
The Investor’s Case: 
Early STEM 

What Science and Research Tell Us...
● Counter to long-held assumptions about young children’s cognitive capacity, we now 

know that Science, Technology, Engineering, and Math (STEM) thinking begins in infancy! 
● Before their first birthdays, children make inferences, draw conclusions about cause and 

effect, and reason about probability—the roots of future analytical and computational 
abilities. As early as 2 and 3, children have the potential to learn sophisticated math.

● Early STEM learning is essential to develop children’s inherent tendencies into lifelong 
skills. It’s not about the rote memorization of numbers; it’s about hands-on, self-directed 
play that lets children explore their surroundings and solve problems. 

● Positive early STEM experiences also build growth mindsets, helping diverse children see 
themselves as competent STEM learners and improving future academic performance. 

Why It Matters...
● The tech revolution requires children to be fluent in STEM. Asking questions, developing 

and testing hypotheses, using algorithms, and analyzing data are critical skills to 
navigate the 21st century economy.

● Children’s school-entry math ability is the also single strongest predictor of their later 
academic achievement—more so than reading or attention skills. 

● And yet, gaps in STEM attitudes and abilities by income, race, and gender emerge early. 
Parents of 2 year olds speak to boys 2-3x as often about numbers as girls, who internalize 
implicit biases by preschool. Black, Latino, and Native American children lag behind their 
White and Asian peers in math by several months at kindergarten entry. 

● These disparities only widen with age, resulting in the underrepresentation of minorities 
in STEM fields and a devastating squandering of human potential. 

What “Good” Would Look Like...
● Our goal is to ensure that all children develop healthy STEM skills from birth. For babies, 

this means understanding basic cause and effect (e.g., shaking a rattle makes noise) 
and quantities (e.g., “more!”); for toddlers, recognizing shapes and sorting toys by color; 
and for preschoolers, counting to 20 and using maps to find hidden treasures. 

● To achieve this goal, we must educate and equip the adults in young children’s lives. Key 
steps include building adults’ own growth mindsets toward STEM, strengthening their 
capacity to foster developmentally appropriate STEM learning, and guaranteeing access 
to culturally relevant materials.

Strategies for Scaled Impact…. 

Initiatives that promote 
families’ involvement 

in young children’s 
STEM education, 

leveraging both analog 
and digital tools 

Approaches that disrupt 
stereotypes about STEM 

aptitude, fostering 
confidence and growth 
mindsets in adults and 

kids alike

Revamped pre- and 
in-service STEM training, 

accreditation, and 
supports for early 

childhood educators

https://centerforchildhoodcreativity.org/roots-stem-success/
https://psycnet.apa.org/record/2009-22623-000
https://centerforchildhoodcreativity.org/roots-stem-success/
https://centerforchildhoodcreativity.org/roots-stem-success/
https://www.tandfonline.com/doi/abs/10.1080/0950069032000032199
https://www.ncbi.nlm.nih.gov/pubmed/18020822
http://babytalk.psych.ucla.edu/ewExternalFiles/Chang_Sandhofer_Brown%202011.pdf
https://psycnet.apa.org/record/2012-03243-001
https://psycnet.apa.org/record/2012-03243-001
https://www.hepg.org/hel-home/issues/22_4/helarticle/the-school-readiness-gap


Key Research Studies
● Importance of early math, 

engineering, and science abilities 
for later academic achievement

● Why it's never too early to engage 
babies and toddlers in STEM 

● How attitudes affect STEM 
achievement, and what adults can 
do to foster healthy mindsets in 
diverse children

Sample Metrics & Tools
METRICS 
● Knowledge of numbers & counting
● Ability to identify shapes & spatial 

relationships
● Use of measurable attributes (e.g., size, 

length) to make comparisons 

ASSESSMENT TOOLS
● Test of Early Mathematics Ability 

(TEMA-3)       
● Early Learning Scale, Math/Science 

Domain

Field Leaders
● Joan Ganz Cooney Center at 

Sesame Workshop promotes early 
STEM learning and digital wellbeing 

● Stanford’s DREME Network advances 
early math research to improve 
children’s learning opportunities

● University of Chicago’s Early 
Childhood STEM Working Group 
synthesizes knowledge about early 
STEM skill development and makes 
actionable recommendations

Promising Innovators
● MathTalk develops tools (from printed 

books to apps) that equip adults to 
engage children in early math learning

● codeSpark teaches children to create 
and express themselves through 
age-appropriate coding activities 

● Learning Beautiful develops children’s 
computational thinking without 
computers

● GoldieBlox makes engineering toys to 
boost girls’ confidence in STEM

● Visit our Venture Index for more 
innovators in this space!

Key Funders
● Heising-Simons Foundation
● Carnegie Corporation
● National Science Foundation
● To learn more, check out this 

national database of early STEM  
funders!

Dig Deeper: Early STEM 

Want to learn more? Check out Promise’s full resource library! 
Feedback on our materials? Share your thoughts with us!

Key Terms
● Computational thinking: the 

thought processes involved in solving 
problems, including pattern recognition 
and breaking complex issues into 
smaller steps 

● Constructive play: hands-on, 
goal-oriented play using physical 
materials to make things

● Scaffolding: temporary supports that 
adults provide to help children develop 
skills and grow increasingly 
independent overtime

https://www.ncbi.nlm.nih.gov/pubmed/18020822
https://www.tandfonline.com/doi/abs/10.1080/02568540109594958
https://link.springer.com/article/10.1007/s10956-005-7198-9
http://joanganzcooneycenter.org/wp-content/uploads/2017/01/jgcc_stemstartsearly_final.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5854512/
https://psycnet.apa.org/record/2012-03243-001
https://journals.sagepub.com/doi/abs/10.1177/073724770503000409?journalCode=aeib
http://nieer.org/wp-content/uploads/2012/03/Early_learning_scale_tech_report_Sept_2010.pdf
http://joanganzcooneycenter.org/
http://joanganzcooneycenter.org/
https://dreme.stanford.edu/
http://ecstem.uchicago.edu/
http://ecstem.uchicago.edu/
http://www.math-talk.com/
https://codespark.com/
https://drive.google.com/file/d/1jj8v0giAVYKfyn7KH8w7EbByQu6khlWc/view
https://www.goldieblox.com/
https://www.promisestudio.org/ecd-venture-index#ventures/?view_156_page=1&view_156_filters=%5B%7B%22field%22%3A%22field_99%22%2C%22operator%22%3A%22in%22%2C%22value%22%3A%225ce83389312b3c27a7d28716%22%7D%5D
https://www.hsfoundation.org/programs/education/
https://www.carnegie.org/interactives/opportunity-equation/#!/
https://www.nsf.gov/funding/programs.jsp?org=EHR
https://maps.foundationcenter.org/#/list/?subjects=all&popgroups=all&years=all&location=6252001&excludeLocation=0&geoScale=ADM1&layer=recip&boundingBox=-330.8203125,-70.49557354093136,71.015625,73.32785809840696&gmOrgs=all&recipOrgs=all&tags=all&keywords=early%20STEM&pathwaysOrg=&pathwaysType=&acct=earlychildren&typesOfSupport=all&transactionTypes=all&amtRanges=all&minGrantAmt=0&maxGrantAmt=0&gmTypes=all&minAssetsAmt=0&maxAssetsAmt=0&minGivingAmt=0&maxGivingAmt=0&andOr=0&includeGov=1&custom=all&customArea=all&indicator=&dataSource=oecd&chartType=facets&multiSubject=1&listType=grant&zoom=2
https://www.promisestudio.org/funder-resources
https://docs.google.com/forms/d/e/1FAIpQLSdo3H0nprF89z-6kbvv3jDOoAL7w31Fk2xumseD6FMPQ5I8VQ/viewform

