2013-14

GREATNESS

Scale-Up of Exemplary STEM Programs
Nine of the best preK-12 STEM education
programs known were expanded throughout lowa
via regional STEM managers in 2013-14
e 3,106 classrooms and clubs engaged
e Over 100,000 lowa youth involved
e All nine Scale-Up programs had positive effect

on student interest in STEM topics and careers
e [Additional effects: see full report]
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GOVERNOR'S STEM ADVISORY COUNCIL

OECD Test School Partners
Six top-performing lowa schools took the PISA-like international test
e Decorah, Adel-DeSoto-Minburn, Ames, Cedar Rapids Washington, Pella, Cedar

Rapids Kennedy
 Results calibrate lowa on global landscape

 Results for all six schools will be announced in September

Grants Total: $1,008,000
* $400,000 for State STEM Evaluation (of a $1.2M 3-year grant from the

National Science Foundation)”

 $180,000 for Noyce (of a $900K 5-year grant from NSF)
e $325,000 for Externs (of a $1.3M 4-year grant from NSF)
* $103,000 for Physics Modeling (Carver Charitable Trust)

“Executive Director Weld is PI on the grant but it is awarded through UNI to an inter-university

evaluation consortium to study lowa STEM.

Cost-Sharing Total: $3,549,689
lowa’s investment in STEM is stretched by
cost-sharing partners:
¢ $160,000 by Strategic America
¢ $300,000 by Regional Hubs ($50K
per institution)

¢ $200,000 by STEM-focused classroom
partners ($50K each)

e $27,550 by business hosts for Externs

e $2 862,139 by nine Scale-Up program
providers

Private Sector Investment

Total: $268,500
¢ $100,000 MidAmerican Energy

e $50,000 for Externs (of a 2-year $100K

John Deere Foundation grant)

e $47 500 from 9 donors for STEM Schools
¢ $20,000 Google, Inc. for Hour of Code

e $20,000 Lennox Industries

e $13,000 from 14 donors, STEM Conference

® $10,000 Verizon Foundation
e $8,000 DuPont Pionesr (USA SEF)

Fiscal Year in Review

STEM-Focused Classrooms

e Four competitively awarded cost-matched
grants to build model STEM classrooms

e State-of-the-art technology, connections
to business and industry, and professional
development in STEM teaching

e Mt Pleasant MS, Des Moines Hoover HS,
Sioux Center HS and Davenport West HS

Major Events Included:
e STEM @ State Fair, 8-18-13
e STEM Teacher Educators’
Conference, 9-20-13
e STEM @ Capitol, 2-13-14
e Statewide STEM Conference,
3-28-14
e USA Science & Engineering
Festival, 4-2014

Finances $5.2M Legislative
Appropriation
® 75% learner programs ($3,895,177)
® 8% Regional STEM Network ($424,260)
® 3% Public Awareness Campaign ($150,000)
® 3.1% Assessment ($160,000)
* 1.6% Conferences & Events ($83,000)
® 9.4% Operations ($487,563)

Real World Externships for Teachers
e 42 extern host businesses and agencies
e 57 secondary teachers
® 93% of teacher externs agreed
Externships were more valuable than any
other professional development




2013-14

IT Academy

A competitive bid for IT certification programming

was awarded to Microsoft in fall 2013

¢ 150 schools and community colleges (capacity)

are enrolled
e 561 IT certifications in first six months
¢ A Northwest Community College T Academy

participant qualified for Nationals in Word 2010

Public Awareness — Strategic America Support, (9-2013) |
e Public relations efforts resulted in more than $850,000 in media value. * lowa College Graduates by Field
e 90 percent of the PR coverage contained at least two of our three key Aligned to lowa Jobs (current)

messages: 1) Economic development, 2) Tied efforts back to the Advisory
Council/legislative funding, 3) Included a specific STEM example/story

e Nearly 600,000 billboard spots were delivered, which gave 3.4 million
impressions (approx. $20,000 in donated valug)

e The TV PSA was delivered 1,000+ times across 18 TV stations in lowa

Interstate Leadership
lowa STEM s recognized as a leader as evidenced by invited webinars, national

publications, conference keynotes, etc.

e st Midwest STEM Forum of eleven states convened in Des Moines, June 2013 =

e 2nd Midwest STEM Forum convened in Moling, June 2014 Regional STEM Network

e Consults provided to W. Virginia, Utah, Maryland, Indiana, Pennsylvania, Japan

e lowa STEM leaders published A State STEM Initiative Takes Root, Blossoms in
the monograph Exemplary Science Practices, NSTA Press, (Yager, ed.)

GREATNESS  Fiscal Year in Review

s Communications Highlights
® 12 newsletters

FHUM IUWANS ® ( regional newsletters and websites
® 126,469 total website page views
GOVERNOR'S STEM ADVISORY COUNCIL * 12,385 total organic reach on Facebook
¢ Added 68 users with first year Linkedin

¢ 20 keynote speaking engagements at
lowa conferences, community events

Higher Education Studies

Network e Higher Education Faculty Engagement
* Community colleges, in K-12 Outreach study, (3-2013)
private colleges and e lowa Math, Science, Technology
public universities are Fducator awareness study

convened monthly (Externships), (7-2013)

e Scale-Up Educators Persistence
with Delivering Programs After Year 1

Regional STEM Managers' contributions to
statewide advancement:

¢ Manager Orientation Manual

e Center for Advanced Professional Studies

(CAPS) Model RFP
Working Groups e STEM-Focused Schools
e Ag Science e Scale-Up Management
e Computer Science e STEM Professional Development Rubric
e Counselor and Parent Engagement draft
e STEM License (12- 2013) lowa STEM's manager team, collectively:
e Active Learning Community ¢ 1200 new Scale-Up classrooms and clubs
e Broadband Internet Access e 257 speaking engagements
e Business Engagement Toolkit e 37 community STEM festivals
e “Seal of Approval” Protocol e 723 new connections with workforce,
e STEM Teacher Excellence Award economic development and education
leaders of the regions
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Executive Summary

The lowa STEM Monitoring Project (ISMP) is a multi-faceted and collaborative effort that
works in support of the lowa Governor’s STEM Advisory Council. ISMP partners include the
University of Northern lowa (UNI) Center for Social and Behavioral Research (CSBR), the lowa
State University (ISU) Research Institute for Studies in Education (RISE), and lowa Testing
Programs (ITP) at the University of lowa (Ul). The purpose of the ISMP is to systematically
observe a series of defined metrics and sources to examine changes regarding STEM education
and economic development in lowa centered on the activities of the lowa Governor’s STEM
Advisory Council. The ISMP is comprised of four components: 1) lowa STEM Indicators
System (ISIS); 2) Statewide Survey of Public Attitudes Toward STEM; 3) Statewide Student
Interest Inventory; and 4) Regional Scale-Up Program Monitoring. Data for these four
components come from publicly available data at the national, state, and regional levels
(component 1); nearly 1,900 lowans who participated in a statewide survey (component 2); over
21,000 student surveys from the over 100,000 students statewide who participated in a Scale-Up
program (component 3 and 4), and the almost 600 Scale-Up educators who completed a
teacher/leader survey (component 4).

Section 1. The lowa STEM Indicators System (1SIS) ISIS is a system to track annual
benchmarks using publicly available data on a variety of STEM topics in education and
economic development by systematically assessing the progress and condition of the state’s
STEM landscape. ISIS includes eighteen indicators across four primary areas of focus: a) STEM
achievement and interest among K-12 students, b) STEM preparation of K-12 students, c) STEM
college completions, and d) STEM employment.

Select findings from the lowa STEM Indicators System, with emphasis on changes from 2012-
2013 to 2013-2014 when possible, are presented below.

STEM achievement and interest among K-12 students

Indicator 1:  Proportions of grade 11 students that exhibited proficiency in mathematics
and science increased between the 2008-2010 and 2011-2013 biennium periods (from
77% to 82% in mathematics, and from 83% to 85% in science, respectively). Increases
were also observed in mathematics and science achievement across demographic groups
by gender, race, ethnicity, socioeconomic status, and disability.

Indicator 2:  Small gains were observed in the percent of lowa students in 4™ and 8"
grades scoring at or above “proficient” in mathematics on the National Assessment of
Educational Progress from 2011 to 2013 (net difference of +5% and +2%, respectively).

Indicator 3:  The percentage of lowa students meeting benchmarks for science on the
ACT increased by 21% from 2012 to 2013 (from 38% in 2012 to 46% in 2013,
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respectively). Similar gains were also observed in the percentage of females and under-
represented minorities who met benchmarks in science, including a 27% increase among
females, 25% increase among Black/African American students, and 14% increase
among Hispanic students.

Indicator 4:  From 2012 to 2013, the number of students taking Advanced Placement
courses in STEM-related subjects increased from 4,861 to 5,193, as well as the number of
students who qualified to receive college credit from these courses (from 3,094 in 2012 to
3,352 in 2013).

Indicator 5:  Interest in STEM remains high, with almost half (48% in 2012, and 49%
in 2013, respectively) of students in the 2012 and 2013 ACT-tested graduating class
having an expressed and/or measured interest in STEM majors or occupations.

Indicator 6:  Among students who have an expressed and/or measured interest in
STEM on the 2012 and 2013 ACT-tested graduating class, approximately 50-60% aspire
to obtain a bachelor’s degree, 10-15% a master’s degree, and 25-30% a doctorate or
professional degree across all subgroups by gender or race/ethnicity.

Indicator 7:  In 2013, the top five majors for females with interest in STEM were in
health-related fields (nursing, medicine, physical therapy), animal sciences, and biology.
For males with interest in STEM, the top five majors were engineering (mechanical and
general), medicine, physical therapy and computer technology.

Indicator 8:  In both Year 1 and Year 2, approximately 80% of students who took the
lowa Assessments reported being interested in having a career that uses skills in science,
technology, math, or engineering. This includes 40% of students who were “very
interested’, and another 40% who reported they were ‘somewhat interested’ across all
grades from elementary, middle school, and into high school.

STEM preparation of K-12 students

Indicator 9:  In lowa, the total number of licensed high school teachers in STEM-
subject areas decreased by approximately 12% between 2012-13 and 2013-14.
0 The number of high school teachers with initial licenses in STEM-subject areas
decreased by approximately 19%.
o0 The number of high school teachers with standard licenses in STEM-subject
areas decreased by approximately 17%.
0 The number of high school teachers with master educator licenses in STEM-
subject areas did not change.

In other words, lowa is retaining teachers in STEM-subject areas with more teaching
experience and more education, and losing teachers in STEM-subjects with less
experience and possibly less education.
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Indicator 10: The number of teachers in lowa with a teaching endorsement in a STEM-
related area (Science, Technology, Math, Health Sciences, Agriculture) increased across
the board from 2012-13 to 2013-14.

o0 The number of teachers who held at least one endorsement in an area of science
or math increased by 13%.

o0 The numbers of teachers with elementary and secondary science endorsements
increased by 11% and 8%, respectively.

0 The number of teachers with middle school science endorsements more than
doubled from 109 teachers to 228 teachers, an increase of 109%.

The changes in teacher licensure (Indicator 9) and teacher endorsements (Indicator 10)
are noteworthy given that the number of students in lowa remained stable between 2012-
2013 and 2013-2014.

Indicator 11: Thirty-two colleges and universities are responsible for teacher
preparation in the state of lowa; this includes 29 private colleges and universities, and
three Regents institutions. The three Regents institutions continue to prepare almost half
of all new teachers and more than half of new teachers in STEM-subject areas.

Indicator 12: The average one-year and two-year retention rates of beginning high
school STEM teachers in the state of lowa continue to hold steady at approximately 76%
and 64%, respectively. In other words, about three-quarters of new teachers who begin
their careers teaching advanced high school STEM courses return for a second year of
teaching advanced high school STEM courses, while one-fourth do not return after one
year. In addition, two-thirds of new teachers who begin their careers teaching advanced
high school STEM courses teaching at that level return for a third year, while one-third
are no longer teaching after two years.

Indicator 13:

0 The number of high school students enrolled in advanced science courses did not
change between 2012-13 and 2013-14.

o0 The number of high school students enrolled in advanced technology courses and
advanced health science courses both decreased by about 10% between 2012-13
and 2013-14.

o The number of high school students enrolled in advanced engineering courses
increased by 13% between 2012-13 and 2013-14.

0 The number of high school students enrolled in advanced math courses increased
by 3% between 2012-13 and 2013-14

STEM college completions

Indicator 14 and 15:  Minority student STEM degree completion has risen over 150%
since 2009 at the community college level and to a lesser gain at the university level.
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STEM employment

Indicator 16: On average in 2012, individuals in STEM occupations earned $10 more
per hour and $20,000 more in annual salaries compared to all occupational groups.
Specifically, STEM occupations earn $28.28 in mean wages and $58,800 in mean
salaries, compared to all occupations overall earning $18.90 in mean wages and $39,300
in mean salaries, respectively.

Indicator 17: As of 2012, there were an estimated 10,000 vacancies in STEM jobs
statewide.

Indicator 18: The number of individuals taking the National Career Readiness
Certificate (NCRC) has increased from approximately 6,000 in 2012 to over 20,000 in
2013. In both years, approximately two-thirds qualified as STEM workforce-ready as
estimated by the Applied Mathematics component.

Section 2. Statewide Survey of Public Attitudes Toward STEM To assess change in public
awareness and attitudes toward STEM, a statewide public survey of lowans was conducted from
July through September 2013. A similar survey was previously conducted in 2012.

In 2013, 41% of lowans had heard of the acronym STEM. In contrast, only 26% of lowans had
heard of the acronym in 2012. This represents a 58% increase in awareness of the acronym
STEM from the beginning of Year 1 to Year 2.

Awareness and attitudes toward STEM increased significantly from 2012 to 2013, especially in
the areas of economic contributions and broadening STEM participation. From 2012 to 2013, a
significant gain was seen in the proportion of lowans who ‘strongly agree’ that more companies
would move to lowa if the state had a reputation for workers with good STEM skills (from 16%
to 30%), increased focus on STEM education will improve the state economy (from 15% to
25%), and more should be done to increase the number of women (from 12% to 32%) and under-
represented minorities (from 7% to 20%) in STEM jobs, respectively.

In addition, more lowans see the value that STEM brings to their lives and in the opportunities
and jobs available for the next generation. From 2012 to 2013, significantly more lowans
‘strongly agree’ that science and technology are making our lives better (from 40% to 50%), and
that advancements in STEM will give more opportunities to the next generation (from 28% to
44%).

The majority of lowans (86%) say there is an urgent need in lowa for more resources to be put
toward STEM education. Over half of lowans believe hands on experiences (in elementary
classrooms - 68%; with businesses - 56%; or in a lab - 53%) would make a ‘major improvement’
in math and science education.
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Section 3. Statewide Student Interest Inventory For the past two years, an 8-item interest
inventory was added to the lowa Assessments taken by nearly every student in 3rd through 11"
grades in the state annually. The Interest Inventory was developed in part to serve as a data
source for both the lowa STEM Indicators System, and a way to compare students who
participate in Scale-Up Programs with all students statewide. Among all students statewide who
took the lowa Assessments, interest in individual STEM subjects is highest among elementary
students, followed by middle school and high school students, respectively. While interest in all
subjects decreases as students’ progress through school, the proportion of students who are ‘very
interested’ in pursuing a STEM career remains steady at 38-43%.

Section 4. Regional Scale-Up Program Monitoring As part of the lowa STEM Monitoring
Project, all local education agencies implementing a Scale-Up Program were asked to complete
three submissions to help evaluate the Scale-Up initiative. This included: 1) a teacher/leader
survey, 2) a student participant list, and 3) student surveys. Taken together, the three submissions
inform the ISMP by providing the project partners with consistent information across all Scale-
Up programs

In 2013-2014, Scale-Up student participants were 48% females and 52% males. The distribution
of students by race/ethnicity was 80% white, 9% Hispanic, 5% Black/African American, and 6%
Other. This was a small increase in the distribution of females and under-represented minorities
from Year 1, which was 44% females to 56% males, and 87% White, 6% Hispanic, 3% Black,
and 4% Other, respectively. The average age of student survey respondents was 11.2 years
(range: 4-19 years). Elementary students (ages 4-10 years old) returned 39.5% of the total sample
of questionnaires (n = 8,340), followed by middle school students (ages 11-13 years old; 37.8%,
n =7,995) and high school students (ages 14-19 years old; 22.7%, n = 4,794), respectively.
Among the nine Regional Scale-Up programs offered in 2013-2014, all of the selected programs
had positive effects on student interest and awareness in STEM topics and STEM careers.
Among students who participated in a Scale-Up program, 9 out of 10 participants reported higher
interest in at least one STEM subject or in a STEM career following Scale-Up program
participation.

Teachers reported several impacts as a result of implementing Scale-Up programs in Year

2 They observed an increase in student motivation, engagement, and interest in STEM content
areas as well as STEM careers. They also reported that students’ critical thinking, problem
solving, and teamwork skills showed improvement throughout the program. Teachers reported
that Scale-Up programs allowed students to explore hands-on learning, which encouraged
students to continue work on projects even after programming had ended. As a result of
participating in the Scale-Up programs, over three-fourths of the teacher/leaders reported that
they have more confidence to teach STEM content (80%), have increased their knowledge in
STEM (83%), are better prepared to answer students” STEM-related questions (78%), and have
learned effective methods for teaching in STEM-content areas (76%).
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Conclusion  The data compiled, collected, and synthesized for this report come from a variety
of sources. Following the benchmarks established in Year 1, Year 2 showed promise in some
indicators and some losses in others. The ISMP will continue to follow these indicators, identify
and/or refine other metrics of STEM progress, and strengthen relationships with other data
partners in the state. Taken together, this report provides a picture of lowa’s STEM landscape,
and how it is evolving following the targeted initiatives of the lowa Governor’s STEM Advisory
Council to improve STEM education and workforce development surrounding STEM in lowa.
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Executive Summary

The lowa STEM Monitoring Project (ISMP) is a multi-faceted and collaborative effort that
works in support of the lowa Governor’s STEM Advisory Council. ISMP partners include the
University of Northern lowa (UNI) Center for Social and Behavioral Research (CSBR), the lowa
State University (ISU) Research Institute for Studies in Education (RISE), and lowa Testing
Programs (ITP) at the University of lowa (Ul). The purpose of the ISMP is to systematically
observe a series of defined metrics and sources to examine changes regarding STEM education
and economic development in lowa centered on the activities of the lowa Governor’s STEM
Advisory Council. The ISMP is comprised of four components: 1) lowa STEM Indicators
System (ISIS); 2) Statewide Survey of Public Attitudes Toward STEM; 3) Statewide Student
Interest Inventory; and 4) Regional Scale-Up Program Monitoring. Data for these four
components come from publicly available data at the national, state, and regional levels
(component 1); nearly 1,900 lowans who participated in a statewide survey (component 2); over
21,000 student surveys from the over 100,000 students statewide who participated in a Scale-Up
program (component 3 and 4), and the almost 600 Scale-Up educators who completed a
teacher/leader survey (component 4).

Section 1. The lowa STEM Indicators System (1SIS) ISIS is a system to track annual
benchmarks using publicly available data on a variety of STEM topics in education and
economic development by systematically assessing the progress and condition of the state’s
STEM landscape. ISIS includes eighteen indicators across four primary areas of focus: a) STEM
achievement and interest among K-12 students, b) STEM preparation of K-12 students, c) STEM
college completions, and d) STEM employment.

Select findings from the lowa STEM Indicators System, with emphasis on changes from 2012-
2013 to 2013-2014 when possible, are presented below.

STEM achievement and interest among K-12 students

Indicator 1:  Proportions of grade 11 students that exhibited proficiency in mathematics
and science increased between the 2008-2010 and 2011-2013 biennium periods (from
77% to 82% in mathematics, and from 83% to 85% in science, respectively). Increases
were also observed in mathematics and science achievement across demographic groups
by gender, race, ethnicity, socioeconomic status, and disability.

Indicator 2:  Small gains were observed in the percent of lowa students in 4™ and 8"
grades scoring at or above “proficient” in mathematics on the National Assessment of
Educational Progress from 2011 to 2013 (net difference of +5% and +2%, respectively).

Indicator 3:  The percentage of lowa students meeting benchmarks for science on the
ACT increased by 21% from 2012 to 2013 (from 38% in 2012 to 46% in 2013,
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respectively). Similar gains were also observed in the percentage of females and under-
represented minorities who met benchmarks in science, including a 27% increase among
females, 25% increase among Black/African American students, and 14% increase
among Hispanic students.

Indicator 4:  From 2012 to 2013, the number of students taking Advanced Placement
courses in STEM-related subjects increased from 4,861 to 5,193, as well as the number of
students who qualified to receive college credit from these courses (from 3,094 in 2012 to
3,352 in 2013).

Indicator 5:  Interest in STEM remains high, with almost half (48% in 2012, and 49%
in 2013, respectively) of students in the 2012 and 2013 ACT-tested graduating class
having an expressed and/or measured interest in STEM majors or occupations.

Indicator 6:  Among students who have an expressed and/or measured interest in
STEM on the 2012 and 2013 ACT-tested graduating class, approximately 50-60% aspire
to obtain a bachelor’s degree, 10-15% a master’s degree, and 25-30% a doctorate or
professional degree across all subgroups by gender or race/ethnicity.

Indicator 7:  In 2013, the top five majors for females with interest in STEM were in
health-related fields (nursing, medicine, physical therapy), animal sciences, and biology.
For males with interest in STEM, the top five majors were engineering (mechanical and
general), medicine, physical therapy and computer technology.

Indicator 8:  In both Year 1 and Year 2, approximately 80% of students who took the
lowa Assessments reported being interested in having a career that uses skills in science,
technology, math, or engineering. This includes 40% of students who were “very
interested’, and another 40% who reported they were ‘somewhat interested’ across all
grades from elementary, middle school, and into high school.

STEM preparation of K-12 students

Indicator 9:  In lowa, the total number of licensed high school teachers in STEM-
subject areas decreased by approximately 12% between 2012-13 and 2013-14.
0 The number of high school teachers with initial licenses in STEM-subject areas
decreased by approximately 19%.
o0 The number of high school teachers with standard licenses in STEM-subject
areas decreased by approximately 17%.
0 The number of high school teachers with master educator licenses in STEM-
subject areas did not change.

In other words, lowa is retaining teachers in STEM-subject areas with more teaching
experience and more education, and losing teachers in STEM-subjects with less
experience and possibly less education.
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Indicator 10: The number of teachers in lowa with a teaching endorsement in a STEM-
related area (Science, Technology, Math, Health Sciences, Agriculture) increased across
the board from 2012-13 to 2013-14.

o0 The number of teachers who held at least one endorsement in an area of science
or math increased by 13%.

o0 The numbers of teachers with elementary and secondary science endorsements
increased by 11% and 8%, respectively.

0 The number of teachers with middle school science endorsements more than
doubled from 109 teachers to 228 teachers, an increase of 109%.

The changes in teacher licensure (Indicator 9) and teacher endorsements (Indicator 10)
are noteworthy given that the number of students in lowa remained stable between 2012-
2013 and 2013-2014.

Indicator 11: Thirty-two colleges and universities are responsible for teacher
preparation in the state of lowa; this includes 29 private colleges and universities, and
three Regents institutions. The three Regents institutions continue to prepare almost half
of all new teachers and more than half of new teachers in STEM-subject areas.

Indicator 12: The average one-year and two-year retention rates of beginning high
school STEM teachers in the state of lowa continue to hold steady at approximately 76%
and 64%, respectively. In other words, about three-quarters of new teachers who begin
their careers teaching advanced high school STEM courses return for a second year of
teaching advanced high school STEM courses, while one-fourth do not return after one
year. In addition, two-thirds of new teachers who begin their careers teaching advanced
high school STEM courses teaching at that level return for a third year, while one-third
are no longer teaching after two years.

Indicator 13:

0 The number of high school students enrolled in advanced science courses did not
change between 2012-13 and 2013-14.

o0 The number of high school students enrolled in advanced technology courses and
advanced health science courses both decreased by about 10% between 2012-13
and 2013-14.

o The number of high school students enrolled in advanced engineering courses
increased by 13% between 2012-13 and 2013-14.

0 The number of high school students enrolled in advanced math courses increased
by 3% between 2012-13 and 2013-14

STEM college completions

Indicator 14 and 15:  Minority student STEM degree completion has risen over 150%
since 2009 at the community college level and to a lesser gain at the university level.
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STEM employment

Indicator 16: On average in 2012, individuals in STEM occupations earned $10 more
per hour and $20,000 more in annual salaries compared to all occupational groups.
Specifically, STEM occupations earn $28.28 in mean wages and $58,800 in mean
salaries, compared to all occupations overall earning $18.90 in mean wages and $39,300
in mean salaries, respectively.

Indicator 17: As of 2012, there were an estimated 10,000 vacancies in STEM jobs
statewide.

Indicator 18: The number of individuals taking the National Career Readiness
Certificate (NCRC) has increased from approximately 6,000 in 2012 to over 20,000 in
2013. In both years, approximately two-thirds qualified as STEM workforce-ready as
estimated by the Applied Mathematics component.

Section 2. Statewide Survey of Public Attitudes Toward STEM To assess change in public
awareness and attitudes toward STEM, a statewide public survey of lowans was conducted from
July through September 2013. A similar survey was previously conducted in 2012.

In 2013, 41% of lowans had heard of the acronym STEM. In contrast, only 26% of lowans had
heard of the acronym in 2012. This represents a 58% increase in awareness of the acronym
STEM from the beginning of Year 1 to Year 2.

Awareness and attitudes toward STEM increased significantly from 2012 to 2013, especially in
the areas of economic contributions and broadening STEM participation. From 2012 to 2013, a
significant gain was seen in the proportion of lowans who ‘strongly agree’ that more companies
would move to lowa if the state had a reputation for workers with good STEM skills (from 16%
to 30%), increased focus on STEM education will improve the state economy (from 15% to
25%), and more should be done to increase the number of women (from 12% to 32%) and under-
represented minorities (from 7% to 20%) in STEM jobs, respectively.

In addition, more lowans see the value that STEM brings to their lives and in the opportunities
and jobs available for the next generation. From 2012 to 2013, significantly more lowans
‘strongly agree’ that science and technology are making our lives better (from 40% to 50%), and
that advancements in STEM will give more opportunities to the next generation (from 28% to
44%).

The majority of lowans (86%) say there is an urgent need in lowa for more resources to be put
toward STEM education. Over half of lowans believe hands on experiences (in elementary
classrooms - 68%; with businesses - 56%; or in a lab - 53%) would make a ‘major improvement’
in math and science education.
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Section 3. Statewide Student Interest Inventory For the past two years, an 8-item interest
inventory was added to the lowa Assessments taken by nearly every student in 3rd through 11"
grades in the state annually. The Interest Inventory was developed in part to serve as a data
source for both the lowa STEM Indicators System, and a way to compare students who
participate in Scale-Up Programs with all students statewide. Among all students statewide who
took the lowa Assessments, interest in individual STEM subjects is highest among elementary
students, followed by middle school and high school students, respectively. While interest in all
subjects decreases as students’ progress through school, the proportion of students who are ‘very
interested’ in pursuing a STEM career remains steady at 38-43%.

Section 4. Regional Scale-Up Program Monitoring As part of the lowa STEM Monitoring
Project, all local education agencies implementing a Scale-Up Program were asked to complete
three submissions to help evaluate the Scale-Up initiative. This included: 1) a teacher/leader
survey, 2) a student participant list, and 3) student surveys. Taken together, the three submissions
inform the ISMP by providing the project partners with consistent information across all Scale-
Up programs

In 2013-2014, Scale-Up student participants were 48% females and 52% males. The distribution
of students by race/ethnicity was 80% white, 9% Hispanic, 5% Black/African American, and 6%
Other. This was a small increase in the distribution of females and under-represented minorities
from Year 1, which was 44% females to 56% males, and 87% White, 6% Hispanic, 3% Black,
and 4% Other, respectively. The average age of student survey respondents was 11.2 years
(range: 4-19 years). Elementary students (ages 4-10 years old) returned 39.5% of the total sample
of questionnaires (n = 8,340), followed by middle school students (ages 11-13 years old; 37.8%,
n =7,995) and high school students (ages 14-19 years old; 22.7%, n = 4,794), respectively.
Among the nine Regional Scale-Up programs offered in 2013-2014, all of the selected programs
had positive effects on student interest and awareness in STEM topics and STEM careers.
Among students who participated in a Scale-Up program, 9 out of 10 participants reported higher
interest in at least one STEM subject or in a STEM career following Scale-Up program
participation.

Teachers reported several impacts as a result of implementing Scale-Up programs in Year

2 They observed an increase in student motivation, engagement, and interest in STEM content
areas as well as STEM careers. They also reported that students’ critical thinking, problem
solving, and teamwork skills showed improvement throughout the program. Teachers reported
that Scale-Up programs allowed students to explore hands-on learning, which encouraged
students to continue work on projects even after programming had ended. As a result of
participating in the Scale-Up programs, over three-fourths of the teacher/leaders reported that
they have more confidence to teach STEM content (80%), have increased their knowledge in
STEM (83%), are better prepared to answer students” STEM-related questions (78%), and have
learned effective methods for teaching in STEM-content areas (76%).
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Conclusion  The data compiled, collected, and synthesized for this report come from a variety
of sources. Following the benchmarks established in Year 1, Year 2 showed promise in some
indicators and some losses in others. The ISMP will continue to follow these indicators, identify
and/or refine other metrics of STEM progress, and strengthen relationships with other data
partners in the state. Taken together, this report provides a picture of lowa’s STEM landscape,
and how it is evolving following the targeted initiatives of the lowa Governor’s STEM Advisory
Council to improve STEM education and workforce development surrounding STEM in lowa.

XVi



Introduction

The lowa STEM Monitoring Project (ISMP) is a multi-faceted and collaborative effort that
works in support of the lowa Governor’s STEM Advisory Council. ISMP partners include the
University of Northern lowa (UNI) Center for Social and Behavioral Research (CSBR), the lowa
State University (ISU) Research Institute for Studies in Education (RISE), and lowa Testing
Programs (ITP) at the University of lowa (Ul). The purpose of the ISMP is to systematically
observe a series of defined metrics and information sources to examine changes regarding STEM
education and economic development in lowa centered on the activities of the lowa Governor’s
STEM Advisory Council.

The ISMP was developed within an evaluation framework developed in collaboration with the
University of lowa Center for Evaluation and Assessment. This framework included multiple
levels of evaluation, additional resources leveraged in support of evaluation, and alignment of
evaluation activities with lowa’s STEM initiative goals and priorities. This evaluation framework
for the STEM initiative informed the ISMP that was implemented and is reported here. The
ISMP monitors changes in lowa STEM on three levels. Most broadly, the project monitors lowa
STEM in the national context by comparing it to other state initiatives and data collection efforts.
At the state level, the project assembles and tracks indicators of progress toward Advisory
Council goals and objectives. Within the statewide STEM initiative, the ISMP tracks the
processes and potential impacts of Scale-Up programs and other regional efforts.

As the project name and purpose implies, monitoring of the Advisory Council activities in lowa
includes tracking national, state, and program data, analyzing data for trends, and observing the
STEM landscape in the state in a systematic way. To that end, the ISMP is comprised of four
components: 1) lowa STEM Indicators System (ISIS); 2) Statewide Survey of Public Attitudes
Toward STEM; 3) Statewide Student Interest Inventory; and 4) Regional Scale-Up Program
Monitoring. Figure 1 shows the lowa STEM Monitoring Project infographic. The UNI CSBR
coordinates all four ISMP components. Each ISMP partner has specific areas of responsibility
with areas of overlap. Ongoing collaboration among ISMP partners in year two continues to
serve as one of the keys to the success of the ISMP. This report summarizes the findings from
year two of the lowa STEM Monitoring Project.



Figure 1. lowa STEM Monitoring Project infographic



Section 1.
[owa STEM Indicators System (ISIS)

The lowa STEM Indicators System (ISIS) is a system to track publicly

available data at the national, state, and regional levels. The purpose of the

system is to provide annual benchmarks on a variety of STEM topics in

education and economic development by systematically assessing the

progress and condition of the state’s STEM landscape. ISIS was created to

identify and fulfill the need for benchmarks related to a variety of sub-
topics in the area of STEM education and workforce development. ISIS includes eighteen
indicators across four primary areas of focus: 1) STEM achievement and interest among K-12
students, 2) STEM preparation of K-12 students, 3) STEM college completions, and 4) STEM
employment (Figure 2). When possible, these indicators are analyzed to include comparisons
across demographic, geographic, and other characteristics. Data used to track the ISIS indicators
are publicly available and come from sources such as the lowa Department of Education, the
National Center for Education Statistics (NCES), lowa Workforce Development (IWD), ACT,
lowa Testing Programs, and lowa colleges and universities (Table 1). Variability in timing of
data collection, analysis, and release requires continuous tracking and updating. This variability
limits the ability to report on all indicators at the same time annually. In Year 2, all indicators
tracked in Year 1 (2012-2013) of the ISMP were reviewed for data quality and applicability in
providing useful benchmarks; and decisions were made regarding whether or not to continue
ongoing surveillance of the indicator (Table 2). In addition, new or updated indicators were
explored as other data and data sources were identified or became available.

For Year 2, three indicators have been replaced with new measures of STEM interest as
indicated by the expressed and/or measured interest in STEM subjects on the ACT. These
include:

e Indicator 5: Interest in STEM among ACT test-takers,
e Indicator 6: Educational aspirations of ACT test-takers with interest in STEM,
e Indicator 7: Top 5 majors among ACT test-takers with interest in STEM.

In addition, Indicators 14 and 15 have been revised to reflect lowa Department of Education data
on STEM college completions. These include:

e Indicator 14: Community college degrees and certificates in STEM fields,
e Indicator 15: College and university enrollment and degrees awarded in STEM fields.



GIS data mapping of Indicators

With the cooperation of the lowa State University Geographic Information Systems (GIS)
Support and Research Facility, selected data for Indicators 10, 11, and 13 are available as GIS
maps. Data analyzed in this way are plotted and displayed on a state map that includes district
boundaries, STEM region boundaries, and locations of lowa colleges and universities. Decisions
about what types of data and analyses are appropriate for mapping continue to evolve throughout
the lowa STEM Monitoring Project. Maps for Indicators 10 and 11 continue to show basic
frequency distributions of teachers, while maps for Indicator 13 show female student enrollment
relative to the average enroliment of female students. Further analysis will be conducted
throughout the upcoming year to explore student-teacher ratios and enroliment equity.



Figure 2. lowa STEM Indicators System



Table 1. Indicators tracked for 2013-2014

Indicator Description Data source Yiar Y;ar
1 lowa student achievement in mathematics | lowa Testing v v
and science Programs
= 5 lowa student achievement on NAEP National Center for v v
= mathematics and science tests Education Statistics
E» Number of students taking the ACT and
2 é 3 average scores in mathematics/science ACT Y Y
s 2 Number of students taking STEM
E g 4 | Advanced Placement tests and average College Board v v
TN scores
— > 5 | Interest in STEM among ACT test-takers | ACT * v
g 8 Educational aspirations of ACT test-takers
S % 6 with interest in STEM ACT v Y
- Top 5 majors among ACT test-takers with -
n ! interest in STEM ACT Y
8 Number/Percentage of K-12 students lowa Testing v v
interested in STEM topic areas Programs
9 Number of current lowa teachers with lowa Department of v v
licensure in STEM subjects Education
Sa | 10 Number of current lowa teachers with lowa Department of v v
25 endorsement to teach STEM subjects Education
S 3 Number of beginning teachers lowa Department of
&’ 2 11 | recommended for licensure/endorsement E ducatio% ** v
s ; in STEM subjects
= ‘6 | 12 | Teacher retention in STEM subjects lowa Department of xk v
n Education
13 Enrollment in STEM courses in high lowa Department of o v
school Education
% | 14 Community college degrees and lowa Department of v v
L5 certificates in STEM fields Education
3 % Integrated
E g 15 College and university enrollment and Postsecondary v v
=0 degrees awarded in STEM fields Education Data
System
= | 16 Percent of lowans in workforce employed | lowa Workforce v v
o in STEM occupations Development
E ; 17 Job vacancy rates in STEM occupational | lowa Workforce v v
5 %_ areas Development
LIEJ 18 | STEM workforce readiness lowa Workforce v v

Development

* The initial indicator was under review, and not reported in Year 1. The indicator was replaced in year two.
**Indicator was under analysis, no data included in Year 1 annual report.




Table 2. Summary of revisions to lowa STEM Indicators System, Year 1 to Year 2

Ind.

2012-2013 Indicator
(Year 1)

2013-2014 Indicator
(Year 2)

Reason(s) for change

Predicted ACT scores
among 10" grade ACT-
Plan test-takers

Interest in STEM among
ACT test-takers

Based on discussions between ISMP
partners and ACT researchers, it was
decided that tracking predicted ACT
scores was unnecessary when Indicator
3 tracks the number of students in lowa
taking the ACT, and actual ACT scores
in mathematics and science. Following
the release in 2014 of ACT's report The
Condition of STEM 2013: lowa," ISMP
partners decided to explore ACT data
related to expressed and measured
interest in STEM.

Percentage of ACT test-
takers interested in
majoring in a STEM area in
college

Educational aspirations of
ACT test-takers with interest
in STEM

This indicator was revised slightly to
focus more specifically on the
educational aspirations of ACT test-
takers who have either an expressed
interest in pursuing a STEM major or
occupation, or a measured interest in
STEM based on the ACT Interest
Inventory in different occupations and
majors.

Percentage of lowa 8"
graders interested in STEM
careers and educational
paths

Top 5 majors among ACT
test-takers with interest in
STEM

It was decided that Indicator 7 in Year 1
was redundant to the interest in STEM
tracked across all grade levels in
Indicator 8. Therefore, Indicator 7 was
changed to be a descriptive indicator of
the top 5 majors of students with
interest in STEM as a way explore the
specific majors of students with interest
in STEM

14

Number of college students
who complete degrees in
individual STEM majors
(AA, BA, other)

Community college awards
in STEM fields

15

Number of college students
who complete graduate
degrees in individual STEM
majors

College and university
enrollment and awards in
STEM fields

The data source for Indicators 14 and
15 was changed from the National
Center for Education Statistics in Year 1
to the lowa Department of Education in
Year 2. In addition, Indicators 14 and 15
were divided by degrees award from
Community Colleges versus lowa’s
four-year colleges and Universities.
Indicator 14 includes degrees and
certificates; Indicator15 includes data
for enrollment, bachelor’'s and
graduate/professional degrees.
Enrollment data for community colleges
was not reported due to variability in the
data.

1. ACT, Inc.. (2014). The Condition of STEM, 2013: lowa. lowa City, IA: ACT, Inc. Available from
http://lwww.act.org/stemcondition/13/pdf/lowa.pdf




Indicator 1: Iowa student achievement in mathematics and science

Data source lowa Assessments, lowa Testing Programs, The University of lowa
Key findings

e Proportions of grade 4 and grade 8 students that exhibited proficiency in mathematics and
science decreased between the 2008-2010 and 2011-2013 biennium periods (Table 3).
This was true across demographic groups by gender, race, ethnicity, socioeconomic
status, and disability.

e Proportions of grade 11 students that exhibited proficiency in mathematics and science
increased between the 2008-2010 and 2011-2013 biennium periods (from 77% to 82% in
mathematics, and from 83% to 85% in science, respectively) (Table 3 and Table 4).
Increases were also observed in mathematics and science achievement across
demographic groups by gender, race, ethnicity, socioeconomic status, and disability.

e Overall, there are disparities in proficiency. The proportions of minority students, those
of low socioeconomic status, and students with disabilities that exhibit proficiency are
consistently lower than the overall rates. This is true in all four biennium periods, all
grade levels, and in both subjects.

e The proportion of males and females that exhibit proficiency in mathematics are very
similar, if not identical, in all three grade levels. In science, however, there are small
differences. Among 8™ grade students, a slightly smaller proportion of females are
proficient than males. Among 11" grade students, a slightly larger proportion of females
are proficient than are males.



Table 3. Percentage of lowa students statewide who are proficient in mathematics

% Change
Grade 2008-2010 2009-2011 2010-2012 2011-2013 2008-2013
4" Overall 80% 81% 80% 78% -3%
Male 81% 82% 80% 78% - 4%
Female 79% 80% 79% 7% -3%
White 84% 84% 83% 81% - 4%
Black/African Am 52% 51% 51% 48% - 8%
Hispanic 64% 66% 66% *x --
Low income 68% 69% 68% 66% - 3%
Disability 48% 49% 48% 45% - 6%
g™ Overall 76% 77% 76% 74% -3%
Male 7% 7% 76% 74% -4%
Female 76% 76% 75% 74% -3%
White 80% 80% 79% 78% - 3%
Black/African Am 45% 44% 43% 41% -7%
Hispanic 58% 60% 58% 55% - 5%
Low income 60% 62% 60% 58% - 3%
Disability 30% 31% 29% 25% -17%
11" Overall 7% 7% 80% 82% + 6%
Male 78% 78% 81% 82% +5%
Female 76% 76% 79% 82% +8%
White 80% 81% 83% 85% + 6%
Black/African Am 44% 42% 48% 53% +20%
Hispanic 56% 57% 61% 65% + 16%
Low income 60% 60% 64% 67% +12%
Disability 32% 31% 37% 42% +31%

**Data not reported for the 2011-2013 biennium period.

Data notes: Prior to 2011-2012, National Percentile Rank was used as metric on the lowa Assessments exams to categorize
students who are not proficient (NPR 1-40), proficient (NPR 41-89), and advanced (NPR 90+). Since 2011-2012, the lowa Standard
Score Scale has been used with the level of proficiency variable by the test, test level, and time of year the test was taken.

% Change = the extent that the indicator increased or decreased as a percent of the baseline benchmark. Calculated as:
[(Current %-baseline %)/(baseline %)]*100.



Table 4. Percentage of lowa students statewide who are proficient in science

% Change

Grade 2008-2010  2009-2011  2010-2012  2011-2013  2008-2013
8" Overall 82% 83% 80% 76% -7%
Male 81% 81% 81% 7% -5%
Female 83% 84% 80% 74% -11%
White 85% 85% 83% 80% - 6%
Black/African Am 57% 51% 51% 43% - 25%
Hispanic 66% 69% 65% 58% -12%
Low income 70% 71% 67% 62% -11%
Disability 47% 47% 44% 37% -21%
11" | Overall 83% 84% 85% 85% + 2%
Male 78% 79% 82% 84% + 8%
Female 83% 84% 85% 87% + 5%
White 83% 84% 86% 88% + 6%
Black/African Am 53% 52% 57% 60% +13%
Hispanic 64% 65% 68% 71% +11%
Low income 67% 68% 71% 73% + 9%
Disability 42% 44% 47% 49% +17%

Data notes: Prior to 2011-2012, National Percentile Rank was used as metric on the lowa Assessments exams to categorize
students who are not proficient (NPR 1-40), proficient (NPR 41-89), and advanced (NPR 90+). Since 2011-2012, the lowa Standard
Score Scale has been used with the level of proficiency variable by the test, test level, and time of year the test was taken.

% Change = the extent that the indicator increased or decreased as a percent of the baseline benchmark. Calculated as:
[(Current %-baseline %)/(baseline %)]*100.
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Indicator 2: lowa student achievement on NAEP mathematics and

science tests

Data source National Assessment of Educational Progress (NAEP), National Center for

Education Statistics (NCES)

Key findings

Among 4" grade students overall, 4" grade females, 4™ grade males, and 4™ grade
Hispanic students in lowa, mathematics scores increased slightly in 2013 (Table 5 and
Figure 3).

Among 4™ grade Black students, mathematics scores decreased in 2013.

Among 8" grade students, 2013 mathematics scores remained consistent with previous
years. Mathematics scores among Black and Hispanic 8" graders decreased slightly in
2013.

Among 12" grade students, the mathematics scores of Black students decreased by 13
points from 2009 to 2013. Scores among Hispanic 12" graders increased by 5 points
during that time period.

Since 2007, lowa’s national rank has improved to 14™ in the nation regarding 4™ grade
mathematics scores (compared to 15™ in 2007). The national rank regarding 8" grade
math has not fared as well, with a 2013 ranking of 25" compared to 18" in 2007.

Small gains were observed in the percent of lowa students in 4™ and 8" grades scoring at
or above “proficient” in mathematics on the National Assessment of Educational
Progress from 2011 to 2013 (net difference of +5% and +2%, respectively).

Less than half of 4"graders, approximately one-third of 8"graders, and approximately
one-fourth of 12" graders who took the NAEP mathematics test scored well enough to be
rated at or above “proficient” in the subject.

However, small gains were observed in the percent of lowa students in 4™ and 8™ grades
scoring at or above “proficient” in mathematics on the National Assessment of
Educational Progress from 2011 to 2013 (net difference of +5% and +2%, respectively).
Limited data are available regarding NAEP science scores (Table 6). For those years and
grades where data are available, disparities are present in terms of performance when
comparing Black and Hispanic student scores to the overall average scores for all
students. Average scale scores among Black and Hispanic students fall between 12 and
27 points lower than the average for all students in lowa.
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Table 5. Mathematics scores for lowa students on the National Assessment of Educational

Progress
Grade Variable 2007 2009 2011 2013
4 Scale score® (all students) 243 243 243 246
Scale score (males) 244 243 244 247
Scale score (females) 241 242 242 244
Scale score (Black) 224 226 224 218
Scale score (Hispanic) 230 223 229 234
National rank? 15 19 20 14
Num. jurisdictions® significantly higher than 1A 7 6 10 4
Percent at or above “proficient” 43% 41% 43% 48%
8 Scale score (all students) 285 284 285 285
Scale score (males) 287 285 286 286
Scale score (females) 284 284 284 284
Scale score (Black) 257 259 258 255
Scale score (Hispanic) 261 266 269 265
National rank 18 28 25 25
Num. jurisdictions significantly higher than IA 7 16 18 17
Percent at or above “proficient” 35% 34% 34% 36%
12* Scale score (all students) -- 156 -- 156
Scale score (males) -- 156 -- 158
Scale score (females) -- 156 -- 154
Scale score (Black) -- 138 -- 125
Scale score (Hispanic) -- 134 -- 139
National rank - * - *
Num. jurisdictions significantly higher than IA -- * -- *
Percent at or above “proficient” -- 25% -- 26%

Source: http://nces.ed.gov/nationsreportcard/statecomparisons/
1. Scale scores range from 0-500 for reading, math, U.S. history, and geography, and 0-300 for science, writing, and civics,

respectively.

2. In 2007 and 2009, national rank is out of 51 jurisdictions (50 states plus the District of Columbia). In 2011 and 2013, national
rank is based out of 52 jurisdictions (50 states, the District of Columbia, and Department of Defense Education Activity).

3. Ajurisdiction is defined as any government defined geographic area sampled in the NAEP assessment.

*Note: Grade 12 NAEP data only available from 11 jurisdictions in 2009 and 13 jurisdictions in 2013, respectively. National rank

not reported.
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Table 6. Science scores for lowa students on the National Assessment of Educational Progress

Grade Variable 2007* 2009 2011* 2013*

4 Scale score’ (all students) - 157 - -
Scale score (males) -- 158 - -

Scale score (females) - 157 - -

Scale score (Black) -- 130 - -

Scale score (Hispanic) -- 134 - -
National rank? - 11 - -

Num. jurisdictions3 significantly higher than 1A -- 5 -- --
Percent at or above “proficient” -- 41% -- --

8 Scale score (all students) -- 156 157 --
Scale score (males) -- 158 159 --

Scale score (females) -- 154 155 --

Scale score (Black) -- 127 128 --

Scale score (Hispanic) -- 133 143 --
National rank -- 17 17 -

Num. jurisdictions significantly higher than IA -- 7 12 --
Percent at or above “proficient” -- 35% 35% --

12* Scale score (all students) - - - -
Scale score (males) - - - -

Scale score (females) - - - -

Scale score (Black) - - - -

Scale score (Hispanic) - - - -
National rank - - - -

Num. jurisdictions significantly higher than IA - - - -
Percent at or above “proficient” - - - -

Source: http://nces.ed.gov/nationsreportcard/statecomparisons/

1. Scale scores range from 0-500 for reading, math, U.S. history, and geography, and 0-300 for science, writing, and civics,
respectively.

2. In 2007 and 2009, national rank is out of 51 jurisdictions (50 states plus the District of Columbia). In 2011, national rank is based
out of 52 jurisdictions (50 states, the District of Columbia, and Department of Defense Education Activity).

3. Ajurisdiction is defined as any government defined geographic area sampled in the NAEP assessment.

*Note. The science assessment was only administered to 4™ and 8" grade students in 2009 and only to 8" grade students in 2011; the
science assessment was not administered to any grade in 2007 or 2013.
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Indicator 3: Number of students taking the ACT and average scores in
mathematics and science

Data source ACT, Inc.

Key findings

Since 2008, the number of lowa students taking the ACT test has increased slightly from
22,950 to 23,119 (Table 7).

Since 2008, approximately half of lowa students taking the ACT are meeting benchmarks
for math and less than half are meeting benchmarks for science.

The percentage of lowa students meeting benchmarks for science on the ACT increased
by 21% from 2012 to 2013 (from 38% in 2012 to 46% in 2013, respectively). Similar
gains were also observed in the percentage of females and under-represented minorities
who met benchmarks in science, including a 27% increase among females, 25% increase
among Black/African American students, and 14% increase among Hispanic students.
Disparities exist among students by race/ethnicity with only about 25% of Hispanic
students and 15% of Black/African American students meeting benchmarks in math and
science (Table 8, Figure 4, and Figure 5).

Average ACT scores in math and science have remained consistent from 2008 to 2013.
Across all years, males consistently score about two points higher on average in math and
one point higher on average in science compared to females.

By race/ethnicity, Black/African American and Hispanic students consistently score
lower than White students (Figure 6 and Figure 7).
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Table 7. ACT scores and benchmarks for lowa students, 2008-2013%?

Race/
Ethnicity 2008 2009 2010 2011 2012 2013
Overall | Number of students tested 22,950 22,377 22,943 22,968 23,119 22,526
% meeting benchmarks — Math 50% 50% 51% 52% 51% 50%
% meeting benchmarks — Science 37% 37% 37% 40% 38% 46%
Average ACT scores — Composite 22.4 224 22.2 22.3 221 221
Average ACT scores — Math 22.0 21.9 21.8 21.9 21.7 21.6
Average ACT scores — Science 22.3 22.4 22.3 22.4 22.2 22.2
Males Number of students tested 10,541 10,207 10,480 10,636 10,684 10,406
% meeting benchmarks — Math 58%  57%  57%  58%  57%  56%
% meeting benchmarks — Science 42%  43%  43%  45%  45%  52%
Average ACT scores — Composite 22.6 22.7 22.5 225 22.4 22.3
Average ACT scores — Math 22.8 22.8 22.6 22.6 22.5 22.3
Average ACT scores — Science 22.8 23.0 22.9 231 22.9 22.8
Females | Number of students tested 12,013 12,117 12,423 12,181 12,380 12,091
% meeting benchmarks — Math 44%  44%  46%  47T%  46%  45%
% meeting benchmarks — Science 32%  32%  33%  35%  33%  42%
Average ACT scores — Composite 222 221 220 221 219 219
Average ACT scores — Math 21.2 212 211 212 211 210
21.8 21.8 21.8 22.0 21.7 21.7

Average ACT scores — Science

Source: www.act.org/newsroom/data

1. Scores: Include both an overall Composite Score and individual test scores in four subject areas (English, Mathematics,
Reading, Science) that range from 1 (low) to 36 (high). The Composite Score is the average of the four test scores, rounded to the
nearest whole number.

2. Benchmarks: the minimum score needed on an ACT subject-area test to indicate a 50% chance of obtaining a B or higher or

about a 75% chance of obtaining a C or higher in the corresponding credit-bearing college courses, which includes English

Composition, Algebra, Social Science and Biology. The 2013 benchmark scores for math and science were 22 and 23 respectively.
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Table 8. ACT scores and benchmarks for lowa students by student race/ethnicity, 2008-2013"2

Race/
Ethnicity 2008 2009 2010 2011 2012 2013
White Number of students tested 19,938 19,741 19,967 19,652 19,515 18,712
% meeting benchmarks — Math 51% 51% 53% 54% 53% 53%
% meeting benchmarks — Science 38% 38% 39% 42% 40% 49%
Average ACT scores — Composite 22.5 22.6 22.5 22.6 22.5 225
Average ACT scores — Math 22.1 22.0 22.0 22.1 22.0 21.9
Average ACT scores — Science 22.4 22.5 22.6 22.8 22.5 22.6
Black/ Number of students tested 435 448 583 583 601 601
African | % meeting benchmarks — Math 15% 17% 15% 14% 17% 16%
American | % meeting benchmarks — Science 9% 13% 10% 8% 12% 15%
Average ACT scores — Composite 17.8 18.3 17.3 17.1 17.6 17.3
Average ACT scores — Math 17.6 18.0 17.5 17.2 17.6 174
Average ACT scores — Science 18.1 18.8 17.9 17.5 18.1 17.8
Hispanic/ | Number of students tested 461 556 700 927 1,140 1,204
Latino % meeting benchmarks — Math 29% 28% 27% 32% 30% 27%
% meeting benchmarks — Science 20% 20% 16% 20% 21% 24%
Average ACT scores — Composite 20.1 19.9 18.9 19.6 19.3 19.1
Average ACT scores — Math 19.6 19.5 18.9 19.4 19.2 18.9
Average ACT scores — Science 20.1 20.2 194 19.9 19.8 194

Source: www.act.org/newsroom/data

1. Scores: Include both an overall Composite Score and individual test scores in four subject areas (English, Mathematics,
Reading, Science) that range from 1 (low) to 36 (high). The Composite Score is the average of the four test scores, rounded to the
nearest whole number.

2. Benchmarks: the minimum score needed on an ACT subject-area test to indicate a 50% chance of obtaining a B or higher or

about a 75% chance of obtaining a C or higher in the corresponding credit-bearing college courses, which includes English

Composition, Algebra, Social Science and Biology. The 2013 benchmark scores for math and science were 22 and 23 respectively.
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Figure 5. Percentage of lowa students meeting college readiness benchmarks in science based on
ACT scores
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Indicator 4: Number of students taking STEM-related Advanced
Placement (AP) tests and average scores

Data source College Board
Key findings

e Among lowa high school students taking Advanced Placement (AP) exams in STEM
subjects, the percentage that scored 3 or better has remained fairly constant in the past
five years (Table 9).

e From 2008 to 2013, the percentage of students scoring 3 or better on the biology AP
exam jumped from 57% to 70%.

e The number of students taking the exam has increased over time in all subjects tracked
for the purposes of this indicator. The number of students taking the biology exam
increased by 274 students (Figure 8).

e From 2012 to 2013, the number of students taking Advanced Placement courses in
STEM-related subjects increased from 4,861 to 5,193, as well as the number of students
who qualified to receive college credit from these courses (from 3,094 in 2012 to 3,352 in
2013).

Table 9. Percentage of lowa high school students scoring 3 or higher on Advanced Placement
exams in STEM-related topics.

2008 2009 2010 2011 2012 2013

% (n) % (n) % (n) % (n) % (n) % (n)
Biology 57% (461) 57% (478) 54% (525) 57% (531) 55% (588) 70% (735)
Calculus AB 66% (664) 62% (711) 58% (696) 59% (767) 65% (889) 59% (821)
Calculus BC 80% (227) 78% (190) 87% (239) 81% (227) 82% (245) 77% (290)
Chemistry 57% (349) 52% (358) 55% (425) 57% (493) 56% (481) 58% (462)
Computer
Science A 100% (21) 71% (17) 81% (65) 79% (57) 77% (53) 80% (94)
Environmental
Science 69% (49) 55% (87) 68% (96) 65% (140) 66% (184) 56% (227)
Physics B 79% (183) 75% (198) 76% (238) 72% (240) 73% (243) 71% (277)
Statistics 74% (251) 71% (294) 68% (351) 68% (366) 70% (411) 69% (449)

Source: http://research.collegeboard.org/programs/ap/data/participation/2013

Note. College-level Advanced Placement (AP) courses are available to lowa high school students through College Board in 22
subject areas. Optional tests are included with the AP courses. Scores can range from 1 to 5, with 3 or better indicating that the
student is qualified to receive college credit in that topic. Percentages reflect the proportion of test takers within each subject who
scored 3 or higher on that subject exam. Numbers in parentheses indicate the numerator in the proportion.
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Indicator 5: Interest in STEM among ACT test-takers

New!

Note This is a new indicator for the 2014 report.

Data source ACT, Inc.

This indicator uses an aggregated sample of students who have an expressed and/or measured
interest solely in STEM content. A student who has an expressed interest in STEM is choosing a
major or occupation that corresponds with STEM fields. A measured interest utilizes the ACT
Interest Inventory, an inventory administered with the ACT that determines interest in different
occupations and majors. Results do not include students who have expressed and/or measured
interest in other subject areas.

Key findings

e Interest in STEM is high, with almost half (49%) of students in the 2013 ACT-tested
graduating class having an expressed and/or measured interest in STEM majors or
occupations (Table 10).

e Interest level in STEM topics has remained fairly constant in the past five years across all
subgroups including gender and race/ethnicity (Figure 9).

e Among Hispanic/Latino test-takers, the largest increase in expressed and/or measured
interest in a STEM career was in medical and health professions. Since 2009, the percent
of students who are Hispanic/Latino who have an expressed and/or measured interest in
medical and health fields has increased from 38% in 2009 to 47% in 2013.

e Among Black/African American test-takers, the largest increase in an expressed and/or
measured interest in a STEM field was in technology and engineering, which increased
from 19% in 2009 to 22% in 2013.
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Table 10. Percentage of lowa high school students who have taken the ACT with an expressed

and/or measured interest in STEM-related topics, 2009-2013

STEM Interest 2009 2010 2011 2012 2013
All STEM All Students 47% 47% 48% 48% 49%
Female 43% 44% 45% 45% 46%

Male 51% 51% 52% 52% 52%

White 47% 48% 49% 49% 49%

Black/African American 44% 38% 40% 41% 43%
Hispanic/Latino 49% 46% 48% 48% 49%

Science All Students 24% 24% 25% 25% 25%
Female 25% 25% 25% 26% 27%

Male 24% 24% 24% 24% 22%

White 25% 24% 25% 25% 25%

Black/African American 18% 18% 21% 17% 15%
Hispanic/Latino 28% 23% 23% 24% 22%

Technology All Students 23% 23% 22% 22% 22%
and Female 8% 8% 7% 7% 6%
Engineering Male 38% 38% 38% 37% 39%
White 23% 23% 23% 22% 22%

Black/African American 19% 23% 18% 26% 22%
Hispanic/Latino 24% 24% 27% 18% 23%

Computer All Students 11% 10% 10% 9% 10%
Science/ Female 6% 6% 6% 5% 5%
Math Male 15% 14% 13% 13% 14%
White 11% 10% 9% 9% 10%

Black/African American 11% 11% 9% 7% 11%
Hispanic/Latino 10% 10% 8% 9% 9%

Medical All Students 42% 43% 43% 44% 43%
and Female 61% 61% 62% 61% 61%
Health Male 22% 24% 25% 26% 25%
White 42% 43% 43% 43% 43%

Black/African American 52% 48% 51% 49% 52%
Hispanic/Latino 38% 44% 43% 49% 47%

1. The four STEM areas categorized by ACT include: science, computer science/math, medical and health, and engineering

and technology.

. Science includes majors and occupations in the traditional hard sciences, as well as sciences involving the

management of natural resources. This also includes science education.
. Computer science/math includes majors and occupations in the computer sciences, as well as general and applied
mathematics. This also includes mathematics education.
. Medical and health includes majors and occupations in the health sciences and medical technologies.

e  Engineering and technology includes majors and occupations in engineering and engineering technologies.
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Figure 9. Percentage of lowa high school students who took the ACT in 2009 and in 2013 who
have expressed and/or measured interest in STEM-related topics




Indicator 6: Educational aspirations of ACT test-takers
with interest in STEM

Note This is a new indicator for the 2014 report.
Data source ACT, Inc.

This indicator uses an aggregated sample of students who have an expressed and/or measured
interest in STEM only. A student who has an expressed interest in STEM is choosing a major or
occupation that corresponds with STEM fields. A measured interest utilizes the ACT interest
inventory, an inventory delivered with the ACT that determines inherent interest in different
occupations and majors. Results do not include students who have expressed and/or measured
interest in alternative subject areas.

Key findings

e Among students who have an expressed and/or measured interest in STEM,
approximately 50-60% aspires to obtain a bachelor’s degree, 10-15% a master’s degree,
and 25-30% a doctorate or professional degree across all subgroups by gender or
race/ethnicity (Table 11).

e Compared to five years ago, a greater proportion of students with an expressed and/or
measured interest in STEM have educational aspirations for a bachelor’s degree, with
proportionally fewer students intending to pursue a doctorate or professional degree
(Figure 10).
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Table 11. Educational aspirations among lowa high school students who took the ACT with an

expressed and/or measured interest in STEM-related topics, 2009-2013

Group Degree Intention 2009 2010 2011 2012 2013
All Vocational/Tech (< 2 years) >1% >1% >1% >1% >1%
Students Two-Year College Degree 5% 6% 4% 4% 4%
Bachelor's Degree 47% 46% 49% 54% 55%

1-2 Years of Grad Study 16% 15% 15% 16% 14%

Doctorate/ Prof. Degree 31% 32% 31% 27% 27%

Females Vocational/Tech (< 2 years) >1% >1% >1% >1% >1%
Two-Year College Degree 6% 6% 4% 4% 4%

Bachelor's Degree 42% 41% 44% 50% 49%

1-2 Years of Grad Study 14% 16% 15% 15% 14%

Doctorate/ Prof. Degree 38% 37% 36% 31% 33%

Males Vocational/Tech (< 2 years) 1% 1% 1% 1% 1%
Two-Year College Degree 4% 5% 4% 3% 4%

Bachelor's Degree 52% 51% 55% 57% 60%

1-2 Years of Grad Study 18% 15% 15% 16% 15%

Doctorate/ Prof. Degree 25% 28% 25% 23% 20%

White Vocational/Tech (< 2 years) >1% >1% >1% >1% >1%
Two-Year College Degree 5% 6% 4% 3% 4%

Bachelor's Degree 48% 47% 51% 55% 56%

1-2 Years of Grad Study 16% 16% 15% 16% 15%

Doctorate/ Prof. Degree 30% 31% 29% 25% 25%

Black/ Vocational/Tech (< 2 years) 0% 2% 3% 2% 2%
African Two-Year College Degree 3% 11% 4% 4% 6%
American Bachelor's Degree 32% 29% 38% 46% 50%
1-2 Years of Grad Study 14% 16% 13% 12% 12%

Doctorate/ Prof. Degree 51% 41% 42% 35% 31%

Hispanic/ Vocational/Tech (< 2 years) 2% 2% 1% >1% 1%
Latino Two-Year College Degree 7% 9% 5% 5% 5%
Bachelor's Degree 41% 39% 46% 49% 53%

1-2 Years of Grad Study 12% 10% 13% 13% 11%

Doctorate/ Prof. Degree 38% 40% 35% 33% 31%
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Note: Degree intentions for a vocational or technology degrees/certificates not shown in figure due to
less than or equal to 1% of population for all years and subgroups (see Table 10).

Figure 10. Educational aspirations of lowa high school students who took the ACT in 2009 and in 2013 with
an expressed and/or measured interest in STEM-related topics
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Indicator 7: Top 5 majors among ACT test-takers with
interestin STEM

New!

Note This is a new indicator for the 2014 report.
Data source ACT, Inc.

This indicator uses an aggregated sample of students who have an expressed and/or measured
interest in STEM only. A student who has an expressed interest in STEM is choosing a major or
occupation that corresponds with STEM fields. A measured interest utilizes the ACT interest
inventory, an inventory delivered with the ACT that determines inherent interest in different
occupations and majors. Results do not include students who have expressed and/or measured
interest in alternative subject areas.

Key findings

e Overall, the top three majors among ACT test-takers with an expressed and/or measured
interest in STEM were all in health and medical fields (Table 12). This was also true for
students who are females, Black/African American, or Hispanic/Latino.

e In 2013, the top five majors for females with interest in STEM were in health-related
fields (nursing, medicine, physical therapy), animal sciences, and biology. For males with
interest in STEM, the top five majors were engineering (mechanical and general),
medicine, physical therapy and computer technology.

e In 2013, following the top three health-related majors, both students who were
Black/African American or Hispanic/Latino indicated mechanical engineering as a major,
which was not in the top five for either group in 2009.
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Table 12. Change from 2009 to 2013 in top 5 majors among ACT test-takers in lowa who have
expressed and/or measured interest in STEM

Group 2009 2013
All 1. Nursing, Registered (B.S./R.N.) 1. Nursing, Registered (B.S./R.N.)
Students 2. Medicine (Pre-Medicine) 2. Medicine (Pre-Medicine)
3. Physical Therapy 3. Physical Therapy
4. Engineering, General 4. Athletic Training
5. Biology, General 5. Mechanical Engineering
Females 1. Nursing, Registered (B.S./R.N.) 1. Nursing, Registered (B.S./R.N.)
2. Medicine (Pre-Medicine) 2. Medicine (Pre-Medicine)
3. Physical Therapy 3. Physical Therapy
4. Biology, General 4. Animal Sciences
5. Pharmacy (Pre-Pharmacy) 5. Biology, General
Males 1. Engineering, General 1. Mechanical Engineering
2. Computer Science & Programming 2. Medicine (Pre-Medicine)
3. Physical Therapy 3. Athletic Training
4. Medicine (Pre-Medicine) 4. Engineering, General
5. Physical Sciences, General 5. Computer Science & Programming
1. Nursing, Registered (B.S./R.N.) 1. Nursing, Registered (B.S./R.N.)
2. Physical Therapy 2. Medicine (Pre-Medicine)
3. Medicine (Pre-Medicine) 3. Physical Therapy
4. Engineering, General 4. Athletic Training
5. Biology, General 5. Mechanical Engineering
1. Nursing, Registered (B.S./R.N.) 1. Medicine (Pre-Medicine)
2. Medicine (Pre-Medicine) 2. Nursing, Registered (B.S./R.N.)
3. Physical Therapy 3. Athletic Training
4. Pharmacy (Pre-Pharmacy) 4. Mechanical Engineering
5. Chemistry 5. Nursing, Practical/Vocational (LPN)
1. Nursing, Registered (B.S./R.N.) 1. Medicine (Pre-Medicine)
2. Medicine (Pre-Medicine) 2. Nursing, Registered (B.S./R.N.)
3. Engineering, General 3. Physical Therapy
4. Biology, General 4. Mechanical Engineering
5. Physical Sciences, General 5. Architecture, General
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Indicator 8: Number and percentage of students in grades 3-5, grades 6-
8, and grades 9-12 interested in STEM topics and careers

Data source lowa Assessments, lowa Testing Programs, The University of lowa
Key findings

e Student interest in individual STEM topics or in pursuing STEM careers has remained
stable between the 2012-2013 year and the 2013-2014 year (Figure 11).

e Among all students statewide who took the lowa Assessments, interest in the four STEM
subjects and STEM careers was highest among elementary students followed by middle
school and high school students (Figure 12).

e More information and other results from the interest inventory can be found in “Section 3.
Statewide Student Interest Inventory’, ‘Section 4.2 Report of Participant Information’,
and Appendix A.
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Indicator 9: Number of current lowa teachers with licensure in STEM-
related subjects

Data source Basic Educational Data Survey (BEDS), Bureau of Information and Analysis
Services, lowa Department of Education

Key findings

Indicator 9 examines the preparation and qualifications of STEM-related high school teachers in
terms of the level or type of licensure they hold. Teachers of STEM-subjects were defined as
those who teach STEM subjects within a specified list of SCED codes related to NAEP
definitions (See Appendix B). License types reflect career progress from beginning teachers
(“Initial”) to full professionals (“Standard”) and beyond (*Master Educator™).

e The total number of licensed high school STEM teachers in lowa decreased by
approximately 12% between 2012-13 and 2013-14. This decrease is noteworthy given
that the number of high school students in the state of lowa remained stable.

0 The number of high school teachers with initial licenses in STEM-subject areas
decreased by approximately 19%.

0 The number of high school teachers with standard licenses in STEM-subject
areas decreased by approximately 17%.

0 The number of high school teachers with master educator licenses in STEM-
subject areas did not change.

In other words, lowa is retaining the STEM teachers with more teaching experience and more
education, and losing STEM teachers with less experience and possibly less education.

Table 13. Distribution of teacher licensures: lowa teachers in STEM-subject areas, 2010-2014

2010-11 2011-12 2012-2013 2013-14
Initial 143 135 171 139
Standard 1,258 1,213 1,202 999
Master Educator* 605 631 646 646
Others? 38 50 48 42
TOTAL 2,044 2,029 2,067 1,826

Data source: lowa Department of Education, Bureau of Information and Analysis Services, Basic Educational Data Survey (BEDS)
Note 1: Teachers with a "Permanent Professional” license are included in this group.

Note 2: Others includes the following licenses: Career and Technical, Class A, Class E, Nontraditional Exchange, One-Year
Conditional, Professional Administrator, Regional Exchange, Substitute, and Teacher Intern.

Note 3: No data were reported for Lisbon Community School District for 2010-11, 2011-12, 2012-13.
Note 4: No data were reported for Northeast Hamilton School District for 2013-14.
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Tables 13, 14, and 15 provide the number of STEM-related high school teachers by both content
area and license type for the past four years.

e Regardless of license type, math and science continue to be the content areas in which
most STEM-related high school teachers teach.

e Most content areas, regardless of license type, present a loss of teachers since 2010-11.

e An exception to this is the number of teachers with master educator licenses, which has
steadily increased, specifically in the areas of math, science, and engineering.

Table 14. Distribution of high school teachers with initial licenses by STEM content area, 2010-
2014

2 Net Change 2010-11 2011-12 2012-13 2013-14
Science 6% 80 75 104 85
Math -16% 49 50 44 41
Technology -33% 9 10 16 6
Engineering -11% 9 5 11 8
Health 0% 0 1 1 0
TOTAL 143 135 171 140

Data Source: lowa Department of Education, Bureau of Information and Analysis Services, Basic Educational Data Survey
(BEDS)

Note 1: No data were reported for Lisbon Community School District for 2010-11, 2011-12, and 2012-13.

Note 2: No data were reported for Northeast Hamilton Community School District for 2013-14.

Note 3: The data do not present unique numbers for 2013-14. Some teachers teach multiple STEM subjects (i.e., one teacher
is responsible for both math and science courses), and therefore those teachers are counted more than once in these tables.

Table 15. Distribution of high school teachers with standard licenses by STEM content area,
2010-2014

Net Change 2010-11 2011-12 2012-13 2013-14
Science -16% 596 595 581 499
Math -16% 455 492 428 381
Technology -54% 151 128 125 70
Engineering -11% 108 115 123 96
Health -100% 1 0 1 0
TOTAL 1,258 1,213 1,202 1,046

Data source: lowa Department of Education, Bureau of Information and Analysis Services, Basic Educational Data Survey (BEDS)
Note 1: No data were reported for Lisbon Community School District for 2010-11, 2011-12, and 2012-13.
Note 2: No data were reported for Northeast Hamilton Community School District for 2013-14.

Note 3: The data do not present unique numbers for 2013-14. Some teachers teach multiple STEM subjects (i.e., one teacher
is responsible for both math and science courses), and therefore those teachers are counted more than once in these tables.
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Table 16. Distribution of high school teachers with master educator licenses by STEM content
area, 2010-2014

Net Change 2010-11 2011-12 2012-13 2013-14
Science 5% 294 303 296 310
Math 11% 246 256 272 273
Technology -40% 62 61 57 37
Engineering 62% 37 41 55 60
Health 0% 0 0 1 0
TOTAL 608 631 646 680

Data source: lowa Department of Education, Bureau of Information and Analysis Services, Basic Educational Data Survey (BEDS)
Note 1: No data were reported for Lisbon Community School District for 2010-11, 2011-12, and 2012-13.
Note 2: No data were reported for Northeast Hamilton Community School District for 2013-14.

Note 3: The data do not present unique numbers for 2013-14. Some teachers teach multiple STEM subjects (i.e., one teacher
is responsible for both math and science courses), and therefore those teachers are counted more than once in these tables
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Indicator 10: Number of current lowa teachers with endorsement to
teach STEM-related subjects

Data source Basic Educational Data Survey (BEDS), lowa Department of Education

Indicator 10 examines the preparation and qualifications of STEM-subject teachers in terms of
the number and types of endorsements they hold in science, mathematics, and other STEM-
related areas. This includes teachers with any science and/or mathematics endorsements, as well
as teachers who hold content-specific science endorsements such as biology, chemistry, and
physics, STEM-related areas of agriculture, health, and industrial technology, and grade-level
science endorsements. There are no specific endorsements for content areas within mathematics
such as algebra, calculus, etc. It is important to note that a STEM-related subject endorsement
was proposed and approved toward the end of the 2013-14 academic year. This integrated
STEM-related subject endorsement is not included in this year’s analysis but will be included in
future reports as the data become available.

Key findings

e The number of teachers in lowa with a teaching endorsement in a STEM-related area
(Science, Technology, Math, Health Sciences, Agriculture) increased across the board
from 2012-13 to 2013-14 (Table 16).

e The number of teachers who held at least one endorsement in an area of science or math
increased by 13%. These increases are noteworthy given that the number of students in
lowa remained stable between 2012-13 and 2013-14.

Table 17. Distribution of lowa teachers with STEM-related subject endorsements, 2008-2014

STEM Endorsement 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14
All Sciences 2,616 2,590 2,541 2,546 2,412 2,715
All Math 2,768 2,772 2,768 2,824 2,713 3,053
Biology 5-12 1,599 1,575 1,527 1,533 1,427 1,558
Chemistry 5-12 998 994 940 947 880 970
Physics 5-12 652 642 600 585 525 588
Agriculture 5-12 270 269 280 261 237 264
Health 5-12 21 28 26 28 24 27
Industrial Technology 5-12 609 587 558 537 483 507
Ag, Health & Tech 5-12 900 884 864 826 744 798
Science-Elementary 569 561 563 551 529 585
Science-Secondary 2,123 2,092 2,030 2,022 1,880 2,032
Science-Middle 37 44 61 88 109 228

Data source: Basic Educational Data Survey (BEDS), lowa Department of Education
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Although annual change has occurred throughout the years, the number of teachers with
endorsements in biology, chemistry, agriculture, and health in 2013-14 is fairly comparable to
the number of teachers who held these endorsements in 2008-09. This is in contrast to the
number of teachers with endorsements in physics and technology which are still 10% and 17%
lower, respectively, than the number of teachers with these endorsements in 2008-09, despite
having increased total number of teachers in these areas by 12% and 5% since last year.

e From 2012-2013 to 2013-2014, the numbers of teachers with elementary and secondary
school science endorsements increased by 11% and 8%, respectively.

e The number of teachers with middle school science endorsements more than doubled
from 109 teachers to 228 teachers, an increase of 109% since 2012-13 and over 500%
since 2008-09. (Figures 14-16).
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Data source: Basic Educational Data Survey (BEDS), lowa Department of Education, May 2014
Figure 13. Percentage of K-12 teachers in lowa with at least one STEM-related endorsement
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Figure 16. Number of lowa teachers by grade level with an endorsement in science

Additional representations of the tabled data are included in Appendix C.

Maps for Indicator 10 show the geographical distributions of teachers with STEM-subject related
endorsements in science, mathematics, biology, chemistry, physics, agriculture, and technology
for 2008-09 through 2013-14. The most recent data is displayed on the maps below. Maps for
2008-09 through 2012-13 can be found in Appendix D.

Because the ongoing process of district reorganization and/or consolidation creates boundary
changes over time, the decision was made to begin data mapping using the 2012-13 district
structure (n=348) which was the most recent district structure when the lowa STEM Monitoring
Project began. Districts that consolidated since 2008-09 are represented by their current
boundaries and data from the previously separate districts have been aggregated and reported
under their current configuration. In 2013-14, four more districts merged/consolidated, reducing
the number of districts to 346. For a full list of district mergers and consolidations since 2008-09
see Appendix E.

In reviewing the maps (Figures 17-23), it is important to note that all of the districts that reported
no teachers endorsed in mathematics or science are districts that do not include grades 7-12.
However, there are other districts that do not have grades 7-12 but have STEM-subject related
endorsed teachers; their numbers are reported on the maps.

e There is an uneven distribution of teachers with math/science endorsements, and even
some districts with no endorsements.

e Biology appears to be the most prevalent course-specific endorsement across the state
whereas agriculture appears to be the least prevalent endorsement.
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Figure 17. lowa teachers by district with endorsements in science, 2013-2014
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Figure 18. lowa teachers by district with endorsements in math, 2013-2014
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Figure 19. lowa teachers by district with endorsements in biology, 2013-2014
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Figure 20. lowa teachers by district with endorsements in chemistry, 2013-2014
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Figure 21. lowa teachers by district with endorsements in physics, 2013-2014

44



o] ° e @ g °fo
. ° o . fe) e o L ] -. O
Tt o e’ o o ° .
L] L} o
° L o L o ° ® O o] e
o ° o 5 s
°® "0 0 ° ' o
o o) e ° o/o, O 4 . °
° & B o _ O
- ‘e ‘ o/ Q7 o .
° o O o0 ole o ®e ¢ 0, 0O
(] . ® O
1. o]
O o) } °© o © o 0.. o] o
e ° (o]
o] ° °
° . . ‘0..0 o .O
e} @ P L] (o] o .: ° R
° _.0 ® : . 5 L O , ©
7 0 ; o] o _ | o T o
(o] o) o ®e 0O o
o [o] ~n®L 0 al_t A <) (e}

Figure 22. lowa teachers by district with endorsements in agriculture, 2013-2014

0" o) O‘O
0 ®°1
°
. o *
O R
]
o ! __0,0
ol 29l g
o o (¢
o7 °
¥ 3 0
1o .
LN

45



Figure 23. lowa teachers by district with endorsements in technology, 2013-2014
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Indicator 11: Number of beginning teachers recommended for
licensure/endorsement in STEM-related subjects

Data Source lowa Board of Educational Examiners, July 2014

Indicator 11 explores the distribution of beginning teachers recommended for licensure by lowa
colleges and universities between 2008-2009 and 2013-14. Note that data collection for 2013-14
was still in progress at the time of this reporting; approximately 90% of the data are represented
for 2013-14. Data regarding the total number of teachers recommended for licensure annually by
lowa colleges and universities is provided in this section to contextualize the STEM-subject-
endorsed teacher data.

Figure 24 and Figure 25 provide a visual distribution of the 32 colleges and universities in lowa
that recommend teachers for licensure, as well as the percentage of new teachers recommended
by each lowa college/university and the percentage of new teachers with STEM-subject related
endorsements recommended by each lowa college/university.

Key findings

e Between 2008-09 and 2012-13, the three Regents universities (University of lowa, lowa
State University, and University of Northern lowa) recommended approximately 40% of
all newly prepared teachers for licensure, and the 29 private colleges and universities
recommended approximately 60% of new teachers. Those numbers shifted slightly in
2013-14; the Regents institutions recommended 47% of all new teachers and the private
colleges and universities recommended approximately 54% of new teachers (Figure 24).

e In contrast, between 2008-09 and 2012-13, the three Regents universities recommended
approximately 60% of new teachers with at least one STEM-related endorsement, and the
private colleges and universities recommended the other 40%. In 2013-14, those numbers
also shifted slightly with the Regents universities responsible for the preparation of 57%
of teachers with at least one STEM-related endorsement and the private colleges and
universities responsible for the other 43% (Figure 25).
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Figure 24. Distribution of all candidates recommended for licensure by lowa colleges and
universities, 2013-14
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Data Source: Board of Educational Examiners, July 2014

Figure 25. Distribution of candidates with a STEM-related endorsement recommended for
licensure by lowa colleges and universities, 2013-14
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Throughout these six years, 29 private and three public colleges and universities in lowa
consistently prepared and recommended teachers for licensure (Table 18, Table 19, Figure 26).

Table 18. Number of candidates recommended for teacher licensure by lowa colleges or

universities
Primary

Program Location 08-09 09-10 10-11 11-12 12-13 13-14
Ashford University Clinton 18 18 17 22 25 28
Briar Cliff University Sioux City 28 34 30 16 29 19
Buena Vista University Storm Lake 122 146 136 140 157 102
Central College Pella 46 40 42 57 53 44
Clarke College Dubuque 41 43 49 43 36 36
Coe College Cedar Rapids 30 37 50 30 37 27
Cornell College Mt. Vernon 28 15 17 30 26 24
Dordt College Sioux Center 50 59 61 55 59 52
Drake University Des Moines 118 116 124 134 102 113
Emmaus Bible College Dubuque 8 9 4 5 4 7
Faith Baptist Bible College Ankeny 11 16 23 13 15 12
Graceland University Lamoni 151 163 129 106 98 63
Grand View University Des Moines 38 37 34 45 52 41
Grinnell College Grinnell 8 6 9 6 6 4
lowa State University Ames 265 254 292 337 296 282
lowa Wesleyan College Mt. Pleasant 25 35 37 29 24 a7
Kaplan University? Davenport 10 22 28 9 0 8
Loras College Dubuque 87 60 a7 52 62 39
Luther College Decorah 95 98 71 78 50 41
Mabharishi Univ. of Management Fairfield 1 1 3 3 0 2
Morningside College Sioux City 53 57 65 59 49 48
Mount Mercy University Cedar Rapids 35 37 31 40 43 27
Northwestern College Orange City 56 63 45 53 60 56
Saint Ambrose University Davenport 76 66 86 78 83 77
Simpson College Indianola 71 55 91 77 74 77
University of Dubuque Dubuque 34 31 41 34 33 21
University of lowa lowa City 232 248 261 257 268 235
University of Northern lowa Cedar Falls 442 521 428 566 512 511
Upper lowa University Fayette 67 82 71 73 82 55
Waldorf College Forest City 14 16 16 17 14 15
Wartburg College Waverly 74 53 88 60 60 75
William Penn University Oskaloosa 30 86 45 48 48 32
Total 2,364 2,524 2,471 2572 2457 2,220

Data Source: lowa Board of Educational Examiners, July 2014
Note 1: Data collection for 2013-14 is still in progress. Approximately 80% of the data are reported in this table.
Note 2: Kaplan University’s program is graduate-only and delivered online. There is no central Kaplan University office in the state of
lowa; Davenport represents the first Kaplan site in the state.
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Table 19. Number of candidates with a STEM-related endorsement recommended for teacher
licensure by lowa colleges or universities

Primary
Program Location 08-09 09-10 10-11 11-12 12-13 13-14
Ashford University Clinton 2 5 4 7 8 7
Briar Cliff College Sioux City 0 5 3 5 4 7
Buena Vista University Storm Lake 12 6 2 6 5 14
Central College Pella 4 4 8 9 12 8
Clarke University Dubuque 4 3 7 7 4 5
Coe College Cedar Rapids 4 5 10 4 5 4
Cornell College Mt. Vernon 3 2 2 3 7 2
Dordt College Sioux Center 4 3 7 13 17 10
Drake University Des Moines 25 13 16 17 17 25
Emmaus Bible College Dubuque - - - - - -
Faith Baptist Bible College Ankeny - - - - - -
Graceland University Lamoni 4 8 9 2 4 7
Grand View University Des Moines 3 7 5 7 7 11
Grinnell College Grinnell 2 0 1 1 1 0
lowa State University Ames 64 54 78 80 86 74
lowa Wesleyan College Mt. Pleasant 3 2 6 1 2 6
Kaplan University” Davenport - - - - - 2
Loras College Dubuque 10 7 5 3 10 9
Luther College Decorah 2 7 5 4 7 7
Mabharishi Univ of Management Fairfield 2 0 0 0 0 0
Morningside College Sioux City 10 8 9 12 8 13
Mount Mercy University Cedar Rapids 4 3 0 8 7 6
Northwestern College Orange City 4 8 4 12 10 9
Saint Ambrose College Davenport 12 8 9 12 18 11
Simpson College Indianola 17 8 7 17 12 15
University of Dubuque Dubuque 5 3 2 8 4 4
University of lowa lowa City 59 52 64 55 59 49
University of Northern lowa Cedar Falls 67 97 88 162 119 132
Upper lowa University Fayette 3 4 7 6 4 2
Waldorf College Forest City 3 5 0 5 2 1
Wartburg College Waverly 16 8 17 16 15 17
William Penn University Oskaloosa 3 3 7 10 2 6
Total 351 338 382 492 456 463

Data Source: lowa Board of Educational Examiners, July 2014
Note 1: Data collection for 2013-14 is still in progress. Approximately 80% of the data are reported in this table.
Note 2: Kaplan University’s program is graduate-only and delivered online.
There is no central Kaplan University office in the state of lowa; Davenport represents the first Kaplan site in the state.
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Figure 26. lowa Institutions recommending teachers for licensure, 2008-2014
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Figure 27. lowa institutions recommending teachers with a STEM-related endorsement for licensure, 2008-2014

52



Indicator 12: Teacher retention in STEM-related subjects

Data source Basic Educational Data Survey (BEDS), Bureau of Information and Analysis
Services lowa Department of Education

Indicator 12 examines the retention of beginning teachers in lowa who teach advanced high
school STEM-related courses. As of 2013-14, four cohorts of teachers have been examined:
Cohort 1 began their employment in fall 2010; Cohort 2 began in fall 2011; Cohort 3 began in
fall 2012; Cohort 4 began in fall 2013. These cohorts will continue to be monitored each year
with an additional cohort added each year, eventually producing a five-year retention rate of new
STEM-related high school teachers.

Key findings

Table 20 shows the number of new lowa high school STEM teachers in the initial year of
employment, as well as the number of teachers retained in subsequent years.

e In 2010-11, there were 73 new teachers hired to teach advanced high school STEM-
subject courses. Three years later, less than half of those teachers were still teaching
advanced high school STEM-subject courses.

e Of the 66 new teachers hired to teach in 2011-12, 42 returned to teach advanced STEM-
subject courses in 2013-14 school year.

e In 2012-13, there were 92 new teachers hired to teach advanced high school STEM-
subject courses and 69 teachers returned for a second year. In the most recent year, 2013-
14, there were 59 new teachers hired to teach advanced high school STEM-subject
courses. This is the smallest cohort of new teachers since we began monitoring new
teacher retention.

Table 20. Number of beginning high school STEM teachers retained by academic year

2010-2011 2011-12 2012-2013 2013-14
Cohort 1 73 57 47 36
Cohort 2 * 66 51 42
Cohort 3 * * 92 69
Cohort 4 * * * 59

Data source: lowa Department of Education, Bureau of Information and Analysis Services,

Basic Educational Data Survey (BEDS)

Note 1: No data were reported for Lisbon Community School District for academic years 2010-11, 2011-12, and 2012-13.
Note 2: No data were reported for Northeast Hamilton School District for 2013-14.
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Table 21 shows the retention rate of beginning high school STEM-related teachers by cohort.

e Initial analysis of the current data shows that, across three cohorts, the average one-year

retention rate of beginning high school STEM-related teachers in the state of lowa is

76.6%. In other words, almost 25% of beginning high school STEM-related teachers do

not return for a second year of teaching advanced high school STEM-subject courses.

e The average two-year retention rate of new teachers responsible for advanced high school

STEM-subject courses is 64%.

e Cohort 1 is the only group currently reporting a three-year retention rate, which is 49.3%.

Table 21. Retention rates of beginning high school STEM teachers by cohort

One-Year Retention Two-Year Retention Three-Year Retention
Cohort 1 (2010-11) 78.1% 64.4% 49.3%
Cohort 2 (2011-12) 77.2% 63.6% *
Cohort 3 (2012-13) 75.0% * *

Data source: lowa Department of Education, Bureau of Information and Analysis Services,

Basic Educational Data Survey (BEDS)

Note 1: No data were reported for Lisbon Community School District for 2010-11, 2011-12, 2012-13.
Note 2: No data were reported for Northeast Hamilton School District for 2013-14.

It is important to note that of the teachers not retained each year, not all left the teaching
profession completely. Approximately half of those teachers were still employed as public
school teachers in lowa but had either switched to teaching middle school or were no longer
teaching advanced STEM-subject courses in high school. The data do not indicate why these
teachers moved to new teaching assignments. It is possible that some shifted no because they
specifically wished to stop teaching in STEM areas, but because they were assigned different
courses by admninistrators.
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Indicator 13: Enrollment in STEM-related courses in high school

Data source lowa Department of Education, Bureau of Information and Analysis Services,

2014

Indicator 13 investigates the opportunities available for lowa students to take basic and advanced
level STEM courses in high school.

Key findings

Table 22 provides the number of students statewide enrolled in each STEM-related subject area
over a five-year period.

Since 2009-10, enrollment has increased in science, math, engineering, and health
courses. Specifically, enrollment in science and math courses has increased by 2.2% and
7.8%, respectively, and enrollment in health courses has increased by 29%.

The most significant increase in student enrollment is in the area of engineering which
has increased by 68% since 2009-10.

The gender composition in each subject area continues to remain relatively stable in math
and science courses, with males and females each comprising approximately half of the
enrollment. However, technology and engineering continue to enroll a greater proportion
of male students while health courses have a greater proportion of female students.
Specifically, technology courses enrolled twice as many males as females, and
engineering courses enrolled approximately 85% males and 15% females. Conversely,
females compromised almost 70% of the enrollment in health courses.
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Table 22. Student enrollment in high school STEM courses

Net Change 2009-10 2010-11 2011-12 2012-13 2013-14

Science +2.2% 72,428 72,114 73,150 73,633 73,996
Male 49.4% 49.8% 49.5% 49.6% 49.7%
Female 50.6% 50.2% 50.5% 50.4% 50.3%
Math +7.8% 47,481 46,934 47,563 49,602 51,210
Male 49.3% 49.1% 49.3% 49.5% 49.5%
Female 50.7% 50.9% 50.7% 50.5% 50.5%
Technology -18.6% 8,644 7,647 7,818 7,791 7,032
Male 65.5% 64.2% 66.9% 69.2% 71.1%
Female 34.5% 35.8% 33.1% 30.8% 28.9%
Engineering +68.0% 5,327 6,386 7,303 7,954 8,952
Male 84.9% 83.7% 84.1% 83.6% 83.5%
Female 15.1% 16.3% 15.9% 16.4% 16.5%
Health +29.1% 289 278 343 412 373
Male 31.1% 25.2% 26.2% 31.3% 31.6%
Female 68.9% 74.8% 73.8% 68.7% 68.4%

Data Source: lowa Department of Education, Bureau of Information and Analysis Services, 2014

Further analysis was conducted regarding female enrollment in math and science courses by
district for each academic year. Female enrollment in high school math and science courses was
compared to total number of females in each district, creating a five point categorical scale to
express course enrollment relative to population — far fewer girls, fewer girls, balanced, more
girls, and far more girls. Districts that fell in the balanced category were within one standard
deviation of the mean. Districts labeled as having fewer girls were between one and two standard
deviations below the mean while districts with far fewer girls were more than two standard
deviations below the mean. Conversely, districts identified as having more girls were between
one and two standard deviations above the mean while districts with far more girls were more
than two standard deviations above the mean.
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The female enroliment data are displayed in both tables and maps. Table 23 and Table 24 show
the distribution of school districts across the five categories for both math and science for each of
the five years. Figures 28-37 display the data visually by school district, content area, and year.

e Approximately 70% of the school districts have a balanced enrollment of females in math
and science courses relative to their district female population while the other 30% of
school districts enrolled females in math and science courses either above or below their

female district population.

e There are no geographic trends relative to the districts that enroll far fewer or far more
girls in math and science courses. As the maps show, these districts are distributed
throughout the state and across STEM regions.

Table 23. Distribution of lowa school districts: High school female science enrollment relative to

female population

2009-10 2010-11 2011-12 2012-13 2013-14
Far Fewer Girls 7 6 6 7 4
Fewer Girls 29 36 31 33 28
Balanced 255 238 240 236 242
More Girls 27 33 30 26 30
Far More Girls 10 11 11 13 10
No Females Enrolled/WGS 20 24 30 33 32

Data Source: lowa Department of Education,

Bureau of Information and Analysis Services, 2014

Table 24. Distribution of lowa school districts: High school female math enrollment relative to

female population

2009-10 2010-11 2011-12 2012-13 2013-14
Far Fewer Girls 3 11 9 2 7
Fewer Girls 34 30 24 27 19
Balanced 249 241 246 251 248
More Girls 34 36 29 27 28
Far More Girls 8 8 10 8 11
No Females Enrolled/WGS 20 22 30 33 33

Data Source: lowa Department of Education,

Bureau of Information and Analysis Services, 2014
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Figure 28. Female high school student enrollment in advanced science courses, 2009-2010
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Figure 29. Female high school student enrollment in advanced science courses, 2010-2011
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Figure 30. Female high school student enrollment in advanced science courses, 2011-2012
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Figure 31. Female high school student enrollment in advanced science courses, 2012-2013
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Figure 32. Female high school student enrollment in advanced science courses, 2013-2014
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Figure 33. Female high school student enrollment in advanced math courses, 2009-2010
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Figure 34. Female high school student enrollment in advanced math courses, 2010-2011
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Figure 35. Female high school student enrollment in advanced math courses, 2011-2012
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Figure 36. Female high school student enrollment in advanced math courses, 2012-2013
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Figure 37. Female high school student enrollment in advanced math courses, 2013-2014
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=W Indicator 14: Community college awards in STEM fields

Note: This is a revised indicator for the 2014 report.
Data source lowa Department of Education, Division of Community Colleges

Awards include diplomas, certificates, Associate’s degrees, and “other” awards as identified and
classified by the lowa Department of Education Division of Community Colleges. The lowa
Department of Education classifies career and technical education programs into occupational
“career clusters,” following the National Career Clusters Framework. Three of these (health
sciences, information technology, and STEM) are tracked for the purposes of indicators 14.

Key findings

e The total number of awards granted by community colleges in STEM-related fields
increased by 10% between 2009 and 2013 (Table 25).

e The number of awards conferred upon females increased by 2% in the health sciences,
74% in information technology, and 5% in STEM. Change in the number of female
awards during the 2009-2013 time period outpaced that of males in information
technology and STEM, but not in health sciences, where the number of awards to males
increased by 74%.

e The number of awards conferred upon minority students increased dramatically between
2009 and 2013. In all three career clusters tracked here, awards to minorities increased by
over 150% and up to 221%.
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Table 25. Community college awards by career cluster

% Change
2009 2010 2011 2012 2013 2009-2013
Health Science
Total 3,858 4,563 4,696 4,920 4,173 + 8%
Male 321 381 574 545 561 +74%
Female 3,518 4,097 4,122 4,375 3,584 +2%
White 3,450 3,731 3,806 3,932 3,336 - 3%
Minority 220 275 324 379 706 +221%
Information Technology
Total 360 329 405 551 490 + 36%
Male 294 265 316 418 374 +27%
Female 65 63 89 133 113 + 74%
White 308 265 316 367 330 +7%
Minority 21 28 26 34 61 +190%
Science, Technology, Engineering, and Mathematics
Total 92 98 107 88 78 -15%
Male 45 73 67 43 45 --
Female 21 20 40 45 22 + 5%
White 63 58 74 49 53 -16%
Minority 3 18 9 21 8 +167%
TOTAL 12,639 14,264 14,971 15,900 13,934 + 10%

Note: Awards include diplomas, certificates, Associate’s degrees, and “other” awards as identified and classified by the
lowa Department of Education Division of Community Colleges. The lowa Department of Education classifies career and
technical education programs into occupational “career clusters,” following the National Career Clusters Framework. Three

of these (health sciences, information technology, and STEM) are tracked for the purposes of the Indicators.
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Indicator 15: College and university enrollment and
degrees in STEM fields

Revised!

Note This is a revised indicator for the 2014 report. This includes enrollment, bachelor’s
degrees, master’s degrees, and doctoral degrees conferred by 4-year public universities, private
non-profit colleges, and private for-profit colleges.

Data source Integrated Postsecondary Education Data System (IPEDS)
Key findings
Enrollment

e Fall enrollments have increased across all fields of study from 1996 to 2012 (27%
change), although enrollments in medical doctor (MD) programs have decreased (-25%
change). Minority enrollment has increased significantly (over 100% change) from 1996-
2012 in most fields of study, as has enrollment among females.

Degrees

e Degrees granted to minorities in STEM-related fields of study have increased from 2010-
2012; however, the vast majority of STEM-related degrees are granted to White students
(61% of total awards). It appears as though female participation in STEM has increased,
but when degrees granted to females in STEM fields are examined without health
professions (including registered nurses, nursing administrators, and licensed
practical/vocational nurses), women are only granted 34% of the total STEM awards
(Table 26).
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Table 26. Number of degrees at four-year colleges and universities

% Change
2009-10 2010-11 2011-12 2010-2012
Communication Technologies
Total 27 34 31 15%
Male 13 17 15 15%
Female 14 17 16 14%
White 5 32 28 460%
African American/Black 0 0 0
Hispanic 6 8 0 -100%
Computer and Information Sciences
Total 888 1,168 1,386 56%
Male 1,042 864 680 -35%
Female 326 304 208 -36%
White 88 579 408 364%
African American/Black 8 20 41 413%
Hispanic 1 0 26 2,500%
Engineering
Total 1,510 1,578 1,637 8%
Male 1,353 1,270 1,264 -7%
Female 284 308 246 -13%
White 303 1,125 1,137 275%
African American/Black 23 22 29 26%
Hispanic 15 42 34 127%
Biological and Biomedical Sciences
Total 1,338 1,312 1,462 9%
Male 631 567 585 -7%
Female 831 745 753 -9%
White 350 1,016 1,136 225%
African American/Black 15 27 35 133%
Hispanic 2 9 36 1,700%
Mathematics and Statistics
Total 352 387 432 23%
Male 228 234 202 -11%
Female 204 153 150 -26%
White 84 254 295 251%
African American/Black 5 4 6 20%
Hispanic 18 43 4 -78%
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% Change

2009-10 2010-11 2011-12 2010-2012
Physical Sciences
Total 299 396 408 36%
Male 272 274 196 -28%
Female 136 122 103 -24%
White 74 280 301 307%
African American/Black 0 2 7
Hispanic 0 7 9
Health Professions and Related Programs
Total 4,119 5,455 6,889 67%
Male 1,555 1,451 1,168 -25%
Female 5,334 4,004 2,951 -45%
White 643 4,085 4,117 540%
African American/Black 101 366 601 495%
Hispanic 66 150 204 209%
TOTAL 22,579 28,756 29,276 30%

73



-45% +67% +383% o .
Communication Technologies

@ ® ® >

-24%| +36% Computer and Information Sciences
0
o0 ®
< +1000%
-58%26% |+23% . .
Engineering
-9% +9% +295% Biological and Biomedical Sciences
P
@D ®
-13%+8% +60% . i
: I I Mathematics and Statistics
-36% +56% +527% Physical Sciences

o—© ® >

- 0, L 0, o,
100% 114% +15% Health Professions and Related Fields

@ Total Enroliment

@ Female Enrollment

@ Minority Enrollment

-100% 0% 100% 200% 300% 400% 500% 600% 700%

Figure 39. Percentage change in number of degrees in STEM-related career clusters at 4-year colleges and universities, 2010-2012



Table 27. Four-year institutions’ fall enrollment by career cluster (all students)

% Change
2004 2006 2008 2010 2012 2004-2012
Engineering
Total 7,301 7,076 7,724 9,017 10,269 +41%
Male 6,081 5,902 6,446 7,475 8,517 + 44%
Female 1,283 1,174 1,278 1,542 1,752 + 49%
White 5,356 5,280 14 6,496 7,260 + 36%
African American/Black 167 165 0 213 221 + 32%
Hispanic 151 167 167 236 357 +136%
Biological Sciences/Life Sciences
Total 5,316 5,829 6,204 6,677 6,900 + 30%
Male 2,297 2,491 2,766 2,997 3,026 +32%
Female 3,019 3,338 3,438 3,680 3,874 +28%
White 4,143 4,484 484 5,014 5,083 + 23%
African American/Black 147 177 22 256 263 + 79%
Hispanic 127 146 170 257 339 + 167%
Mathematics
Total 1,438 1,225 1,435 1,473 1,787 + 24%
Male 942 722 831 870 1,047 +11%
Female 496 503 604 603 740 + 49%
White 831 847 150 998 1,167 + 40%
African American/Black 24 48 2 34 42 + 75%
Hispanic 23 33 26 44 68 +196%
Physical Sciences
Total 1,581 1,671 1,753 2,026 2,016 +27.5%
Male 1,015 1,105 1,139 1,324 1,316 +29.7%
Female 566 566 614 702 700 +23.7%
White 1,077 1,127 163 1,459 1,396 29.6%
African American/Black 31 39 1 39 30 -3.2%
Hispanic 26 40 25 53 79 +203.8%
Medicine (MD)
Total 633 627 629 644 644 +1.7%
Male 345 323 324 343 366 +6.1%
Female 288 304 305 301 278 -3.5%
White 476 462 0 482 455 -4.4%
African American/Black 22 21 0 26 19 -13.6%
Hispanic 40 43 36 29 44 +10.0%
TOTAL 16,269 16,428 17,745 19,837 21,616 +32.9%
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Figure 40. Percentage of total aggregated degrees conferred by STEM field and gender
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Figure 41. Percentage of total aggregated degrees conferred by STEM field and gender excluding health professions
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Indicator 16: Percentage of lowans in workforce employed in STEM
occupations

Data source lowa Workforce Development
Key findings

Projected growth rates in employment are calculated for a variety of occupational areas over ten-
year periods.

e Approximately 16% of lowa’s occupations are in STEM fields (Table 28).

e From 2010 to 2020, lowa’s STEM occupations are expected to grow 2% annually,
compared to a 1.3% annual growth rate across all occupations (Table 29).

e Onaverage in 2012, individuals in STEM occupations earned $28.28 in mean wages and
$58,800 in mean salaries, compared to all occupations overall earning $18.90 in mean
wages and $39,300 in mean salaries, respectively.

e By gender, a larger proportion of females than males are employed in the STEM-related
fields of life/physical/social science and healthcare occupations (Table 30).

e The greatest disparities in distribution of males versus females are in the fields of
construction, production and transportation, and architecture and engineering
occupations.

Table 28. Percentage of lowans in workforce employed in STEM occupations

Total STEM Total employment %STEM of all
Time period employment (all occupations) occupations
2008-2018 358,960 1,762,260 20%
2010-2020 267,765 1,717,020 16%
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Table 29. lowa estimated employment in STEM fields: Projections, growth, and salaries

2010 2020 Annual 2012 2012
Estimated Projected growth Mean Mean
Occupations employment employment rate Wage($) Salary($)

Computer & Mathematical 25,405 32,045 2.6% 34.28 71,292
Architecture & Engineering 13,955 16,140 1.6% 28.76 59,824
Life, Physical, & Social
Science 7,120 8,065 1.3% 25.76 53,582
Business, Financial, and
Management 43,775 52,625 2.0% 37.90 78,838
Healthcare Practitioners,
Technical, and Support 110,075 133,325 2.1% 28.65 59,591
Construction, Installation,
Maintenance, & Repair 35,810 42,565 1.9% 20.56 42,761
Production and
Transportation 19,260 22,520 1.7% 21.40 44,504
Other STEM Occupations* 12,365 13,585 1.0% 28.90 60,115
Total STEM Occupations 267,765 320,870 2.0% 28.28 58,813
Total All Occupations 1,717,020 1,948,700 1.3% 18.90 39,295

Source: Communications and Labor Market Information Division, lowa Workforce Development

The acronym STEM, as used in this table, is a combined occupational group made-up of occupations from existing and/or
established occupational groups adopted from the Office of Management and Budget's (OMB) Standard Occupational Classification
(SOC) Manual. These occupations have a preponderance of tools and skills from Science, Technology, Engineering, and/or
Mathematics. STEM occupations were defined using criteria by lowa Workforce Development (IWD) and/or recommended by the
SOC Policy Committee for OMB.

*Other includes graphic designers, postsecondary business/biological science/nursing teachers, animal breeders, technical &
scientific product sales & manufacturing, and fire fighters.

Table 30. Distribution of males and females in STEM occupations, 2013

% %
Male Female

STEM Occupational Category

Computer & Mathematical Occupations 53% 47%
Architecture & Engineering Occupations 89% 11%
Life, Physical, & Social Science Occupations 44% 56%
Business, Financial, and Management Occupations 46% 54%
Healthcare Practitioners, Technical, and Support Occupations 8% 92%
Construction, Installation, Maintenance, & Repair Occupations 95% 5%
Production and Transportation Occupations 94% 6%
Other STEM Occupations 48% 52%
TOTAL 36% 64%

Source: 2013 lowa Workforce Development Statewide Laborshed Survey, Communications and Labor
Market Information Division, lowa Workforce Development

Note: Laborshed occupations were matched by job title to the STEM occupations used in Table 28.
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Indicator 17: Job vacancy rates in STEM occupational areas

Data source lowa Workforce Assessment Survey, lowa Workforce Development

The Workforce Needs Assessment Survey is conducted each year with employers in the state by
lowa Workforce Development to assess the demand and skills required for jobs in several sectors
of the workforce. The Workforce Needs Assessment was last updated in 2012; with new
projections expected late fall 2014.

Key findings

e From 2011-2012, there were an estimated 10,000 vacancies in STEM jobs statewide.
(Table 31).

Table 31. Estimated job vacancy rates in STEM occupational areas

Vacancy Est. Vacancy Est. Vacancy Est.
Rate Vacancy Rate Vacancy Rate Vacancy
Occupational Category 08/09 08/09 09/10 09/10 11/12 11/12
Architecture and
Engineering 07% 1,238 03% 616 05% 815
Community and Social
Science 05% 1,165 03% 651 03% 699
Computer and
Mathematical science 04% 1,238 01% 392 03% 810
Farming, Fishing, and
Forestry 06% 362 04% 491 11% 588
Healthcare Practitioner
and Technical 06% 4,724 03% 2,578 04% 2,738
Healthcare Support 08% 3,669 04% 1,961 08% 3,953
Life, Physical, and Social
Science 05% 605 06% 905 06% 659
Total Estimated
Vacancies 13,001 7,594 10,262

Note. Occupational Categories not included in this table are: Arts, Design, Entertainment, Sports, & Related; Building & Grounds
Cleaning & Maintenance; Business & Financial Ops; Construction & Extraction; Education, Training, & Library; Food Preparation &
Serving Related; Installation, Maintenance, & Repair; Legal; Management; Office & Administrative Support; Personal Care &
Service; Production; Protective Service; Sales & Related; and Transportation & Material Moving.
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Indicator 18: STEM workforce readiness

Data source ACT, Inc.; lowa Workforce Development
Key findings
e The number of individuals taking the National Career Readiness Certificate (NCRC) has
increased from approximately 6,000 in 2012 to over 20,000 in 2013. (Table 32).
e The percent of individuals deemed workforce-ready based on the results of the NCRC

assessment has remained relatively constant during that time (approximately two-thirds
of test-takers each year).

Table 32. Percentage of lowa test takers who are workforce ready in applied mathematics on the
National Career Readiness Certificate

% Change
2010 2011 2012 2013 2010-2013
Test-takers
Overall 3,645 4,808 6,344 20,589 +465%
Scored 5+
Overall 2,404 3,300 4,281 13,672 +469%
% Workforce-ready
Overall 66% 69% 67% 66% 0%

Note. 2010-2012 counts updated from Year 1 report based on data provided by lowa Workforce Development, June 2014.

STEM workforce readiness was estimated using results from the ACT National Career Readiness Certificate (NCRC). This
assessment examines employability skills in three domains: applied mathematics, locating information, and reading for information.
Here, the proportion of NCRC test takers receiving a 5 or better score on the Applied Mathematics component is used as a proxy for
STEM workforce readiness. Subsequent years are linked to calculate a percentage on the basis that test takers from previous years
are accumulating in the workforce.
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Section 2.  Statewide Survey of Public
Attitudes Toward STEM

Data source lowa Statewide Survey of Public Attitudes Toward STEM
(UNI Center for Social and Behavioral Research, 2013)

Methods To measure public awareness, the UNI CSBR conducts an

annual statewide public survey of lowans. The survey was developed in 2012

(a description of the process can be found in the 2013 annual report) and
revised slightly for the 2013 administration (see Appendix F for the survey instrument used in
2013).

The 2013 survey used a dual-frame (land and cellphone) random digit (DF-RDD) and targeted
sampling methodology. A total of 1,872 interviews (610 landline, 652 cellphone, 407 targeted
parents, and 204 targeted Hispanic adults) were completed from June 19, 2013 through
September 14, 2013, and averaged 25 minutes in length. The overall response rate (AAPOR
RR3) was 30% with RR cellphone (37%) higher than RR landlines (31%), targeted parents
(23%) and Hispanics adults (25%). The overall cooperation rate (AAPOR CR3) was 70% with
CR for cellphone (79%) higher than the CR for landlines (65%), targeted parents (70%) and
Hispanics adults (61%). Participants were lowans who were at least 18 years of age or older at
the time of the interview.

Analysis The data has been weighted in order to obtain point estimates that are
representative of all adult lowans (age, gender, education, etc.). The post-stratification weights
were computed with SAS (see www.rti.org.sas) and the process can be found in Appendix G.
Descriptive statistics, including frequencies and distributions were calculated for the total sample
and for population subgroups based on gender, education, parent status, and for place of
residence for select questions in the survey (See Appendix H for item frequencies for each
survey item). The SPSS software (see www.ibm.com/software/analytics/spss/) was used for
initial data management and descriptive analysis, and SUDAAN software (see
www.rti.org/sudaan) was used to estimate population estimates of attitudes toward STEM. These
analyses in SUDAAN have been adjusted for the design effect’ due to clustering and weighting.
SUDAAN was also used for logistic regression to model some of the main findings of this study.
Further explanation of this multivariate analysis (RLOGIST command in SUDAAN) can be
found at www.rti.org/sudaan. The significance level was set at a p-value of 0.05 (or 5%) for all
analyses. Unless otherwise noted, the term “percent” refers to the “weighted percent” and not the
percent of survey respondents.

' The Design Effect (DEFF) is a measure of estimated ratio between variances between cluster vs. simple random sampling
design in a weighted data analysis. See more information at www.rti.org/sudaan.
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2013 Survey Results

A total of 1,872 completed interview were conducted (Table 32).

Table 33. Demographic characteristics of statewide survey

Sample Population 2013 %

Demographic Characteristic size (n) Estimate (weighted)
Total Sample 1,872 2,311,029 --
Gender

Men 764 1,132,723 49%

Women 1,108 1,178,306 51%
Age Group

18-44 640 1,019,767 45%

45-64 726 807,314 35%

65 and older 483 451,603 20%
Race/Ethnicity

White 1,646 2,051,713 91%

Hispanic/Latino (All races) 116 101,547 4%

Black / African American 79 59,602 3%

Other 17 35,659 2%
Education

High school graduate/GED or less 569 881,764 38%

Some college or technical school (1-3 yrs, AA) 551 753,941 33%

4-year undergraduate or graduate degree 748 669,293 29%
STEM degree or training

Yes 602 638,790 28%

No 1,264 1,667,604 72%
Current or recent employment that uses STEM skills

Yes 920 1,074,393 54%

No 716 924,908 46%
Income

Less than $25,000 245 318,898 17%

$25,000 to $49,999 391 501,309 26%

$50,000 to $74,999 306 411,603 21%

$75,000 to $99,999 259 292,309 15%

$100,000 or More 462 398,430 21%
Place of residence

Rural / Small town (<5,000 pop.) 860 948,540 42%

Large town (5,000-<25,000 pop.) 317 647,748 28%

Urban (>25,000 pop.) 667 673,130 30%
Parent

Not a parent of a school aged child 1,082 1,655,015 72%

Parent of 4-11 year old 334 275,544 12%

Parent of 12-19 year old 456 380,470 16%

Note. Respondents who said “don’t know” or who did not give a response to the demographic questions are excluded from the

distributions above.
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STEM awareness and exposure

In 2013, a majority of lowans (78%) had heard something in the past month about K-12
education and 61% had heard something about improving math, science, technology, and
engineering education (Figure 42). In 2013, 41% of lowans had heard of the acronym STEM,
and 33% of lowans had heard about the lowa Governor’s STEM Advisory Council.

STEM Acronym K-12 Education Improving math, lowa Governor's STEM
science, technology, Advisory Council
and engineering
education

Figure 42. Percentage of lowans with awareness of STEM
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lowans with higher educational attainment (BA or higher) were most likely to have heard about
K-12 education, improving STEM education, and the acronym STEM (Figure 43 and Figure 44).
In multi-variable logistic regression analysis, having a 4-year degree or more was the only
significant factor associated with awareness of STEM, while controlling for gender,
race/ethnicity, income level, urban/rural location, or parent status (p=0.002).
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Figure 43. Percentage of adult lowans who have heard about K-12 education or improving
STEM education in the past month by educational attainment

mYes = No

*p<.01

Figure 44. Percentage of adult lowans who have heard about the acronym STEM by educational
attainment
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Schools, libraries, zoos, and museums are all educational settings where exposure to STEM
topics, STEM education, and STEM-related activities may occur. Over two-thirds of lowans
reported having visited a public library in the past year, and over one-half had visited a K-12
school (Figure 45).

A public library | 65%
A K-12 school | 56%
A museum | 42%
A zoo or aquarium | 39%
A science or technology center | 27%

Figure 45. Percentage of lowans who have visited educational settings where STEM learning
may occur
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Attitudes toward STEM and the role of STEM in lowa

Public attitudes toward STEM topics are generally positive which may indicate some of the
foundational public awareness already exists. The majority of lowans agree that STEM fields
provide more opportunities for the next generation (98%), and that science and technology are
making our lives better (97%) (Figure 46). In addition, 89% of lowans agree that focus on STEM
education will improve the state’s economy. Nearly three-quarters (72%) of lowans said there
were not enough workers to fill STEM jobs (Figure 47), and that more should be done to
increase participation in STEM jobs among women and underrepresented minorities.

Most lowans agree that...

Advancements in science, technology,
engineering and math will give more
opportunities to the next generation

Science and technology
are making our lives better

There should be more STEM jobs
available for rural lowans

Increased focus on STEM education in lowa
will improve the state economy

There are more jobs available for people who
have good math and science skills

Many more companies would move or expand
to lowa if the state had a reputation for workers
with great science and math skills

More should be done to increase the number of
women working in STEM jobs

More should be done to increase the number of
Hispanics and African Americans working in
STEM jobs

Figure 46. Attitudes toward STEM, the economy, and workforce development (% Agree)
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More than
enough workers,
7%

Figure 47. Percentage of lowans who feel there are enough skilled workers to fill available
STEM jobs
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STEM education

Nearly all of lowans surveyed (95%) agree that math and science teach important critical
thinking skills (Figure 48). The majority also agree that lowa colleges and universities are doing
a good job preparing students for STEM careers (80%) and STEM teachers (73%). Over 60% of
lowans say that the quality of science and math education is excellent or good. However, just
half (53%) say technology education is excellent or good, and only one-third (36%) say
engineering education is excellent or good (Figure 49). Among possible reasons why some
students may do poorly in math and science, 86% of lowans said students think the subjects
aren’t relevant to their lives, 80% said students think the subjects are too hard, and 58% said
there are not enough good science and math teachers.

Most lowans agree that...

Advanced math and science courses
teach important critical thinking skills

lowa colleges and universities are doing a
good job preparing students for STEM
careers

lowa colleges and universities are doing a
good job preparing STEM teachers

Overall, the quality of STEM education
in lowa is high

Too few racial and ethnic minority students
are encouraged to study STEM topics

It is more important for students to graduate
from HS with strong skills in reading/writing
than it is to have strong skills in math/science

Figure 48. Attitudes about STEM education (% Agree)
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100%

50%

0%

m Excellent = Good ® Fair ® Poor

Figure 49. Quality of education in schools

Perceptions about strategies to improve STEM education

In 2013, 86% of lowans agreed there is an urgent need in lowa for more resources to be put
toward STEM. Over half of lowans believe hands on experiences (in elementary classrooms,
with businesses, or in a lab) would make a “major improvement” in math and science education.
Ensuring access to a full range of math and science courses, and providing internships for
developing practical job skills were the also commonly cited strategies to improve math and
science education among respondents (Figure 50).
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More hands-on science and technology
activities were available to elementary students

We made sure that all lowa students
have the opportunity to take a
full range of math courses

We made sure that all lowa students
have the opportunity to take a full range
of science courses

Businesses provided internships so
high school students can gain practical
job skills

Every school building had high-speed internet

All high school students were required
to take a science class that includes lab work

Students who are struggling with math or
science were required to spend extra time
after school or during the summer to catch up

Students were required to pass challenging
tests in math and science in order to graduate
from high school

Fast learners were grouped together in one
class and slower learners in another class

Math and science teachers were paid
more than other teachers

= Major Improvement

" Moderate Improvement

_-I)o

_-I)o

m Little or no improvement

Figure 50. Strategies to improve math and science education in lowa
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Parent perceptions of STEM education

In addition to the topics listed above, parents of pre-kindergarten through 12" grade students
received questions about the following topics: attitudes toward lowa K-12 Schools (e.g. time
spent on STEM topics, quality of instruction in STEM topics), importance of STEM skills, their
child’s educational progress/goals (e.g. plans after graduation, perceived child
interest/achievement in STEM topics and STEM careers), and STEM exposure in out-of school
settings.

Importance  Nearly all parents said that student exposure to and achievement in STEM topics
IS very or somewhat important to them (Table 34).

Table 34. Importance of STEM skills among parents with a school-aged child

Parents of 4-11 year olds: Parents of 12-19 year olds:

How important is it % % How important is it % %

that your child... Very Somewhat that your child... Very Somewhat
Does well in math 91% 8% Has some advanced math skills 64% 29%
. . Has some advanced
Does well in science 81% 17 _ adv 53% 37%
science skills

Has some . 88% 10% Has some ad\{anced 63% 30
technology skills technology skills

Has some exposure Has some exposure to
P 63% 33% P

. . . . 30% 54
to engineering concepts advanced engineering concepts

Response options: Very important, somewhat important, not very important

Interest and achievement
Among parents with a child 4-11 years old,

e 46% say their child shows a lot of interest in science, technology, engineering, and math
topics

e 62% say their child doing very well in these subjects,

e 47% say their child is being very well prepared in these subjects by the school he or she
attends.

Among parents with a child 12-19 years old,

e 48% say their child shows a lot of interest in science, technology, engineering, and math
topics

e 56% say their child doing very well in these subjects,

e 47% say their child is being very well prepared in these subjects by the school he or she
attends.

92



Exposure to STEM  Nearly 62% of parents of a child 4-11 years reported they or their child
has used technology to help complete homework or a school assignment, compared to 96% of
parents of older children. In addition, 29% of parents of older children said their child has a
school-issued iPad, table, or laptop compared to 9% of parents of younger children.

Parents also report some exposure for their child to STEM in out-of-school settings. Among
parents of a child 4-11 years old, approximately 20% report participation in boy or girl scouts or
a day program or summer camp related to STEM (Figure 51). Lower proportions of parents of a
child 12-19 years old report their child’s participation in STEM in any informal settings.

21%
Boy or girl scouts
10%
0,
Day program or summer camp e
lated to STEM
related to 129%
10%
4-H
14%
Other structured activities A
lated to STEM
related to 14%
0,
After-school program for 1es
. . .
enriched learning about STEM 11%
Parents of child 4-11 years old Parents of child 12-19 years old

Figure 51. Participation in STEM-related activities in out-of school settings

Educational aspirations Parents of a child 12-19 years old were asked about their child’s
educational aspirations following high school, and whether they think their child will pursue a
career in a STEM field. Over half (54%) said their child is likely to attend a 4-year college or
university, and 27% said attend a 2-year community college. Sixty-one percent of parents of an
older child said their child will pursue a career in a STEM-related field.

93



Changes from 2012 to 2013

Increased awareness and support for STEM

The 2013 Survey of Adult lowans showed increased awareness of STEM and increases in
support for STEM compared to the 2012 survey. In 2013, 41% of lowans had heard of the
acronym STEM. In contrast, only 26% of lowans had heard of the acronym in 2012 (Figure 52).
This represents a 58% increase in awareness of the acronym STEM in one year.

STEM stands for
“science,
technology,
engineering, and 26% 41% ——
mathematics.”

Have you heard

of this before? ! : T T T T T T T .
0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Figure 52. Increase in STEM awareness, 2012 to 2013

Awareness and attitudes toward STEM increased significantly between 2012 and 2013,
especially in the areas of economic contributions and broadening STEM participation (Figure
53). From 2012 to 2013, significantly* more lowans strongly agree that...

2012 2013

More companies would move or expand to lowa if the
state had a reputation for workers with great science 16%  » 30%
and math skills

Increased focus on STEM education in lowa will 15% > 259
improve the state economy

More should be done to increase the number of 12% = 32%
women working in STEM jobs

More should be done to increase the number of 7% T 20%
Hispanics and African Americans working in STEM jobs

*All difference reported here statistically significant at p<0.001.

Figure 53. Increases in attitudes toward STEM, 2012 to 2013
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Increased perceptions of value for STEM investments

More lowans see the value that STEM brings to their lives and in the opportunities and jobs
available for the next generation. From 2012 to 2013, significantly more lowans strongly agree

that...
2012
Science and technology are making
our lives better 40%  » 50%

Advancements in science, technology,
engineering, and math will give more 28% —+ 44%
opportunities to the next generation

There are more jobs available for people

1 0%
who have good math and science skills 25 33%

*All difference reported here statistically significant at p<0.001.

Figure 54. Increases in perceptions of value for STEM investments

Change in perceptions about STEM education

2013

There were some decreases in public assessment of STEM in 2013 compared to the survey in
2012. Overall, most adults agree schools do well in teaching STEM topics; however, awareness

may lead some to more keenly assess the quality of STEM edcation.

2012 2013

Overall the quality of STEM education in lowa is high

(% Agree) 65% —  ~ 58%

lowa colleges and universities are doing a good job
preparing STEM teachers (% Agree)

lowa colleges and universities are doing a good job
preparing students for careers in STEM fields (% Agree)

*All difference reported here statistically significant at p<0.001.

Figure 55. Change in perceptions about STEM education

79%  73%

83%  © 80%
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Section 3.

Statewide Student Interest

Inventory
Data source lowa Assessments, lowa Testing Programs,
The University of lowa
Methods lowa Assessments are standardized tests taken annually by

nearly every student in grades 3 through 11 in the state. For the past two
years, an 8-item interest inventory was added to the lowa Assessments.
Schools have the option to administer the inventory with their students. The Interest Inventory
was developed in part to serve as a data source for both the lowa STEM Indicators System (See
Indicator 8 for a 2012-2013 versus 2013-2014 comparison), and a way to compare students who
participate in Scale-Up Programs with all students statewide (See Section 4.2 Report of
Participant Information).

Two versions of the inventory were created with variations in question wording and response
options to accommodate different grade levels (Table 35). For 2013-2014, among the 346,774
students in lowa who took the lowa Assessments, 174,184 also completed the Interest Inventory
(50.2% match rate). Item frequencies for each of the interest inventory questions can be found in
Appendix I.

Table 35. Statewide Student Interest Inventory

Grades 3rd-5th

Grades 6th-12th

Response options:

o |likeitalot
e |t's okay
e | don't like it very much

Response options:

e Very interested
e Somewhat interested
e Not very interested

SAE ol S

How much do you like to create and build
things?

How much do you like math?
How much do you like science?
How much do you like art?
How much do you like reading?

How much do you like using computers and
technology?

How much do you like social studies?

When you grow up, how much would you
like to have a job where you use science,
computers, or math?

ok wb

How interested are you in designing, creating, and
building machines and devices (also called
engineering)?

How interested are you in math?

How interested are you in science?

How interested are you in art?

How interested are you in English and language
arts?

How interested are you in computers and
technology?

How interested are you in social studies (such as
history, American studies, or government)?

As an adult, how interested would you be in having
a job that uses skills in science, technology, math,
or engineering?
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Key findings

Among all students statewide who took the lowa Assessments, interest in individual
STEM subjects is highest among elementary students, followed by middle school and
high school students, respectively (Figure 56).

While interest in all subjects decreases as students’ progress through school, the
proportion of students who are “very interested” in pursuing a STEM career remains
steady at 38-43%.

Across all grade groups, the greatest proportion of students “very interested” in a STEM
topic area is in the subject of technology.

Grades 3-5

(" Science "\ IA7gan L A0% e

Technology I 2% 23% B

Engineering | ea et 30% 5%

Math |EEs 43y e

STEM Career /Ias% 0 40% e
Social Studies |WEEEEEN27%1 0 49% ma2sge
Language Arts | sagen L 36% e

At 8% 26% Ime%n

Grades 6-8

|
([ Science \IIINS2%N L 46% e

Technology |FEga%n T 38% e

Engineering |1 41y 2

Math |EESER27%0 L 45% e

\STEM Career /Iassen 2% s e
Social Studies [IEN2S%N T A1% s
Language Arts |IIIIIN8%N 43y e e

At 40%  33% 27

Grades 9-12

|
(" Science \EEEE27%N 44y, e

Technology |IIIIIIN28%0 L a5%

Engineering |IIN24%0 T 36% 207

Math |EESNEO%N a1y g0

\STEM Career /sl 42y oz
Social Studies [IEIN22%1 T 38% o
Language Arts |IIIEZ%N T 38% I s

Art [28% 34% Issv

m Very interested = Somewhat interested  ® Not very interested

Figure 56. Statewide Student Interest Inventory for all students statewide by grade group, 2013-
2014 (n=174,184)
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Section 4.
Regional Scale-Up Program Monitoring

The lowa STEM Regional Scale-Up Program was launched as a way to

meet the Governor's STEM Advisory Council's top priority: to increase

student interest and achievement in STEM across the state. In 2013-

2014, nine Scale-Up programs were selected by an expert review panel

which recommended and approved programs based on demonstrated
success in increasing student interest and achievement in STEM, while offering the flexibility to
be implemented in any size school or organization. The programs were administered through
lowa’s six STEM Regional Hubs, and implemented through formal and informal l