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Approach for the Report
Oriented to the Future
• Solid foundation (enthusiasm & 

knowledge) for later success

• Become informed 
decision-makers

• Access to high-paying 
STEM-related jobs

• Involvement of broader range 
of identities and backgrounds

Oriented to the Present
▪ Deserve to experience wonder 

of science and satisfaction of 
engineering 

▪ Children deeply curious about 
the world

▪ Opportunities to ask and 
answer authentic questions & 
solve real-world problems 
that are important to them
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• Systems and Structures (Ch 2)

• Contextual Nature of Learning (Ch 3)

• Developing Proficiency (Ch 4)

• Learning Environments & 
Instructional Practices (Ch 5)

• Integrating Across Domains (Ch 6)

• Curriculum & Instructional Materials 
(Ch 7)

• Supporting Educators (Ch 8)

• Transformative Leadership (Ch 9)

https://nap.nationalacademies.org/catalog/26215/science-and-engineering-in-preschool-through-elementary-grades-the-brilliance


According to the Literature 
• Children engage in meaningful science and 

engineering from a very young age, across multiple 
contexts and settings

• Limited research on children with learning 
disabilities and/or learning differences 

• Science and engineering instruction is 
under-resourced and not highly prioritized in 
preschool through elementary schools

5 Conclusions 1, 2, and 5
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Instructional Time On average, substantially less 
instructional time devoted to 
science compared to ELA and 
mathematics.
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Conclusions 3
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Content Integration
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• Integration has potential to…
– enhance connections between subjects (science and engineering 

to, e.g., ELA, math, computational thinking) and 
– effectively increase amount of instructional time for science 

and engineering. 

• Integration can benefit all domains if design… 
– respects unique content and disciplinary practices of all 

domains, 
– leverages meaningful and mutually supportive connections 

among subject areas, and 
– is developmentally, culturally, and linguistically appropriate.

Chapter 6

https://nap.nationalacademies.org/read/26215/chapter/8


If these are some of our barriers, how can we 
support students as they learn science?
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State Policymakers should

Consistent

Frequent

Comprehensive

Establish policies that 
support science being 
taught to all students.

Science and Engineering

Recommendation 1

https://nap.nationalacademies.org/read/26215/chapter/12#245


District and School Leaders Should

Develop schedules with comprehensive, frequent, and 
consistent science & engineering focus

Create coherence from preschool through elementary

Allocate needed fiscal, material, and human resources 
to support equitable learning 

Evaluate classroom instruction, teacher qualifications, 
hiring practices, and professional learning opportunities

Recommendation 2, 3, 4

https://nap.nationalacademies.org/read/26215/chapter/12#245


Leverage the Brilliance of Children
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Support 
Engagement

Support 
Children’s 
Ideas and 
Practices 

Recognize 
the Whole 

Child

Chapters 3-6

https://nap.nationalacademies.org/read/26215/chapter/5


Children bring their rich experiences, language, 
and diverse understandings to the classroom. 
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What Can Teachers Do to Build on 
What Students Can Do?

Arrange instruction 
around phenomena and 

design problems

Enact learning 
experiences that 

establish norms for a 
caring, collective culture

Position children as 
active thinkers and 

doers

Include formative 
assessment processes 

that gather multiple 
forms of evidence at 
multiple timepoints

Seek opportunities to 
continue to build 

expertise in working 
toward equity

Recommendations 5-8

https://nap.nationalacademies.org/read/26215/chapter/12#245


Preschool and Elementary School Leaders and 
Teachers should

Engage

Collaborate

Design meaningful 
learning 

experiences

Engage and collaborate with families and local 
community leaders to mutually support children’s 
opportunities for engaging in science and 
engineering. 

Collaboration allows for leaders and teachers to 
design meaningful and relevant learning 
experiences and helps families to better support 
their children’s learning outside of school.

Recommendation 9

https://nap.nationalacademies.org/read/26215/chapter/12#246


District Leaders Should
Provide professional learning opportunities for 

• Principals
• Center directors
• Other school leaders

to enhance leaders’ capacity for providing instructional leadership. 

Focus on science/engineering practices & support leaders in seeing 
multiple ways science/engineering are valuable for children.

15 Recommendation 18

https://nap.nationalacademies.org/read/26215/chapter/12#249


Build on the Strength of Educators
Supports provide opportunities to expand on teachers’ 
strengths.

curriculum 
materials

physical and 
digital 

resources

teacher 
preparation

supportive 
leadership

professional 
learning 

experiences

families 
and the 

community 
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“ Every child deserves 
to experience the 
wonder of science 
and the satisfaction 
of engineering.
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All the Best!
K. Renae Pullen

Twitter: @KRenaeP
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