Learning and Teacher 
Education); Christine Wittich (UNL Civil and Environmental 
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