
Input-Environment-Output Model 
Based on Astin’s IEO model (Astin, 1984; Astin and Antonio, 2012; Renn and Reason, 2013)  
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This model offers a classification scheme to evaluate how inputs (e.g., student characteristics) and 
environment (e.g., program attributes) may influence desired outputs (e.g., results of programs). This in 
turn provides classifications of program and learner attributes that enable connections to a set of social, 
cognitive, and psychological theories that support deeper investigation into the reasons why 
recruitment and retention programs are successful with particular groups. Callahan, et al. (2017) reports 
that there is an observable trend in the geoscience literature after 2009 toward interventions that 
include all components of the IEO model and which account for these factors in analysis of curricula that 
exist without specific interventions, what they call ‘‘natural experiments’’. The IEO model enables 
connection to diversity literature on self-efficacy, identity, microaggressions, stereotype threat, and 
social cognitive career theory that offer perspectives which can guide future programmatic 
interventions.  Using an IEO model approach to curriculum and program design also provides a means 
for engaging both quantitative and qualitative measures as appropriate and with equal value and utility, 
and for planning and predicting the most effective theoretical approaches and outcomes in efforts to 
broaden participation in the geosciences.  
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