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Appendix A. GLF STEM Grantee Project Descriptions

ACCESS: Accessing Core Corgnt and Ensuring Success in STEM (Catawba County Schoald)his
Golden LEAF grant will be used by Catawba County Schools to implement a comprehensive STE
program. he Science Education for Public Understanding Project (SEPUP) will be used to transfo
teaching and learning using an isfasesed science curriculum in life, earth and physical sciences. Pr
Lead the Way will be expanded from the 8th grade programv@gtto Technology to the 7th grade
Design and Model course, and establish the Introduction to Engineering and Design at a feeder hi
school in year two. The CyberKids program will be expanded to serve the other four middle schoo
afterschool enriement experience. Champions in Education and the NC Center for Engineering
Technology will partner with the district to connect the project with industry experiences.

Algebra 1 STEM Grant (Davidson County Schools) The purpose of this Golden LEAF grasito
support Davidson County Schools' STEM Initiative which is aimed at strengthening efforts to incre
graduation rates and improve student success in Algebra 1 by implementing the new Future Reac
and Common Core Standards in mathematics. Thrthiglnitiative DCS plans to improve teacpiand
learning by equippindth thru 9th grade math classrooms with SMART technology classrooms and
implementing a comprehensive professional development program for teachers. Funds will also b
to estalish Project Lead the Way (PLTVend add PLTW's Gateway to Technology programidtle
schools in west Davidson County. DCS will partner with Davidson County Community College to
establish career pathways in healttesces, global logistics, creative enterprises and advanced
manufacturing / prengineering. Students completing PLTW at the high sdiewel will have an
opportunity to earn up to ten engineering technology credits at the community college.

Alleghany CREST (Alleghany County Schools) This grant will assist Alleghany County Schools to
develop and implement a comprehensive STEM Education Plan that will initially serve students in
4-9. The funds will be used to: participate in the LASERXPlanning Instute; support professional
development activities focused on inquiry, project and problem based instruction; further develop
of technology as an instructional intervention tool; establish Project Lead the Way at the middle sc
level; and providelual credit opportunities with Wilkes Community College that are aligned with are
industry's workforce requirements.

North Carolina Eastern Region STEM(Craven County Schools, Jones County Schools, Lenoir
County Public Schools, Wayne County Public Saols) The purpose of this Golden LEAF grant is t
assist the NC Eastern Region in partnering with Craven, Jones, Lenoir and Wayne County Schoo
establish modular labs in the middle schools to drive relevant STEM content that is linked to indus
need in the region. The labs will allow teachers to use project and prdiaead instruction to apply
math and science concepts to real world problems. Each district will create an articulated pipeline
middle school to high school to pestcondary edadion and into the workforce by targeting area
industry employment needs.

Leveraging North Carolinabés Biotechnology &
City Schools, Richmond County Schools)The purpose of this Golden LEAF grant is teissthe NC

Biotechnology Center and its partners with implementing an innovative program using the lure ant
tradition of motorsports and the new vision of biotechnology in the region (healthcare and nutrition
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create relevant, fun and challenging edigotel activities to expose students in middle school grades
STEM skills and learning experiences that are closely connected to industry clusters in the region

MCS STEM Initiative (Madison County Schools) The purpose of this Golden LEAF grant is to
support Madison County Schools in expanding current programs aimed at establishing a compref
approach to STEM education. Funds will be used to: implement the Engineering is Elementary (E
program in grades 4 & 5; establish a Project Lead the WayW) program athe middle school level
provide enrichment and summer experiences for 9th grade students; and support professional
development to strengthen teacher content knowledge at all levels. Madison County Schools will «
students with industrgxperiences through programs such as Educators in Industry, Economic Sun
Innovative Summit and others.

NC A&T University Regional Collaborative for Excellence in STEM (Bertie County Schools,
Edgecombe County Public Schools, Gates County Schools, ia County Schools, Pitt County
Schools,Wilson County School$: This Golden LEAF grant will support the NCA&T Regional
Collaborative for Excellence in STEM a comprehensive and inclusive program that targets the
enhancement of STEM education and learmingcomes for middle school aged children in six countie
in eastern NC: Bertie, Edgecombe, Gates, Pitt, Wilson and Martin. NCA&T will partneloaghschool
districts to assess, design, and implement programs focused on STEM education tailerededstand
capabilities of these rural schools to improve STEM education. The project will use 3 major strate
its approach. 1) PudPull Mentoring, 2) Professional Development Institute for Teaching and Learni
3) Community Empowerment Network boiild community engagement and capacity around the issu
economics, education and health disparities.

PLTW/Ashe County Schools (Ashe County SchootsThe purpose of this grant is to assist Ashe
County Schools with implementing Project Lead the \idaymiddle school students part of a
comprehensive workforce strategy. The effort is part of the county's strategic plan to develop a pif
workers for employment in area industry that are partners in this project (GE Aviatiotor, &vates
Corporation, American Emergency Vehicles, United Cli&n and Ashe County Hospital). Students
will be exposed to careers through industry visits and classroom projects associated with industry
volunteers.

Project RESTE: Relevant Engineering,Science, and Technology Education (Johnston County
Schools) The purpose of this Golden LEAF grant is to assist Johnston County Schools with a STE
education framework that combines curriculum/instruction, professional development, policy, stud
supportand community cédboration. The target schodiave high numbers of minority students and
students living in poverty with overall student achievement below the coumtstgeer The district will
partner with Duke University and NC State to develop integrated lessons in engineering concepts
core subject areas and work with Johnston CC to align the project to technical programs offered b
college (machining, biotghnology, welding and others).

Project STEM Stars (Asheboro City School) This Golden LEAF grant will be used by Asheboro Cit
School System to transform teaching and learning in gra@esci#ence classes through 3 goals: (1)

provide intensive professnal development to science teachers; (2) focus on rising 9th graders thro
targeted preparation for success in STEM courses; and, (3) support cohorts of middle schootstud
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participate in summer and aftschool enrichment activities in partnership with Randolph CC. Stude
experiences will include biotechnology, industrial technology, machining and green energy.

Rockingham STEM (Rockingham County Schools)The purpose of this Golden LEAF grant is to
establish a partnership between Rockingham Schools (RCS), NCA&T University, National Teachi
Network (NTN) and Rockingham County Business & Technical Center with a goal of enhancing th
ability of RCS teachers to effectively educate students in scieatedlogy, engineering and math.

STEM Connect(Edenton-Chowan Schools, Perquimans County Schools)he purpose of this
Golden LEAF grant is to assist Perquimans County Schools, Ed€htmman Schools, and the College
of the Albemarle to implement a STHRitiative that integrates: 1) a regional career focus targeting ¢
industry; 2) professional development for math and science teachers in-bgséy learning, supportin
technologies, and STEM careers; 3) leadership development for administestdrigdchers and suppo
staff; 4) vertical collaboration across elementary, middle, high, anesposhdary schools and the
business community; 5) access to resources to improve content rigor and relevance to improve st
engagement; and 6) communéggagement and partnerships.

STEM Project for Surry (Surry County Schools) The purpose of this Golden LEAF grant is to assi
Surry County School's with taking the next step in framing a base foundation to accomplisteartong
vision of extending thdistrict's 1:1 technology initiative within the scope of a STEM content focus fi
all schools, PKL2 within the county. The primary focus of this proposal is to establish Projectieead
Way at the middle school leveProject leaders will work with SyriCC to vertically align secondary
course offerings to workforce training programs offered at the college and provide dual credit
opportunities.

WNC LASER (Asheville City Schools, Avery County Schools, Buncombe County Schools,
Cherokee County Schools, Clay County Schagl Graham County Schools, Haywood County
Schools, Henderson County Schools,Jackson County Schools, Macon County Schadig]ison
County Schods, McDowell County Schools, Mitchell County Schools, Polk County Schools,
Rutherford County Schools,Swain County Schools,Transylvania County School$: The purpose of
this Golden LEAF grant is to assist North CarolidVestern RegimEducation Service Alliance
(WRESA)with initiating a comprehensive Science Education initeafor the 18 school districis its
service area. The effort builds on previous work in the region to improve science instruction and ir
technology as a tool to enze teaching and learning.
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Appendix B. Elementary Teacher Confidence and Efficacy Survey

THE WILLIAM & 1DA

Fi FRIDAY INSTITUTE

FOR EDUCATIONAL INNOVATION

NC STATE UNIVERSITY SR fde @fEDUQ’ATiON.

Elementary Teacher

Confidence and Efficacy
Pilot Surveyi Dec. 2011

DIRECTIONS:

On the following pages is a series of statements. Please indicate thetdegned you agree or
disagree with each statement by filling in the appropriate circle. If you are not sure about a
guestion or you can't answer it, fill in the circle under 0.

Even though some statements are very similar, please answer each statérherd.are no

"right" or "wrong' answers. The only correct responses are those that afertgoel. Whenever
possible, let the things that have happened to you help you make a choice.

PLEASE FILL IN ONLY ONE ANSWER PER QUESTION

The development of this
-~ survey wagartially supported Golden LEAF
M I SO » by the National Science FOUNDATION

‘ g ¢ Foundation under Grant No.
1038154.

This project received support from The Golden LEAF Foundation.
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Strongly
Disagree
1

Somewhat
Disagree
2

Neither
Agree nor
Disagree

Somewhat
Agree
4

Strongly
Agree
5

know

When a student does better than ususa
in science, it is often because the
teacher exerted a little extra effort.

| am continually finding better ways to
teach science.

When the science grades of students
improve, it is most often due to their

teacher having found a more effective
teaching approach.

| know the steps necessary to teach
science conceptdfectively.

| am not confident that | can monitor
science experiments well.

If students are underachieving in
science, it is most likely due to
ineffective science teaching.

| am not confident that | can teach
scienceeffectively.

The inadequacy of
background can be overcome by goo
teaching.

The low science achievement of
students cannot generally be blamed
their teachers.

10.

When a low achieving child progress
in science, it is usually due to extra
attention given by the teacher.

11.

| understand science concepts well
enough to be effective in teaching
science.

12.

Increased effort in science teaching
produces |little ¢
science achievement.

13.

The teacher is generally responsible f
the achievement of students in scienc

14.

Studentsd achieve
directly related
effectiveness in science teaching.

15.

If parentscomment that their child is
showing more interest in science at
school, it is probably due to the
performance of th

16.

| am not confident that | can explain tg

students why science experiments wg
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Strongly
Disagree
1

Somewhat
Disagree
2

Neither
Agree nor
Disagree
3

Somewhat
Agree
4

Strongly
Agree
5

know

17.

| am confidenthat | can answer
studentsbé science

18.

| wonder if | have the necessary skills
teach science.

19.

Effective science teaching has little
influence on the achievement of
students with low motivation.

20.

Given a choie, | would not invite the
principal to evaluate my science
teaching.

21.

When a student has difficulty
understanding a science concept, | ar
not confident that | know to how to he
the student understand it better.

22.

When teaching sciee, | am confident
enough to welcome student questions

23.

[ donot know what
on to science.

24.

Even teachers with good science
teaching abilities cannot help students
learn science.

25.

When a student @s better than usual
in mathematics, it is often because th¢
teacher exerted a little extra effort.

26.

| am continually finding better ways tg
teach mathematics.

27.

When the mathematics grades of
students improve, it is most often doe
their teacher having found a more
effective teaching approach.

28.

| know the steps necessary to teach
mathematics concepts effectively.

29.

| am not confident that | can monitor
mathematics activities well.

30.

If students ar@inderachieving in
mathematics, it is most likely due to
ineffective mathematics teaching.

31.

| am not confident that | can teach
mathematics effectively.

32.

The inadequacy of a student's
mathematics background can be
overcome by goodetiching.

33.

The low mathematics achievement of
students cannot generally be blamed

their teachers.
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Strongly
Disagree
1

Somewhat
Disagree
2

Neither
Agree nor
Disagree
3

Somewhat
Agree
4

Strongly
Agree
5

know

34.

When a low achieving child progresseg
in mathematics, it is usually due to ex
attention given by the teacher.

35.

| understand mathematics concepts w
enough to be effective in teaching
mathematics.

36.

Increased effort in mathematics
teaching produces little change in
students' mathematics achievement.

37.

The teacher is generally responsible f
the a&hievement of students in
mathematics.

38.

Students' achievement in mathematic
directly related to their teacher's
effectiveness in mathematics teaching

39.

If parents comment that their child is
showing more interest in mathematics
at school, it is probably due to the
performance of the child's teacher.

40.

| am confident that | can explain to
students why mathematics works.

41.

| am confident that | can answer
students' mathematics questions.

42.

| wonderif | have the necessary skills
teach mathematics.

43.

Effective mathematics teaching has
little influence on the achievement of
students with low motivation.

44.

Given a choice, | would not invite the
principal to evaluate my mathenci
teaching.

45

. When a student has difficulty

understanding a mathematics concep
am not confident that | know how to
help the student understand it better.

46.

When teaching mathematics, | am
confident enough to welcome student
quesions.

47.

| don't know what to do to turn studen
on to mathematics.

48.

Even teachers with good mathematics
teaching abilities cannot help students
learn mathematics.
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Science Teacher Confidence Efficacy Survey

THE WILLIAM & 1DA

Fi FRIDAY INSTITUTE

FOR EDUCATIONAL INNOVATION

NC STATE UNIVERSITY SR fde @fEDUQ’ATiON.

Scierce Teacher

Confidence and Efficacy
Pilot Surveyi Dec. 2011

DIRECTIONS:

On the following pages is a series of statements. Please indicate the degree to which you agree or
disagree with each statement by filling in the appropriate circle. If you aseireoabout a
guestion or you can't answer it, fill in the circle under 0.

Even though some statements are very similar, please answer each statérherd.are no

"right" or "wrong"' answers. The only correct responses are those that afertgoel. Whenever
possible, let the things that have happened to you help you make a choice.

PLEASE FILL IN ONLY ONE ANSWER PER QUESTION.

P The development of this survey
' M ISO ) was partially supported by the Golden LEAF
_ _ _ FOUNDATION
NG T T g National Science Foundation und
@ v Gl’ant N 0. 103815 4 This project received support from The Golden LEAF Foundation.
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Strongly
Disagree
1

Somewhat]
Disagree
2

Neither
Agree nor
Disagree
3

Somewhat
Agree
4

Strongly
Agree
5

know

When a student does better than usua
science, it is often because the teache
exerted a little extra effort.

[

| am continually finding better ways to
teach science.

When the science grades of students
improve, it is most often due to their
teacher having found a more effective
teaching approach.

| know the steps necessarytéach
science concepts effectively.

| am not confident that | can monitor
science experiments well.

If students are underachieving in
science, it is most likely due to
ineffective science teaching.

| am not confidenthat | can teach
science effectively.

The inadequacy of a student's science
background can be overcome by gooc
teaching.

The low science achievement of
students cannot generally be blamed
their teachers.

10.

When a lowachieving child progresses
in science, it is usually due to extra
attention given by the teacher.

11.

| understand science concepts well
enough to be effective in teaching
science.

12.

Increased effort in science teaching
produces littlchange in students'
science achievement.

13.

The teacher is generally responsible fq
the achievement of students in scienct

14.

Students' achievement in science is
directly related to their teacher's
effectiveness in science teaching.

15.

If parents comment that their child is
showing more interest in science at
school, it is probably due to the
performance of the child's teacher.

16.

| am not confident that | can explain tg

students why science experiments wo
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Strongly | Somewhat Neither | Somewhat Strongly | | do
Disagree | Disagree | Agree nor| Agree Agree know
1 2 Disagree 4 5 0
3

17. | am confident that | can answer 0 0 O 0
students' science questions.

18. I wonder if | have the necessary skills
teach science.

19. Effective science teaching has little
. : O 0 O O
influence on the achievement of stude
with low motivation.

20. Given a choice, | would not invite the o o , _ , _
principal to evaluate my science . . . . . .
teaching.

21. When a student has difficulty
understanding a science concept, | an 0 0 0 0 0
not confident that | know to how to hel
the student understand it better.

22. When teaching science, | am confiden
enough to welcome student questions

23. | don't know what to do to turn student 0 0 0 0 0 [

on to science.

24.

Even teachers with good science
teaching abilities cannot help students

learn science.
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Technology Teacher Confidence and Efficacy Survey

THE WILLIAM & 1DA

Fi FRIDAY INSTITUTE

FOR EDUCATIONAL INNOVATION

NC STATE UNIVERSITY SR fde @fEDUQ’ATiON.

Technology Teacher

Confidence and Efficacy
Pilot Surveyi Dec. 2011

DIRECTIONS:

On the following pages is a series of statements. Please indicate the degree to which you agree or
disagreewith each statement by filling in the appropriate circle. If you are not sure about a
guestion or you can't answer it, fill in the circle under 0.

Even though some statements are very similar, please answer each statérherd.are no

"right" or "wrong' answers. The only correct responses are those that afertyael. Whenever
possible, let the things that have happened to you help you make a choice.

PLEASE FILL IN ONLY ONE ANSWER PER QUESTION.

P The development of this survey
o - Golden LEAF
| M ISO was partially supported bié NG BN
gt National Science Foundation und
@ v Gl’ant N 0. 103815 4 This project received support from The Golden LEAF Foundation.

Consortium for Educational Research and Evaluablamth Carolina 12
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Strongly
Disagree
1

Sorrewhat
Disagree
2

Neither
Agree nor
Disagree
3

Somewhat
Agree
4

Strongly
Agree
5

know

When a student does better than usua
technology, it is often because the
teacher exerted a little extra effort.

[

| am continually finding bettavays to
teach technology.

When the technology grades of studer
improve, it is most often due to their
teacher having found a more effective
teaching approach.

| know the steps necessary to teach
technology concepts effectively.

| am not confident that | can monitor
technology activities well.

If students are underachieving in
technology, it is most likely due to
ineffective technology teaching.

| am not confident that | can teach
technologyeffectively.

The inadequacy of a student's
technology background can be
overcome by good teaching.

The low technology achievement of
students cannot generally be blamed
their teachers.

10.

When a low achieving childrpgresses
in technology, it is usually due to extra
attention given by the teacher.

11.

| understand technology concepts well
enough to be effective in teaching
technology.

12.

Increased effort in technology teaching
produces little charegin students'
technology achievement.

13.

The teacher is generally responsible fq
the achievement of students in
technology.

14.

Students' achievement in technology i
directly related to their teacher's
effectiveness in technology téaog.

15.

If parents comment that their child is
showing more interest in technology a
school, it is probably due to the
performance of the child's teacher.

16.

| am not confident that | can explain tg

students why technology works.
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Strongly
Disagree

Sorrewhat
Disagree

Neither
Agree nor
Disagree
3

Somewhat
Agree

Strongly
Agree
5

know

17.

| am confident that | can answer
students' technology questions.

18.

| wonder if | have the necessary skills
teach technology.

19.

Effective technology teaching has little
influence on the achievement of stude|
with low motivation.

20.

Given a choice, | would not invite the
principal to evaluate my technology
teaching.

21.

When a student has difficulty
understanding a technology concept, |
am not confident that | know to how to
help the student understandbdtter.

22.

When teaching technology, | am
confident enough to welcome student
questions.

23.

| don't know what to do to turn student
on to technology.

24.

Even teachers with good technology
teaching abilities cannot help stunde

learn technology.
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Engineering Teacher Confidence and Efficacy Survey

THE WILLIAM & 1DA

Fi FRIDAY INSTITUTE

FOR EDUCATIONAL INNOVATION

NC STATE UNIVERSITY SR fde @fEDUQ’ATiON.

Engineering Teacher

Confidence and Efficacy
Pilot Surveyi Dec. 2011

DIRECTIONS:

On the following pages is a series of statements. Please indicate the degneshtyou agree or
disagree with each statement by filling in the appropriate circle. If you are not sure about a
guestion or you can't answer it, fill in the circle under 0.

Even though some statements are very similar, please answer each statérherd.are no

"right" or "wrong' answers. The only correct responses are those that afertgoel. Whenever
possible, let the things that have happened to you help you make a choice.

PLEASE FILL IN ONLY ONE ANSWER PER QUESTION.

PPN st v | The development of this survey Golden LEAF
/ 5 . olden
M ISO » was partlglly supported .by the | o UNBAT O
National Science Foundation und
@ 6‘?” Gl‘ant N 0. 103815 4 This project received support from The Golden LEAF Foundation.
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Strongly
Disagree
1

Somewhat]
Disagree
2

Neither
Agree nor
Disagree
3

Somewhat
Agree
4

Strongly
Agree
5

know

When a student does better than usua
engineering, it is often because the
teacher exerted a little extra effort.

[

| am continually finding better ways to
teach engineering.

When the engineering grades of stude
improve, it is most often due to their
teacher having found a more effective
teaching approach.

| know the steps necessary to teach
engineering concepts effectively.

| am not confident that | can monitor
engineering activities well.

If students are underachieving in
engineering, it is most likely due to
ineffective engineering teaching.

| am not onfident that | can teach
engineering effectively.

The inadequacy of a student's
engineering background can be
overcome by good teaching.

The low engineering achievement of
students cannot generally be blamed
their teachers.

10.

When a low achieving child progresse
in engineering, it is usually due to extr
attention given by the teacher.

11.

| understand engineering concepts we
enough to be effective in teaching
engineering.

12.

Increased effort iengineering teaching
produces little change in students'
engineering achievement.

13.

The teacher is generally responsible fq
the achievement of students in
engineering.

14.

Students' achievement in engineering
directly related to thir teacher's
effectiveness in engineering teaching.

15.

If parents comment that their child is
showing more interest in engineering &
school, it is probably due to the
performance of the child's teacher.

16.

| am not confident that | ceexplain to

students why engineering works.
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Strongly
Disagree

Somewhat]
Disagree

Neither
Agree nor
Disagree
3

Somewhat
Agree

Strongly
Agree
5

know

17.

| am confident that | can answer
students' engineering questions.

18.

| wonder if | have the necessary skills
teach engineering.

19.

Effective engineering teaching has littl
influence on the achievement of stude|
with low motivation.

20.

Given a choice, | would not invite the
principal to evaluate my engineering
teaching.

21.

When a student has difficulty
understanding an engineering concep
am not confidat that | know to how to
help the student understand it better.

22.

When teaching engineering, | am
confident enough to welcome student
questions.

23.

| don't know what to do to turn student
on to engineering.

24.

Even teacherwith good engineering
teaching abilities cannot help students

learn engineering.
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Math Teacher Confidence and Efficacy Survey

THE WILLIAM & 1DA

Fi FRIDAY INSTITUTE

FOR EDUCATIONAL INNOVATION

NC STATE UNIVERSITY SR fde @fEDUQ’ATiON.

Math Teacher

Confidence and Efficacy
Pilot Surveyi Dec. 2011

DIRECTIONS:

On the following pages is a sesief statements. Please indicate the degree to which you agree or
disagree with each statement by filling in the appropriate circle. If you are not sure about a
guestion or you can't answer it, fill in the circle under 0.

Even though some statements arery similar, please answer each statemerttere are no

"right" or "wrong' answers. The only correct responses are those that afertgoel. Whenever
possible, let the things that have happened to you help you make a choice.

PLEASE FILL IN ONLY ONE ANSWER PER QUESTION

P The development of this survey
: M | | SO was partially supported by the Golden LEAF
‘ FOUNDATION
N R e e National Science Fowation under
@ " Gl‘ant N 0. 1038 15 4 This project received support from The Golden LEAF Foundation.
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Strongly
Disagree
1

Somewhat]
Disagree
2

Neither
Agree nor
Disagree
3

Somewhat
Agree
4

Strongly
Agree
5

know

When a student does better than usua
mathematics, it is often because the
teacheexerted a little extra effort.

[

| am continually finding better ways to
teach mathematics.

When the mathematics grades of
students improve, it is most often due
their teacher having found a more
effective teaching approach.

| know the steps neceary to teach
mathematics concepts effectively.

| am not confident that | can monitor
mathematics activities well.

If students are underachieving in
mathematics, it is most likely due to
ineffective mathematics teaching.

| am not confident that | can teach
mathematics effectively.

The inadequacy of a student's
mathematics background can be
overcome by good teaching.

The low mathematics achievement of
students cannot generally be blamed
their teachers.

10.

When a low achieving child progresse
in mathematics, it is usually due to ext
attention given by the teacher.

11.

| understand mathematics concepts w|
enough to be effective in teaching
mathematics.

12.

Increased effort in mathematics teachil
produces little change in students'
mathematics achievement.

13.

The teacher is generally responsible fq
the achievement of students in
mathematics.

14.

Students' achievement in mathematics
directlyrelated to their teacher's
effectiveness in mathematics teaching

15.

If parents comment that their child is
showing more interest in mathematics
school, it is probably due to the
performance of the child's teacher.

16.

| am confidenthat | can explain to

students why mathematics works.
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Strongly
Disagree

Somewhat]
Disagree

Neither
Agree nor
Disagree
3

Somewhat
Agree

Strongly
Agree
5

know

17.

| am confident that | can answer
students' mathematics questions.

18.

| wonder if | have the necessary skills
teach mathematics.

19.

Effective mathematics teaching Hiatde
influence on the achievement of stude|
with low motivation.

20.

Given a choice, | would not invite the
principal to evaluate my mathematics
teaching.

21.

When a student has difficulty
understanding a mathematics concept
am na confident that | know how to
help the student understand it better.

22.

When teaching mathematics, | am
confident enough to welcome student
questions.

23.

| don't know what to do to turn student
on to mathematics.

24.

Even teahers with good mathematics
teaching abilities cannot help students

learn mathematics.
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Appendix C. Middle and High School Student Attitudes bwards STEM Survey

THE WILLIAM & IDA

Fi FRIDAY INSTITUTE

FOR EDUCATIONAL INNOVATION

IHE :iﬂ HE Eﬂ' ('OLLEUE@"EDU(.'ATIUN_

Middle and High School (6i 12")

Student Attitudes towards STEM
Pilot Surveyi Dec. 2011

DIRECTIONS:

There are lists of statements on the following pages. Please mark your answer sheets by marking
how you feel about each statement. For example:

Example 1: Strongly Disagree Neither Agree Strongly
Disagree 2 Agree nor 4 Agree
1 Disagree 5
3
| like engineering. 0 O

As you read the sentence, you will know whether you agree or disagree. Fill in the circle that
describes how much you agree or disagree.

Even though some statements are very similar, please answer each statement. This is
not timed; work fast but carefully.

There are noright” or "wrong" answers! The only correct responses are those that afetrue
you. Whenever possible, let the things that have happened to you help you make a choice.

P The development of this survey
' MISO ) was partially supported by the chtdfg /!-TElell':

National Science Foundation und
@ b Gl’ant N 0 1038 15 4 This project received support from The Golden LEAF Foundation.
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PLEASE FILL IN ONLY ONE ANSWER PER QUESTION.

1. Math
Strongly | Disagree | Neither Agree Strongly
Disagree 2 Agree nor 4 Agree
1 Disagree 5
3
1. Math is important for my life. O O 0
2. Math has been my worst subject. O O 0
3. lwould consider choosing a career 0 0 0
that uses math.
4. Math is hard for me. 0 0 [ 0 []
5. Iwill need a good understanding of . . . ,
a a (] O (]
math for my future work.
6. | am the type to do well in math. N O [ 0 [
7. | can handle most subjects well, bu 0 0 . 0 ,
cannot do a good job with math. B B B B
8. lam sure | could do advanced worl 0 0 .
in math.
9. I can get good grades in math O O [ 0 (]
10. | am good at math. O O 0
2. Science
Strongly | Disagee Neither Agree Strongly
Disagree 2 Agree nor 4 Agree
1 Disagree 5
3
1. 1 am sure of myself when | do 0 0 0
science.
2. | would consider a career in scienct d a 0
3. lexpect to use science when | get ¢ . . . .
a a (] a [
of school.
4. Knowing science will help me earn 0 0 0
living.
5. Iwill need science for my future . . . .
a a (] a [
work.
6. | know I can do well in science. N N (] 0 []
7. Science Wlll be |[nportant to me in 0 0 . 0 .
my | ifeds worKk.
8. | can handle most subjects well, bu
. . . a a O
cannot do a good job with science.
9. I am sure | could do advanced worl . . . . .
in science.
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3. Engineering and Technology

Please read this paragraph before you answer the questions.

Engineers use math, science, and creativity to research and solve problems that impro
ever yon e it sveht neiv erodaatsd There are many different types of engineering,
such as chemical, electrical, computer, mechanical, civil, environmental, and biomedical.
Engineers design and improve things like bridges, cars, fabrics, foods, and virtual reality

amusement parks. Technologists implement the designs that engineers develop; they Quild,
test, and maintain products and processes.

Strongly
Disagree
1

Disagree
2

Neither
Agree nor
Disagree
3

Agree

Strongly
Agree
5

| like to imagine creating new
products.

If I learn engineering, then | can
improve things that people use eve
day.

I am good at building and fixing
things.

Understanding engineering concep,
will help me earn a living.

| am interested in what makes
machines work.

Designing products or structures wi
be important for my future work.

| am curious about how electronics
work.

| would choose a career that involv
building things

| would like to use creativity and
innovation in my future work.

10.

Knowing how to use math and
science together will allow me to
invent useful things.

11.

| believe | can be successful in a

career in engineering.
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4. 27" Century Learning

Strongly | Disagree| Neither Agree | Strongly
Disagree 2 Agree 4 Agree
1 nor 5
Disagree
3
1. lam con_fldent | can lead others to B . . 0 0
accomplish a goal.
2. lam confldent | can encourage othe 0 0 0 0 0
to do their best.
3. | am (;onfldent | ca make moral B . . 0 0
decisions.
4. lam confident | can produce high E 0 0 0 0
quality work.
5. | am confident | can act responsibly 0 0 0 0 0
6. | am confident | can respect the 0 0 0 0 0
differences of my peers.
7. | am confident | can help my peers. 0 0 0 O O
8. | am.confld_entul 0 N N - 0
perspectives when making decision
9. | am confident | can make changes
. [ [ [ U U
when things do not go as planned.
10. 1 am _confldent | can set my own N N N - -
learning goals.
11. 1 am confident | can mage my time
. . J ] [ U U
wisely when working on my own.
12. When | have many assignments, | G
choose which ones need to be done 0 0 0 O O
first.
13. 1 am confident | can work well with B . . 0 0
students from different backgrounds
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5. Your Future

Here are descriptions of subject areas that involve math, science, engineering and/or technology,
and lists of jobs connected to each subject area. As you read the list below, you will know how
interested you are in the subject and the jobs. Fill iciticée that relates to how interested you

are.

Ther e
you

rggitee avrongdn answer s.

The

onl

y

c are true fort

Not at all
Interested
1

Not So
Interested
2

Interested
3

Very
Interested
4

Physics:is the study obasic laws governing the
motion, energy, structure, and interactions of
things and matter. This can include studying thé
nature of the universéaviation engineer,
alternative energy technician, lab technician,
physicist, astronomer)

Environmental Work: involves learning about
physical and biological processes that govern
nature and working to improve the environment
This includes finding and designing solutions to
problems like pollution, reusing waste and
recycling.(pollution control analyst
environmental engineer @cientist, erosion
control specialist, energy systems engineer
and maintenance technician)

Biology and Zoology:involve the study of living
organisms (such as plants and animals) and thg¢
processes of life. This includes working with fa
animals and in areas like nutrition and breeding
(biological technician, biological scientist, pia
breeder, crop lab techniciamnimal scientist,
geneticist, zoologist)

. Veterinary Work: involves the science of
preventing or treating disease in animals.
(veterinary assistant, veterinarian, animal
caretaker, livestock producer)

Mathematics:is the science of numbers and the
operations. It involves theory, computation, and
algorithms used to solve problems and summa
data.(accountant, applied mathematician,
economist, financial analyst, mathematician,
statistician, market reseaher, stock market

analyst)
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Medicine: involves maintaining health and
preventing and treating diseagep hy si c i
assistant, nurse, doctor, nutritionist, emergenc
medical technician, physical therapist, dentist

Earth Science:is the study of earth, includingegh
air, land, and oceangeologist, weather
forecaster, archaeologist, geoscientist)

Computer Science:consists of the development
and testing of computer systems, designing ne
programs and helping others to use computers
(computer support spedist, computer
programmer, computer and network technician
gaming designer, computer software engineer,
information technology specialist)

Medical Scienceinvolves researching human
disease and working to find new solutions to
human health ptdems.(clinical laboratory
technologist, medical scientist, biomedical
engineer, epidemiologist, pharmacologist)

10.

Chemistry: uses math and experiments to sear
for new chemicals, and to study the structure of
matter and how it behavgghemicaltechnician,
chemist, chemical engineer)

11.

Energy: involves the study and generation of
power, such as heat or electricifyelectrician,
electrical engineer, heating, ventilation, and air
conditioning (HVAC) technician, nuclear
engineer, systenengineer, alternative energy
systems installer or technician)

12.

Engineering: involves designing, testing, and
manufacturing new products (like machines,
bridges, buildings, and electronics) through the
use of math, science, and computéil,
industrial, agricultural, or mechanical engineers
welder, autemechanic, engineering technician,

construction manager)
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6. About Yourself

How well do you expect to do this year in your:

Not Very | OK/Pretty | Very Well
Well Well 3
1 2
English Class? [ 0 0
Math Class? 0
Science Class? 0
Yes No Not Sure
Do you plan to go to college? 0 0 0
If so, please list what college(s)
you are interested in attending.
Yes| No | Not Sure
Do you know any adults who work &
) (] (J J
enginers?
Do you know any adults who work &
S 0 0 tJ
scientists?
Do you know any adults who work &
. 0 0 tJ
mathematicians?

Thank you for taking this survey! This is the end!
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Appendix D. Uppe Elementary Student Attitudes towards STEM Survey

ME WILLIAM & IDA

Fi RIDAY INSTITUTE

OR EDUCATIONAL INNOVATION

I”E iziﬂmmﬁisﬁl COLLEGE &f EDUCATION)

Upper Elementary School (4 5™)

Student Attitudes towards STEM
Pilot Surveyi Dec. 2011

DIRECTIONS:

There are lists of statements on the following pages. Please mark your answer sheets by marking
how you feel about each statement. For examp

Example 1: Strongly Disagree Neither Agree Strongly
Disagree 2 Agree nor 4 Agree
1 Disagree 5
3
| like doing math. 0 O

First: As you read the statement, think about your life and how you feel. Do you agree or
disagree with the statement whgu think about yourself? How strongly do you agree or
disagree?

SecondFill in the circle that best describes how you feel. If you are not sure about a question,
fill in the circle under Al donét know. 0

There are noright" or "wrond' answers how you feel is the best answer!

- The development of this survey o
M Iso \ was partially supported by the 98!%33 ;!-TElelr.:

National Science Foundation und
@ b i Gl’ant N 0 1038 15 4 This project received support from The Golden LEAF Foundation.
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PLEASE FILL IN ONLY ONE ANSWER PER QUESTION .

1. Math
Strongly Disagree Neither Agree Strongly
Disagree Agree nor Agree
1 2 Disagree 4 5
3
1. Math has been my worst subject. d O
2. Math is an importantfie skill. 0 [ ] 0 []
3. When 1 6m ol der , 0 0
job that uses math.
4. Math is hard for me. O 0
5. When | am older, | will need to . 0
understand math for my job.
6. | am the type of student who doe . . ,
. [l [] [] | []
well in math.
7. | can unérstand most subjects . .
easily, but math is difficult for me,
8. In the future, | could do harder - _ -
[ [] [] | []
math problems.
9. | can get good grades in math. N [] [ 0 [
10. I am good at math. O [ [ 0 [
2. Science
Strongly Disagree Neither Agree Strongly
Disagree 2 Agree nor 4 Agree
1 Disagree 5
3
1. |feel good about myself when | 0 . . 0 .
do science. - - -
2. | might choose a career in scien O [] (] 0 (]
3. After I finish high school, | will 0 . _ 0 .
use science often. - - .
4. When | am older, knowing 0 0
science will help mearn money.
5. When | am older, | will need to _ . _ .
. . 0 [] [] [ [
understand science for my job.
6. | know I can do well in science. O 0
7. Science will be important to me i . 0
my future career.
8. | can understand most subjects
easily, but sciencis hard for me O 0
to understand.
9. In the future, | could do harder 0 _ -~ 0 .
science work. - - -
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3. Engineering and Technology

Please read this paragraph before you answer the questions.

Engineas use math and science to invent things and solve problems. Engineers design
improve things like bridges, cars, machines, foods, and computer gegchsaologistsbuild,

test, and maintain the designs that engineers create.

Strongly | Disagree Neither Agree | Strongly
Disagree 2 Agree nor 4 Agree
1 Disagree 5
3

1. Ilike to imagine making new 0 0 0 - 0
products.

2. If I learn engineering, then | can
improve things that people use O O O 0 0
every day.

3. | am good at building or fixing 0 C C 0 0
things.

4. Understanding engineering will 0 C C 0 0
help me earn oney.

5. lam |_nterested in what makes E 0 0 . 0
machines work.

6. Designing products or structure!
will be important in my future O 0 0 0 0
jobs.

7. lam curious about how N . . N N
electronics work.

8. I would cho_os_e aJo_b that N . . N N
involves building things

9. I want to be creative in my futur 0 0 0 - 0
jobs.

10.Knowing how to use math and
science together will help me to 0 0 0 0 0
invent useful things.

11.1 be!leve _I can be successful in B B B . 3
engineering.
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4. 21% Century Learning

Strongly | Disagree| Neither Agree noil Agree| Strongly
Disagree 2 Disagree 4 Agree
1 3 5
1. | can lead others to reach a goal. O O 0 0 O
2. llike to help others do their best. O O 0 0 O
3. lusually know how to do the right 0 0 0 0 0
thing.
4, \I/r\;es”chool and at home, | can ttongs 0 0 0 0 0
5. 1 can and usually do act responsibly. N N [ [ 0
6. | respect all children my age even if th 0 0 0 0 0
are different from me.
7. 1try to help other children my age. O O 0 0 O
8. When | make decisions, | think about
) a a 0 0 O
what is good for dter people.
9. When things do not go how | want, | ci . .
. 0 0 | | 0
change my actions for the better.
10. | can make my own goals for learning. 0 d 0 0 0
11. 1 can use time wisely when working or 0 0 0 0 0
my own.
12. When | have a lot of homework, | can 0 0 . . .
choose what needs to be done first.
13. | can work well with all students, even 0 0 0 0 0

they are different from me.

5. Your Future

Below is a list of types of work that you could do when you are ofdeyou read about each
type of work, yowwill know if you think that work is interesting. Fill in the circle under the
words that describe how interested you are in doing that when you are older.

Ther e
you

rggihtee avrongdi answer s.

The

onl

y C are true fort

Not at all

1

Interested

Not So
Interested
2

Interested
3

Very
Interested
4

Physics: Peoplestudy motion, gravity and what

things are made of. They also study energy, like ho
swinging bat can make a baseball switch directions. [
They study how diffenat liquids, solids and gas can b

turned into heat or electricity.

Environmental Work: People study how nature

works. They study how waste and pollution affe .

the environment. They also invent solutions to

these problems.
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Not at all
Interested
1

Not So
Interested
2

Interested
3

Very
Interested
4

Biology: Peoplework with animals and plants and
how they live. They also study farm animals and the
food that they make, like milk. They can use what th
know to invent products for people to use.

Veterinary Work: People who prevent disease
animals. They gie medicines to help animals geg
better and for animal and human safety.

Mathematics: Peopleuse math and computers to
solve problems. They use it to make decisions in
businesses and government. They use numbers to
understand why different thindmppen, like why somg
people are healthier than others.

Medicine: Peoplelearn how the human body works
They decide why someone is sick or hurt and give
medicines to help the person get better. They teach
people about health, and sometimes thexygom
surgery.

Earth Science:People work with the air, water, rocks
and soil. Some tell us if there is pollution and how tq
make the earth safer and cleaner. Other earth sciel
forecast the weather.

Computer Science:People wite instructions to run
a program that a computer can follow. They design
computer games and other programs. They also fix
improve computers for other people.

Medical Science:People study human diseases
and work to find answers to human hinal
problems.

10.

Chemistry: People work with chemicals. They inven
new chemicals and use them to make new products
like paints, medicine, and plastic.

11.

Energy/Electricity: People invent, improve and
maintain ways to make electricity or he@hey also
design the electrical and other power systems in
buildings and machines.

12.

Engineering: Peopleuse science, math and
computers to build different products (everything fro
airplanes to toothbrushes). Engineers make new

products and keegmem working.
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6. About Yourself

How well do you expect to do this year in your:

Not Very | OK/Pretty | Very Well
Well Well 3
1 2
English Class? 0
Math Class? [ 0 [
Science Class? [ [ 0
Yes| No | Not Sure
Do you know any adults who wioas
d [ U tJ
engineers?
Do you know any adults who work &
S 0 0 tJ
scientists?
Do you know any adults who work &
. 0 0 tJ
mathematicians?

Thank you for taking this survey! This is the end!
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Appendix E. STEM Implementation Rubric & Grantee Results

STEM Program Implementation Rubric
and
Golden LEAF STEM Initiative Results from Pilot Administration,
November 2011 January 2012

STEM Program Implementation Rubric
Pilot T November 2011

Page 2 contains 11 A ST EsMndstrategias bf effeative STEM progracadirameveodk created sy thé North Carolina Department of
Public Instruction. The remainder of the document is a pilot STEM program implementation rubric based on these 11 Hitilbubex was created byhé&
Friday Institute, with backing from The Golden LEAF Foundation, to support schools and districts to build their STEM programs

HOW TO USE THIS RUBRIC:

The rubric acts asadfrme wor k f or buil ding STEM programs and is based on {phgamNorth Car
attributes.

It outlines a fowrstage implementation continuum for key elements of each of the 11 attributes, with the&aigeftimplementation at the far right. With
your leadership team, discuss each page of the rubric and highlight the cdibsstiascribe your school or program.

Where you see space in the table, make notes about your school or program. Whatrdg&g Woschool or program look like? What is/ar8 action steps
that your school or program might take to advance in these areas? These notes can act as a reminder or future refarkrnosegaarining meetings.

= NC STEM Golden LEAF '

"1; " - FOUNDATION F THE WILLIAM & IDA

2 Public Schools of North Carolina . T =2 FRIDAY

L State Board of Education | Department of Public Instruction COLLABORATIVE This project received support from The Golden LEAF Foundation I FOR EDUCATIONAL INNOVATION
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North Carolina Department of Public Instruction STEM Education Schools and Programs
HIGH SCHOOL
STEM Attribute Implementation Rubric

STEM Attributes describe a quality STEM Education school or program. There are criteria for each Attribute to describe an Ea
Developing, Preparedy dargeted school or program. These criteria will assist schools in understanding the steps to become a prepared or
targeted quality program. STEM Attributes are based on local, state and national research and public feedback frontid@argracti
educdors, and business leaders.

STEM Attributes _ Early Developin | prepared | Target
Reference STEM Implementation Rubric g

Integrated Science, Technology, Engineering and Mathematics (STEM)
curriculum, aligned with state, national, international and industry
standards

Al) Projectbased learning with integrated content across STEM subject
A2) Connections to effective in and enftschool STEM programs

A3) Integration of technology and virtual learning

A4) Authentic assessment and exhditof STEM skills

A5) Professional development on integrated STEM curriculum,
community/industry partnerships and postsecondary education connecti
A6) Outreach, support and focus on underserved, especially females,
minorities, and economitig disadvantaged

On-going community and industry engagement

B1) A communicated STEM plan is adopted across education, commun
and businesses

B2) STEM workbased learning experiences, to increase interest and ab
in fields requimg STEM skills, for each student and teacher

B3) Business and community partnerships for mentorship, internship an
other STEM opportunities that extend the classroom walls

Connections with postsecondary education

Cl) Alignmentofstudedts car eer p séecondeayySTEMI t
program(s)

C2) Credit completion at community colleges, colleges and/or universiti

ﬂ; N C s T Ew GOIden LEAF » THE WILLIAM & IDA
istai Pypic Schools of North Carolina T — FOUHDIGITR F. FRIDAY
i

) State Board of Education | Department of Public Instruction COLLABORATIVE This project received supportfrom The Golden LEAF Foundation FOR EDUCATIONAL INNOVATION
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(A1) Curriculum : Project-based learning (PBL) with integrated content across subjects

Early (Starting)

Developing

Advanced (Prepared)

Target

TOTAL GLF
STEM Initiative
Grantee
Responses (N)

Frequency of PBL

Project-based learning is used rarely in
1-2 subject(s)/grade level(s), providing
few learning experiences that have
high potential for student engagement
(e.g. using technology tools,
participating in issues- or community-
based activities, and completing
capstone projects that address real-
world problems)

Project-based learning is used
occasionally in more than 2 STEM
subjects/grade levels, providing
some learning experiences have
high potential for student
engagement (e.g. using technology
tools, participating in issues- or
community-based activities, and
completing capstone projects that
address real-world problems)

Project-based learning is used
frequently in all STEM subjects at all
grade levels so that many learning
experiences have high potential for
student engagement (e.g. using
technology tools, participating in
issues- or community-based activities,
and completing capstone projects that
address real-world problems)

Project-based learning is used regularly across multiple
subjects at all grade levels, so that a majority of learning
experiences have high potential for student engagement
(e.g. using technology tools, participating in issues- or
community-based activities, and completing capstone
projects that address real-world problems)

n=3 n=9 n=1 n=1 14
L Annual common planning time . L
No common planning time focuses on . . ) Biannual common planning time L . .
. - . h focuses on integrating teaching and ; ; X Quarterly common planning time focuses on integrating
i ; integrating teaching and learning learning across grades/content focuses on integrating teaching and teaching and learning across grades/content areas
Multi-subject PLCS | 5cross grades/content areas areas 9 9 learning across grades/content areas 9 9 9
n=2 n=>5 n=3 n=4 14
. . . . In their professional learning
Teachers occasionally share lessons |In their professional learning " . . . .
- . " . communities teachers frequently share|In their professional learning communities teachers
and activities through infrequent, communities teachers occasionally ] - .
K . - and co-create new or improved regularly share and co-create new or improved activities
STEM PLCs common planning and professional share lessons and activities that L - " L
. g X X L activities that promote higher-level that promote higher-level thinking
learning community meetings promote higher-level thinking thinking
n=4 n=7 n=3 b 14
Up to 25% of teachers make explicit ~ [26-50% of teachers make explicit 51-75% of teachers make explicit
efforts to integrate STEM across core |efforts to integrate STEM across efforts to integrate STEM across core |Over 76% of teachers make explicit efforts to integrate
Frequency of subjects, requiring students to core subjects, requiring students to |subjects, requiring students to STEM across core subjects, requiring students to
STEM Integration synthesize knowledge across synthesize knowledge across synthesize knowledge across synthesize knowledge across disciplines
disciplines disciplines disciplines
n=9 n=4 n=1 b 14
Computer labs or classrooms are . . . Multiple facilities and spaces are available for face-to-
: . At least one space is available At least 2 facilities and spaces are : :
transformed into collaborative spaces o . : e face and virtual collaboration among students and
. . specifically for student collaboration |available specifically for student . ) : .
Physical Space |and project work areas when X X X teachers, including small group learning areas, project
and project work collaboration and project work oo . -
necessary rooms, inquiry studios, and exhibition spaces
n=5 n=4 n=3 n=2 14
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(A2) Curriculum: Connections to effective in- and out-of-school programs

Early (Starting)

Developing

Advanced (Prepared)

Target

TOTAL GLF
STEM Initiative
Grantee
Responses (N)

STEM Network

Program has limited engagement with
a STEM network, participating in
occasional cross-sector partnerships
and collaborations

Program has occasional
engagement with a STEM network
and is seeking to establish a few
partnerships with other schools,
communities, post-secondary
institutions, and business/industry

Program frequently engages in a
STEM network, maintaining several
partnerships with other schools,
communities, post-secondary
institutions and business/industry
experts and resources

The program continuously engages in a STEM network,
maintaining multiple partnerships and establishing new
ones that connect schools to communities, post-
secondary institutions and STEM business/industry
experts and resources

n=4 n =6 n=3 b 13
Program leaders and participants Program leaders and participants
Program leaders and participants do  |occasionally access and share 9 P p
not access and share research and research and best practices related frequently access and share research |Program faculty/staff regularly access and share
Research & best practices related to their program |to their proaram goals. and and best practices related to their research and best practices related to their program
Development goalsp prog occasio?]allgl use%his (iata for program goals, and use this data for |goals, and use this data for program improvement
) program improvement
program improvement
n=2 n==6 n=5 b 13
Direct experiences with STEM . . .
Leaders are creating plans to provide |professionals and STEM learning D:g?g;;é?;fgizssﬁg;; E'r\:l'nin
opportunities for students to meet environments both during and prot ] 9 . . . ;
STEM professionals and to particivate |outside school are available to environments both during and outside |Direct experiences with STEM professionals and STEM
in STEIF\)/I learnin environmepnts P students 1-2 times throughout the school are available to students learning environments both during and outside school
Students and outside school (g field trins. clubs car (e.g. field trips clubgs several times throughout the year are available to students continuously throughout the
STEM competitions stud%trips in’ie;nships’ Zompet.i?i.ons stu’c)iy'trips ’ (e.g. field trips, clubs, competitions, year (e.g. field trips, clubs, competitions, study trips,
Professi | ’ | T . ! ! study trips, internships, and internships, and summer/afterschool/weekend programs
roressionals  and summer/afterschool/weekend internships, and ) )
programs taught by STEM teachers summer/aft'erschoollweekend summer/afterschool/weekend taught by STEM teachers and/or industry professionals)
and/or industry professionals) programs taught by STEM teachers programs taught by ST.EM teachers
andlor industry professionals) and/or industry professionals)
n=7 n=4 n=1 n=1 13
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(A3) Curriculum: Integration of technology and virtual learning

Early (Starting)

Developing

Advanced (Prepared)

Target

TOTAL GLF
STEM Initiative
Grantee
Responses (N)

Common technology resources linked

Common technology resources
linked to standards and curriculum
are available for teachers and

Common technology resources linked
to standards and curriculum are being

Common technology resources linked to standards and
curriculum are being used by all teachers and students;

to standards and curriculum have sed by most teachers and students;
Common . urmeuium hav students; up to 50% of students o Y Y " |more than 86% of students have mastered common
Technolo been identified 51-85% of students have mastered .
gy have mastered common technology S technology applications
- common technology applications
applications
n=3 n=4 n=4 n=3 14
Virtual -| il ] .
irtual, computer-based, mobile, Virtual, computer-based, mobile, and . .
and other technology tools are Virtual, computer-based, mobile, and other technology
. . : other technology tools are used X K .
A few virtual, computer-based, mobile, |used occasionally to support . tools are integrated seamlessly into teaching and
X X frequently to support teaching and T :
and other technology tools are used teaching and learning through . A learning, including web-based lessons on standards-
Integrated ) . - learning through activities such as . o
infrequently to support teaching and activities such as web-based - - based content, projects requiring students to use
Technology h . P web-based lessons, projects requiring L ) -
learning lessons, projects requiring students o computer applications, online communication between
I students to use computer applications
to use computer applications and X X . and among teachers and students, etc.
. . - and other online learning activities
other online learning activities
n =4 n=4 n=4 n=1 13
Teachers have on-demand access to
. digital instructional resources for Teachers have on-demand access to digital
Teachers have occasional accessto | Teachers have frequent access to . . ; ; X ] .
I - I - STEM throughout the entire school, instructional resources for STEM in various instructional
Tech Resources |digital instructional resources for digital instructional resources for . . . -
STEM STEM and teachers receive occasional settings (e.g. school, home, community) and teachers
for Teachers STEM resource notifications and receive regular STEM resource notifications and updates
updates
n=>5 n==6 n=1 n=2 14
Teachers and administrators rarely Teachers and administrators Teachers, administrators and Teachers, administrators and students have on-demand
occasionally have access to tech students have frequent access to tech- .
have access to tech support for both X ) access to tech-support for both maintenance and
Tech Support ’ ’ support for both maintenance and  |support for both maintenance and }
maintenance and consulting . . consulting
consulting consulting
n=2 n=1 n==6 n=5 14
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(A4) Curriculum: Authentic assessments and exhibition of STEM skills

Early (Starting)

Developing

Advanced (Prepared)

Target

TOTAL GLF
STEM Initiative
Grantee
Responses (N)

Teachers are being encouraged and
supported to use multiple indicators of

As many as 50% of teachers use
multiple indicators of student

51-75% of teachers use multiple
indicators of student success,

All teachers and students are immersed in a student-
centered learning environment that supports the use of

Authentic stucfient success, lmclubdlngd d suclcessb, mcl(;:dmé:j perfforlmance, including performance, project-based |multiple indicators of success, such as performance,
Assessments  |Performance, project-based an project-based and portfolio and portfolio assessments project-based and portfolio assessments
portfolio assessments assessments
n=7 n=4 n=1 n=1 13
A couple times a vear teachers Teachers collaborate quarterly to
sharepassessmen)': strategies (e discuss strategies for analyzing Teachers collaborate at least monthly to discuss
Teach Teachers do not share assessment formative. benchmark an% 9. student performance and for using strategies for analyzing student performance and for
eac ers strategies (e.g. formative, benchmark summati\;e assessments or results to inform instruction, and to using results to inform instruction, and to develop
Collaboratively | ng symmative assessments or erformance-based assessments); develop multiple measures of student |multiple measures of student success (e.g. formative,
Develop performance-based assessments) tphe occasionally co-create ' |success (e.g. formative, benchmark, |benchmark, summative, and performance-based
Assessments ass);ssments Y summative, and performance-based |assessments)
assessments)
n=1 n=4 n=7 n=1 13
n hers an - - .
Students. teachers and administrators irtjl::iiisttsr;ti?g CZIzl?ra?e high-quality Students, teachers and administrators |Students, teachers and administrators celebrate high-
cult ¢ rarel cel;ebrate high-quality student student work in STEM withg a celebrate high-quality student work in |quality student work in STEM through on-going student
u ureA o y 9n-a R X . STEM with frequent on-site and online |exhibits on-site, online and/or in state and national
Innovation work in STEM occasional on-site and online exhibits forums
exhibits
n=7 n=4 n=1 n=1 13
Program leadership occasionally Program leadership frequently P;?gé?n;r:fsagzrsuhéat?ngoargrg;rg Program culture consistently honors, encourages and
Celebrate STEM |honors and encourages innovation honors and encourages innovation chou'r)a e inn:vationyamon both incentivizes innovation among faculty, students, parents,
Work among students among students faculty a?\d students 9 and others
n==6 n=4 n=3 b 13
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with post-secondary education

(A5) Curriculum: Professional development on integrated STEM curriculum, community/industry partnerships and connections

Early (Starting)

Developing

Advanced (Prepared)

Target

TOTAL GLF
STEM Initiative
Grantee
Responses (N)

Individualized PD

Teachers participate in large group
professional development sessions to
acquire basic STEM skills

Teachers participate in large group
professional development sessions
focusing on building capacity to
integrate STEM effectively into
content areas, with follow-up that
facilitates implementation

Individual teachers have unique
STEM professional development
goals and are able to tailor as much
as 50% of their professional
development activities to meet their
individual needs

Individual teachers have unique STEM professional
development goals and are able to tailor over 75% of
their professional development activities to meet their
individual needs

n=238 n=3 n=1 n=2 14

Job-em_bedded approach to ) Job-empedded approach to ) Job-empedded approach to _ Job embedded approach to professional development,

professional development, with professional development, with professional development, with X - . S

. - . . " . with opportunities for practice and reflection, is regularly
Job-embedded PD |opportunities for practice and opportunities for practice and opportunities for practice and used

reflection, is rarely used reflection, is occasionally used reflection, is frequently used
n=2 n=>5 n=1 n=>5 13

Professional development resources  |Professional development Professional development resources .

g . o Professional development resources regularly focus on
Specifi lack specificity and focus on resources occasionally focus on frequently focus on specific STEM specific STEM content for specific tvoes of student-
pecific to standardized, scripted teaching specific STEM content for specific  |content for specific types of student- Ieparners P P
Student-Learners | gy ategies types of student-learners learners

n=2 n=9 n=1 n=1 13

Teachers participate in less than 9 Teachers patrticipate in 9-18 hours | Teachers participate in 19-29 hours

hours per year of STEM professional |per year of STEM professional per year of STEM professional Teachers patrticipate in 30 or more hours per year of

development, which addresses development, which addresses development, which addresses STEM professional development, which addresses

Frequency of PD |content, community/industry content, community/industry content, community/industry content, community/industry partnerships and

partnerships and connections with partnerships and connections with  |partnerships and connections with connections with post-secondary education

post-secondary education post-secondary education post-secondary education
n=>5 n=7 b n=1 13
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disadvantaged students

(A6) Curriculum: Outreach, support and focus on underserved students, especially females, minorities and economically

Early (Starting)

Developing

Advanced (Prepared)

Target

TOTAL GLF
STEM Initiative
Grantee
Responses (N)

Culture of Trust

A few program leaders have
articulated what the culture of trust,
inquiry and creativity looks like,
emphasizing the inclusion of all
students and adults in this culture

A core group of program
participants maintain a culture of
trust, inquiry and creativity,
emphasizing the inclusion of all
students and adults in this culture

A culture of trust, inquiry and creativity
exists throughout a majority of
participants in the program,
emphasizing the inclusion of all
students and adults in this culture

A strong culture of trust, inquiry and creativity exists
between and among participating students, teachers
and administrators, emphasizing the inclusion of all

students and adults in this culture

n=4 n=>5 n=3 n=1 13
Policies and practices that support |Policies and practices that support
. No policies and practices that support equity and access for all students  |equity and access for all students Policies and practices that support equity and access
Recognize Under- e u[i)t and access for all studemspp identify under-represented or identify under-represented or for all students identify and engage over 75% of under-
Represented quity struggling students; they engage as |struggling students; they engage 51- |represented or struggling students
Students much as 50% of those students 75% of those students
n=1 n=>5 n=2 n=>5 13
2 or more in-school programs and 1-2
out-of-school programs inspire under-
. represented and struggling students | Multiple in-school and out-of-school programs inspire
. I 2 or more in-school programs ) - X :
1 in-school programs inspires under- |-~ . to be excited about STEM subjects under-represented and struggling students to be excited
X inspire under-represented and : . :
| ire Und represented and struggling students strugaling students to be excited and introduce the students to careers |about STEM subjects and introduce the students to
nspire Under- 4, he excited about STEM subjects 99'ng . : in STEM fields (e.g. direct careers in STEM fields (e.g. direct experiences with real
Represented . about STEM subjects and introduce - ] - .
and introduces the students to careers the students to careers in STEM experiences with real STEM STEM professionals through summer bridge programs
Students in STEM fields fields professionals through summer bridge |and field trips facilitated by community youth
programs and field trips facilitated by |development organizations)
community youth development
organizations)
n=1 n=_8 n=1 n=2 12
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student and teacher

(B1) Community : Work-based learning experiences to increase interest and abilities in fields requiring STEM skills for each

Early (Starting)

Developing

Advanced (Prepared)

Target

TOTAL GLF
STEM Initiative
Grantee
Responses (N)

Learning Directly
Connected to
Industries

Program leaders are researching and
planning in-school learning
opportunities that directly connect to
current work in STEM industries and
careers

1-2 in-school learning opportunities
per year are directly connected to
current work in STEM industries
and careers

Several in-school learning
opportunities are directly connected to
current work in STEM industries and
careers

In-school learning opportunities are frequently directly
connected to current work in STEM industries and
careers

n=>5 n=>5 n=2 n=1 13
Students occasionally work and Students frequently work and learn in
Students rarely work and learn in learn in teams to frame problems q Y On a daily basis students work and learn in teams to
. X . teams to frame problems and test - i "
Students Work in [teams to frame problems and test and test solutions, with clearly - X ) frame problems and test solutions, with clearly defined
N X R solutions, with clearly defined - X
Teams solutions defined individual and team P : individual and team expectations
. individual and team expectations
expectations
n=1 n==6 n=4 n=2 13
As many as 25% of STEM teachers |As much as 50% of STEM teachers
Very few STEM teachers participate in partlplpate 'nAat least 1 custqmlzed, partlplpate |n.at least 1 custqmlzed, All STEM teachers participate in customized, applied
. - - applied learning experience in order |applied learning experience in order . S - X
customized, applied learning ! h ; h learning opportunities in order to increase their STEM
. - ) . |to increase their STEM content to increase their STEM content ;
Teachers Interact |experiences in order to increase their . ; content knowledge and develop their pedagogy of
R knowledge and develop their knowledge and develop their A R .
with STEM STEM content knowledge and - A inquiry and problem-solving (e.g. teacher fellowships,
N . S pedagogy of inquiry and problem-  |pedagogy of inquiry and problem- . . X X
Industries develop their pedagogy of inquiry and : ) X ] externships, team-teaching with STEM industry
roblem-solving solving (e.g. teacher fellowships, solving (e.g. teacher fellowships, partners, etc.)
p externships, team-teaching with externships, team-teaching with ’
STEM industry partners, etc.) STEM industry partners, etc.)
n=7 n=3 n=1 n=2 13
Teachers occasionally collaborate
. - with other STEM professionals in Teachers frequently collaborate with other STEM
. . Teachers occasionally have limited - : X . X . X -
Teachers rarely interact with other . . X business, industry and higher professionals in business, industry and higher
STEM 4 X X interactions with other STEM N : ! : b
STEM professionals in business, . . . R education, developing together new  |education, developing together new learning
Professionals & | ) ) professionals in business, industry ) ) A . -
. industry and higher education and higher education learning environments to empower environments to empower students to think critically and
Lesson Planning 9 students to think critically and address |address real-world problems
real-world problems
n=>5 n==6 n=2 b 13
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classroom walls

(B2) Community: Business and community partnerships for mentorships, internships and other opportunities extend the

Early (Starting)

Developing

Advanced (Prepared)

Target

TOTAL GLF
STEM Initiative
Grantee
Responses (N)

Trusted
Collaboration in
STEM Network

Program leadership maintains some
collaboration within a STEM network
through the occasional exchange of
resources

Program leadership maintains
collaboration within a STEM
network through the exchange of
resources and the sharing of best
practices and lessons learned

Unified program leadership maintains
reciprocal and trusted collaboration
within a STEM network through the
exchange of resources and the
sharing of best practices and lessons
learned

Unified leadership maintains reciprocal and trusted
collaboration within a STEM network through
transparent interactions and decisions, open
communication, exchange of resources, sharing of best
practices and lessons learned, and reinforcement of
shared visions and goals

n==6 n=3 n=2 n=2 13
A . Communication tools, such as - .
Communication tools, such as social . X Communication tools, such as social I . .
. social media platforms, newsletters, ) Communication tools, such as social media platforms,
media platforms, newsletters, . . media platforms, newsletters, R -
Communication ] . webinars, and meetings are used X : newsletters, webinars, and meetings are used regularly
webinars, and meetings are used X . webinars, and meetings are used X
Tools ) . occasionally to communicate . to communicate externally
infrequently to communicate externally externally frequently to communicate externally
n=5 n==6 n=1 n=1 13
A team of stakeholders assgmbles A team of stakeholders assembles
roughly every 2-3 years to discuss annually to continue building long-
A team of stakeholders rarely STEM education problems, > X 9 ong A team of stakeholders assembles semi-annually to
. . . . term funding streams; these S . e
Stakehold & assembles to discuss STEM including long-term funding; these individuals include the district maintain long-term funding streams; these individuals
akeho ) ers education problems or to create long- |individuals include the district X X include the district leadership team, local business
Funding . ; X leadership team, local business B )
term funding streams leadership team, local business ) partners, and other STEM industry professionals
) partners, and other STEM industry
partners, and other STEM industry -
X professionals
professionals
n=7 n=1 n=4 b 12
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communi

ty-based organizations

(B3) Community: "STEM Attributes"” are evident in leadership's, teachers' and counselors' plans of work and are communicated to

Early (Starting)

Developing

Advanced (Prepared)

Target

TOTAL GLF
STEM Initiative
Grantee
Responses (N)

STEM Program
Plan

The leadership team creates a basic
STEM program plan in which 1-3
STEM Attributes are evident

The leadership team creates a
detailed STEM program plan
grounded in research and in which
3-7 STEM Attributes are evident

The leadership team, which includes
at least one student, creates a
detailed STEM program plan
grounded in research, aligned with
district strategic plans focused on
student achievement in STEM and
demonstrates evidence of 7-10 STEM
Attributes

The leadership team, which includes multiple students,
leads stakeholders in a collaborative decision-making
process to create a STEM program plan grounded in
research, aligned with district strategic plans and
demonstrating evidence of 10 or more STEM Attributes

n=5 n=7 n=1 b 13
. The |l eadership tgThe | eadership teg
The | eadership tea o L . A
s communication of a STEM program |communication of the STEM program [The | eader ship teamds conf§g
. communication of a STEM program - . S ; o .
Communicate S X plan and other activities with plan and other activities with teachers |STEM program plan and other activities with teachers
plan and other activities with teachers ) -
STEM Program — teachers and key stakeholders and key stakeholders secures and key stakeholders secures maximum participation
and key stakeholders maintains S N A . ] A P
Plan L e X develops some participation and increased participation and buy-in and |and buy-in and bolsters sustainability of the initiative
limited participation and buy-in i A, A
buy-in bolsters sustainability of the initiative
n=2 n==6 n=>5 b 13
. |Student data on STEM _Stude_nt data on STEM perfqrmance
Student data on STEM performance is . . is available quarterly to administrators
: . performance is available annually . X On-demand, up-to-date student data on STEM
available annually to administrators L and teachers and is used to inform . - o
; to administrators and teachers and |, . . performance is available to administrators and teachers
and teachers and is rarely used to ) . instructional and programmatic - ; ; N X
Program Data . X X . |is used yearly to inform L X and is used to inform instructional and programmatic
inform instructional and programmatic |. . . decision-making and to support L -
L ; instructional and programmatic N ) decision-making
decision-making L . continuous improvement throughout
decision-making
the year
n=6 n=2 n=4 n=1 13
Discretionary funds and other . .
- . . Discretionary funds and other ) .
Limited discretionary funds are resources are allocated to advance Discretionary funds and other resources are allocated to
- ) . . resources are allocated to advance - . )
Resource allocated for implementation of STEM |implementation of some STEM ) ) advance implementation of all the STEM strategies
i strategies strategies outlined in the program implementation of most of the STEM outlined in the program plan
Allocation 9 plan 9 prog strategies outlined in the program plan program p
n=4 n=2 n=4 n=1 11
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(C1) Connections: Alignment with students' career pathways to post-secondary programs

Early (Starting)

Developing

Advanced (Prepared)

Target

TOTAL GLF
STEM Initiative
Grantee
Responses (N)

Vertical Planning

Teachers do not vertically plan within
and across (between elementary,
middle and high) schools

Teachers vertically plan within and
across (between elementary,
middle and high) schools every 2-3
years

Teachers vertically plan within and
across (between elementary, middle
and high) schools annually

Teachers vertically plan across grade levels and
between schools (elementary, middle, and high) schools
biannually

n=3 n=8 n=2 n=1 14
Career counselors and students have
) ; Career counselors and students have developed one-on-
Career counselors and students developed one-on-one relationships, N - -
. ) - one relationships and use both face-to-face and virtual
communicate virtually or face-to- meeting face-to-face at least quarterly e } "
Counselor & Career counselors and students have . communication frequently, including at least quarterly
. S . face at least quarterly about the to discuss, plan and track the - ]
Student brief and limited interactions ) : ) face-to-face meetings, to plan, discuss and track the
- . studentsd fut ur e |connectionsand alignment of connections and alignment
Relationships connect to their academic activities st udent sé pat hway s ' g
; careers and post-secondary education
post-secondary education
n=8 n=3 n=1 b 12
Career counselors and teachers
Career counselors and teachers do . Career counselors and teachers meet
. X meet annually to discuss the - . Career counselors and teachers meet quarterly to
Counselors & not meet to discuss the alignment of . semi-annually to discuss the . .
N alignment of stuc } di scuss the alignment of ¢
Teachers student so6 p a-isdrondayy s alignment of studge .
, ) post-secondary careers and .~ |secondary careers and education
Communicate |careers and education education post-secondary careers and education
n=2 n=9 b b 11
Information about post-secondar Information about post-secondar Information about post-secondary
p Y P Y STEM programs and STEM career Information about post-secondary STEM programs and
STEM programs and STEM career STEM programs and STEM career s S
Information o oo ) topics is frequently accessed and STEM career topics is regularly accessed and shared
topics is rarely accessed and shared |topics is occasionally accessed and ) .
Sharing h - shared with both teachers and with both teachers and counselors
with counselors shared with counselors
counselors
n=4 n=>5 n=2 b 11
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colleges and/or universities

(C2) Connections: Availability of credit completion with post-seondary institutions, including community colleges,

Early (Starting)

Developing

Advanced (Prepared)

Target

TOTAL GLF
STEM Initiative
Grantee
Responses (N)

Credit Completion

STEM program/school includes no
formal course offerings for which
credit completion would be available,
but occasionally supports students to

STEM program/school includes a

few course offerings for which
credit completion would be

available based upon a limited

STEM program/school includes
multiple course offerings for which
credit completion is available based
upon developing agreements and
relationships with 1-2 post-secondary
institutions; offerings were thoughtfully

STEM program/school includes a wide variety of course
offerings for which credit completion is available based
upon strong agreements and relationships with 2-3 post-
secondary institutions; offerings were thoughtfully

Availability enroll in courses offered by post- agreement and relationship with a | "7 1 > T T EE S RS bds e |l ected based upon the sg
n institution - n institution h n | i no n
secondary institutions post-secondary institutiol resource needs and the student the student popul ationos
popul ationds needs§g
b n=4 n=3 b 7
0, - 0, - 0,
Less than 10% of ta_rget studgnts are |10-50% Qf target stgdents are 51-75% qf targgt student; are Over 76% of target students are enrolled in credit
Student enrolled in any credit completion enrolled in any credit completion enrolled in credit completion . o
. . L completion opportunities
Enrollment opportunities opportunities opportunities
n=2 n=3 n=1 n=1 7
Some career counselors understand | Career counselors understand the |Both career counselors and STEM
" . . - f All career counselors and teachers thoroughly
the credit completion and post- credit completion and post- teachers understand the credit N :
. . understand the credit completion and post-secondary
Comprehensive [secondary enroliment process and secondary enrollment process and |completion and post-secondary .
o d ; N . b enroliment process and regularly advise students on
Advising rarely advise students on this occasionally advise students on enrollment process and occasionally . N
. : - X . . this opportunity
opportunity this opportunity advise students on this opportunity
n=1 n==6 n=2 n=1 10
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Appendix F. Project Coordinator Interview Protocol

GLF STEM
Project Coordinator Interview Protocol
October 2011

INTERVIEW QUESTIONS:

1. In your own words, briefly describe the project. What are the primary goals? What are
the primary strategies the project uses to try and reach those goals?
a. Which teaches and students are involved?
2. How is implementation going so far?
a. What has gone well? Why?
b. What hasn6t gone well ? Why?

3. Do teachers have the resources that they need?

4. Any unexpected outcomes, good or bad, since starting the project?

5. Are you thinking aboutgacher buyn? If so, how's that going?

6. Any youodod |Iike to mention at this point?
LOGISTICS:

Do you think we should do site visits in the fall or spring?
What about classroom observations?
Any events coming up that we could consider attending just to ¢g&ow your project

better?

1 Any questions or suggestions for the evaluation team about anything?
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Appendix G. Site Visit Focus Group Protocol
GLF STEM Teacher Focus Group Questions 20122012 School Year
Questions

1. To begin, | et 0 sPlegse telbus your naine anth the graderardIsubject
area that you teach.

2. There is a lot of talk here in NC and nationally about STEM education. What do you all
think of when you hear the term ASTEM educ

3. We 06 rbwousty here to learn about the Golden LEAF STEM Initiative, framch your
districthas a grant. What do you know of STEM efforts going oyour distric®

4. What curriculum are you using this year? Is this a change from previous years? What do
you like or not like about it?

5. Describe some of the professional development offered to you regarding STEM
education.

a. What has been the most valuable part of it?
b. How would you improve the training?

6. Have studentsd opportuni tngedsatalltoisyealrgage i n
a. During school? After school?
b. For which students?
c. What brought about the changes?

7. Have studentsd attitudes towards STEM subj
a. What influenced/s those attitudes?

8. Here we have a shorter questiolidaved by a broader, related question. Have you seen a
marked change in student learning in your STEM classes so far this year?

a. If yes, what do you think caused it?

i. If not any of th&sLF activities Why do youthink those activities havnot
impacted sident learning?
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b. If no: What in-school factor dyou thinkwould be most likely to increase their
st udleamingid STEN

9. What obstacles or challenges have you encountered gpigkione based on previous
answer)(a) have begun the Golden LEAF STHMtiative grant work?Or (b) have tried
to improve STEM teaching and learning in your school?

10.We want to help bubblap ways to improve STEM programs in schools like yours. Is

there anything we missed or is there anything else you would like to sfwareyaur
experiences with STEM teaching and learning this year?
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Appendix H. 2011 Summer STEM Evaluation Institute Agenda

Time
9:30
10:00
10:15
10:45
11:00
Noon
12:30
1:00
2:00
2:45

GLF STEM Initiative
Evaluation Summer Institute 2011
Workshop Agenda
July 14, 2011 & July 21, 2011
10:00ami 3:00pm

Activity

Registration Opens (Morning Snack)
Welcome and Introductions

GLF STEM Evaluation Overview
Activity Introduction

Team Activity

Lunch

Identify Project Strategies and Outcomes
Create Logic Mdel

Walkabout (Afternoon Snack)
Wrap-up and Next Steps

What to bring: laptop; copies of grant proposals, materials, SIP, etc.
We need: wiki with electronic logic model templates, PDQ, ppt, agenda
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Appendix |. Golden LEAF STEM Initiative Gr antee Logic Models

Figure 1L
MCS STEM

Program Mame and Information: Madison County Schools Golden Leal Project Lead The Way STEM Initiative
Program Description: The Madisan County School Project Lead The Way STEM program is divided imo three components: 1) Increass teacher

kmowledge znd pedagngical skills in the areas of STEM 2) Increase student knowledge and awareness of the STEM skalls of problem sohving and
eritical thinking and link smdent to career opporfunities in the STEM disciplines 3] Increase student and teacher knowledge of STEM by

mtegrating technology into the classroomsd) Identify community groups, social service agencies and other publi& support agencies

Inputs __ Activities Qutputs
Case Management Frogram
Drevelopment
PLTW Curniculum
Dievelopment

Outcomes
Identification of
career opportunilies in
STEM disciplines
Course grades
Improved weacher
competency m math
Schaols anendad by and acience

Project Lead The Way
Comprehensive Expanded Curmeuhm
Program Training Integranon
Integration of PLTW Planning

maodules with core Maonitoring Number of yauth
subject area reachers Reporting served

Eace to the Top Surveys, Focus
alignment, District Groups, teacher and PrOgmm participanis Improved pre
Strategic Plan, School student interviews to Time spent serving enjgineering
Improvement Plans gather data each studeni competencies and
Courze Grades Data analysis problem

End-af-Grade In Service Training
(EQGNEnd-of-Course

(EOC) Scores

Graduation Rates

solving/crinzal
thinking skilla
Reading EOG seores
Math/Science EOG

]

Planned Activities

Three full ime Madison Middle School teachers will attend
Project Lead The Way traitung; during the summer of 2011, 4=
and 5% grades will provide Engineering is Elementary
curriculum to supplement math,/ science standards. STEM
enrichment camps will be made available in the summer of
2012 for rising 9% grade students. Representatives from the
Science House will support the integration of PLTW modules
into the core curriculum, The project will align with RetT
prionties, and other district intiatives. Regular meetings of
the leadership team will ensure oversight of the project.

Effacts of Planned Activities
Science leachers in 4% and 5% grades will be trained on
implementing Engineering is Elementary cumiculum. 80-
100% of Madison Middle School students will participate in
PTW units through CTE courses and PLTW modules in the
math and science core, 100% of MMS students who
parficipale in PLTW modules will participate in pre and post
assessments in science and math and will increase math and
science test scores by 10%. 100% of paricipating studenis
will discuss career opportunities with area business and
industry leaders. 80 to 100% of MMS students will enroll in
Gatewav o Technoloav classes offered during the vear,
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Figurel2
Algebra | STEM Grant

Stategies

A, Increase the number of
g 2151 Conlury Interaciive
.---"'// STEM Classrooms by 30%

1. Purchase instal Interactive _— S
EL ‘%\ B. Implament district
b Benchemark assessmeants (o
AN be ghen svery & weaks in

Figh sehasts and 9 weeks in

C. Increase student
enrcliment in Bh Grade
Aigebra | from 42% lo 65%
over the 3 year granl petiod

D Intreass Algabra | Scores
from 90.3% Lo 4%

E. Imvodving 80% of the
students enrclled al Tyro
Migdie Schood in Praject
Lead the Way leading ta 40%
of these enrcling in PLTW in
the Sth Grade.

\_. F. Increase the number of

"~ STEM course collage credils 4
by 10%

Consortium for Educational Research and Evaluabmmth Carolina 53



GLF STEM Baseline Report
April 2012

Figure 13
ACCESS Catawba

INPUTS ACTIVITIES

In order to accomplish Accomplishing the
our goals will need the following activities will
following resources result in the following
SEPUP modules at measurable

each middle school.  deliverables

Training on modules  Establish grade level
for all science teacher science committees at
grades 6-8. each middle school
Advisory Committee  and the feeder

will be formed. elementary schools of
Training of PLTW 7th |6th grade science

and 9th grade teachers teachers.

for Engineer Sequence Develop a system to
and purchase of monitor use of
software and consumables at each
equipment. location.
Establishment of Develop class
CyberKids afterschool schedules for new
clubs at each middle  PLTW courses.
school. Establish a club
Purchase support advisor for each new
materials for Science  CyberKids afterschool
Olympiad teams/clubs. club and develop
Training for procedures for
science/math teachers membership and
using data collection  meeting schedules.
technology. Establish training days
Laboratory Equipment for teachers and
(computers, graphing administrators.
calculators, probeware, Laboratory equipment
etc.) provided by The distribution and
Science House/NCSU support.

and MSP grant for K-5
instruction.
Community partners
(School systems, local
museums, cooperative
extension services,
etc.)

Funding to support
project development
and implementation

community partners
and schedule
presentations.
Develop/Implement
Middle School STEM
job fairs for middle
school students.
Develop/Implement
Teacher field trip day
for Science and Math
teachers to visit STEM
businesses in our
region.

Create presentation for

SHORT TERM LONG TERM
OUTCOMES OUTCOMES
We expect the We expect the

following measurable
changes after the first
year of the grant
Implementation of
SEPUP materials by
75% of grade 6-8
Science Teachers as

following measurable
changes within the life
of the grant
Implementation of
SEPUP materials by
90% of grade 6-8
Science Teachers as

LONG TERM
GOALS

We expect the
following
impacts/trends within
the next three to seven
years or more
Increased enrollment in
more advanced math
and science high

indicated by Checkouts indicated by Checkouts school courses (AP,

using our Destiny
Media system, and
added documentation
in administrative
observations, walk-thru
observations, and
lesson plans.
Increase in student
achievement on 8th
grade EOG Science
test of 1% by the end
of the first year.

100% student
participation in PLTW
at Jacobs Fork Middle
Increase enrollment in
Algebra 1 in 8th grade
of 2.5% by the end of
2013.

using our Destiny
Media system, and
added documentation
in administrative

observations, and
lesson plans.
Increase in student
achievement on 8th
grade EOG Science
test of 5% total by the
end of the grant.
Decrease of office
referrals by science
teachers implementing
SEPUP for classroom
disruptions by 10%
over the course of the
grant as measured by
Increased participation NCWISE software.

in STEM related Increased interest in
afterschool activities by STEM careers of 10%

50% as documented
Increased integration  through student on-line
of technology/data interest surveys.

Increase enrollment in
Algebra 1 in 8th grade

collection devices in
grades 6-8 by 10% as
measured by The
Sci ence Ho ugrant.
program of NCSU. Increased integration
Increased STEM of technology/data
career/community collection devices in
volunteerism in the 6- grades 6-8 by 20% as
8th grade math/science measured by The
classrooms by 10% as Sci enc e
measured by program of NCSU.
math/science teacher Increased STEM
documentation. career/community
volunteerism in the 6-

observations, walk-thru

of 5% by the end of the

honors, college credit)
of 10% in 5 years.
Increased average
achievement in
advanced math and
science courses of
10% in 5 years as
documented on AP
(Advanced Placement)
score reports.
Increase number of
students going on to
higher education with
career paths in STEM
(2-yr technical or 4-yr
college/universities).
Decrease dropout
rates.

Decrease achievement
gap between
race/gender/ESL
populations.

Students will be
evaluated through
common assessments
created by teachers in
PLCs.

Cost savings to school
with the exclusion of
hard copy textbooks for
6th, 7th and 8th
grades. Cost of
SEPUP=$110,024 +
$16,000 for

H o urefurbishment each

year ($80,000 for 5
years)= $190,024;
Estimated Cost of
Textbooks: $308,180

8th grade math/science @$76.00 each

classrooms by 20% as
measured by
math/science teacher
documentation.

Consortium for Educational Research and Evaluabmmth Carolina
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Figure 14
STEM for &rry

STEM Integration PK-12, Surry County Schools

[Stiaiegies [Objectives  Goals

. Teachers will collaborate o
Order and equip PLTW A o .
interdisciplinary science an
classrooms :
math projects

Every middle school studer
will have 45 days of PLTW
instruction

Revise middle school masti Increased understanding ﬁ
schedules STEM initiative for Increase number of
/ administrators graduates prepared

for college and careel

STEM Training for Leadersl
Team

ADMINISTRATION

Increased non-traditional
Multi-media topics identifiec enroliment in higher level >
science and math course

Conversion of middle schot
CTE to STEM focus

Learning Management
Systems purchased
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Figure 15
Alleghany CREST

Inputs

Resources:

«  Funaing from GL. Dropout
Prevention, RTTT; At-Risk;
Afterschool programming, DSSF,
Local Technology Fund

+  Program staff at GLF, ACS; WCC

+  Fully operating Afterschoel
Program

| = Highly qualified leaching stall

place
= Appled Technology Lab is in plan
»  Fully accradited and effective
CTE program

|
Collaborations:

= District adménistration. School
Administration: Schoal
Improverment Teams

+  Alleghany County Commissioners

Blue Ridge Business

Development Board

+  District LEA™s

= Wikes Community College

*  Local businesses

.

0

LASER Institute Staff
1:1 Summer Instifute Staff
DPI Regional Supponts

+ Internal evaluation resources are
availabile (Ed.D students.)
Le Staff has expenence with data

| * Good technology infrastructura in

0

Activities

Outcomes

Short Term

Long Term

=

Community Involvement/Change
Process

-

Enlist support of all stakehalders in
schaol and community

Develop skills of lzadership team in
Change Process

Develap avanues for changs to ooour
(PLC's)

Creale capacity for full use of Appled
Technology Center and WCC
prograrmming

Lisa community resources for
mertanng of students wishing 1o stay
in Allaghany County for employment

Instructional Improvement

Develop distict plan for STEM
education within our county

Ensure initiafives within the county are
part af the bigger picture (overall
district plan)

Use formative and summative data to
assass progress of initiative

Use transition o Cemmaon Core as
starting point for improving STEM
education

Paricipate in LASER Institute 1o
develop Scienca plan

Implement PLTW at all four sites

Planning = |ncraase rigor in STEM areas
=  External evaluation team is +  |ncrease materials available for STEM
provided instruction

Prowvide high quality staff development
for teachers in STEM areas.

managarmant Tmnnod_ogy .
3 Sustainabl re al =  Participate in 1:1 Summer Institutes to
|* |nup|a::=a & programs are alresdy develop plan for 1°1 Initiative

Design and Implement 1:1 Laptop
Il tiaative

Extended Learning Opportunities

Cffer Extended Leaming Opporiunities
for students through aftarschoal,
sUmMImer and weekend programming

Provide high guality sustained impact

staff development

+«  Davelop capacity of staff (o be
instructional leaders within PLC
framework

= Teachers will be prowvided with high
quality staff development in use of
technology for instructional purposes

= Teacher will be involved in high quality
staff development in STEM education
techmiguas

Align STEM instruction across all

content areas

= District STEM plan will be daveloped

»  Implementabon Crasswalk of &l major
initiztives will be developed

Increase parent involvement

«  Parents of participants will participate in
a minimum of three parent nghts
throughout the schoal year

Build strong community and industry

collaborations

»  Stakebobders will roulinaly provide input
into activities

Utilize formative and summative

assessments to drive instruction

= Plan for instructional use of formative
and summative assessment data will be:
oullined

Design a sustainable model for
programming in ACS
= Sustainabdity plan will be daveloped

Technology will be used appropriately as

an instructional tool

= 11 Implementation plan will be
developed

= Siudents in designated grades will
utilize laptops for instructional
enhancement

Highly Qualified Staff

=  Teachers will repart higher
feelings of competency in
teaching science and math

+  After school staff will report

higher feelings of competency |

In providing science and math |

instruction

Increased rigor in STEM content

araas

= Employers will report a better
prapared workforce for
Alleghany County

Increase Algebra | pass rate

Increase performance on EQOG's

in math and science

s Performance composites on
EOG Science will increasa

+ Perdormance composites on
EQG Math will increase

Create a better prepared

workforce for Alleghany County

= Sludents will graduate from
AHS with skill set nesded fo
be successful in the Apgplied
Technology Center

+  Students will graduate from
nigh schoald WCC or IHE with
STEM specific skill sets

*  Siudents reparting irterasts in
STEM careers will increase

| = Job ready mentoring program

will be developed
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Figure 16

ProjectSTEM Connect

STEM Connect Logic Model

Strategies
A Regons Caceer
Workbased Experiences
SuppOrted by bisiness
community

-3 Pattrerships to provide
eneichments activities for

€ CQuerkulumaslignonent for
vertical aod cross
currialuem theough PLCS

D. - Increasingaccessto
Science and Math coetant

speciic tachneiogy

E.  Development of
Leadership for supporting
STEM inatruction

G.  PDininquiry Based
learning

H. Early dlagnosis and
intervention foe college
readicess sssessnent

{Short Term Goals ]

Intreaa enrobrant in
Ag 1and upperieve!
Mathand Scence

Increase percantage
preticiency in Math and
Science

Increase use of inquiry
Basad learning in lessors

Inzrease student amarest
teacher yaQrencss in

STEM carenrs
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Figure 17
NC BioMoto

Consortium for Educational Research and Evaluablamth Carolina

Logic Model

Leveraging North Carolina’s Biotechnology and Motorsports Assets to Maximize STEM Performance

Activities / Strategies

1. NCBC Select LEAs

2. LEAs select STEM
Coaches

3. NCBC select
Human Performance
Testers

4. NCBC select
curriculum
developers

5. NCBC arrange
Bootcamp logistics,

(DP, RCCC) lodging,
food, etc)

7. DesignToolkits

Objectives

Partners [ASU, RCCC,
LEAs, DP, Hendrick, Rock,
NCEC, etc) committed
and performwell

e.g. master teachers |—

Curriculum, including
toolkitisusedasa
tool/reference

and provide them to
teachers

8. Teach STEM

curriculum

9. AsU assess fitness

Coaches BioMoto  f——

STEM Coach comfort
levels improve as
does classroom
effectiveness

levels of STEM
coaches

10. STEM coaches
complete Bootcamp

11. NCMA select
motorsports team to
host Bootcamp
competition

12. Hendrick host
Bootcamp
competition

13. LEAs and STEM
Coaches select
students

14. STEM Coaches
teach BioMoto

AlISTEM Coaches’
human performance
is assessed

Immediate Goals

Improved student
attendance by end of
2011/2012 school
year

95% of participating
students on track
with graduation

Improved student
GPA inscienceand
math

Increased student
EOG growth (greater
than predicted
levels)

Engage teachers in
STEM professional
development

256 students
enrolled [yr 1)

curriculumand use
toolkits w/ kids

15. ASU perform pre

mastered by
students

Improved student

attitudes towards

STEM subjects and
activities

Improved student

innovation through

biomota challenge
and activities

human performance
(HP) assessment

16. Students
complete classroom

activities

17. Students

All students
understand baseline

innovateto build pit
challenge apparatus

18. Rockingham

metrics; cohort
performance improves

Improve human
performance skills

100% of students
complete Capstone

Dragway hosts STEM
competition

19. Students
compete in pit crew

challenge

competition

Ultimate Goals

High-payingjobsin
the STEM disciplines
for a better future

58



GLF STEM Baseline Report
April 2012

Figure 18
ACMSI Project Lead the Way

“ACMS/PLTW” Logic Model

Strategies Objectives Goals
A, Artend PLTW i
Su:l:'lerTraining ; E:;:,:f::d aof Implementa
Institute for . g successful PLTW
Instructor PLTW program
curriculum
B. Implement 2. Fr:dpEI:?: ar;dfﬂ? Connectto
PLTW gl e uden 'or . .
curricul more advanced Engineering
urriculum activity based Career
|earning Opportunities
C. Provide 3. Train
Professional Administration,
Counselor . Collaborate across
Development L )
Literacy the curriculum
Specialist, Lead through PLC's
™ m
7 and 8 Math
0. Purchase hands-
on materials 4. Engage sn.]d.e.nu n 4, Decrease retention
hands-on activities | )
at middle grade
level
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Figure 19
North Carolina Eastern Region STEM
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