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Abstract

Research is a fundamentally Constructionist learning enterprise.
In this study, | illustrate how merging statistical methods and
agent-based modeling helped me, as a Constructionist learner,

Analysis and Results

An Example of a Two-level HLM: 12t Grade Achievement Status and Gains by Domain

12th grade achievement status Gains 10th to 12th grade
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relationships differ?

2. What is the analytic purchase for constructing and using
agent-based modeling as opposed to statistics Iin
understanding school effects?

Example 2:
Model with School Quota as a Policy Lever

Example 1:
Model with School Choice as a Policy Lever

Base Model:
Replicating HLM Results on School Effects
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Methods

- NELS data from 1988 to 1992 (8, 10th and 12t grades) in
mathematics, reading, and science

e 2-level HLM model:

Level 1 model:

With school quota, where schools select students,

similar results hold with school capacity in terms of

average achievement distributions; without school
quota, there is more variation between schools

Future Work

* Reconceptualize school treatment and attribute variables: may

With unlimited school capacity, schools with high
SES attract more students with choice; with school
capacity, students with choice spread across higher

value-added districts

Schools with high SES generate more high

Yij = Poj + P1j(SES) + By (OTHER) + By (HISP) + 5y (BLACK) + 55 (MALE) + 7 performing students than other schools do

Level 2 model:

Boj = 00 +701(SchoolSES)j + v02(URBAN ) + 10a(SUBURBAN ) j + 704(PRIV ),

Conclusion

+705(NE); + %6 (NW )i +707(W); + q0s(Col Prep); + Yoo (AP); + Yo10( PTratio) ; + up;

and

- HLM and ABM as complementary methods:

Bij = io i = 2..5. be a false dichotomy
* HLM is retrospective and descriptive: results suggest that school attributes are . Examine the correspondence between statistics and agent-
more highly associated with student achievement outcomes than treatment based modeling
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» Agent-based modeling (NetLogo) is used to replicate statistical . ABM is prospective and generative: models can replicate statistical findings, and

findings, and to understand the impact of changes in policy levers
on student achievement outcomes.

allow for computational experiments that illuminate mechanisms and distributions
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* Rules governing agents (in this case, students) assume perfect

rationality that aligns with assigned preference functions. - By building and using agent-based models, the researcher engages in school

effects research as a Constructionist learner, where rules and mechanisms
that give rise to systemic changes are foregrounded in the process.



