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Overview
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® Framing of STEM policy discussion
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= Focus on K-12 education
= State leadership in technology
= Teacher-focused policy

= Student-focused policy
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= Programmatic strategies
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From SMET to STEM
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Renewed Attention and
Heightened Stakes
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The Heat Behind the Hot Topic

= STEM at the heart of numerous policy debates

¢ Educational
¢ Economic
¢ Other — national security

= Flat-World View

= U.S. falling behind internationally

¢ Educational performance
¢ Educational attainment
¢ Producing technically skilled workers

= Nation at increasing disadvantage against global
competitors
¢ Implications for state and regional economies
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Editorial Project

Educational Attainment Stalling

= |n nearly all
developed countries,
younger generations
are attain higher
levels of education

= U.S. almost alone
in bucking trend

¢ Younger adults have
not surpassed older
generation
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Editorial Projects in Educat

U.S. Not Leading Internationally

= U.S. posts disappointing results versus peers
¢ Older students typically fare worse than younger students

E
2
‘a
E

Math, 15 yeer-clde {(Plea 2003}
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Trends within the U.S.
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Few Students Achieving Excellence
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= NAEP data show...

=
©
1
= 100 -
a= " Most students
11} % |
pe score at or below  _ N
= Basic level g
a g 7
5 * Veryfewstudents § s{—— B Advanced 20
]  achievingat § s« 4o M Proficient
i- highest levels § « Baslc
L— .. 2 W Below baslc
-8 " Similar pattern £
3 across grades and E T 5 43
L~ subjects 10—
o 0
Math (2007) Sclence [2005)

8th grade NAEP




State-by-State Disparities

= Mathematics Proficiency (8th grade NAEP, 2007)

¢ States range from 8% to 51% Proficient

Education

¢ VA above average at 38%
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State-by-State Disparities

= Science Proficiency (8th grade NAEP, 2005)

¢ States range from 14% to 43% Proficient
4 VA above average at 35%




Spotlight on Virginia
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4= [ Student Performance in STEM Subjects
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Y VI National
=2 State State Average
ﬁ Average Rank
11}
E 4th grade math — Percent proficient on NAEP (2007) 41.9% 18 38.6%
== 8th grade math — Percent proficient on NAEP (2007) 37.5% 1" 31.0%
73 4th grade science — Percent proficient on NAEP (2005) 39.7% 1 27.0%
e 8th grade science — Percent proficient on NAEP (2005) 34.5% 14 27.3%
<
'g 4th grade math — Scale score change on NAEP (2003-2007) +4.3 36 +5.1
E 8th grade math — Scale score change on NAEP (2003-2007) +5.9 9 +4.1
m 4th grade science — Scale score change on NAEP (2000-2005) +6.1 4 +4.3
8th grade science — Scale score change on NAEP (2000-2005) +4.4 4 -0.6
—
4}
'E Math gap — 8th grade NAEP scale score (2007) 26.8 41 26.0
Q Science gap — 8th grade NAEP scale score (2005) 27.8 32 281
lﬁ Math-gap change — 8th grade NAEP (2003-2007), negative value = closing gap -0.6 32 2.4
ﬁ Science-gap change — 8th grade NAEP (2000-2005), negative value = closing gap -1.1 18 -3.5
11}
4th grade math — Percent advanced on 4th grade NAEP (2007) 6.6% 12 5.5%
8th grade math — Percent advanced on 8th grade NAEP (2007) 8.9% 8 6.6%
4th grade science — Percent advanced on 4th grade NAEP (2005) 4.9% 1 2.3%
8th grade science — Percent advanced on 8th grade NAEP (2005) 4.4% 4 2.9%

What can states do
to improve STEM?

Editorial Projects in Education




Policy Leadership
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=3 Access to Technology = Capacity to use Technology
‘; # Accessto computers {4th grade) # Teacher standards
4 Accessto computers {8th grade) 4 Administrator standards
# Students per Instructional # Initizlteacher licensure
computer # [Initialadministrator licensure
# Students per high-speed Internet # Teacher recertification
computer 4 Administrator recertification

= Use of Technology
4+ Student technologystandards
# Studentstested on technology
4 State has virtual school
# Stateoffers computer-hased
assessments

Letter graded based
on number of policies
state has in place.
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Overall State Grade
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Grading

Breakdown

for Virginia

Technology Counts Grading Breakdown

Access to Technology
Percent of students with ...
Access to computers (4" grade)
Access to computers (8" grade)
Number of students per ...
Instructional computer
High-speed Internet-connected computer

Use of Technology

Student standards include technology
State tests students on technology

State has established a virtual school
State offers computer-based assessments

Virginia

96%
95%

3.1
3.0

Does state
have policy?

Yes

No
Yes
Yes

95%
83%

3.8
3.7

Number of states
with policy

48
5
25
27

STATE TECHNOLOGY REPORT CARD
How did the
Virginia  average state
score?
Access A- c
| __totechnology
Use
- B-
| ___oftechnology ______~ A ,,,,,,,,,,,,,,
Capacity B c
| __|_tousetechmology ___ — _____________
Overall grade B+ C+

This table reports the detailed scoring behind the grades for the

three major areas of state policy examined in Technology Counts.

Number of states
with policy

Does state.

Capacity to Use Technology bee poliy?

State includes technology in its ...

Teacher standards Yes 44
Administrator standards Yes 35
Initial teacher-license requirements Yes 19
Initial administrator-license requirements Yes 9
Teacher-recertification requirements No 10
Administrator-recertification requirements No 6
Overalll TeChnOIOgy Score gom\l/sivgiw"iaamed g?i‘:t;a g:v:(rg(eed
Access to technology 90.0 75.3
Use of technology 89.8 80.1
Capacity to use technology & 75.5
Total score (average of three categories) 88,7 76.9

Teacher-Focused Policy

Building the STEM
Teaching Workforce
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Filling STEM Positions

= Two-thirds of schools with secondary-level math and
science vacancies had difficulty filling those posts
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Teaching in Field - Math

= Nationally, 61% of Math teachers have major in field

¢ In Virginia only about half have major (52%)

=. D Math Teachers with Major

W>75% (6)
[ 50 - 75% (32)
W <50% (9)
O n/a (3)




Teaching in Field - Science
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-I‘E = Nationally, 77% of Science teachers have major in field

g ¢ Virginia is slightly below national average (74%)
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m D Science Teachers with Major
HW>75% (26)
[ 50 - 75% (20)
W<50% (1)
O n/a 3)

Fueling the Teacher Pipeline

= Nationally teachers earn 88 cents for every dollar earned
in comparable occupations

¢ Competitiveness of teacher pay varies dramatically across states
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The Parity Line (100 = teachers salaries equal to comparable occupations) I
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Ten states reach or
surpass the parity line.
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Student-Focused Policy

Raising Standards and
Expectations

Academic Standards

= All states now have K-12
academic standards in
math and science

¢ Quality may be a different
matter

= 48 states have standards
for technology
4 States have taken different
approaches for embedding

technology into the
curriculum

= Virginia has stand-alone
technology standards
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State technology standards




Graduation Requirements

= Math and science course-taking required for a high
school diploma has risen over past two decades

N 2006
m1929

VA 2006

Algebral or
higher

Chemistry
Biology
Earth Science
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Camagie unk of coursework

Programmatic Leadership

State Role(s)

Editorial Projects in Education
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From Policy to Program

= States can ...

= Establish and fund STEM programs in local schools on
a statewide basis

= Support local innovation and novel programs

= |dentify and scale-up best practices

= Provide financial (and other) support to teacher
workforce development

... and much more

Examples from Technology Counts

= Promising approaches highlighted in TC journalism
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New schools with specialized STEM focus
Strengthening career and technical education
Expansion of online instruction

Integration of S—T—E — M elements
Real-world applications — e.g., projects
Serving non-elite students

Student competitions

Enhanced instructional practices in STEM classes, especially
through better use of technology

¢ Pre-service and in-service teacher training

¢ Additional school-level technical and support staff




Contact the
EPE Research Center

Christopher B. Swanson
Director, EPE Research Center

By email: rcinfo@epe.org

By phone: 301-280-3100
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