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GR_EATNESS lowa STEM Monitoring Project

Objective: Systematically observe a series of defined TO};E E\E‘RVER‘JITY IS)QI}\I@E%E?]IE
metrics and sources to examine changes regarding STEM llmversutyof
' education and economic development in lowa centered on “ ﬂ ort e"‘ Rls E
FHUM IUWANS the activities of the lowa Governor’s STEM Advisory Council. e
fowa Testing Programs B‘z‘ﬁ‘f;(,‘;ﬂl Reseah  RROBEHNSTINIE
Q| lowa STEM Statewide Survey Statewide Student Scale-Up/
0 ' Indicators _ of Public Attitudes Interest Inventory Regional
Toward STEM

System to track publicly
available data at the
state, regional, and
national level

18 indicators in 4 areas:

1. K-12 STEM interest and
achievement

2. K-12 student preparation

3. College completions

4. Employment

Data sources:
» Department of Education
* lowa colleges and
universities
* Census Bureau
* lowa Workforce
Development
* lowa Testing Programs
* National Assessment
of Educational Progress
« ACT

Annual survey of adult
lowans regarding attitudes
toward and awareness of
STEM education and
economic development

Additional questions target
perceptions of parents of
K-12 children

Data collected from 2,000+
lowans; results adjusted
to reflect opinions of
statewide population

Used as an indicator of
STEM attitudes and
awareness among the
general population

Annual assessment of

interest and achievement
in STEM among

lowa’s K-12 students on
the lowa Assessments

8 questions gauge interest
across individual STEM
topics and careers

Assessment of achievement
scores and national
percentile rank in
math and science

Student interest and
achievement compared
across demographic and
geographic lines

Program level perspective
on STEM Scale-Up programs

Scale-Up programs
implemented in schools
and organizations across
lowa’s 6 STEM regions

Teacher survey about
Scale-Up implementation

Student survey about
interest in STEM after
participating in a
Scale-Up program

Comparison of Scale-Up
student participants
versus all students
statewide on math
and science scores on
the lowa Assessments >




SURVEY OF PUBLIC ATTITUDES
TOWARD STEM



Approximately one in four lowans could describe an exact or
close definition of STEM

&

Exact / close definition of STEM 23%

Stem cells or stem cell research 13%

Education, in general 9%

Other (related to plants,

. . 4%
medicine, misc.)

| don't know / Nothing

UNCUED RECALL AND UNDERSTANDING OF STEM, 2015

52%



\—) CUED RECALL AND UNDERSTANDING OF STEM, 2015

When asked an uncued, open-ended question about the acronym STEM,
about one in four respondents could describe an exact or close definition of
STEM; however, 51% of lowans said they had seen, read, or heard about

STEM when it was defined for them.

of lowans have heard of STEM



INCREASE IN STEM AWARENESS AMONG
IOWANS FROM 2012 TO 2015

lowans who have read, seen, or heard about STEM has nearly doubled since
2012, from 26% in the first year of the survey to 51% in 2015.

100% -

51%

41% 41%

26%

0%
2012 2013 2014 2015

Question: STEM stands for ‘science, technology, engineering, and mathematics.” Have you read, seen, or heard of this before? (% Yes)
Source: 2015 Statewide Survey of Adult lowans Toward STEM, lowa STEM Monitoring Project, August 2016



INCREASE IN STEM AWARENESS AMONG
PARENTS FROM 2012 TO 2015

4 )
From 2012 to 2015, awareness of STEM increased from 35% to 55% among

parents of a child 3 to 11 years old, and from 36% to 57% among parents of a

child 12 to 19 years old.
o )
100% - No children / Parents of a child Parents of a child
No school-aged 3-11 years old 12-19 years old
children 55% 57%
48%
1% a1 V7% 3% 37% 2%

24%

0%
2012 2013 2014 2015 2012 2013 2014 2015 2012 2013 2014 2015

Question: STEM stands for ‘science, technology, engineering, and mathematics.” Have you read, seen, or heard of this before? (% Yes)
Source: 2015 Statewide Survey of Adult lowans Toward STEM, lowa STEM Monitoring Project, August 2016



SUPPORT FOR PRIORITIZING STEM EDUCATION
2015

&

Do you think STEM education Do you think STEM education
is a priority should be a priority
in your local school district? in your local school district?

(22% said they didn’t know)

No difference by gender, education, parent status, or place of residence
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lowa STEM Indicators:
STEM Achievement

m Math Achievement Science Achievement

Increase +8% proficient in .
8t grade; decrease -5%

Increase % proficient

lowa Testing in 4t (+2%)
Programs 8™ (+2%) ot i 11th
(since 2011-2013) and 11t (+2%) proficient in 11% grade 11th

grade students

National Increase % proficient :
Assessment of in 4th (+1%) Science assessment data
Educational th ° from 2015 not yet
8% (+3%) available
Erogress Grade students
(since 2011)

(0)
Decrease from 52% Increase from 40% to

o . f
(since 2011) e 48% of students meeting

ACT to 48% of students
benchmarks benchmarks




lowa STEM Indicators:

Proportion of lowa students in the 8t grade who
are proficient in mathematics and science on the
lowa Assessments by race/ethnicity
Mathematics Science

2013-15

2011-13

White

2013-15

2011-13

African
American

2013-15

Hispanic

2011-13

Data source: lowa Assessments, lowa Testing Programs
lowa STEM Monitoring Project, August 2016



o8

2015

African

White

American

Hispanic

2011

2015

2011

2015

2011

lowa STEM Indicators:

lowa graduating seniors meeting college readiness
benchmarks in mathematics and science based on
ACT scores by race/ethnicity

Mathematics Science

12



lowa STEM Indicators:
STEM Preparation

Teacher
Licensure

Teacher
Retention

HS Student
Enrollment
in STEM

f Standard
From 2011/12 to 2015/2016, increase in number of high school -20%
teachers with initial teacher licensure, decrease standard teacher

licensure, and decrease in master-educator licensure in in STEM- Master educator
subject areas. 204

In 2014/15, there were 85 new teachers hired to teach advanced 1-Yr Retention
high school STEM-related courses. One year later, their retention 80%
rate was 80% - the highest retention rate since tracking began.

In 2010/11, there were 73 new teachers hired to teach advanced 4-Y .
high school STEM subject courses. Five years later, 33% of those -Yr Retention
teachers were still teaching advanced high school STEM-subject 33%
courses.

Technology
From 2011/12 to 2015/16, increased student enrollment in science, -9%
decreased enrollment in technology, and increased enrollment

engineering and math Efgf



lowa STEM Indicators:
College Completions

__ndicator | Tend | %Change

Since 2011/12, the total number of awards granted
by community colleges in STEM-related fields
increased by 3%

Since 2011/12, the total number of awards granted
4-year Public by lowa’s 4-year public universities in STEM-related

Community
College

fields increased by 13%

Since 2011/12, the total number of awards granted
by lowa’s 4-year private, not-for-profit colleges in
STEM-related fields increased by 8%

4-year Private,
not-for-profit

Since 2011/12, the total number of awards granted
by lowa’s 4-year private, for-profit colleges in STEM-
related fields decreased by 27%

4-year Private,

for-profit 5%



REGIONAL SCALE-UP
| PROGRAM MONITORING



Regional Scale-Up Programs
Educator Survey

e 73% of educators implemented their Scale-Up
Program as intended; 20% made minor
changes, and 4% made major changes

e Reasons for modifications

— Adjusting lessons to fit the grade level

— Adapting program to an informal learning setting
such as a library, after-school program, or summer
program

— Shortening or cutting lessons due to time
constraints in the classroom



Educator experiences with service
providers

69%

61% 58%
47%
28% . 550 27%
14%. 1
.114 5% 49 8% 6% 8% 6%
- = ]

Adequate contact Received materials Service provider Partnership met
with service and resources ina was responsive to overall expectaions
provider timely manner questions/needs

m All of the time Most of the time ™ Some of the time Not at all

17



Regional Scale-Up Programs
Educator Survey

Educators who implemented a Scale-Up Program reported increased

knowledge, skills, and confidence to teach STEM.

More confidence to teach STEM
topics

Increased knowledge of STEM
topics

Better prepared to answer

students' questions about STEM
topics

Learned effective methods for
teaching STEM topics



Regional Scale-Up Programs
Educator Survey

Educators reported working with an estimated 873 school-business

partnerships, including 287 new school-business partnerships established as a
result of 2015/16 STEM Scale-Up Programming.

— Our students volunteered throughout the year with this organization
and their model for starting plants was adopted in our own building to
provide plants for our own garden planting as well as to run a plant
sale to generate funds for future sustainable ag projects.

— | did the water filter unit and the local water plant allowed us to tour
and shared some testing materials with us.

— | was able to work with them to get an engineer and a trainer to visit
my classroom to give feedback to students on their designs....1 felt it
was extremely important for the students to hear about how they got
their jobs and what they actually do.



Regional Scale-Up Programs: Student Survey

Science e 7% 0 29% 4%
Technology FEn7e% - 19% 4%
Engineering FE74% ) 21% 5%

Math 8% A% 1%
STEM Career [TS2% . 35%  13%

Elementary
School

_§ Science 4% 52% 8%
@  Technology IImaa9e) A% 12%
< Engineering M A% 15%
o Math EEE26%  51% 22%
= STEM Career |40l 50%) 10%
E Science [43% 0 43%  14%
§ Technology 3 7% . 46% 17%
< Engineering T42% . 38% 20%
T Math 8% 4% 21%
STEM Career [T60%  42% 8%
® Very interested = Somewhat interested Not at all interested

Question(s): How interested are you in...math? computers and technology? designing, creating, and building machines and

devices (also called engineering)? science? having a job that uses skills in science, technology, math, or engineering?

Data source: 2015/16 Student Survey; Center for Social & Behavioral Research (UNI) 20
lowa STEM Monitoring Project, August 2016



Regional Scale-Up Programs
Student Participation

A higher percentage of students who participate in STEM Scale-Up programs
said | like it a lot (Grades 3-5) or were very interested (Grades 6-12) in STEM

subjects, pursuing a STEM career, and working in lowa someday compared to all
students statewide

Science  Technology Engineering Math STEM Career Working in

I
W STEM Scale-Up Students = All Students Statewide owa
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Math, Science, and Reading
Achievement on The lowa Assessments

In 2015/16, students across all grade groups who participated in STEM Scale-Up
programs had higher average National Percentile Rank of math, science, and
reading scores on the lowa Assessments compared to all students statewide.

Math Science Reading
1 [ [ 1
Grades 3-11 Grades 3-11 Grades 3-11

Overall Overall Overall
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