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Who do we have In the room?
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Brainstorm:

Who/what are gatekeepers to
broadening participation in
engineering?
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Motivation
_

“Consider a birdcage. If you look very closely at just one wire in the cage, you
cannot see the other wires. . . It is only when you step back, stop looking at the
wires one by one, microscopically, and take a macroscopic view of the whole
cage, that you can see why the bird does not go anywhere . . . It is perfectly
obvious that the bird is surrounded by a network of systematically related
barriers, no one of which would be the least hindrance to its flight, but which, by

their relations to each other, are as confining as the solid walls of a dungeon.”

(Frye, 1983) / .
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Exposure to engineering
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I_ Punch Line #1

_

Stereotype threat

Taking a macro-scale, systemic

perspective to educational research is J £
important for understanding pressing  § .\ ¢ g
issues in education and society, such & 42 £~ =
as broadening participation in ’ ‘ g 2
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engineering. - N
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Social, economie, & policy context (layer 4) »
Demographic characteristics o

Economic characteristics
Public policy characteristics
Perna (2006)
Higher educlatlnn mntex!: (layer 3) > .
Model of Student Choice

Institutional characteristics

School and community context (layer 2)
Availability of resources
Types of resources
Structural supports and barriers

S |

Habitus (layer 1) -

Demographic characteristics
Gender
Race/ethnicity

Cultural capital
Cultural knowledge
Value of college attainment

Social capital
Information about college
Assistance with college processes ¢ ¥ ¥V g

Demand for higher education Expected benefits
Academic preparation Monetary
Academic achievement Non-mornetary College
»| Choice
Supply of resources Expected cosls
Family income College costs
Financial aid Foregone earnings
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Virginia Department
of Education
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Phase 1: Where is variation? Phase 2: Why?
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Punch Line #2
_

If we want the system to change, we * >
believe the field needs to move |
beyond “just” research—we should
work with appropriate stakeholders \
to identify pragmatic implementation /)
ideas based on that research. l

And that includes you! YT



=

Virginia Longitudinal Data System

_

= Data across multiple State Agencies
= Virginia Department of Education

= State Council of Higher Education of Virginia $ V L DS

= Virginia Community College System
= Virginia Employment Commission
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Virginia Longitudinal Data System

= Student Demographics

= High School(s) Attended

= State-level Standardized Testing

= Pre-college Standardized Testing $ VLDS

= Advanced Placement Testing

= High School Transcript

= Postsecondary Enrollment T
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N Data and Methods: Quant Phase

Demographic characteristics (period of record: 2007-2014 HS graduation).

Variable Raw Number Percentage
Sex
Male 342,223 49.9%
Female 343,206 50.1%
URM Status?
URM 239,487 34.9%
Non-URM 445,942 65.1%
Economic Status
Economically Disadvantaged 191,654 28.0%
Not economically Disadvantaged 493,775 72.0%

! Includes American Indian or Alaska Native, Black, Hispanic, Native Hawaiian or Pacific
Islander, and Non-Hispanic two or more races.
2 Eligible for free/reduced meals, receives Temporary Assistance for Needy Families (TANF),
eligible for Medicaid, identified as migrant, or experienced homelessness. / /7t
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N Data and Methods: Quant Phase N

Postsecondary enrollment characteristics (2007-2014 HS graduation).

Variable Raw Number Percentage
Postsecondary Status
4 Yr Attendee 326,979 47.7%
Did not Attend 4 Year Institution 358,450 52.3%
Engineering! Enrollment Status
Engineering Enrollee 25,079 3.7%
Did not Enroll in Eng/CS 660,350 96.3%

! For the purposes of this study, “engineering” also encompasses computer science.
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50%

40%

30%

20%

10%

0%

48.35%

43.29%
37.85%

4Y Attendees/Number of HS Completers

M All students
O Female students
B URM students

O Economically disadvantaged students

6.38% 4.93% 4.79%

2.34%
M —

Engineering Enrollees/Number of 4Y
Attendees
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Variable

Engineering Rate

Female
URM | non-URM
Economically Disadvantaged | not

2.34%
1.91% | 2.59%
1.74% | 2.53%

Male
URM | non-URM
Economically Disadvantaged | not

11.52%
8.71% | 13.04%
9.11% | 12.17%

URM 4.93%
Economically Disadvantaged | not 4.30% | 5.13%
Economically Disadvantaged 4.79%

URM Female | non-URM Female
URM Male | non-URM Male

1.41% | 2.23%
7.73% | 11.46%
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What Is
surprising?

What did you
anticipate?
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Take a guess:

How does engineering
enrollment vary across
Virginia’s high schools from a
geographic perspective?
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Engineering Rate i - ‘. P & — \ [
(% of 4 year-goers) ? ~ B ¥ -.
Male

® Below Average (11.52%)

A Above Average (11.52%)
SES: 0-25th Percentile
SES: 25-50th Percentile
SES: 50-75th Percentile
SES: 0-99th Percentile
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Engineering Rate
(% of 4 year-goers)

Female

® Below Average (2.34%) |-

A Above Average (2.34%)
SES: 0-25th Percentile

| SES: 25-50th Percentile

SES: 50-75th Percentile|

SES: 0-99th Percentile
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Engineering Rate
(% of 4 year-goers)

URM

® Below Average (4.93%) |-

A Above Average (4.93%)
SES: 0-25th Percentile

' SES: 25-50th Percentile

SES: 50-75th Percentile|

SES: 0-99th Percentile
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Engineering Rate

(% of 4 year-goers)

Economically Disadvantaged “

® Below Average (4.79%)

A  Above Average (4.79%)
SES: 0-25th Percentile

' SES: 25-50th Percentile
SES: 50-75th Percentile
SES: 0-99th Percentile

| v

VIRGINIA TECH.




What might explain these maps?

Professional

Phase 2: Why?
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| What might explain these maps?
DV: Engineering enrollment |

School Size

Surrounding SES
% 4-Year Going
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| What might explain these maps?

DV: Engineering enroliment |
r2 =.495 Beta Sig

School Size .096 .074

Surrounding SES |.229 .001

% 4-Year Going |.456 .000
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| What might explain these maps?
DV Engineering enrollment
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Phase 1: Where is variation? Phase 2: Why?

What ideas can we
generate for
grouping schools?
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What VA universities come to
mind when you hear
“engineering”?
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| Where do Virginia students go to
school for engineering by region ? _
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| From what Virginia regions do
engineering students at each of the main |
Virginia engineering schools come?

RE
205 B Southside
70% B Southwest
505 W Western VA
505 m Valley
20% Northern Neck
208 m Central VA
20% H Tidewater
10% m Morthern VA
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Take a guess:

What comes to mind In terms
of high school math when you
hear “engineering”?
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HS Mathematics: Engineers vs. Non-engineers
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M Algebrall
B Trig, Analysis
M Calc AB

Calc BC, Stats
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Grade 9

60% W highest % disadvantaged
50% m lowest % disadvantaged
100

30%

20%

Mo Math  Other  Algebral Geometry Algebrall  Trg, CalcAB  CalcBC,
Math Analysis Stats
Grade 12

(0%

3% m highest % disadvantaged

B0% m lowest % disadvantaged

2 5%

20%

5%

10%

5% I
Mo Math  Other Algebral Geometry Algebrall  Trig, Calc AB  Calc BC,
Math Analysis Stats

\a

VIRGINIA TECH.




Brainstorm:

What are some other
guestions that you have with
respect to examining
differences across schools
related to engineering
enrollments?
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Some of Our Lessons Learned

- Administrative data are messy and complex
and hard to access. Be patient, keep talking.

» High schools are a totally different paradigm
from postsecondary. Each division has its
own rules and cultures. And the notion of
“time” is really different.

» There are systemic forces at play, which
suggests inertia. But we see jolts.
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I_ Punch Line #1
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Stereotype threat

Taking a macro-scale, systemic

perspective to educational research is J £
important for understanding pressing  § .\ ¢ g
issues in education and society, such & 42 £~ =
as broadening participation in ’ ‘ g 2
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I_ Punch Line #2

If we want the system to change, we
believe the field needs to move
beyond “just” research—we should
work with appropriate stakeholders
to identify pragmatic implementation
ideas based on that research.
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