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The STEM Education Modeling Project s [Si

A Goal

I Assist policymakers, educators and researchers in understanding the
complex nature of the U.S. education system

I Help identify potential solutions that could help strengthen U.S. STEM
capabilities

A Approach

I Create a dynamic systems engineering-based model of the P-16 STEM
education system

I Develop a community of researchers/model users
I Transition the model to open-source use

A Requirement
I Double the number of STEM Bachelors Degree graduates in ten years

Make Faster, Better Decisions
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' ' OHIO
Comparison of Student Populations e
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Source Population data: U.S. National Center for Education Statistics, Digest Education Statistics, 2002.
Source Proficiency data: Digest of Education Statistics 2005, Tables 121 and 122 for 4 and 8th grades.

Relatively small numbers of students make it
through the system and obtain

a

12/8/2008 | Page 5



Raytheon
Modeling the Behavior e [N

A Based on System Dynamics methods created by J. Forrester at MIT
A Positive feedback loops provide the means for dramatic changes
A Negative feedback loops restrain growth
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D
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Behavior of System is Defined by Negative and Positive Feedback
Loops
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Simplified Representation of the Raytheon

OHIO
Student Flow Model e
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Many factors
affect the flow

Model helps us think about what happens when factors change
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Overview of the Model
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Increased STEM-Capable Teacher Population Sy
Increases STEM Interested Student Population mer i

A High levels of attrition among the lowest performing teachers are required

to double the numbers of STEM-interested students

STEM Interested High School Graduates
Declaring STEM Major
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Research Findings oo (SR

A STEM college attrition (current state)

I 62% of STEM interested students leave STEM during college i
Seymour and Hewitt (1997)

I 38% graduate with a STEM degree
I55% of students intending to majo
I NSF (2002)
A ldentified Attrition Factors

I Psychological i Poorly formed social support networks i Daemphle
(2002)

I Academic
I *Financial

* Not modeled

Cold teaching style, lack of a social support structure, and
higher student cost are key factors in college attrition
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Social Support Networks Raytheon

. ... B
and Academic Performance e
A Background .
I Research shows that centralized social networks are :j
strongly correlated with higher GPAs in learning o VAR
communities* N,
A Hypothesis ’
T "nCentralizedo soci al net wor ks take

naturally in STEM university communities due to the
new living arrangements, cold teaching style, and lack
of classroom interaction.

A Solutions T Bridge programs and cohort programs

I Improve network centralization and reduce
development time

I Provide students the resources required for success
I Have relatively low cost of implementation (Cohort)

)

*The Social Networks of College Students in Learning Communities
Gale Stuart, Doctoral Candidate, UCLA Graduate School of Education & Information Studies, 2007

Mean GPA = 3.05, Clustering Coeff. = 34.63

Social support network formation is correlated with higher GPA
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Social Dynamics e

Cohort Program

I Facilitates social and academic support
structure which improves GPA

I Includes mentoring, tutoring and
seminar programs

p>)

Bridge Prm
Universities
College Bound Attr|t|on
High School Rate
Graduates STEM
Interested

p>)

Summer Bridge Program

I Reduces STEM attrition in college bound
STEM interested high school graduates

STEM @_/’A + Social I Prepares students for college
Declared Network . . _— . .
CIustenng | Begins building the social and academic
4 Irizlrznl\lf‘g/ student support structure earlier and

Q ) faster

Student
Pcrggfar:n Academic
Univer5|t|es\/+v Qualty

Cohort and bridge programs address psychological and
academic attrition factors
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Simulation Results g

STEM Graduate Increase Percentage with Bridge and
Cohort Program Implementation

Scenario 1 assumes
instantaneous and fully effective
implementation
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Scenario 2 assumes a multi-
year ramped implementation

™
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Instantaneous implementation increases STEM graduates 72%,
Ramped implementation provides a 40% increase by 2015
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Vision for the Future e (SN

A A virtual community of experts, researchers, policy makers
and educators organized using the principles of systems
engineering around a common model that provides a means
of comparing and assessing ideas to find the best practices
and most effective means of improving student competencies
and national competitiveness.
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Open Source Process Flow e

Model User/Developer Community (0 community downloads official
versions of model files from
web site

@ Developers make improvements

A and submit change requests to
@ Administrator
@ @ @ Community and CCB evaluate and
@ @ comment on change requests

/ @ Configuration Control Board
approves or rejects change
Forums II Mo'del Fll.es Docurnentatmn
Baseline / History Librar

requests
\G Forge

@ Administrator commits
approved change to official
version history

@ Model bugs are discovered,
reported, and commented upon

Community uses Forums for
interactive discussion

@ Reference material is stored in
document library

Administrator Configuration Control Board
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