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Science and School Readiness Deficits

• United States below average in international science exams

• SES gaps in science education within US starting in early childhood1

• School readiness gaps exists across domains

• Even more pronounced in science2

1Morgan, Farkas, Hillemeier, & Maczuga, 2016; 2Greenfield, Jirout, Dominguez, Greenberg, Maier, & Fuccillo, 2009



Early Science

• Science is ideal for early childhood classrooms

• Capitalizes on natural curiosity

• Improves quality of  teacher/child interactions1

• Supports development across domains2

1Fuccillo, 2011; 2Brenneman, 2014; French, 2004; Greenfield et al., 2009; Nayfeld, Fuccillo, & Greenfield, 2013; Strickland & Riley-Ayers, 2006



Science and Approaches to learning

• Need for domain general malleable skills that span across readiness domains1

• Approaches to learning recognized by Head Start as core readiness skill

• Planning, motivation, persistence, focus, curiosity, group learning

• Science is a process of  trail and error

• Often investigated in group settings

• Requires the development and revision of  plans

1Li-Grining, 2007 



Approaches to Learning Predicting Science 

Bustamante, White, & Greenfield, 2016
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Structural equation model of  approaches to learning predicting spring outcomes, controlling for fall scores, child age, gender, ethnicity and spring 

vocabulary. All reported path coefficients are standardized for unstandardized coefficients see Table 3.



Bi-directionality Between Approaches to 

Learning and Science

Fall Science           Spring Approaches to Learning

Fall Approaches to Learning Spring Science

Bustamante, White, & Greenfield, under review



ATL Science

Fixed Effect Coefficient
Standard

error
t-ratio

Approx.

d.f.
p-value

For INTRCPT1, β0

INTRCPT2, γ00 0.350697 0.080311 4.367 32 <0.001

For ATL_Fall slope, β1

INTRCPT2, γ10 0.012137 0.004911 2.471 32 0.019

For Age slope, β2

INTRCPT2, γ20 0.049710 0.008110 6.130 172 <0.001

For Gender slope, β3

INTRCPT2, γ30 0.273415 0.118923 2.299 172 0.023

Bustamante, White, & Greenfield, under review



Fixed Effect Coefficient
Standard

error
t-ratio

Approx.

d.f.
p-value

For INTRCPT1, β0

INTRCPT2, γ00 57.499500 1.030020 55.824 33 <0.001

For Science_Fall slope, β1

INTRCPT2, γ10 1.008420 0.435892 2.313 33 0.027

For Age slope, β2

INTRCPT2, γ20 0.313214 0.071445 4.384 190 <0.001

For Gender slope, β3

INTRCPT2, γ30 2.425607 0.622402 3.897 190 <0.001

Science ATL

Bustamante, White, & Greenfield, under review



Unique benefits of  ATL to Science Relationship

• Approaches to learning are difficult to teach in isolation

• Science may be an ideal context to teach ATL

• Limited hours in the school day

• Science experiences are fun, engaging, and promote higher-order thinking

• Simultaneously addresses multiple school readiness domains and domain-general skills



Next Steps

• Data are correlational and not collected in the context of  an intervention

• Examine weather science instruction improves children's ATL across the year

• Examine weather a deliberate focus on ATL improves children's science across the year

• Develop early childhood science interventions that intentionally target ATL

• Capitalizes on a unique relationship between two critical and often neglected school 

readiness domains



Implications

• Providing early childhood teachers with an engaging platform on which to 
foster school readiness skills

• Narrowing of  the science, approaches to learning, and overall school 
readiness gaps

• Improvement of  the infrastructure of  science education in the US


