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Appendix A. Golden LEAF STEM Initiative Grant Descriptions

TableALl. Size and Scope of Golden LEAF STEMative, June 2011 June 2014

Grade- | Participating | Participating Estimated | Estimated
levels elementary middle Participating | teachers | students
Grant | impacted schools* schools high schools| impacted | impacted
A 6-8 17 4 6 48 4,000
B 6-9 - 6 7 64 5,000
C 4-9 3 - 1 44 700
D 6-8 - 5 - 28 1,200
E 8 - 11 - 48 1,536
F 4-8 4 1 - 5 700
G 6-8 1 10 - 60 600
H 6-8 - 1 - 2 500
I 4-12 1 2 1 75 1,200
J 4-9 5 2 1 75 1,877
K 4-9 15 - 5 127 5,069
L 4-9 2 2 2 70 2,457
M 6-8 - 3 3 24 2,300
N 4-8 62 32 - 522 4,750
Total 110 79 26 1,192 31,889

* Includes K-6 schools.

ACCESS Accessing Core Content and Ensuring Success in STEM (Catawba County School&)is

Golden LEAF grant will be used by Catawba County Schools to implement a comprehensive STE
program. The Science Education for Public Understanding Project (SEPUP) will be used to transft
teaching and learning using an isfisesed science curriculuim life, earth and physical sciences. Proje
Lead the Way will be expanded from the 8th grade program Gateway to Technology to the 7th gre
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Design and Model course, and establish the Introduction to Engineering and Design at a feeder hi
school in yeatwo. The CyberKids program will be expanded to serve the other four middle schools
afterschool enrichment experience. Champions in Education and the NC Center for Engineering
Technology will partner with the district to connect the project with strguexperiences.

Algebra 1 STEM Grant (Davidson County Schools) The purpose of this Golden LEAF grant is to
support Davidson County Schools' STEM Initiative which is aimed at strengthening efforts to incre
graduation rates and improve student sssde Algebra 1 by implementing the new Future Ready Co
and Common Core Standards in mathematics. Through this initiative DCS plans to improve t@adh
learning by equippingth thru 9th grade math classrooms with SMART technology classrooms and
implementing a comprehensive professional development program for teachers. Funds will also b
to establish Project Lead the Way (PLTW) and add PLTW's Gateway to Technology program at ir
schools in west Davidson County. DCS will partner with DavidSonnty Community College to
establish career pathways in health sciences, global logistics, creative enterprises and advanced
manufacturing / prengineering. Students completing PLTW at the high sdewel will have an
opportunity to earn up to ten engering 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 LASERZXPIlanning Institute; support professibna
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 provide dual credit opportungtieith Wilkes Community College that are aligned with area
industry's workforce requirements.

North Carolina Eastern Region STEM (Craven County Schools, Jones County Schools, Lenoir
County Public Schools, Wayne County Public SchoolsThe purpose of teiGolden LEAF grant is to
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
needs in the region. The labdl allow teachers to use project and probibased 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 education and into the workfoby targeting area
industry employment needs.

Leveraging North Carolinads Biotechnology &
City Schools, Richmond County Schools)The purpose of this Golden LEAF grant is to assist the N
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 padrition
create relevant, fun and challenging educational activities to expose students in middle school gra
STEM skills and learning experiences that are closely connected to industry clusters in the region

MCS STEM Initiative (Madison County Schook): 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
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program in gades 4 & 5; establish a Project Lead the Way (PLTW) prograne amiddle school level
provide enrichment and summer experiences for 9th grade students; and support professional
development to strengthen teacher content knowledge at all levels. Madisoty Schools will connect
students with industry experiences through programs such as Educators in Industry, Economic St
Innovative Summit and others.

NC A&T University Regional Collaborative for Excellence in STEM (Bertie County Schools,
Edgecomle County Public Schools, Gates County Schools, Martin 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 theget
enhancement of STEM education and learning outcomes for middle school aged children in six cc
in eastern NC: Bertie, Edgecombe, Gates, Pitt, Wilson and Martin. NCA&T will partner with local <
districts to assess, design, and implementnarg focused on STEM education tailored to the needs
capabilities of these rural schools to improve STEM education. The project will use 3 major strate
its approach. 1) Pudhull Mentoring, 2) Professional Development Institute for Teachind-aaching,
3) Community Empowerment Network to build community engagement and capacity around the is
economics, education and health disparities.

PLTW/Ashe County Schools (Ashe County SchootsThe purpose of this grant is to assist Ashe
County Stiools with implementing Project Lead the Way for middle school students as part of a
comprehensive workforce strategy. The effort is part of the county's strategic plan to develop a pig
workers for employment in area industry that are partnergsiptoject (GE Aviation, Leviton, Gates
Corporation, American Emergency Vehicles, United Clé&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 dewetppolicy, student
support and community daboration. The target schodiave high numbers of minority students and
students living in poverty with overall student achievement below the county average. The district
partner with Duke University ahNC State to develop integrated lessons in engineering concepts w
core subject areas and work with Johnston CC to align the project to technical programs offered b
college (machining, biotechnology, 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@escience classes through 3 goals: (1)
provide intensive professional development to science teachers; (2) focus g@Bthsgnaders through
targeted preparation for success in STEM courses; and, (3) support cohorts of middle school stud
participate in summer and after school enrichment activities in partnership with Randolph CC. Stu
experiences will include biechnology, 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
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Network(NTN) and Rockingham County Business & Technical Center with a goal of enhancing th
ability of RCS teachers to effectively educate students in science, technology, engineering and m:

STEM Connect(Edenton-Chowan Schools, Perquimans County Schools)he purpose of this
Golden LEAF grant is to assist Perquimans County Schools, Ed€hmmnan Schools, and the College
of the Albemarle to implement a STEM initiative that integrates: 1) a regional career focus targetir
industry; 2) professional delepment for math and science teachers in ingbaged learning, supportin
technologies, and STEM careers; 3) leadership development for administrators, lead teachers anc
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) community engagement and partnerships.

STEM Project for Surry (Surry County Schools) The purpose of this Gaden LEAF grant is to assist
Surry County School's with taking the next step in framing a base foundation to accomplisteantong
vision of extending the district's 1:1 technology initiative within the scope of a STEM content focus
all schools, PKL2 within the county. The primary focus of this proposal is to establish Projecthead
Way at the middle school leveé®roject leaders will work with Surry CC to vertically align secondary
course offerings to workforce training programs offered at tHegmlnd provide dual credit
opportunities.

WNC LASER (Asheville City Schools, Avery County Schools, Buncombe County Schools,
Cherokee County Schools, Clay County Schools, Graham County Schools, Haywood County
Schools, Henderson County Schools,Jacks@ounty Schools, Macon County Schoolddadison
County Schods, McDowell County Schools, Mitchell County Schools, Polk County Schools,
Rutherford County Schools,Swain County Schools,Transylvania County School$: The purpose of
this Golcen LEAF grantista s si st Nort h Carolinadés Western
(WRESA)with initiating a comprehensive Science Education inu@tfor the 18 school districts its
service area. The effort builds on previous work in the region to improve scietraetiog and integrate
technology as a tool to enhance teaching and learning.
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Appendix B. Grant Coordinator Interview Protocol

GLF STEM Grant Coordinator Interview Protocol
201213 School Year

For ~ 30 minute phone interview

ORAL PRESENTATIONOF CONSENT:

First, thank youfor taking time out of your very busy schedules to be here today. We value your
effort and promise not to go over the allotted time.

As you know, ve have been asked by tBelden LEAF Bundation to conductneexternal

evaluaton acrosall the grantsThis is being done to help the Foundation and yotoall

understand better the process and impacts of this STEM education work. Our purpose today is to
find out more from you about how the implementation and impacts of yourlgraatoeen

going so far.

Webdd |Ili ke to record todayods conversation, whi
grants, so that we dondédt mischaracterize anyt
all 14 interviews. Is that okaywithhou ? [ Wait f or answer . | f yes,
read you a brief consent agreement, basically repeating what | just said, and if you are still okay

with proceeding, you can say fAyes.o | will no

extralayer of protection for your privacy.

HI' T RECORD. STATE THE F Ovouw NaMe,D&@e, Timdfdnthes i s |
Gol den LEAF STEM evalwuation. o

A Your participation today is voluntaryou have the right tehoose not to participate or to
stop participating at any time today.

A The session will be tape recorded in order to have a complete record of our discussion.
The discussion will be kept completely confidential. Neither your nacteol name,
district name, or name of the grant will @esociated with any of the results. Audiotapes
will be destroyed or erased at the completion of the study.

A You may ask clarifying questions any time.
A We expect our discussion to last approximag&yninutes.

Do you agree to participate?
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1. So last yeawe know that you all engaged in these activities: [VERY BRIEF
DESCRIPTION]. What activities are you all planning to do this year with your grant
fundsi more specificallywhathave you already gotten started, including over this past
summer if at allandwhat does the rest of the year look like?

2. Webve spoken with you intermittently, but
top 1 or 2 successes in your program last year?

3. What would you say were your top 1 or 2 challenges last year?
4. What, if any, banges in teacher instructional practice have you noticed?
PROBE:How is teacher buin going?
5. What, if any, changes in student attitudes toward STEM have you noticed?
6. What, if any, changes in student learning in STEM have you noticed?
7. Anythingelsey oudéd | i ke to mention at this point?

*** Finally, any questions or suggestions for the evaluation team about anything?
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Appendix C. Focus GroupProtocol

Golden LEAF STEM Initiative Evaluation
Participating Teacher Focus Group Protocol
201213

Oral Presentation of Consenfor Teacher Focus Group

Hello, my name i$XXX] , and | work for{the Friday Institute for Educational Innovation at
NCSU/SERVE Center at UNJGFirst, let me say thank you to all of you for taking time out of
your very busyschedules to be here today. We value your effort and promise not to go over the
allotted time.

Your school, along with over 200 across the state, have received some funding from the Golden
LEAF Foundation in support of a STEM education initiatik& havebeen askedy the

foundation to conduct a higlvel, external evaluation across all these schools. This is being

done to help the Foundation and you all, your grant coordinators and other school and district

staff understand better the processandingpaco f t hi s STEM education wo
help uncover whatos been working well for you
hasndét been working well, and what can be | ea

Our purpose today is to discussuyoverall experiences with the Golden LESFEM Initiative
grantat your schoolWe conducted a similar focus group last year; you can see the results from
our statewide conversations in our August 2012 evaluation report on our eBGsitenc.org.

| would like to begin by briefly discussing some basic features of the focus group, and some

groundrulesThe focus group will be recor deldtheand | 6n
interest of time |1 6m going t youtosignbayingyassi ng a
wish to participate while | am also telling vy

to stop participating you may.

Disclosures

A As | said, yur participation in this study is voluntary. You have the right to be apart
this study, to choose not to participate or to stop participating at any time.

A The session will be tape recorded in order to have a complete record of our discussion

and to minimize the chance that we could mischaracterize what yotilsagiscussion

will be kept completely confidentidlliether your nameyour school names, your district
name, or even the name of the grant idlassociated with arof theresults All names

of individuals, schools, districts, etc. are removed from transcripts. Weileowhat you

all say with what other teachers in initiative schools across the state say and look for
common theme®udiotapesand transcriptionwill be destroyed at the completion of the
study.
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A 1 will begin the discussion by asking the group a quast#myone may respond to the
guestion. We would like to hear from everyoieu may ask clarifying questions any
time.

A We expect our discussion to lagiproximately 60 minutes.

1. To begin with, | etbés go aroundyotrdele circl e
Please tell us your name, grade and the subject area youZzeaktutes

TURN ON THE RECORDER. STATE AT THE BEGINNING OF THE RECORDING:
A Thi ¥OUR SIAME ), conducting a Golden LEAF STEM Initiative teacherfocus group
on (DATE) . o

2. Yo ur gnaiastratggies incled[VERY BRIEF DESCRIPTION]. How or in what
ways if at all, have you all individually or collectively participated in any of these
activities?7-8 minutes

a. Are there other STEM education activiti
b. Do you knowif they are supported by the Golden LEAF STEM Initiative?

3. Have you noticed any changes in student engagement as a result of these act®ities?
minutes

a. Last year some teachers mentioned female students. Have you noticed any
changes in student engagemgmecifically among female students?

b. Last year some teachers also mentioned other general types of students. Have you
noticed any changes in student engagement specifically among other general
types of students?

4. Building off of student engagement, have ymiiced any changes in student learning as
a result of these activitie§2?8 minutes

a. Some teachers brougtp problemsolving skills last year. Have you noticed a
change i n stsod@skilsd probl em

5. Would you escribe some of the professional depehent offered to you regarding
STEM educatiod 7-8 minutes

a. Do you know if they are supported the Golden LEAF STEM Initiative?

b. What has been the most valuable part of the professional development?
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c. How would you improve the professional development?

6. Lastyear multiple teachers brought of the topic of content integration. How, if at all, have
these STEM education activities impacted content integraiéhfinutes

a. For teachers?
b. For students?

7. How, if at all, have you changed your instructional practicesasy esul t of your
participation in the Golden LEAF STEM Initiativeas a result of these activities3
minutes

8. Reflecting back over this discussion, what would you say has been the top 1 or 2 most
beneficial components of these STEM educattoatagies or activities at your schogh?
8 minutes

a. What would you improve?

9. Wewanttohelfi b u bubploe your refl ections on these ac
STEM educationls there anything we misseat is there anything else you would like to
share about your experiences with STEM teaching and learning this #8aritnutes

10
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Appendix D. Science, Technology, Engineering, Mathematics, and Elementary Teacher
Efficacy and Attitudes toward STEM (T-STEM) Surveys

Science TSTEM Survey

Teacher Efficacy and Attitudes
Toward STEM Survey (T-STEM)

Science Teacher

These evaluation instruments were identified, modified, or developed through support provided by the
National Science Foundation and the Golden LEAF Foundation. The Friday Institute grants you
permission to use these instruments for educational, non-commercial purposes only. You may use an
instrument as is, or modify it to suit your needs, but in either case you must credit its original source. By
using this instrument you agree to allow the Friday Institute to use the data collected for additional validity
and reliability analysis. The Friday Institute will take appropriate measures to maintain the confidentiality
of all data. For information about additional permissions, please contact Dr. Jeni Corn, Director of
Evaluation Programs at The Friday Institute, at jeni_corn@ncsu.edu.

INFORMED CONSENT FORM FOR RESEARCH

Title of Study: Golden LEAF STEM Initiative Evaluation

Principal Investigators: Jenifer O. @ofjocorn@ncsu.edu)

We are conducting a research study to evaluate the impact of the statewide Golden LEAF STEM
Initiative on attitudes towards STEM subjects and on STEM teaching and learning outcomes. The
Initiative consists of 14 singleand multidistrict grants across North Carolina, impacting over 35

districts and over 200 schools.

INFORMATION. In this study, you will be asked to complete online surveys. (Some school personnel
may also be asked to participate in focus groups, interviews, and&nodasobservations.)

The Teacher Efficacy and Attitudes toward STEM Survey is intended to help destetgrant
administrators and the Golden LEAF Foundation support STEM teaching and learning in your district
and across North Carolina. You will negpproximately 15 minutes to complete this online survey.

RISKS. No foreseeable risks or discomforts are expected from your participation in this study. All stud
data will be summarized, and no data will be individually identifiable or traceable byou.to

BENEFITS. Findings from this study will be used to identify what is working well and what is not
working well broadly, across all Golden LEAF STEM Initiative grantees. The best practices identified

11
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through this study may be used to develop fututteinies, tools and professional development
activities to further support STEM teaching and learning.

CONFIDENTIALITY. The information in the study records will be kept strictly confidential. Survey
and observation data will be stored securely in passyarigcted web forms. Interview and focus
group recordings will be destroyed after the data are transcribed, andavaldae stored on a
password secured server. No reference will be made in oral or written reports which could link you,
your school or your district to the study.

PARTICIPATION. Your participation in this study is voluntary; you may decline to ppatieiwithout
penalty.

CONTACT. If you have questions at any time about the study or the procedures, you may contact the
researcher, Jenifer O. Corn, at The Friday Institute 1890 Main Campus Drive, North Carolina State
University, Raleigh, NC 27606, (or 9B13-8527).

Consent to Partigpate

~

Al have read and unde rMydemision topdntieipaie ks asfalovis: n f or ma

¢ Yes, | agree to participate with the understanding that | may withdraw at any time.
¢, No, | decline to participate.

12
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Todayodés Dat e:

This survey is being administered to a variety of teachers involved in STEM. There are 5 versions of tt
survey listed below which ask about efficacy and attitudes toward teaching. Which survey are you beir
asked to complete f@olden LEAF STEM Initiative?

If you are unsure which survey you should be completing, please contact the person who coordinates
this project or has asked you to complete this survey.

¢, Elementary STEM
¢, Science

¢, Technology

¢, Engineering

¢, Mathematics

Please select the school district and name of your school:
District Name

School Name
Are you involved in STEMrelated classroom or instructional activities with students?
¢ Yes

¢, No

Grade(s) that you teach this year, the 2032chool yeafcheck all that apply):

Kindergarten 3 6 9 11
1 4 7 10 12
2 5 8

Please select all subjects that you teach during the 2ZB%2hool year:

None Chemistry AP Physics C: Elect/Magn.
Elementary Science Earth/Environmental Science AP Physics C: Mechanics
6th Grade Science Physical Science AP Chemistry

13
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7th Grade Science Physics
8th Grade Science AP Environmental Science
Biology AP Physics B

Please select all subjects that you teach during the PR$2hool year:

None

Computer Skills

AP Computer Science

Career & Technical Education
Other (Please List)

Please select all subjects that you teach during the PR$2hool year:

None Algebra 2

Elementary Math Technical Mathematics 1
6th Grade Math Technical Mabematics 2
7th Grade Math Geometry

8th Grade Math Integrated Mathematics 1
Introductory Mathematics Integrated Mathematics 2
PreAlgebra Integrated Mathematics 3
Algebra 1 Integrated Mathematics 4

This project received support from The Golden LEAF Foundation.

Other (Please List)

Adv. Functions & Model.
Discrete Mathematics
Trigonometry
PreCalculus

AP Statistics

AP Calculus AB

AP Calculus BC

Other (Please list)

Do you teach any engineeringlated classes during the 2012 school year?

¢ Yes
¢, No

If yes, please list the name(s) of the engineering @aks(

14



F THE WILLIAM & IDA
I=j FRIDAY INSTITUTE GOIden LEAF
FOR EDUCATIONAL INNOVATION A T | O N
M wimizing [Iplmpac( of STE nouma,; h :.‘ W

i This project received support from The Golden LEAF Foundation.

Are you National Board Certified?
¢ Yes

¢ No

Are you a licensed educator? If so, please list your area(s) of licensure:
¢ Yes

¢, No

Years of Experience:

Years

Gender:
¢ Male
¢ Female

| identify as
¢, American Indian/Alaska Native
Asian
Black/African American
Native Hawaiian/Other Pacific Islander
White/Caucasian
Hispanic/Latino
Multiracial
Other

[ T e N s T T T o
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DIRECTIONS:
For each of the following statements, please indicate the degree to which you agree or disagree.
Even thougtsome statements are very similar, please answer each statement. There are no

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

Persoral STEM Teaching Efficacy and Belief{PSTEBS) i Science

Directions: Please respond to these questions regarding your feelingsyainwut
ownteaching.

Neither
Sftrongly Disagree Agree Agree Strongly
Disagree nor Agree
Disagree

1. | am continuallyymproving my
science teaching practice.

]

2. | know the stepsetessary to teach
science effectiely.

3. I am confident that | can explain to
students why science experiments
work.

4. | am confident that | can teach scien
effectively.

5. I wonder if | have the necessary skill
to teach science.

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

7. Given a choice, | would invite a
colleague to evaluate my science
teaching.

8. | am confident that | can answer
student sd scienc

M W W W W W W W
M W W W W W W W
M W W W W W W

M W W W W W W W
M W W W W W W W

! This scale was developed from the STEBI (Science Teaching Efficacy Beliefs Instrument). EnochsRiggs,&
[. (1990). Further development of an elementary science teaching efficacy belief instrument: A preservice
elementary scalé&chool Science and Mathematics, 894706.

16
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9. When a student has difficulty
understanding a science concept, | ¢
confident that | know howo help the z z z é z
student understand it better.

10.When teaching science, | am

confident enough to welcome studet é é é é E
questions.
11.1 know what to do to increase studer 5 z z z é

interest in science.

STEM Teaching OutcomeExpectancy Beliefs (STOES)- Science

Directions: Please respond to these questions regarding your feelings about
teachingn general

Neither
SFroneg Disagree Agree Agree Strongly
Disagree nor Agree
Disagree

12.When a student does better than usi
in science, it is often because the é 5 é 5 é
teacher exerted a little extra effort.

13.The inadequacy o
background can be overcome by go 3, 2 2 2 é
teaching.

14When a student 6s
IS greater than expected, it is most

often due to their teacher having ._3, 2 2 2 ._3,
found a more effective teaching
approach.
15.The teacher is generally responsible
for studentso | e é é é é z
16,1 f studentsd | ea
thanexpected, it is most likely due tc é é 5 5 é
ineffective science teaching.
172Student sé | earni

directly realted é é 5 é 5

effectiveness in science teaching.

2 This scale was developed from the STEBI (Science Teaching Efficacy Bek#isnhent). Enochs, L.G. & Riggs,
[. (1990). Further development of an elementary science teaching efficacy belief instrument: A preservice
elementary scalé&chool Science and Mathematics, 894706.
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18.When a low aclaving child
progresses more thaxpected in
science, it is usually due to extra z é é é z
attention given by the teacher.

19.1f parents comment that their child is
showing more interest in science at
school, it is probably due to the é z z z é
performance of t

20.Minimal student learning in science
can generally be attributed their E é é é é
teachers.

Student Technology Use

Directions: Please answer the following questions about how often students use
technology in settings where you instruct students.

During science

instructional meetings (e.g Occasionall About Ever Not
class periods, after school Never half the Usually oY .

. y : time Applicable
activities, days of summer time
camp, etc.)

21. Students use a variety of
technologies, e.g.
productivity,data é 5 é 5 é 5
visualization, research, and
communication tools.
22.Students use technolotyy
communicate and
collaborate with others, é é é é é z
beyond the classroom.
23. Students use technology to
access online resources an
information as a part of z z é z é z
activities.
24. Students use the same kinc
of tools that professional
researchers use, e.g. é é é 5 é é
simulations, databases,
satellite imagery.

18
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25. Students work on
technologyenhanced
projects that approach real é é é 3 E 3
world applications of
technology.

26. Students use technology to
help solve problems. z z z z z é

27.Students use technology to
support higheorder
thinking, e.g. analysis, é é 5 é E 3
synthesis and evaluation of
ideas and information.
28. Students use technology to
create new ideaand
representations of z z é z é z
information.

STEM Instruction

Directions: Please answer the following questions about how often students
engage in the following tasks during your instructional time.

During science instructional meetings (e.c

: . About

classperiods, after school activities, days Never Occasionally half the Usually Every
summer camp, etc.), how often do your time time
students engage in the following tasks?
29.Develop problensolving skills through

investigations (e.g. scientifidesign or é é é é é

theoretical investigations)
30.Work in small groups é 5 5 é é
31.Make predictions that can be tested é é é é é
32.Make careful observations or measurements é é ..3, 5 5
33.Use tools to gather data (e.g. calculators,

computers, computer progranssales, rulers, 3, 2 é é é

compasses, etc.)
34.Recognize patterns in data 2’: é é é 5

19
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] ]

35. Create reasonable explanations of results of
experiment or investigation

36.Choose the most appropriate methods to exp
results (e.g.drawings, models, chagaphs,
technical language, etc.)

37.Complete activities with a realorld context

38.Engage in conterdriven dialogue

39.Reason abstractly

40.Reason quantitatively

41. Critique the reasoning of others

42.Learn about careers related to the instruction
content

M W W W W W W W
M W W W W W W W
M W W W W W W W
M W W W W W W
M W W W W W W

21% Century Learning Attitude s

Directions: Please respond to the followiagestios regarding your feelings
about learningn general

N _ _ _ _ Neither

Al thin k it i s i Stongly Disagree Agree Agree Strongly

havel ear ni ng o p p o r Disagree nor Agree
Disagree

43.Lead others to accomplish a goal. E é E E E

44.Encourage others to do their best. 5 é é 3, é

45. Produce high quality work. é é é é é

46.Respect thdlifferences of their peers é é é é 5

47.Help their peers. E 5 E é Z
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481 ncl ude othersodé p
making decisions.

49. Make changes when things do not go
planned.

50. Set their own learning goals.

51.Manage their time wiselywhen working
on their own.

52.Choose which assignment out of man
needs to be done first.

53. Work well with students from different
backgrounds.

N W W W W W
(N W (W W W W
(N W W W W W
(N W (W W W
N W W W W

Teacher Leadership Attitudes

Directions: Please respond to the followiagestios regarding your feelings
about teacher leadershipgeneral.

Neither
Al think it s 1 mpc¢c Sftrongly Disagree Agree Agree Strongly
Disagree nor Agree

Disagree

54Take responsibild]
learning.

]

55. Communicatevision to students.

56.Use a variety of assessment data
throughout the year to evaluate
progress.

57.Use a variety of data to organize, plan
and set goals.

58. Establish a safe and orderly
environment.

(W W W W W W
(W W W W W W
(W W W W W W
(W W W W W W

]
]
E]
]
]

59. Empower students.
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STEM Career Awareness

Directions: Please respond to the following questions based upon how much you
disagree or agree with the statements.

Neither
A knowé o Strongly . cogree A€ agree  Strongly
Disagree nor Agree

Disagree

]

60. About current STEMareers.
61.Where to go to learn more about STEI
careers.

62.Where to find resources for teaching
students about STEM careers.

W W W W
W W W W
(W (W W (W
W W W W

63.Where to direct students or parents to z
find information about STEM careers.
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Technology FTSTEM

Teacher Efficacy and Attitudes
Toward STEM Survey (T-STEM)
TechnologyTeacher
DIRECTIONS:
For each of the following statements, please indicate the degree to which you agree or disagree.
Even though some statements are very similar, please answer each statement. There are no

"right" or "wrong" answers. The only correct responses are those that are true for you. Whenever
possible, let the things that have happened to you help make yoce.choi

Personal STEM Teaching Efficacy and Beliefs (PSTEBS) Technology

Directions: Please respond to these questions regarding your feelingsyabiout
ownteaching.

Neither
Sfcrongly Disagree | Agree nor Agree Strongly
Disagree Disagree Agree

1. I amcontinually improving my
technology teaching practice. ..3, E E E ..3,

2. | know the steps necessary to teach
technology effectively.

3. |l am confident that | can explain to
students why technology experimen
work.

4. | am confident that | cateach
technology effectively.

5. | wonder if | have the necessary skil
to teach technology.

6. | understand technology concepts w
enough to be effective in teaching
technology.

7. Given a choice, | would invite a
colleague to evaluate my technology
teaching.

W | (W (W (W | (W (W
W | (W (W (W | (W (W
W | (W (W (W | (W (W
W | (W (W (W | (W (W
W | (W (W (W | (W W

% This scale was developed from the STEBI (Technolbegching Efficacy Beliefs Instrument). Enochs, L.G. &
Riggs, I. (1990). Further development of an elementary technology teaching efficacy belief instrument: A preservice
elementary scal&choolTechnologyand Mathematics, 9694-706.

23



IS B R o Golden LEAF
i

OR EDUCATIONAL INNOVATION F O U N D A T | O N
Maximizing the Impact of STEM Outreach  #Gu s m COLLEGE of EDUCATION
s " w

T Enginee " This project received support from The Golden LEAF Foundation.

8. | am confident that | can answer

studentsod techno 3 5 5 5 E

9. When a student has difficulty
understanding a technology concepit
am confident that know how to help 5 é é é E
the student understand it better.

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

11.1 know what to do to increase studer
interest in technology. 5 2 2 2 é

STEM Teaching OutcomeExpectancy Beliefs (STOES)- Technology

Directions: Please respond to these questions regarding your feelings about
teachingn general

Neither
Disagree | Agree nor | Agree
Disagree

Strongly
Disagree

Strongly
Agree

12.When a student does better than us
in technology, it is often because the
teacher exerted a little extra effort. "3’ z z z "3’

13.The inadequacy o

technology background can be 5 é é é é
overcome by good teaching.

14When a student s
technology is greater than expected
is most often due to their teacher z z z z é
having found a more effective
teaching approach.

15.The teacher is generally responsiblg

for studentsod6 | e 3, 5 5 5 3

16,1 f studentsdo | sa
less than expected, it is most likely
due to ineffective technology é 5 5 5 é
teaching.

172Student sdé | earni

directly realted z z z z z

effectiveness in technology teaching

18.When a low achieving child
progresses more than expected in é 3 3 3 é

* This scale was developed from the STEBI (Science Teaching Efficacy Beliefs Instrument). Enochs, L.G. & Riggs,
[. (1990). Further development of an elementary science teaching efficacy belief instrument: A preservice
elementary scalé&chool Science and Meematics, 90694 706.
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Neither
Strongly . Strongly
. Disagree | Agree nor Agree
Disagree : Agree
Disagree

technology, it is usually due to extra
attention given by the teacher.

19.1f parents comment that their child is
showing more interest in technology
at school, it is probably due to the
performance of t

20.Minimal student learning in
technology can generally be attribut
to their teachers.
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Student Technology Use

Directions: Please answer the following questions about how often students use
technology in settings where you instruct students.

During technology
instructional meetings (e.g About
class periods, after school Never | Occasionally | halfthe | Usually | Everytime
activities,days of summer time
camp, etc.)

Not
Applicable

21. Students use a variety of
technologies, e.g.
productivity, data
visualization, research, and "3’ "3’ z z z z
communication tools.

22. Students use technology to
communicate and

collaborate with others, 5 5 5 5 5 5

beyond the classroom.

23. Students use technology to
access online resources an

information as a part of ..3, ..3, 2 E E E

activities.

24.Students use the same king
of tools that professional
researchers use,g.
simulations, databases, 5 5 é é z z
satellite imagery.

25. Students work on
technologyenhanced
projects that approach real
world applications of "3’ "3’ z z z z
technology.

26. Students use technology to

help solve problems. 5 5 é 5 3 3

27.Students ustechnology to
support higheorder
thinking, e.g. analysis,
synthesis and evaluation of z z é z 5 5
ideas and information.

28. Students use technology to
create new ideas and

representations of é é é é é é

information.
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STEM Instruction

Directions: Pleaseanswer the following questions about how often students
engage in the following tasks during your instructional time.

During technology instructional meetings

: i About
(e.g. class periods, after school activities, Never | Occasionally| halfthe | Usually | EYETY
days of summer camp, etc.), how often dg time time

your stueknts engage in the following task

29.Develop problensolving skills through
investigations (e.g. scientific, design or
theoretical investigations)

30.Work in small groups

31. Makepredictions that can be tested

32.Make careful observations or measurements

33.Use tools to gather data (e.g. calculators,
computers, computer programs, scales, ruler:
compasses, etc.)

34.Recognize patterns in data

35. Create reasonable explanations of results of i
experiment or investigation

36.Choose the most appropriate methods to exp
results (e.g. drawings, models, charts, graphg
technical language, etc.)

37.Complete activities with a realorld context

38.Engage in conterdriven dialogue

39.Reason abstractly

40.Reason guantitatively

41.Critique the reasoning of others

42.Learn about careers related to the instruction
content

(W (W (W (W (W W | (W [N (W[ N (W W (W | (W
(W (W (W (W (W W | (W (W (W[ (N (W W (W | (W
(W (W (W (W (W W | (W [N (W[ N (W W (W | (W
(W (W (W (W (W W | (W (W (W [ N (W (W (W | (W
(W (W (W (W (W W | (W [N (W[ N (W W (W | (W

21% Century Learning Attitudes
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Directions: Please respond to the following questions regarding your feelings
about learningn general

= i i i i Neither
n | think ! t IS I Syrongly Disagree | Agree nor| Agree S;‘rongly
have | earning o p| Disagree Disagree gree

43.Lead others to accomplish a goal.

44.Encourage others to do their best.

45.Produce high quality work.

46.Respect the differences of their peers;|

47.Help their peers.

481 ncl ude othersodé p
making decisions.

49. Make changes when things do not go
planned.

50. Set their own learning goals.

51. Manage their time wisely when workin
on their own.

52.Choose which assignmeotit of many
needs to be done first.

53. Work well with students from different
backgrounds.

(W (W (W (W [OW (W (W (W (W (W (W
(W (W (W (W [OW (W (W (W (W (W (W
(W (W (W (W [OW (W (W (W (W (W (W
(W (W (W (W [OW (W (W (W (W (W (W
(W (W (W (W [OW (W (W (W (W (W (W

Teacher Leadership Attitudes

Directions: Please respond to the following questions regarding your feelings
about teacher leadershipgeneral.

Neither
Al think it 1 s 1 mp¢ S_trongly Disagree Agree Agree Strongly
Disagree nor Agree
Disagree
54Take responsibil.
learning. 3 E 5 é Z
55. Communicate vision to students. é é z z z
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56.Use a variety of assessment data
throughout the year to evaluate
progress.

57.Use a variety of data to organize, plan
and set goals.

58. Establish a safe and orderly
environment.

59. Empower students.

(W (W (W | (W
(W (W (W | (W
(W (W (W | (W
(W (W (W | (W
(W (W [(W | (W

STEM Career Awareness

Directions: Please respond tbe following questions based upon how much you
disagree or agree with the statements.

Neither
Al know €o SFroneg Disagree Agree Agree Strongly
Disagree nor Agree
Disagree
60. About current STEM careers. é z z z z
61.Where to go to learn more about STE
careers. 5 é 5 5 E
62.Where to find resources for teaching
students about STEM careers. E é 3 é é
63.Where to direct students or parents to
find information about STEM careers. 3, ..3, 5 5 3
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Engineering TISTEM

Teacher Efficacy and Attitudes
Toward STEM Survey (T-STEM)

Engineering Teacher

DIRECTIONS:
For each of the following statements, please indicate the degree to which you agree or disagree.
Even though some statements are very similar, please answer each statement. bere are

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

Personal STEM Teaching Efficacy and Beliefs (PSTEBS) Engineering

Directions: Please respond to these questions regarding your feelbaygyour
ownteaching.

Neither
SFroneg Disagree Agree Agree Strongly
Disagree nor Agree
Disagree

1. | am continually improving my
engineeringeaching practice.

]

2. | knowthe steps @cessary to teach
engineering effectiely.

3. |l am confident that | can explain to
students whyngineeringexperiments
work.

4. | am confident that | can teach
engineeringeffectively.

5. I wonder if | have the necessary skill
to teachengineering

M W W W W
M W W W W

E]
E]
]
]

M W W W W
M W W W W

® This scale was developed from the STEBI (Technology Teaching Efficacy Beliefs Instrument). Enochs, L.G. &
Riggs, I. (1990). Further development of an elementary technology teaching efficacy belief instrument: A preservice
elementay scale.SchoolTechnologyand Mathematics, 9%94-706.
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6. | understaneéngineeringoncepts
well enough to be effective in é é é é E
teachingengineering

7. Given a choice, | would invite a

colleague to evaluate ngngineering é 3 3 3 E
teaching.
8. | am confident that | can answer é z z z é

S t u d engirtesridgjuestions.
9. When a student has difficulty
understanding angineeringsoncept,
I am confident that | know how to z é é é z
help the student understand it better
10.When teachingngineeringl am

confident enough to welcome studet 5 5 5 5 é
questions.
11.1 knowwhat to do to increase studer z z z z z

interest inengineering

STEM Teaching Outcome Expectancy Beliefs (STOES) Engineering

Directions: Please respond to thegaestions regarding your feelings about
teachingn general

Neither
SFroneg Disagree Agree Agree Strongly
Disagree nor Agree
Disagree

12.When a student does better than usi
in engineeringit is often because the ] ] e e e
teacher exerted a little extra effort.

13.The inadequacy o

engineeringpackground can be 3, z z z z
overcome by good teaching.

® This scale was developed from the STEBI (Science Teaching Efficacy Beliefs Instrument). Enochs, L.G. & Riggs,
I. (1990). Further development of an elementary science teaching efficacy belighigstr A preservice
elementary scalé&chool Science and Mathematics, 894706.
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Neither
Strongl . Agree Strongl
. gy Disagree 9 Agree gly
Disagree nor Agree
Disagree

14When a studentds
engineerings greater than expected,
it is most often due to their teacher é é é é E
having found a more effective
teaching approach.

15.The teacher is generally responsible
f or st ude nengirteerihge z z z z z

16.1 f st ud e n tesgineelingsa
less than expected, it is most likely
due to ineffectiveengineering "3’ z z z "3’
teaching.

17.St ud e nt s éendineeangs i
directly realted E 2 2 2 5
effectiveness iengineeringeaching.

18.When a low aclaving child
progressemore tharexpected in
engineeringit is usually due to extra z z z z é
attention given by the teacher.

19.1f parents comment that their child is
showing more interest iangineering
at school, it is probably due to the 5 z z z é
performance of t

20. Minimal student learning in
engineeringan generally be é é é é é
attributedto their teachers.

Student TechnologyUse

Directions: Please answer the following questions about how often students use
technology in settings where ymstruct students.

During engineering

instructional meetings (e.g Occasionall About Ever Not
class periods, after school Never half the Usually oY .

L y . time Applicable
activities, days of summer time
camp, etc.)
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21.Students use a variety of
technologies, e.g.
productivity,data
visualization, research, and
communication tools.

22. Students ustechnologyto
communicate and
collaborate with others,
beyond the classroom.

23. Students ustechnologyto
access online resources an
information as a part of
activities.

24. Students use the same kinc
of tools that professional
researchers use, e.g.
simulations, databases,
satellite imagery.

25. Students work on
technologyenhanced
projects that approach real
world applications of
technology

26. Students ustechnologyto
help solve problems.

27.Students ustechnologyto
support higheorder
thinking, e.g. analysis,
synthesis and evaluation of
ideas and information.

28. Students ustechnologyto
create new ideas and
representations of
information.
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STEM Instruction

This project received support from The Golden LEAF Foundation.

Directions: Please answer thHellowing questions about how often students

engage in the following tasks during your instructional time.
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During engineering instructional meetings

i N About
(e.g. class periods, after school activities, Never Occasionally half the Usually Every
days of summer camp, etc.), how often dc fime time

.

your students enge in the following tasks

29.Develop problensolving skills through
investigations (e.g. scientific, design or
theoretical investigations)

30.Work in small groups
31.Makepredictions that can be tested

32.Make careful observations or measurements

33.Use tools to gather data (e.g. calculators,
computers, computer programs, scales, ruler:
compasses, etc.)

34.Recognize patterns in data

35. Create reasonable explanations of results of
experiment or investigation

36.Choose the most appropriate methods to exp
results (e.g. drawings, models, charts, graphs
technical language, etc.)

37.Complete activities with a reaforld context
38.Engage in conterdriven dialogue
39.Reason abstractly

40.Reason guantitatively

41. Critique the reasoning of others

42.Learn about careers related to the instruction
content

N W W W W W W W W W W W (W W
W W W W W W W W W W W W (W W
N W W W W W W W W W W W (W W
N W W W W W W W W (W W W (W W
(W W W W W W W W W W W W W W
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21% Century Learning Attitude s

Directions: Pleasaespond to the followinguestios regarding your feelings
about learningn general

B _ _ _ _ Neither
il thi nk i t | 's | Strongly Disagree Agree Agree Strongly
have | earni ng o p Disagree nor Agree
Disagree

43.Lead others to accomplish a goal. E é 5 é é
44.Encourage others to do théiest. E 2 5 E E
45. Produce high quality work. Z é 5 é 5
46.Respect the differences of their peers 5 é 5 3 é
47.Help their peers. Z é 5 é 5
481 ncl ude othersod p

making decisions. E é ..3, z z
49. Make changes when things do not go

planned. z "3’ z z ‘3’
50. Set their own learning goals. 3, 2 ..3, é é
51. Manage their time wisely when workin

on their own. é z é z é
52.Choose which assignment out of man

needs to be done first. é z é z é
53.Work well with students from different é z z z é

backgrounds.
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Teacher Leadership Attitudes

Directions: Please respond to the followiggestios regarding your feelings
about teacher leadershipgeneral.

Neither
Al thisnk mportant t | SFroneg Disagree Agree Agree Strongly
Disagree nor Agree
Disagree
54Take responsibild]i
learning. z é z z z
55. Communicate vision to students. E ._3, 2 E E
56.Use a variety of assessment data
throughout theear to evaluate é 3 é é E
progress.
57.Use a variety of data to organize, plan
and set goals. E 3’ z z z
58. Establish a safe and orderly
environment. é z ‘3’ z z
59. Empower students. E ._3, 2 E E

STEM Career Awareness

Directions: Please respond to the followiggestions based upon how much you
disagree or agree with the statements.

Neither
i knowé o Strongly Disagree Agree Agree Strongly
Disagree nor Agree
Disagree
60. About current STEM careers. 3 ._3, é é Z
61.Where to go to learn more about STEI
careers. z "3’ z é é
62.Where to find resources for teaching z z z é z

students about STEM careers.
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63.Where to direct students or parents to
find information about STEM careers. z z é 3 z
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Mathematics ISTEM

Teacher Efficacy and Attitudes
Toward STEM Survey (T-STEM)

Mathematics Teacher
DIRECTIONS:

For each of the following statements, please indicate the degree to which you agree or disagree.
Even though some statements are very similar, please answer each statement. fbere are

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

Personal STEM Teaching Efficacy and Beliefs (PSTEBS) Math

Directions: Pleaserespond to these questions regarding your feelings gbaut
ownteaching.

Neither
Sftrongly Disagree Agree Agree Strongly
Disagree nor Agree
Disagree

1. I am continually improving my
mathematicseaching practice.

]

2. | know the stepsetessary to teach
mathematics effeately.

3. |l am confident that | can explain to
students whynathematics
experiments work.

4. | am confident that | can teach
mathematiceffectively.

5. | wonder if | have the necessary skKill
to teachmathematics

6. | understandnathematicgoncepts
well enough to be effective in
teachingmathematics

M (W W (W W W
M (W W W W W
M (W W W W W
M (W W W W W

]
]
]
]
]

" This scale was developed from the STEBI (Technology Teaching Efficacy Beliefs Instrument). Enochs, L.G. &
Riggs, 1. (1990). Further development of an elementary techntdaghing efficacy belief instrument: A preservice
elementary scal&choolTechnologyand Mathematics, 9694-706.
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7. Given a choice, | would invite a

colleague to evaluate nmgathematics E z z z é
teaching.
8. | am confident that | can answer z z z z z

s t u d mathemsaficguestions.

9. When a student has difficulty
understanding emathematicgoncept,
| am confident that | know how to z z z z é
help the student understand it better

10.When teachingnathematicsl am

confident enough to welcome studet é é é 2 E
guestions.
11.1 know what to do to increase studer z z z 5 é

interest inmathematics

STEM Teaching Outcome Expectancy Beliefs (STOE$) Math

Directions: Please respond to these questimwarding your feelings about
teachingn general

Neither
Sftrongly Disagree Agree Agree Strongly
Disagree nor Agree
Disagree

12.When a student does better than usi
in mathematicsit is often because th ._3, z 2 2 ._3,
teacher exerted a little extra effort.

13.The inadequacy o
mathematic®ackground can be 5 é 5 é é
overcome by good teaching.

14When a student s
mathematicss greater than expected
it is most often due to their teacher 3, é é 5 é
having found a more effective
teaching approach.

15.The teacher is generally responsible
f or st ude nmahématice z z z z z

8 This scale was developed from the STEBI (Science Teaching Efficacy Beliefs Instrument). Enochs, L.G. & Riggs,
I. (1990). Further developemt of an elementary science teaching efficacy belief instrument: A preservice
elementary scalé&chool Science and Mathematics, 894706.
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16.1 f st ud e n tmatbeméatiess
less than expected, it is most likely
due to ineffectivenathematics z z z z z
teaching.

17.St ud e nt s dmatheamaticss i
directly realted 3 é 5 3 E
effectiveness imathematicseaching.

18.When a low aclaving child
progressemore tharexpected in
mathematicsit is usually due to extra z é é é z
attention given by the teacher.

19.1f parents comment that their child is
showing more interest imathematics
at school, it is probably due to the z z z z z
performance of t

20. Minimal student learning in
mathematicgan generally be é 5 5 5 é
attributedto their teachers.

Student TechnologyUse

Directions: Please answer the following questions about how often students use
technology in settings where ymstruct students.

During mathematics

instructional meetings (e.g Occasionall About Usuall Ever Not
class periods, after school Never half the Very .

L y : time Applicable
activities, days of summer time

camp, etc.)

21. Students use a variety of
technologies, e.g.
productivity,data é é ..3, 5 E E
visualization, research, and
communication tools.
22. Students ustechnologyto
communicate and
collaborate with others, é é "3’ "3’ é é
beyond the classroom.
23. Students ustechnologyto
access online resources an
information as a part of z z z z 5 5
activities.
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24. Students use the same kinc
of tools that professional
researchers use, e.g. 5 5 é é 3 3
simulations, databases,
satellite imagery.
25. Students work on
technologyenhanced
projects that approach real é é E E é é
world applications of
technology

26. Students ustechnologyto

help solve problems. é é z z 3 3
27.Students ustechnologyto

support higheorder

thinking, e.g. analysis, 2 é E 5 5 5

synthesis and evaluation of
ideas and information.
28. Students ustechnologyto

create new ideas and 3 E E E E] £

representations of
information.

STEM Instruction

Directions: Please answer thHellowing questions about how often students
engage in the following tasks during your instructional time.

During mathematics instructional meeting

X . .. About
(e.g. class periods, after school activities, Never Occasionally half the Usually Every
days of summer camp, etc.), how often dc time time
your students engagn the following tasks’
29.Develop problensolving skills through
investigations (e.g. scientific, design or é é E ._3, ._3,
theoretical investigations)
30.Work in small groups é 5 ..3, 3 3
31.Make predictions that can be tested é 5 E Z Z
32.Make careful observations or measurements é é é E E
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33.Use tools to gather data (e.g. calculators,
computers, computer programs, scales, ruler:
compasses, etc.)

(W
(W

34.Recognize patterns in data

35. Create reasonable explanations of results of
experiment or investigation

36.Choose the most appropriate methods to exp
results (e.g. drawings, models, charts, graphs
technical language, etc.)

37.Complete activities with a reaforld context

38.Engage in conterdriven dialogue

39.Reason abstractly

40.Reason quantitatively

41. Critique the reasoning of others

M W W W W W W W W W
M W W W W W W W W W
M W W W W W W W W W
M W W W W W W W W
M W W W W W W W W

42.Learn about careers related to the instruction
content

21% Century Learning Attitude s

Directions: Please respond to the followiggestios regarding your feelings
about learningn general

. _ _ _ _ Neither

Al think i t i s i Stongly Disagree Agree Agree Strongly

have | earni ng o p Disagree nor Agree
Disagree

43.Lead others to accomplish a goal. 3 5 E é Z

44.Encourage others to do their best. 3 é é é é
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(W
(W

45.Produce high quality work.

46.Respect the differences of their peers

47.Help their peers.

48.1 n c | u d eerspdctiveswised
making decisions.

49. Make changes when things do not go
planned.

50. Set their own learning goals.

51. Manage their time wisely when workin
on their own.

52.Choose which assignment out of man'
needs to beone first.

53.Work well with students from different
backgrounds.

M W W W W W W W W
M W W W W W W W W
M W W W W W W W W
N W (W W W W W W
M W W W W W W W

Teacher Leadership Attitudes

Directions: Please respond to the followiggestios regarding your feelings
about teacher leadershipgeneral

Neither
Al thimportansg t hat SFroneg Disagree Agree Agree Strongly
Disagree nor Agree
Disagree
54Take responsibild]i
learning. z z z z z
55. Communicate vision to students. 3 é z é z
56.Use a variety of assessment data
throughout the/ear to evaluate 3 ._3, é é E
progress.
57.Use a variety of data to organize, plan é é 5 z z

and set goals.
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58. Establish a safe and orderly
environment. z z é é z
59. Empower students. é é 3 3 é

STEM Career Awareness

Directions: Please respond to the followiggestions based upon how much you
disagree or agree with the statements.

Neither
~ PR Strongly . Agree Strongly
i knowé o Disagree Disagree nor Agree Agree
Disagree
60. About current STEM careers. é é 3 é é
61.Where to go to learn more about STEI
careers. 5 é z z é
62.Where to find resources for teaching
students about STEM careers. é z z z z
63.Where to direct students or parents to z z z z z

find information about STEM careers.
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Elementary TSTEM

Teacher Efficacy and Attitudes
Toward STEM Survey (T-STEM)

Elementary Teacher
DIRECTIONS:

For each of the following statements, please indicate the degree to which you agree or disagree.
Even though some statements are very similar, please answer each statement. fbere are

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

Personal SEM Teaching Efficacy and Belief{PSTEBSY - Math

Directions: Please respond to these questions regarding your feelingsyaiwut
ownteaching.

Neither
SFroneg Disagree Agree Agree Strongly
Disagree nor Agree
Disagree

1. | am continually improving my
mathematic$eaching practice.

]

2. | know the stepsetessary to teach
mathematics effeately.

3. |l am confident that | can explain to
students whynathematics
experiments work.

4. | am confident that | can teach
mathematiceffectively.

5. I wonder if | have the necessary skill
to teachmathematics

6. | understananathematicgoncepts
well enough to be effective in
teachingmathematics

M (W W W W (W
M W W W W W
M W W W W W
M W W W W W

E]
E]
E]
]
]

° This scale was developed from the STEBI (Technology Teaching Efficacy Beliefs Instrument). Enochs, L.G. &
Riggs,l. (1990). Further development of an elementary technology teaching efficacy belief instrument: A preservice
elementary scal&choolTechnologyand Mathematics, 9694-706.
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7. Given a choice, | would invite a

colleague to evaluate nmgathematics E z z z é
teaching.
8. | am confident that | can answer z z z z z

s t u d mathemsaficguestions.

9. When a student has difficulty
understanding emathematicgoncept,
| am confident that | know how to z z z z é
help the student understand it better

10.When teachingnathematicsl am

confident enough to welcome studet é é é 2 E
guestions.
11.1 know what to do to increase studer z z z 5 é

interest inmathematics

STEM Teaching Outcome Expectancy Beliefs (STOE$)i Math

Directions: Please respond to these questimtarding your feelings about
teachingn general

Neither
Sftrongly Disagree Agree Agree Strongly
Disagree nor Agree
Disagree

12.When a student does better than usi
in mathematicsit is often because th ._3, z 2 2 ._3,
teacher exerted a little extra effort.

13.The inadequacy o
mathematic®ackground can be 5 é 5 é é
overcome by good teaching.

14When a student s
mathematicss greater than expected
it is most often due to their teacher 3, é é 5 é
having found a more effective
teaching approach.

15.The teacher is generally responsible
f or st ude nmahématice z z z z z

9 This scale was developed from the STEBI (Science Teaching Efficacy Beligtsmest). Enochs, L.G. & Riggs,
[. (1990). Further development of an elementary science teaching efficacy belief instrument: A preservice
elementary scalé&chool Science and Mathematics, 894706.
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16.1 f st ud e n tmatbeméatiess
less than expected, it is most likely
due to ineffectivenathematics z z z z z
teaching.

17.St ud e nt s dmatheamaticss i
directly realted 3 é 5 3 E
effectiveness imathematicseaching.

18.When a low aclaving child
progressemore tharexpected in
mathematicsit is usually due to extra z é é é z
attention given by the teacher.

19.1f parents comment that their child is
showing more interest imathematics
at school, it is probably due to the z z z z z
performance of t

20. Minimal student learning in
mathematicgan generally be é 5 5 5 é
attributedto their teachers.

Personal SEM Teaching Efficacy and BeliefPSTEBS)i Science

Directions: Please respond to these questions regarding your feelingsyanwut
ownteaching.

Neither
SFroneg Disagree Agree Agree Strongly
Disagree nor Agree
Disagree

21.1 am continually improving my
science teaching practice.

]

22.1 know the stepsetessary to teach
science effectiely.

23.1 am confidenthat | can explain to
students why science experiments
work.

24.1 am confident that | can teach scien
effectively.

25.1 wonder if | have the necessary skill
to teach science.

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

M (W W W W W
M (W W W W W
M (W W W W W
M (W W W W W

E]
E]
]
]
]
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27.Given a choice, | would invite a

colleague to evaluate my science E é é é z
teaching.
28.1 am confident that | can answer z z z z z

studentsd scienc

29.Whena student has difficulty
understanding a science concept, |
confident that | know how to help the z é é é z
student understand it better.

30.When teaching science, | am

confident enough to welcome studet 5 é é é E
guestions.
31.1 knowwhat to do to increase studer z z z 5 é

interest in science.

STEM Teaching Outcome Expectancy Beliefs (STOES) Science

Directions: Please respond to these questions regarding your feelings about
teachingn general

Neither
SFroneg Disagree Agree Agree Strongly
Disagree nor Agree
Disagree

32.When a student does better than usi
in science, it is often because the ..3, 2 2 2 «.3,
teacher exerted a little extra effort.

33.The inadequacy o
background can be overcome by go 5 é é é é
teaching.

34When a student 6s
IS greater than expected, it is most
often due to their teacher having 3, 5 5 5 é
found a more effective teaching
approach.

35.The teacher is generally responsible
for studentsod | e é z z z z

36. f studentsd | ea
than expected, it is most likely due t é é é é é
ineffective science teaching.
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37.Student s6 | earni
directly realted é é é é E
effectiveness in science teaching.

38.When a low achieving child
progresses more thaxpected in
science, it is usually due to extra z z z z é
attention given by the teacher.

39.If parents comment that their child is
showing more interest in science at
school, it is probably due to the z z z z z
performance of t

40. Minimal student learning in science
can generally be attributed their é é é é E
teachers.

Student TechnologyUse

Directions: Please answer the following questions about how often students use
technology in settings where you instruct students.

During elementary STEM

instructional meetings (e.g . About

: Occasionall  half Every Not
cla_ss_ perlods, after school Never the Usually Applicable
activities, days osummer time

camp, etc.)

41. Students use a variety of
technologies, e.g.
productivity,data é é é 5 é é
visualization, research, and
communication tools.
42. Students ustechnologyto
communicate and
collaborate with others, é é é é z z
beyond the classroom.
43. Students ustechnologyto
access online resources an
information as a part of z z z z z z
activities.
44, Students use the same kinc
of tools that professional
researchers E)Jse,g. é é é é é é
simulations, databases,
satellite imagery.
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45. Students work on
technologyenhanced

projects that approach real é é 3 é 3 3

world applications of
technology

46. Students ustechnologyto

help solve problems. z z z z é é
47.Students ustechnologyto

support higheorder

thinking, e.g. analysis, é é 3 é 3 3

synthesis and evaluation of
ideas and information.
48. Students ustechnologyto

create new ideas and 3 K K E ] ]

representations of
information.

STEM Instruction

Directions: Pleaseanswer the following questions about how often students
engage in the following tasks during your instructional time.

During elementary STEM instructione

meetings (e.g. class periods, after About Ever
school activities, days of summer Never Occasionally half the Usually timey
camp, etc.), how often do yostudents time

engage in the following tasks?

49. Develop problensolving skills through
investigations (e.g. scientific, design or
theoretical investigations)

50.Work in small groups

51.Make predictions that can be tested

52.Make careful observations or
measurements

53.Use tools to gather data (e.g. calculators
computers, computer programs, scales,
rulers, compasses, etc.)

M W W W
(N W W W W
(N W W W W
(N W W W W
(N W W W W
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(W
(W

54.Recognize patterns in data

55. Create reasonable explanations of resul
of an experiment or investigation

56.Choose the most appropriate methods ti
express results (e.g. drawings, models,
charts, graphs, technical language, etc.)

57.Complete activities with a realorld
context

58.Engage in conterdriven dialogue

59. Reason abstractly

60. Reason quantitatively

61. Critique the reasoning of others

MM W W W W W W W W
M W W W W W W W W
M W W W W W W W W
M W W W W W W W
M W W W W W W W

62.Learn about careers related to the
instructional content

21% Century Learning Attitude s

Directions: Please respond to the followiagestios regarding your feelings
about learningn general

5 ) _ _ _ Neither

n think i t | s 1 Strongly Disagree Agree Agree Strongly

have | earni ng o p Disagree nor Agree
Disagree

]

63. Lead others to accomplish a goal.
64.Encourage others to do their best.

65. Produce high quality work.

]
E]
]
E]

MW W W W
MW W W W
M W W W

]
]
]

66. Respect the differences of their peers
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67.Help their peers.

68.1 n c | u d eerspectiveswised
making decisions.

69. Make changes when things do not go
planned.

70. Set their own learning goals.

71.Manage their time wisely when workin
on their own.

72.Choose which assignment out of man
needs to beone first.

(N W W W W W W
(N W (W W W W (W
(N W W (W W W W
(N W W W W W
(N W W W W W

73.Work well with students from different
backgrounds.

Teacher Leadership Attitudes

Directions: Please respond to the followiagestios regarding your feelings
about teacher leadershipgeneral

Neither
Al thimportansg t hat Sftrongly Disagree Agree Agree Strongly
Disagree nor Agree
Disagree
74Take responsibildi
learning. é é z z é
75.Communicate vision to students. é 5 5 3 é
76.Use a variety of assessment data
throughout theyear to evaluate é é é é é
progress.
77.Use a variety of data to organize, plan é é é z z
and set goals.
78.Establish a safe and orderly
environment. é é z é é
79.Empower students. é é 5 é 5
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STEM Career Awareness

Directions: Please respond to the followiggestions based upon how much you
disagree or agree with the statements.

Neither
A knoweé o Srongly pycogree A9 pgree  Strongly
Disagree nor Agree

Disagree

]

80. About current STEM careers.
81.Where to go to learn more about STEI
careers.

82.Where to find resources for teaching
students about STEM careers.

83.Where to direct students or parents to
find information about STEM careers.

N W W W
M W W W
M W W W
M W W W

]
E]
]
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Appendix E. Upper Elementary School (45th) and Middle/High School (612th) Student
Attitudes toward STEM (S-STEM) Surveys

Upper Elementary SchootSTEM

Student Attitudes toward STEM Survey (SSTEM)

Upper Elementary (45™)

These evaluation instruments were identified, modified, or developed through support provided by the
National Science Foundation and the Golden LEAF Foundation. The Friday Institute grants you
permission to use these instruments for educational, non-commercial purposes only. You may use an
instrument as is, or modify it to suit your needs, but in either case you must credit its original source. By
using this instrument you agree to allow the Friday Institute to use the data collected for additional validity
and reliability analysis. The Friday Institute will take appropriate measures to maintain the confidentiality
of all data. For information about additional permissions, please contact Dr. Jeni Corn, Director of
Evaluation Programs at The Friday Institute, at jeni_corn@ncsu.edu.

We are asking you to take a survey so we can learn how students feel abostimatieengineering,
and their future.

You get to decide if you want to take the survey. You will not get in trouble if you decide not to take the
survey, but we hope you will. Your answers will help us decide what to teach in schools in the future.

Your responses are confidential, so no one will be able to connect what you said with who you are.
There are no right or wrong answers! How you feel is the best answer.

The survey should take around 15 minutes to complete.

Consent to Participate

Nl vdremdandmder st and the above information. o

¢ Yes, | agree ttake the survey.
¢, No, I will not take the survey.
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Please select the school district and name of your school:
District Name

School Name

Your Grade:
Kindergarten 3 6 9 11
1 4 7 10 12
2 5 8
Gender:
¢ Boy
¢, Girl
| identify as
¢, American Indian/Alaska Native
¢, Asian
¢, Black/African American
¢, Native Hawaiian/Other Pacific Islander
¢, White/Caucasian
¢, Hispanic/Latino
¢, Multiracial
¢, Other
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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:

Strongl Neither Strongl|
Example 1: rongly Disagree | Agree nor| Agree gy
Disagree ; Agree
Disagree
| like engineering. 0 0 0 0 0

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.

PLEASE FILL IN ONLY ONE ANSWER PER QUESTION.
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Math
SFroneg Disagree Nelthe_r Agree Agree Strongly
Disagree nor Disagree Agree
1. Math has been my worst subjeci . - . . .
2. When 1 6m ol der | 0 0 0 0 0
job that uses math.
Math is hard for me. . - . . .
| am the type oftudent who does 0 O 0 0 0
well in math.
5. | can understand most subjects . . . . .
easily, but math is difficult for
me.
6. In the future, | could do harder 0 O 0 0 0
math problems.
7. | can get good grades in math. . . . - -
8. |l am good at math. . - . . .
Science
SFroneg Disagree Nelthgr Agree Agree Strongly
Disagree nor Disagree Agree
9. | feel good about myself when | g 0 O 0 0 O
science.
10.1 might choose a career in scieng . . . . .
11. After | finish high school, I will 0 O O O O
use science often.
12.When | am older, knowing scieng 0 0 0 0 0
will help me earn money.
13.When | am older, | will need to 0 0 0 0 0
understand science for my job.
14.1 know | can do well in science. . . . . .
15. Science will be important to me il 0 0 0 0 O
my future career.
16.1 canunderstand most subjects 0 0 0 0 0
easily, but science is hard for me
to understand.
17.1n the future, | could do harder O O 0 0 O
science work.
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Engineering and Technology

Please read th paragraph before you answer the questions.

Engineersuse math and science to invent things and solve problems. Engineers design
improve things like bridges, cars, machines, foods, and computer gegchsaologistsbuild,
test, and maintain (take care of) the designs that engineers create.

Neither
SFroneg Disagree Agree Agree Strongly
Disagree nor Agree
Disagree

18.1 like to imagine making new O O 0 O O
products.

19.1f I learn engineering, then | can
improve things that people use - - - - .
every day.

20.1 am good at building or fixing O 0 O 0 O
things.

21.1 am interested in what makes 0 O O 0 O
machines work.

22.Designing products or structures
will be important in my future . - - - .
jobs.

23.1 am curious about how O O 0 0 O
electronics work.

24.1 want tobe creative in my future 0 0 0 0 O
jobs.

25.Knowing how to use math and
science together will help me to . - - - -
invent useful things.

26.1 believe | can be successful in 0 0 0 0 O
engineering.
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21% Century Learning
Neither
SFroneg Disagree Agree Agree Strongly
Disagree nor Agree
Disagree
27.1 can lead others to reach a goal. U U U U U
28.1 like to help others do their best. - . . . .
29.1n school and at home, | can do thing 0 0 0 0 0
well.
30.1 respect all children my age even if 0 0 O 0 0
they aredifferent from me.
31.1try to help other children my age. - . . . H
32.When | make decisions, | think abou 0 0 0 0 0
what is good for other people.
33.When things do not go how | want, | 0 0 0 0 0
can change my actions for the bettel
34.1 can make my own goals for learnin U U U U U
35.1 can use time wisely when working 0 0 0 0 0
on my own.
36.When | have a lot of homework, | ca| 0 0 0 0 0
choose what needs to be done first.
37.1 can work well with all students, eve 0 0 0 0 0
if they are differenfrom me.
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Your Future

Below is a list of types of work that you could do when you are ofdeyou read about each
type of work, you will 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 rghtee avrongi answer s. Teasmnsesmark thoseteae truefort r
you
Not atall| Not So Interested Very
Interested Interested Interested
. Physics:Peoplestudymotion, gravity and what
things are made of. They also study energy, like . . . .

how a swinging bat can make a baseball switch
directions. They study how different liquids, solid
and gas can be turned into heat or electricity.

. Environmental Work: People study how natur
works. They study how waste and pollution 0 0 O 0
affect the environment. They also invent
solutions to thesproblems.

. Biology: Peoplework with animals and plants an
how they live. They also study farm animals and O 0 0 O
food that they make, like milk. They can use wha
they know to invent products for people to use.

. Veterinary Work: People who pevent disease
in animals. They give medicines to help O 0 O O
animals get better and for animal and human
safety.

. Mathematics:Peopleuse math and computers t(
solve problems. They use it to make decisions in

businesses and government. They use nunibers - . - .
understand why different things happen, like why
some people are healthier than others.
. Medicine: Peoplelearn how the human body
works. They decide why someone is sick or hurt . 0 0 0

and give medicines to help the person get better]
They teach peoplabout health, and sometimes th
perform surgery.

. Earth Science:People work with the air, water,
rocks and soil. Some tell us if there is pollution al O 0 0 O
how to make the earth safer and cleaner. Other
earth scientists forecast the weather.

. Computer SciencePeople write instructions to
run a program that a computer can follow. They O 0 0 O
design computer games and other programs. Thi
also fix and improve computers for other people.
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Not atall| Not So Interested Very
Interested Interested Interested
9. Medical SciencePeople study human diseast 0 0 0 0
andwork to find answers to human health
problems.
10. Chemistry:People work with chemicals. They . . . .

invent new chemicals and use them to make ney
products, like paints, medicine, and plastic.

11.Energy/Electricity: People invent, improve and
maintain ways to make electricity or heat. They g 0 0 O O
design the electrical and other power systems in
buildings and machines.

12.Engineering: Peopleusescience, math and
computers to build different products (everything O 0 O 0
from airplanes to toothbrushes). Engineers make
new products and keep them working.

About Yourself

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

Not Very Well OK/Pretty Well Very Well
English/Language Arts Class? O O 0
Math Class? O 0 O
Science Class? 0 0 0
Yes No Not Sure
Do you plan to go to college? 0 0 0

Do you plan to take advanced math or
science classes in future years in school

Yes| No | Not Sure

Do you know any adults who work as engineers?

Do you know anydults who work as scientists?

Do you know any adults who work as mathematician

[ I O Y B O
[N O Y B O
N Y B O

Do you know any adults who work as technologists?
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Student Attitudes toward STEM Survey (SATSYS)

Middle and High School(6-12")

Math
Neither
Strongly , Agree
Disagree Disagree nor Agree Strongly Agree
Disagree
1. Math has been my worst subjecit 0 0 0 0 0
2. 1 would consider choosing a - 0 . . 0
career that uses math.
3. Math is hard for me. 0 0 0 0 0
4. I am the type of studemd do well g E g g 0
in math.
5. | can handle most subjects well,
but I cannot do a good job with 0 O 0 0 0
math.
6. lam sure | could do advanced . N N N 0
work in math.
7. | can get good grades in math. 0 0 0 0 0
8. | am good at math. 0 0 0 0 0
Science
Neither
Strongly , Agree Agree
Disagree Disagree nor Strongly Agree
Disagree
9. 1 am sure of myself when | do . - . . 0
science.
10.1 V\_/ould consider a career in . - . . 0
science.
11.1 expect to use science when | g - 0 B B 0
out of school.
12. Knowmg _SC|ence=N|II help me . E . . 0
earn a living.
13.1 will need science for my future . E . .
work.
14.1 know | can do well in science. 0 0 0 0 0
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15. Science will be important to me i
/ mportant to me 0 0 0 0 0
my | ifeds wor k.
16.1 can handle most subjects well,
but | cannot do a good jokith 0 0 0 0 O
science.
17.1 am sure | could do advanced
) ) ] ] ] ] ]
work in science.

Engineering and Technology

Please read this paragraph before you answer the questions.

Engineersuse math, science, and creativity to research and solve problems that improV
everyonebs |ife and to invent new prody
such as chemical, electrical, computer, mechanical, civil, environmental, and biaimedic
Engineers design and improve things like bridges, cars, fabrics, foods, and virtual realit
amusement park3echnologistsimplementthe designs that engineers develop; they build

test, and maintain products and processes.

Neither
SFroneg Disagree Agree Agree Strongly
Disagree nor Agree
Disagree

18.1 like to imagine creating new 0 0 0 0 0
products.

19.1f | learn engineering, then | can
improve things that people use 0 0 0 0 0
every day.

20.1 am good at building and fixing - - - - -
things.

21.1 amlr_1terested in what makes - - - - -
machines work.

22.Designing products or structures
will be important for my future 0 0 0 O O
work.

23.1am curious about how B B B B 3
electronics work.

24._| would_llke_ to use creativity and B B B 0 0
innovation in my future work.

25.Knowing how to use math and
science together will allow me tg 0 0 0 0 0
invent useful things.
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26.1 believe | can be successful in &

career in engineering. - - - - -

21% Century Learning
Neither
SFroneg Disagree Agree Agree Strongly
Disagree nor Agree
Disagree

27.1 am confident | can lead others to

accomplish a goal. - . . . .
28.1 am confident | can encourage othe

to do their best. - - - . .
29.1 am confident | can produce high

quality work. - - - . .
30.1 am confident | can respect the

differences of my peers. - . . . .
31.1 am confident | can help my peers. 0 0 0 0 0
32.1 am confident |

perspectives when making decision - . . . .
33.1 am confident | can make changes

when things do najo as planned. - - - . .
34.1 am confident | can set my own

learning goals. - . . . .
35.1 am confident | can manage my tim

wisely when working on my own. - - - . .
36.When | have many assignments, | ¢

choose which ones need to be done O 0 0 0 0

first.
37.1 am confident | can work well with

students from different backgrounds - . . . .
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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 in tiekedhat relates to how interested you

are.

Ther e raghtee avronggi answers. The only caretruefort respo
you

Not at all| Not So Interested Very
Interested Interested Interested

38. Physics:is the study of basic laws governing
the motion, energy, structure, and interaction
of matter. This can include studying the natul
of the universe(physicist, lab technician,
astronomer, aviation engineer, alternative
energy technician)

39. Environmental Work: involves learning abou
physical and biological processes that goveri
nature and working to improve the
environment. This includes finding and
designing solutions to problems like pollution
reusing waste and recyclingollution
control analyst environmental engineer, or
scientist, erosion control specialist, energ
systems engineer and maintenance
technician)

40.Biology and Zoology:involve the study of
living organisms (such as plants and animals
and the processes of lif@his includes
working with farm animals and in areas like
nutrition and breedindbiological technician,
biological scientist, plant breeder, crop lab
techniciananimal scientist, geneticist,
zoologist)

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

42.Mathematics: is the science of numbers and
their operations. It involves theory,
computation, and algohins used to solve
problems and summarize dafaathematician, 0 0 0 0
statistician, accountant, applied mathematicig
economist, financial analyst, market
researcher, stock market analyst)
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Not atall| Not So Interested Very
Interested Interested Interested

43.Medicine: involves maintaining health and
preventing and treatindisease( p hy si ¢
assistant, nurse, doctor, nutritionist, 0 0 0 0
emergency medical technician physical
therapist, dentigt

44.Earth Science:is the study of earth, including
the air, land, and ocealfgeologist, weather 0 0 0 0
forecaster, archaeologisgjeoscientist)

45. Computer Science:consists of the
development and testing of computer system
designing new programs and helping others
use computergcomputer support specialist, 0 0 0 0
computer programmer, computer and networ
technician, gaming déegmer, computer softwar,
engineer, information technology specialist)

46.Medical Scienceinvolves researching human
disease and working to find new solutions to
human health problemg&linical laboratory 0 0 0 0
technologist, medical scientist, biomedical
engineer, epidemiologist, pharmacologist)

47.Chemistry: uses math and experiments to
search for new chemicals, and to study the
structure of matter and how it behaves. 0 0 0 0
(chemical technician, chemist, chemical
engineer)

48.Energy: involves the study and generation of
power, such as heat or electricifglectrician,
electrical engineer, heating, ventilation, and ¢
conditioning (HVAC) technician, nuclear
engineer, systems engineer, alternative ener
systems installer or technician

49. Engineering: involves designing, testing, and
manufacturing new productike machines,
bridges, buildings, and electronics) through tl
use of math, science, and computers. (civil, 0 0 0 O
industrial, agricultural, or mechanical
engineers, welder, aormechanic, engineering
technician, construction manager)
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About Yourself
How well do you expect to do this year in your:
Not Very Well OK/Pretty Well Very Well
English/Language Arts Class? 0 0 0
Math Class? O O 0
Science Class? O O O

In the future (middle school, high school, or after) do you plan to take advanced classes in:

In the future (middle school, high school,

or after) do you plan to take advanced Yes No Not Sure
classes in:

Mathematics 0 0 0
Science 0 0 0

Do you plan tagyo to college?

[ Yes

0 No

[J Not Sure
I f your answer t o t hteen pldaselisewhat collegei(s) youarew a s
interested in attending.
I f your answer t o t hteen pldaseanswenthedofioivingoquestidra s

you planning orirst going to a community college ordoyear college/universify

(1 Community College
[1 Four-year College

Yes| No | Not Sure
Do you know any adults who work as engineers? 0 0 O
Do you know any adults who work as scientists? 0 0 O
Do you know any adults who work as mathematician] [ 0 0
Do you know any adults who work as technologists?| [] 0 0
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Appendix F. Pilot Leadership for STEM SeltAssessment

Pilot Leadership for STEM Self-Assessment

201213 School Year

INFORMED CONSENT FORM FOR RESEARCH
Title of Study: Golden LEAF STEM Initiative Evaluation
Principal Investigators: Jenifer O. Corn (jocorn@ncsu.edu)

We are conducting a research study to evaluate the impactsidtbeide Golden LEAF STEM

Initiative on attitudes towards STEM subjects and on STEM teaching and learning outcomes. The
Initiative consists of 14 singlend multidistrict grants across North Carolina, impacting over 35 districts
and over 200 schools.

INFORMATION. In this study, you will be asked to complete online survégeme school personnel
may also be asked to participate in focus groups and/or classroom observations.)

ThePilot Leadership for STEM Surveyis intended to help distridevel grantadministrators and the
Golden LEAF Foundation support STEM teaching and learning in your district and across North
Carolina. You will need approximateh® MINUTES to complete this online survey.

RISKS. No foreseeable risks or discomforts are expected frour participation in this studyhe
individual - and schootlevel demographic data will not be used together in a way that would allow
individuals to be identified. Analysis of responses by subgroups will only be done if the identities of
the respondens can be protectedAll study data will be summarized, and data will be individually
identifiable or traceable back to you.

BENEFITS. Findings from this study will be used to identify what is working well and what is not

working well broadly, acrosdlaGolden LEAF STEM Initiative grantees. The best practices identified
through this study may be used to develop future initiatives, tools and professional development activities
to further support STEM teaching and learning.

CONFIDENTIALITY. The informaion in the study records will be kept strictignfidential. Survey

and observation data will be stored securely in passparigicted web forms. Interview and focus group
recordings will be destroyed after the data are transcribed, and the datasiolidskon a password
secured serverNo reference will be made in oral or written reports which could link you, your school or
your district to the study.

PARTICIPATION. Your participation in this study luntary ; you may decline to participate withou
penalty.

CONTACT. If you have guestions at any time about the study or the procedures, you may contact the
researcher, Jenifer O. Corn, at The Friday Institute 1890 Main Campus Drive, North Carolina State
University, Raleigh, NC 27606, (or 9B13-8527).
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1. Please select the name for your school district.

(District Namé

2. My school is a/an:

El ementary School
Mi ddl e School
Hi gh School

|
|
|
I Ot her ( pdradetesets sesvedg c i f y

3. The size of the student body at my schoalgproximately:
I 1-6@

I 4-6@

I 7-0@

I 1,10,800

I 1,500 or more

4. The proportion of students at my school who receive free or reduced price lunch (FRL) is

approximately:
I -25%

I B®6

I 3%

I 7 800%

5. My role is:

I Principal

I As sPriacipa n t
I Classroom Teacher
|

Ot her (please specify):
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6. Years of experience in your current role (including this year), in any district:

01

7. Total years of experience in school administration:

00

8. Total years of experience as a classroom teacher:

o

. What is your highest level of education completed relevant to education?
Bachel ords Degree

Bachel ords Degree plus credits
Certificate of Advanced Study
Masterds Degree

Ma sDegree @plgs credits

Doctor al Degr ee

—( m—( m—( m—( m—( o —( ©

Ot her (please specify):
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DIRECTIONS: Please indicate your level of agreement with the following
statements.

Regarding the Golden LEAF STEM projectwork at my school I é

Neither Agree nor

Strongly Disagree
Disagree

Disagree
Agree
Strongly Agree

Believe in the STEM project.

Have articulated a vision for the STEM project.

Have established clear objectives for plagticipantso meet.

Communicate how the STEM project supports the larger strategic plar
the school.

Model effective STEM teaching and learning.

Model effective use of technology.

Encourage innovation among faculty, students and others.

Promote an inclusive culture of trust that honors creativity

Promote the legal and ethical use of technology and other STEM reso
(e.g., respect for copyrights, intellectual property).

Make sure teachers have access to resourceadiiate STEM teaching
and learning (e.g. lab facilities, lab supplies and equipment, project roc
exhibition spaces).

Ensure technical support is available regargihgsicalresources.

Make sure teachers have access to technology tools that facilitate thei
(e.g., SmartBoards, virtual applications, classroom management softw

Work to ensure an appropriate computer network infrastructure is
maintained (e.g. wirelesonnection, IT support, server space, extra lapt
power strips)

Design policies for the appropriate use of STEM equipment and technc
tools.

Support professional development by providing resources such as
substitutes, release timetc.

Support the specific professional development needs of STEM teache
(e.g.realworld experiences or externshjps

Participate in administrative professional development.

Share information about STEM research and best praetide$aculty.

Encourage teachers to incorporate prefEged learning with integrated
content

Understand that incorporating projdizised learning may take more time
for some people.

Evaluate the effectiveness of professiatalelopment.

Make others feel comfortable in expressing their concerns or opinions
about the STEM project.

Make others feel comfortable in expressing their new suggestions for 1
STEM project.




High School

PILOT VERSION

Include teachers in decisions abpupject policies on student use of
technology.

Include teachers in decisions about measuBiNgDENT success in
STEM.

Include teachers in decisions about measuflB§CHER success in
STEM.

Trust teachers to make sound decisions aBd&EM instruction

Request feedback from teachers about the STEM project.

Provide time to solve problems as a team.

Set ambitious, yet realistic (i.e., not too high, and not too low) goals

Secure funding for the STEM project.

Take steps to ensure the sustainability of the STEM project.

Advocate for policies that support the STEM project at the district leve

Participate in a STEM network in which | communicate with peer
programs.

Leverage strategic partnerships to support the STEM project, such as
institutes of higher education and businesses.

Support a learning environment that uses multiple indicators of studen
succesge.g.performancebased, projedbased and portfolio assessments

Use multiple sources of data for evaluating the impact of the STEM pr
on student outcomes.

Use clearly defined criteria for assessing STEM teaching.

Communicate clearligow teacher performance will be assessed.

Provide constructive feedback to teachers.

Do you have any suggestions for how we can improve this survey?

Thank youfor completing our survey!
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Appendix G. The High School Golden LEAF STEM Implementation Rubric

Golden LEAF STEM Initiative Evaluation

Pilot STEM Program Implementation Rubric
HIGH SCHOOL

2012-13 School Year

INFORMED CONSENT FORM FOR RESEARCH
Title of Study: Golden LEAF STEM Initiative Evaluation
Principal Investigators: Jenifer O. Corn (jocorn@ncsu.edu)

We are conducting a researchdst to evaluate the impact of the statewide Golden LEAF STEM Initiative on
attitudes towards STEM subjects and on STEM teaching and learning outcomes. The Initiative consists of 14
single and multidistrict grants across North Carolina, impacting ovedi8&icts and over 200 schools.

INFORMATION. In this study, you will be asked to complete online survégame school personnel may
also be asked to participate in focus groups, interviews, and/or classroom observations.)

Information gathered from tH8TEM Program Implementation Rubric is intended to help grant
administrators, the Golden LEAF Foundation, and others support STEM teaching and learning in your
and across North Carolina. You will need approximad@lyninutesto complete this onlinsurvey.

RISKS. No foreseeable risks or discomforts are expected fram participation in this study.he individual -
and schoollevel demographic data will not be used together in a way that would allow individuals to be
identified. Analysis ofresponses by subgroups will only be done if the identities of the respondents can be
protected. All study data will be summarized, and data will be individually identifiable or traceable back to
you.

BENEFITS. Findings from this study will be used teintify what is working well and what is not working
well broadly, across all Golden LEAF STEM Initiative grantees and schools. The best practices identified
through this study may be used to develop future initiatives, tools and professional develapiniges 4o
further support STEM teaching and learning.

CONFIDENTIALITY. The information in the study records will be kept striciyfidential. Survey, rubric

and observation data will be stored securely in passwarigécted web forms. Interview anactis group

recordings will be destroyed after the data are transcribed, and the data will be stored on a password secure
server. No reference will be made in oral or written reports which could link you, your school or your district tc
the study.

PARTICIPATION. Your participation in this study soluntary ; you may decline to participate without
penalty.

CONTACT. If you have questions at any time about the study or the procedures, you may contact the
researcher, Jenifer O. Corn, at The Friday Instit6@8IMain Campus Drive, North Carolina State University,
Raleigh, NC 27606, (or 919138527).
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1. Please select the name for your school district.

(District Namé

2. My school is a/an:

~
~

El ementary School
Mi ddl e School

Hi gh School

O t(pgiease specifgradelevels served):

3. The size of the student body at my school is approximately:

~
~

0-300
0@- 600
067 1,000
0Q71 @,500
1,500 or more

4. The proportion of students at my school who receive free or reduced pric€ FRIchis approximately:

T
T

-25%
DB
3%

7 B00%

5. My role is:

T
T

Principal
A's s Priactpa n t
Classroom Teacher
Ot her (please specify):

6. Years of experience in your current role (including this year), in any district:
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7. Total years of experience in school administration:

0o

8. Total years of experience as a classroom teacher:

0o

. What is your highest level of educatioompleted relevant to education?
Bachel ords Degree

Bachel ords Degree plus credits
Certificate of Advanced Study
Masteros Degree

—( m—( m—( (o (- [{e)

Masterds Degree plus credits
Doctor al Degr ee
other (please specify):

This should be completed in one sitting. You may use the back button at the bottom of each
page to navigate within the rubric. DO NOT use the back button in your browser - you will end
your session and lose all entered data.

There are no right/wrong answers. This rubric is a self-assessment regarding your school, and all
data collected will remain confidential.

The rubric is organized around North Carolina Department of Public Instruction's 11 Attributes of a
High School STEM School or Program.

At the end of the survey you will be sent to a page with a report of what you have entered,
and you can save this report as a PDF to use for further reflection at your school.

Thank you in advance for your time.

Fi FRIDAY INSTITUTE Golden LEAF

FOR EDUCATIONAL INNOVATION F O U N D A T I O N

LU SINSERY COLLEGE of EDUCATION|

This project received support from The Golden LEAF Foundation.
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North Carolina Department of Public Instructi
Attributes of STEM School or Program

b2NIK /FNRBEAYl 5SLINLHYSYydG 27F t Early Developing| Prepared Model
STEM Attributes — - ° ®

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

1) Projectbased learning with integrated content across STEM subjects
2) Connections to effectivedand ou-of-school STEM programs

3) Integration of technology and virtual learning

4) Authentic assessment and exhibition of STEM skills

5) Professional development on integrated STEM curriculum,
community/industry partnerships and postseconda&agucation connections
6) Outreach, support and focus on underserved, especially females,
minorities, and economically disadvantaged

Ongoing community and industry engagement

7) A communicated STEM plan is adopted across educatamnunities
and businesses

8) STEM worbkased learning experiences, to increase interest and abiliti
in fields requiring STEM skills, for each student and teacher

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

Connections with postsecondary education

MO 't A3dyYSyYyid 2F addzRSyidQa OF NB
program(s)

11) Credit completion at community colleges, colleges andhiversities*

* Applies only to high schools.

= THE WILLIAM & IDA Golden LEAF@
%E Public Schools of North Carolina F- FRIDAY AN STEM

State Board of Education | Department of Public Instruction FOR EDUCATIONAL INNOVATION This projectreceved support from The Golden LEAF Foundation. LEARNING NETWORK




DIRECTIONS:

For each row in the rubric, mark which column description (Early - Model)
best describes your school and in the space provided on the right briefly
list the main activities being done at your school for that item. Some work
being done at your school may apply to more than one row, so it is okay to
list an activity more than once on this page or any other page in the rubric.
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(1) Curriculum: Project-based learning (PBL) with integrated content across STEM subjects

Early
-

KEY
ELEMENT

Developing
-

Prepared
o

Model

Description of Your
School/
Program

Project-based learning™* is
used rarely in all subject areas

1.1
Frequency
of PBL

Project-based Iearningl is used
monthly in all subject areas

Project-based learning® is
infused throughout all subject
areas, which includes all 4
STEM content areas as well as
additional subjects

Project-based learning® is used as an
interdisciplinary teaching strategy in all
subject areas, which includes all 4 STEM
content areas as well as additional
subjects

Up to 25% of teachers make
explicit efforts to integrate
science, technology,
engineering and math,
requiring students to organize
knowledge across disciplines

1.2 Frequency
of STEM
Integration

25-50% of teachers make explicit
efforts to integrate science,
technology, engineering and
math, requiring students to
organize knowledge across
disciplines

50-75% of teachers make
explicit efforts to integrate
science, technology,
engineering and math,
requiring students to organize
knowledge across disciplines

Over 75% of teachers make explicit
efforts to integrate science, technology,
engineering and math, requiring
students to organize knowledge across
disciplines

Biannually, STEM teachers
share STEM activities or ideas
and plan learning outcomes
through professional learning
community meetings and
common planning time

1.3
Collaborative
PLCs

Quarterly, STEM teachers share
STEM activities or ideas and plan
learning outcomes through
professional learning community
meetings and common planning
time

Monthly, STEM teachers
share STEM activities or
ideas and plan learning
outcomes through
professional learning
community meetings and
common planning time

Weekly, STEM teachers share or co-
create STEM activities or ideas and plan
learning outcomes through professional

learning community meetings and
common planning time

On special occasions computer
labs or classrooms transformed
into collaborative spaces and
project work areas for face-to-
face and/or virtual collaboration
among students and teachers

1.4 Physical Space

Computer labs or classrooms are
occasionally transformed into
collaborative spaces and project
work areas for face-to-face
and/or virtual collaboration
among students and teachers

Computer labs or classrooms
are frequently transformed
into collaborative spaces and
project work areas for face-to-
face and virtual collaboration
among students and
teachers, or to be used as
exhibition spaces

One or more facilities or spaces are
available specifically for students to use
for collaboration and as a project work
area; the spaces can be used for face-
to-face and virtual collaboration among
students and teachers; they can also be
used as exhibition space

1 Project-based learning (PBL) activities have students working in small collaborative groups to go through a process of inquiry and produce high-quality products/presentations;
activities can mirror the real work of professionals and move beyond classroom in purpose or audience
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(2) Curriculum: Connections to effective in- and out-of-school programs

program goals

program goals

STEM program goals

STEM program goals

|_
pd
g Early Developing Prepared Model Description of Your School/
X 0 —) —) Program
m
Program has multiple
%4 Program is seeking to establish Program has documented psilr;[gﬁlr: h(I:Fc))var\::Tn(i)t'i[gg r
% partnerships with other schools, Proggsgllz nge;?nens“\;\;:itt?ezther ziﬁgglr:hégsmvr\ﬂlnﬁ?g:r postsecondary institutions,
pd communities, postsecondary e ’ TR and businesses to identify
> institutions, and businesses to pqstsecondar y Institutions, and postsecgndary Institutions, solutions for executing a
o . : e S businesses to identify solutions for and businesses to identify . )
— identify solutions for building a ; lity STEM uti f ti quality STEM program;
0 quality STEM program executing a quality program solutions for executing a partnerships are purposeful
- quality STEM program . '
N mutually beneficial,
monitored, and evaluated
Direct experiences with Direct experiences with
S o Leaders are creating plans to STEM ro%essionals and STEM professionals and
g E rovide o ortuni%igs for Direct experiences with STEM STEM Iee?rnin environments STEM learning
== 5 P bp professionals and STEM learning . g em 2 | environments during and/or
SG students to meet STEM : ts duri d/ tsid during and/or outside school tside school? ar
TE9 fessional d to participate | ©"VFOMMeNts dunng andjor outside are available to students outside school are
S o o | Professionass an P P school® are available to students 2 . available to students
¢ o | in STEM learning environments ; h h h monthly, and are directly K d directl
N a outside school*? times throughout the year connected to in-class weekly, and are directly
N ) connected to in-class
learning )
learning
. . . On a quarterly basis, On a monthly basis,
s On an annual basis, program On a biannual basis, program program leaders and program leaders and
S 5 SO S
L | o v sach o | ParIcpating STEM teachers | paricipaling STEM tacher
P8 o . : . : frequently share with each regularly share with each
G | e on ST | oo on Sxgia! | other research andbest | ather reseach an bes
2 8 P P practices related to their practices related to their

12 Eor example, field trips, clubs, competitions, study trips, internships, and summer/afterschool/weekend programs taught by STEM teachers and/or industry professionals
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(3) Curriculum: Integration of technology and virtual learning

KEY
ELEMENTS

Early

Developing

Prepared
o

Model

Description of Your School/
Program

3.1 Instructional
Technology for

STEM

Technology tools linked to
the STEM program™® have
been identified

Technology tools linked to the
STEM program3 are available for
STEM teachers and students; up to
50% of students are proficient in
these technology tools

Technology tools linked to the
STEM program3 are being used
by most STEM teachers and
students; 50-75% of students are
proficient in common technology
tools

Technology tools linked to the
STEM program3 are being
used by all STEM teachers

and students; more than 75%
of students are proficient in
common technology tools

3.2 Instructional
Tech Resources

for STEM

STEM teachers annually
receive information
regarding computer-based
and/or online instructional
resources for STEM aligned
to the NC Essential
Standards for Technology

STEM teachers biannually receive
information regarding additional or
new computer-based and/or
online instructional resources for
STEM aligned to the NC
Essential Standards for
Technology

STEM teachers frequently
receive monthly information
regarding additional or new
computer-based and/or online
instructional resources for
STEM aligned to the NC
Essential Standards for
Technology

STEM teachers receive
weekly information regarding
additional or new computer-

based and/or online
instructional resources for
STEM aligned to the NC
Essential Standards for
Technology

3.3 Computer
& Web-based
Technology

A few computer-based,
online, mobile, virtual, and
other technology tools are

used to support STEM

teaching and learning

Computer-based, online, mobile,

virtual, and other technology tools

are used weekly to support STEM
teaching and learning

Computer-based, online,
mobile, virtual, and other
technology tools are used daily,
as appropriate, to support
STEM teaching and learning;
the technology is frequently in
the hands of students

Computer-based, online,
mobile, virtual, and other
technology tools are
integrated seamlessly into
STEM teaching and learning;
the technology is consistently
in the hands of students

3.4 Tech

Support

STEM teachers have limited
access to maintenance
support or support for the
use of instructional
technology in the classroom;
IT equipment is regularly
inoperable for extended
periods of time

STEM teachers occasionally have
access to maintenance support or
support for the use of instructional
technology in the classroom; IT
equipment is occasionally
inoperable for extended periods of
time

STEM teachers have regularly
scheduled access to
maintenance support or support
for the use of instructional
technology in the classroom; IT
equipment is rarely inoperable
for extended periods of time

STEM teachers and students
have on-demand access to
maintenance support or
support for the use of
instructional technology in
the classroom; IT equipment
is rarely inoperable for
extended periods of time

BEor example, spreadsheet applications in biology, robotics in programming, design software in engineering, or calculators in math
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(4) Curriculum: Authentic assessments and exhibition of STEM skills

KEY
ELEMENTS

Early

Developing
ol

Prepared
o

Model

Description of Your
School/
Program

4.1 Authentic
Assessments

STEM teachers are encouraged
and supported to use multiple
indicators of student success,

including knowledge- and
performance-based assessments
(projects, portfolios)

As many as 50% of STEM
teachers use multiple
indicators of student success,
including knowledge- and
performance-based
assessments (projects,
portfolios)

50-75% of STEM teachers use
multiple indicators of student
success, including knowledge-
and performance-based
assessments (projects, portfolios)

All STEM teachers and students are
immersed in a student-centered
learning environment that supports
the use of multiple indicators of
success, including knowledge- and
performance-based assessments
(projects, portfolios)

4.2 Teachers
Collaboratively

Develop
Assessments

Once a year STEM teachers share
assessment strategies™

Twice a year STEM teachers
share assessment
strategies“; they occasionally
co-create assessments and
rubrics and examine and
reflect on student work

STEM teachers collaborate
quarterly to reflect on student
work, to discuss strategies for

using results to inform
instruction, and to co-create
various measures4of student
success

STEM teachers collaborate at least
monthly to reflect on student work,
to discuss strategies for using
results to inform instruction, and to
co-create various measures of
student success®

4.3 Celebrate
STEM Work

Students, teachers and
administrators annually celebrate
high-quality student work in STEM

Students, teachers and
administrators celebrate high-
quality student work in STEM

with biannual on-site and
online exhibits

Students, teachers and
administrators celebrate high-
quality student work in STEM

with quarterly on-site and online
exhibits

Students, teachers and
administrators celebrate high-quality
student work in STEM through on-
going student exhibits on-site, online
and/or in state and national forums

4.4 Culture
of
Innovation

Program leadership yearly honors
and encourages innovation in
STEM among students

Program leadership
biannually honors and
encourages innovation in
STEM among students

Program leadership and program
participants quarterly honor and
encourage innovation in STEM

among students

Program culture consistently honors,
encourages and incentivizes
innovation in STEM among students

14 For example, formative, benchmark, or summative assessments which measures t udent s o

knowl edge

and skills
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(5) Curriculum: Professional development on integrated STEM curriculum, community/industry partnerships and connections with
postsecondary education

KEY
ELEMENTS

Early
—)

Developing
—)

Prepared

Model

Description of
Your School/
Program

5.1
Individualize
d PD

STEM teachers participate in
large group professional
development sessions to

acquire basic STEM teaching

skills

STEM teachers participate in large
group professional development
sessions focusing on STEM teaching
skills - strategies for inquiry-based
teaching and learning and for
integrating STEM

STEM teachers have unique
professional development goals
and tailor as much as 25% of their
professional development activities
to meet their individual needs

STEM teachers have unique
professional development goals
and tailor 50% of their professional
development activities to meet their
individual needs

5.2 Job-
embedde
d PD

A job-embedded or practice-
based approach to
professional development™
for STEM teachers is used
twice during the school year

A job-embedded or practice-based
approach to professional
development® for STEM teachers is
used quarterly during the school year

A job-embedded or practice-
based approach to professional
development5 for STEM teachers
is used monthly during the school
year

A job embedded or practice-based
approach to professional
development® for STEM teachers
is used multiple times a month

5.3 Specific
to Teachers
& Students

Professional development
resources for STEM teachers
focus on standardized,
scripted teaching strategies

On an annual basis professional
development resources for STEM
teachers focus on strategies for
teaching specific content to specific
types of learners'®

On a quarterly basis professional
development resources for STEM
teachers focus on strategies for
teaching specific content to
specific types of learners®

Professional development
resources for STEM teachers that
focus on strategies for teaching
specific content to specific types
of learners® are always available

STEM teachers participate in
10-20 hours per year of
STEM-related professional
development which
addresses integrated content,
community/industry
partnerships, connections
with postsecondary
education, pedagogy, or
digital learning

5.4 Frequency
of PD

STEM teachers participate in 20-25

hours per year of STEM-related

professional development which
addresses integrated content,

community/industry partnerships,
connections with postsecondary
education, pedagogy, or digital

learning

STEM teachers participate in 25-
30 hours per year of STEM-
related professional development
which addresses integrated
content, community/industry
partnerships, connections with
postsecondary education,
pedagogy, or digital learning

STEM teachers participate in 30

or more hours per year of STEM-

related professional development
which addresses integrated
content, community/industry

partnerships, connections with
postsecondary education,

pedagogy, or digital learning

B Eor example, curriculum alignment, action research, evaluating student work using protocols, coaching, lesson study, or problem-solving
18 For example, high-performing, low-performing, English as Second Language, Exceptional Children, etc.
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(6) Curriculum: Outreach, support and focus on underserved students, especially females, minorities and economically disadvantaged

students

n

=
0w Early Developing Prepared Model Description of Your School/
¥ 2 - g [ ® Program

m
— A few program leaders have A core group of program A culture of inquiry and creativity A .cglture.of inquiry and
1S - L Lot X o creativity exists between and
© articulated what a culture of | participants maintain a culture exists throughout a majority of A
o5 m - e < o : among participating students,
ER= inquiry and creativity looks of inquiry and creativity and participants in the program and teachers and administrators
= like, emphasizing the emphasize the inclusion of all emphasizes the inclusion of all and emphasizes the inclusion
o= inclusion of all students in the | students in the program and students in the program and P .
— of all students in the program
< program and culture culture culture

and culture

6.2 Recognize
Under-represented
Students

1 guideline and/or practice
focuses on increasing long-
term participation in the
STEM education pipeline by

students from

underrepresented groups”’

2 guidelines and/or practices
focus on increasing long-term
participation in the STEM
education pipeline by students
from underrepresented
groups

Several guidelines and/or
practices focus on increasing
long-term participation in the
STEM education pipeline by

students from underrepresented
groups’

Numerous guidelines and/or
practices focus on increasing
long-term participation in the
STEM education pipeline by
students from
underrepresented groups7

In North Carolina and nationally groups of students underrepresented in advanced STEM work include female students, students of color, and students from low socio-economic

backgrounds

83




(7) Community: A communicated STEM plan is adopted across education, communities and businesses

KEY
ELE-
MENTS

Early
—)

Developin
_’p g

Prepared
o

Model

Descrip-
tion of
Your
School/
Program

Program leaders create a
basic STEM program
plan®® in which 1-4 STEM
Attributes are evident

7.1 STEM
Program Plan

Program leaders creates a
detailed STEM program plan8
grounded in research and in
which 5-10 STEM Attributes

are evident

At least 50% or more of a STEM Leadership
Teamd” is formed and creates a detailed
STEM program plan8 that is grounded in

research, aligned with school and/or school-

system strategic plans, focused on student
achievement in the STEM pipeline®, and
demonstrates evidence of 11 STEM
Attributes

A fully-formed STEM Leadership Team® leads
stakeholders in a collaborative decision-making
process to create a STEM program plan8 that is
grounded in research, aligned with school and/or
school-system strategic plans, focused on student
achievement in the STEM pipeline®®, and
demonstrates evidence of 11 STEM Attributes

Program | eqg
communication of the
STEM program plan

garners minimal
participation and buy-in
from STEM teachers and
key stakeholders

7.2

Communicate
STEM

Program Plan

Pr ogr am &nauald ¢
communication of the STEM
program plan develops
some patrticipation and buy-
in from STEM teachers and
key stakeholders

Pr ogr am biamaa eomsuhication of
the STEM program plan secures
participation and buy-in from STEM teachers
and key stakeholders and bolsters the
sustainability of the initiative

Progr am | e ad eommunicagan afithe e
STEM program plan secures participation and
buy-in from STEM teachers and key stakeholders
and bolsters the sustainability of the initiative

A variety of student data on
STEM performance (from
test scores to work
samples) is available
annually to administrators
and teachers, and is used
to inform instructional and
programmatic decisions

7.3 Program
Data

A variety of student data on
STEM performance (from
test scores to work samples)
is available biannually to
administrators and teachers,
and is used to inform
instructional and
programmatic decisions

A variety of student data on STEM
performance (from test scores to work
samples) is available quarterly to
administrators and teachers, and is used to
inform instructional and programmatic
decisions and to support continuous
improvement throughout the year

A variety of student data on STEM performance
(from test scores to work samples) is available
monthly to administrators and teachers, and is

regularly used to inform instructional and
programmatic decisions and to support
continuous improvement throughout the year

Limited discretionary funds
are allocated for
implementation of STEM
strategies

7.4
Resource
Allocation

Discretionary funds and
other resources are
allocated to advance

implementation of some

STEM strategies outlined in

the program plan

Discretionary funds and other resources are
allocated to advance implementation of most
of the STEM strategies outlined in the
program plan and a sustainability plan is in
place

Discretionary funds and other resources are
allocated to advance implementation of all the
STEM strategies outlined in the program plan and
a sustainability plan is in place

18 A school- or district-level STEM plan which already exists may be substituted; for Prepared and Model levels, a STEM Leadership Team must still exist as well
YA fully-formed STEM leadership Team is at the school-level, and includes at least 1 or more representatives of the following groups: students, teachers, administrators, community
college staff, college or university staff, business persons (at least one person for each career pathway represented in STEM school or program), community leaders, and parents;

team includes more out-of-school partners than in-school
20 This includes student achievement in STEM career pathways/clusters
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(8) Community: STEM work-based learning experiences to increase interest and abilities in fields requiring STEM skills for each student

Early
—)

KEY
ELEMENTS

Developing
—)

Prepared

Model

Description of Your School/
Program

Program leaders are
researching and planning in-
school learning opportunities for
students that are directly
connected to current work in
STEM-related industries

8.1 Learning
Connected
to Industries

1-2 in-school learning
opportunities for students are
directly connected to current

work in STEM-related industries

Several in-school learning
opportunities for students are
directly connected to current work
in STEM-related industries

In-school learning opportunities

are frequently, directly connected

to current work in STEM-related
industries

Students rarely learn in teams
to frame problems and test
solutions that incorporate
STEM content and/or apply
STEM skills

8.2 Students
Work
in Teams

Students occasionally learn in
teams to frame problems and
test solutions that incorporate
STEM content and/or apply
STEM skills, with clearly
defined individual and team
expectations

Students weekly learn in teams to
frame STEM-related problems
and test solutions that incorporate
STEM content and/or apply STEM
skills, with clearly defined
individual and team expectations

Students regularly learn in teams
to frame problems and test
solutions that incorporate STEM
content and/or apply STEM
skills, with clearly defined
individual and team expectations

Very few STEM teachers
participate in customized,
applied learning experiences®
to increase their STEM content
or career knowledge

8.3 Applied
Learning for
STEM
Teachers

As many as 50% of STEM
teachers participate every-
other-year in at least 1
customized, applied learning
experience " to increase their
STEM content or career
knowledge

As much as 75% of STEM
teachers participate every-other-
year in at least one customized,
applied learning experience" to
increase their STEM content or

career knowledge

All STEM teachers participate
annually in at least one
customized, applied learning
experience " to increase their
STEM content or career
knowledge

Students rarely have a work
experience? with an external
STEM industry partner either
during or outside of the school

day

Industries

8.4 Students
Interact with STEM

At least 50% of participating
students have a work
experience12 with an external
STEM industry partner either
during or outside of the school
day

At least 75% of participating
students have a work
experience™ with an external
STEM industry partner either
during or outside of the school day

Over 75% of participating
students have a work
experience12 with an external
STEM industry partner either
during or outside of the school
day

2 Eor example, study trips, fellowships, externships, etc.; durations of experiences could vary from 1 day to 1 year

22 A work experience may include apprenticeships, internships, competitions, service-learning, or other opportunities; durations of experiences could vary from 1 day to 1 year
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(9) Community: Business and community partnerships for mentorships, internships, and other opportunities extend the classroom walls

KEY
ELEMENTS

Early

Developin
_’p g

Prepared
o

Model

Description of Your School/
Program

9.1 Collaboration in
Network of Schools

Program leadership
participates annually in a
network of schools that
addresses STEM education
issues

Program leadership participates
biannually in a network of schools
that addresses STEM education

issues

Program leadership
collaborates quarterly on
STEM education issues with
other schools in an exchange
of resources and the sharing
of best practices and lessons
learned

Program leadership
collaborates more than
quarterly on STEM education
issues with other schools in an
exchange of resources and the
sharing of best practices and
lessons learned

9.2 Communication

Tools

One-way communication tools,
such as websites and
newsletters, and/or two-way
tools, like social media
platforms, webinars, and
meetings, are used biannually
to communicate internally and
externally about STEM
program activities

One-way communication tools,

such as websites and newsletters,
and/or two-way tools, like social
media platforms, webinars, and

meetings, are used quarterly to
communicate internally and

externally about STEM program

activities

One-way communication
tools, such as websites and
newsletters, and/or two-way

tools, like social media
platforms, webinars, and
meetings, are used monthly
to communicate internally and
externally about STEM
program activities

One-way communication tools,
such as websites and
newsletters, and/or two-way
tools, like social media
platforms, webinars, and
meetings, are used weekly to
communicate internally and
externally about STEM
program activities

9.3 Stakeholders &

Funding

A team of stakeholders has
assembled to discuss STEM
education solutions or to
create funding streams

A team of stakeholders assembles
roughly every 2-3 years to discuss

STEM education solutions,

including long-term funding; these

individuals include the STEM

Leadership Team, local business
partners, and other STEM industry

professionals

A team of stakeholders
assembles annually to
continue building a STEM
program and long-term
funding streams; these
individuals include the STEM
Leadership Team, local
business partners, and other
STEM industry professionals

A team of stakeholders
assembles semi-annually to
maintain a STEM program and
long-term funding streams;
these individuals include the
STEM Leadership Team, local
business partners, and other
STEM industry professionals
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(10) Connections: Al i gnment with st udentpsdiseamrdarg grogramat hways t o
, & : Description of Your
> B Early Developing Prepared Model ption of Yo
oz - School/
X oy - o o Program
STEM teachers vertically plan Once a vear STEM teachers Twice a year STEM teachers STEM teachers vertically plan within
= s yp . y . vertically plan within schools; and schools as needed; and twice a year
<oz within and across (elementary, | vertically plan within and across once a year STEM teachers plan STEM teachers plan across
o £ i i i i ; - X ;
— © c_Cu middle and high) schools every (elementary, middie and high) across (elementary, middle and high) (elementary, middle, and high)
o 2 years schools schools schools
oo Information about Information about postsecondary . :
o8 £ | posseconday STEM programs | STEM pragram and STEW | (TR Seoupeseeence | iomaien a0 pesszcendery
c EG and STEM career topics is career topics is shared Vi prog Vi prog
455 shared annually amon biannually amona counselors topics is shared quarterly among topics is shared monthly among
T < y 9 y g counselors and all teachers counselors and all teachers
= counselors and some teachers and some teachers
c i i H _
& 3.8 Coursesin 1 STEM- related Courses in 2-3 STEM-related Courses in 4 STEM-related career A wide variety of courses in STEM
Mo 2 ! . . . ) . related career fields are available to
g g 3§ career field are available to career fields are available to fields are available to students both students both face-to-face and
[aR SN students students face-to-face and virtually .
n virtually
Counselors and students interested
3 Counselors and students interested in STEM have developed one-on-
s 2 in STEM have developed one-on- one relationships and use both face-
o o
[l = Coiunrgzséosic? ?ndss;uEd&nts inter(égtl:arésienlOsrilglr\]/ldcsc}rl:wdrﬁgasicate one relationships, communicating to-face and virtual communication
2 3 2 communicate vearly about the virtually or face-to-face face-to-face or virtually at least frequently, including at least
332 yearly ¢ . y quarterly to discuss, plan and track quarterly face-to-face meetings, to
] student s6 f ut (| biannuallyaboutthest ud e . . i
g n T coursework future plans and coursework the connections and alignment of plan, discuss and track the
o X P st u d elans ® dareers and connections and alignment of
- postsecondary education st ud elans ® 8areprs and
postsecondary education
3 Counselors and STEM teachers Counselors and STEM teachers
20 C?T:J; este;c;]rr?uzrllld ZTEZ:SEZI%ESS Crgggfg:gfnﬁgﬁ Stgi?ggszg?sgs communicate quarterly (with at least | communicate regularly (with at least
0 % 2 al i nyme nt of al i nyme nt of 2 face-to-face meetings) to discuss 2 face-to-face meetings) to discuss
e 9 g the alignment o the alignment o
52 coursework to postsecor_]dary coursework to postsecor)dary coursework to postsecondary coursework to postsecondary
Q careers and/or education careers and/or education . :
o careers and/or education careers and/or education

87




(11) Connections: Availability of credit completion with postsecondary institutions, including community colleges, colleges and/or

universities
%)
l—
> & Early Developing Prepared Model Description of Your School/
« E -—) [ ) Program
|
]

11.1 Credit Completion
Availability

STEM program plan®® includes
1-2 offerings in STEM-related
career fields based upon an
agreement with at least 2
postsecondary institutions

STEM program plan®® includes a few

offerings in STEM-related career
fields based upon an agreement
with at least 2 postsecondary
institution

STEM program plan®® includes
multiple offerings in STEM-
related career fields based upon
agreements with 2-3
postsecondary institutions;
offerings were thoughtfully
selected based upon other
course availabilities at the
school

STEM program plan*®
includes a wide variety of
offerings in STEM-related
career fields based upon

agreements with 4 or more

postsecondary institutions;

offerings were thoughtfully

selected based upon other

course availabilities at the
school

11.2
Student
Enrollment

Less than 10% of participating
students are enrolled STEM
courses that provide access to
postsecondary institutions

10-25% of participating students

are enrolled STEM courses that

provide access to postsecondary
institutions

25-50% of participating
students are enrolled STEM
courses that provide access to
postsecondary institutions

Over 50% of participating
students are enrolled
STEM courses that
provide access to
postsecondary institutions

11.3
Comprehensive
Advising

Counselors understand the
postsecondary enrollment
process but rarely advise

students on STEM
opportunities

Counselors understand the
postsecondary enrollment process
and advise students on STEM
opportunities

Both counselors and STEM
teachers understand the
pathway completion and
postsecondary enrollment

process and regularly advise

students on STEM
opportunities

All counselors and all
teachers understand the
pathway completion and
postsecondary enrollment

process and regularly
advise students on STEM

opportunities

2 The NC STEM Program Plan offers three major education choices for students: (1) Future-Ready Core Course of Study including a four elective credit concentration in a STEM
field; (2) Career and College Promise with three options: a. Core 44 College Transfer programs in Engineering and Mathematics or Life and Health Sciences, b. Career Technical
Education Pathway, and c. Cooperative Innovative High School Program; and/or (3) Access to advanced coursework in college/university courses that lead to a STEM related

degree.
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Appendix H. Classroom Observation Results from CLASS Primcol

Table H1
Classroom Observation Results from CLASS Protot$tructional Support and Student
Engagement Dimensiolhy Mean Score

CLASS Dimension Mean Score
N 82
Content understanding 4.1
Analysis and problersolving 3.6
Quiality of feedback 4.5
Instructional dialogue 3.5
Student engagement 5.5

Note The CLASS Protocol is rated on a seygmint scale, 1 ;o evidencdo 7 =very strong evidenc&his

protocol is being used in multiple, natiodaVel, education studies including the Billke | i nda Gates Found
Measures of Effective Teaching (MET) project (Kane & Staiger, 2012). Golden LEAF STEM Initiative evaluation

team members received training on the use of the instrument and have received certification of their reliability. For

more information on the CLASS instrument sh#p://www.teachstone.org/abetlte-class/

Table H2
Classroom Observation Results from CLASS Profotoétructional Support and Student
EngagementDimnsi ons by Proportion of Scores Over A

CLASS Dimension Mean Score
N 82
Content understanding 84.1%
Analysis and problersolving 75.6%
Quiality of feedback 81.7%
Instructional dialogue 52.4%
Student engagement 97.6%

Note The CLASS Protocol is rated on a seymint scale, 1 10 evidencéo 7 =very strong evidenc&his

protocol is being used in multiple, natiodale vel , education studies including th
Measures of Effective Teaching (MEpjoject (Kane & Staiger, 2012). Golden LEAF STEM Initiative evaluation

team members received training on the use of the instrument and have received certification of their reliability. For

more information on the CLASS instrument sefp://www.teachstone.org/abetlte-class/
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Appendix I. Combined Upper Elementary School and Middle/High Schodb-STEM

Resultsi Demographic Comparisons

Table 11
Year TwaStudent Attitudes toward STHW Gender

] Mean Composite Score
STEM Attitude
Female Male
N 5,809 6,021
Math Attitudes 3.5 3.6
Science Attitudes 3.4 3.5
Engineering and Technology Attitudes 3.2 3.7
21stCentury Learning Attitudes 4.1 3.9
Note: Responses were recorded on a-fpaéint Likerts c a | e : Astrongly disagreebo
nor disagreed fi8)rofighyeagr é€édd, (ahd
Table 12
Year TwaStudent Attitudes toward STEM by Race/Ethnicity
Mean Composite Score
STEM Ame_rican Nati_\_/e _ _ _
Attitude Indian/ Asian AEj‘lr?cC; Hawaiian/ White/ Hispanic/ Multiracial
AK Ameri Pacific Caucasian Latino
. merican
Native Islander
N 423 182 1,517 29 7,294 1,380 477
Math Attitudes 3.4 3.6 3.6 3.3 3.6 3.5 3.4
Science
Attitudes 3.4 3.5 3.3 3.6 3.5 3.4 3.4
Engineering
and
3.5 3.5 3.4 3.2 3.4 3.5 3.4
Technology
Attitudes
21st Century
Learning 3.9 3.9 4.0 4.0 4.0 3.9 3.9
Attitudes
Note: Responses were recorded on a-fpaént Likerts c a | e : Astr gly disagreebo

nor disagreeo

Table 13

on
(8) rofighyeagredd, (&nd

Year TwaStudent Attitudes toward STEM by Schoeveland All Students

Mean Composite Score
STEM Attitude Upper Middle High All Students
Elementary
N 3,436 7,083 1,324 11,843
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Math Attitudes 3.7 3.5 3.3 3.5
Scignce Attitudes 3.5 3.4 3.3 3.4
Engineering & Technology| 3.5 3.4 33 3.4
Zﬁtﬁ;zgt:ry Learning 4.0 4.0 3.9 4.0
Note:Responsewere recordedonafiyeoi nt Li kert scale: fAstrongly

nor disagreeo
includes grades-8, and

Table 14

i nc

Year Two Student Interest in STEM Careers by GeawaleAll Students

i8) r on gl yhelapgpreérd DE | (eBrpedn t a r-y 0
AHI tutkes Paddds@2 | 0

di sagr ec

i Micd dide sSgh ad

Proportion fAlnterestedo
STEM Career Area
Female Male All Students
N 5,812 6,025 11,837
Physics 24.5% 39.4% 32.1%
Environmental Work 36.9% 36.9% 36.9%
Biology and Zoology 53.4% 43.3% 48.2%
Veterinary Work 63.9% 38.7% 51.1%
Mathematics 34.5% 39.5% 37.0%
Medicine 57.1% 37.5% 47.1%
Earth Science 35.3% 41.8% 38.6%
Computer Science 31.5% 52.2% 42.1%
Medical Science 46.6% 34.6% 40.5%
Chemistry 36.6% 44.1% 40.4%
Energy 22.6% 49.0% 36.0%
Engineering 31.1% 67.4% 49.6%
Note:Responses were recorded onafpw i nt scal e: ANot At Al |l I nterestedo
Alnterestedd (3),.and AVery Interestedo (4)
Table I5
YearTwo Student Interest in STEM Careers by Race/Ethnicity
Mean Composite Score
STEM Ame_rican Black/ Nati_\_/e _ _ _
Attitudes Inilzn/ Asian Aﬁrgig ) Hgg?i';ﬁ:n/ Cz\;\L/Jr(]:I;es?an Hgﬁrzc/ Multiracial
Native Islander
N 424 182 1,518 29 7,299 1,380 477
Physics 34.4% | 37.9%| 31.4% 34.5% 30.6% 37.3% 33.3%
E'\‘/:/’gfk”me”ta' 38.4% | 40.7% 34.5% @ 345% @ 36.2% | 38.8%  41.1%
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Biology & 47.9% | 51.6% 41.2% | 51.7% | 495% | 49.4% @ 44.4%
Zoology
V‘\':',f/%rr'{(‘ary 54.2% | 42.9% 42.8% | 58.6% @ 52.7% | 52.2% | 46.5%
Mathematics | 38.4% | 41.8% 485% | 37.9% | 33.8% | 40.7% A 36.1%
Medicine 46.2% | 54.4%| 48.4% | 51.7% | 46.1% | 52.4% | 455%
Earth Science | 42.0% | 48.4% 37.9% | 31.0% | 36.7% | 44.2% | 40.0%
Cgmputef 43.9% | 49.5% 47.8% | 37.9% | 39.2% | 47.6% | 43.4%
clence
Mse}g:gilce 415% | 43.4% 41.9% | 44.8% | 39.1% | 46.2% @ 38.6%
Chemistry 40.6% | 44.5%| 42.9% | 55.2% | 38.6% | 43.7% | 42.8%
Energy 39.2% | 39.6%| 39.2% | 20.7% | 33.6% | 41.6% | 35.6%
Engineering 55.0% | 57.1%| 47.6% 41.4% 49.0% 52.3% 49.3%
Note:Responses were recordedonafpw i nt scal e: fi Nolt) ,AtiA Neol IS ol nltnetreersetsetdedd O
Alnterestedd (3),.and fAVery I nterestedo (4)

Table 16

Year Two Student Interest in STEM Careers by Sdheve|

STEM Attitude

Mean Composite Score

Upper

Middle High
Elementary

N 3,438 7,088 1,324
Physics 37.9% 29.6% 30.3%
Environmental work 46.6% 32.9% 33.2%
Biology & Zoology 57.8% 45.2% 39.6%
Veterinary work 62.2% 48.2% 37.9%
Mathematics 45.0% 33.9% 33.6%
Medicine 47.4% 46.6% 48.9%
Earth science 52.1% 33.7% 29.5%
Computer science 52.2% 39.2% 31.0%
Medical science 44 5% 38.4% 41.1%
Chemistry 50.1% 37.2% 32.1%
Energy 48.5% 31.3% 28.9%
Engineering 54.5% 48.2% 43.8%
Note: Responses were recorded onafpuo i n't scal e: fiNot At Al | I nterestedo
Alnterestedd (3),.and AVery Interestedo (4)

Table 17

Year Two StuderEnglish Class Performance Expectations by Geader All Students

How Well do You Expect to Do

Proportion of Respondents
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This Yearin Your English Class?

Not Very Well | OK/Pretty W ell Very Well
Female N=5,480 4.9% 45.5% 49.7%
Male (N=5,654) 7.8% 54.5% 37.6%
All Students N=11,145) 6.4% 50.1% 43.5%

Table 18

Year Two Studeringlish Class Performance Expectations by Race/Ethnicity

How Well Do You Expect to Do
This Yearin Your English Class?

Proportion of Respondents

Not very well OK/Pretty well Very well

A(rplig%%r)l Indian/AK Native 8.5% 57 204 34.4%
A(s’\ilinl ;. 6.8% 56.8% 36.4%
B(Iilczkllgfgi](;an American 8.8% 46.4% 44.8%
Nati:/e HawaiiafPadfic Islander 14.3% 42.9% 42.9%

(N=29)
V\(/:Iii%/gggcasian 5.5% 48.4% 46.2%
H(i;gair’wizcéléatino 6.3% 56.7% 37.0%
Nél,ﬂt:iﬁcg)al 6.9% 53.8% 39.3%
Table B

Year TwaoStudenEnglish Class Performance Expectations by Scheaadl

How Well Do You Expect to Do
This Yearin Your English Class?

Percentage of Rspondents

Not Very Well | OK/Pretty Well Very Well
Upper ElementaryN=3,210) 7.0% 51.9% 41.1%
Middle School N=6,660) 6.2% 49.0% 44.8%
High School N=1,275) 5.7% 51.4% 43.0%

Notecin Upper
grades 912.

Table 110

El e me grades4y 0

il Micd dilde sSc hoeBl, 0 ainrdc IAHd egsh ¢Srcehdbeod 06

Year Two StudemMflathematics Class Performance Expectations by GeagAll Students
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How Well do You Expect to Do
This Yearin Your Math Class?

Proportion of Respondents

Not Very Well | OK/Pretty Well Very Well
Female N=5,478) 11.0% 42.5% 46.5%
Male (N=5,663) 11.1% 43.6% 45.3%
All Students N=11,153) 11.0% 43.1% 45.9%

Table 111

Year Two StudemMlathematics Class Performance Expectation®age/Ethnicity

How Well Do You Expect to Do
This Yearin Your Math Class?

Proportion of Respondents

Not very well | OK/Pretty well Very well

A(rpligg%r)l Indian/AK Native 13.6% 45.6% 40.8%
A(s[\llinl 5 9.1% 50.0% 40.9%
B(Iﬁlc:kllgfgigan American 11.2% 40.0% 48.8%
N(aNti;/;8;—|awaiiaVPac'fic Islander 14.3% 46.4% 39.3%
V\{Eii%{gg;casian 10.2% 43.3% 46.6%
H(i;;ial?iz(gléatino 12.6% 44.3% 43.1%
'Véllillt:iﬁc;)a' 13.9% 41.8% 44.3%
Table 112

YearTwo StudenMathematics Class Performance Expectations by Sdbwel

How Well Do You Expect to Do
This Year in Your Math Class?

Percentage of Respondents

Not Very Well | OK/Pretty W ell Very Well
Upper ElementaryN=3,216) 9.8% 37.0% 53.2%
Middle School N=6,666) 11.3% 44.7% 44.1%
High School N=1,271) 12.9% 50.3% 36.8%

Notecin Upper
grades 912.

Table 113

El ement ar-y0

il Micd dide sSgh aale 8 aidrdc IAHd egsh ¢Srcehdbeod 06
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How Well do You Expect to Do
This Yearin Your Science Class?

Proportion of Respondents

Not Very Well | OK/Pretty Well Very Well
Female N=5,475) 8.3% 44.8% 47.0%
Male (N=5,653) 7.7% 45.1% 47.2%
All Students (N-11,139) 8.0% 44.9% 47.1%

Table 114

Year Two Studer8cience Class Performance Expectations by Race/Ethnicity

How Well Do You Expect to Do
This Yearin Your Science Class?

Proportion of Respondents

Not very well OK/Pretty well Very well

A(rlr\llirgicé%r; Indian/AK Native 7 704 48.3% 44.0%
A(SI\IIinl 7 6.8% 60.8% 32.4%
B(Iﬁlc:kllgféi(():an American 11.6% 45.2% 43.2%
N(a’ﬁil/zes?awaiiar‘Padﬁc Islander ) 35.7% 64.3%
V\(/’t]lii%/’gggcasian 6.7% 42.8% 50.5%
H(i;p;alr’wiz%lléatino 9.6% 51.0% 39.4%
I\/El’illt:iﬁc()i)al 8.7% 49.8% 41.5%
Table 115

Year Two Studer8cience Class Performance Expectations by Sdbuel

How Well Do You Expect to Do
This Yearin Your Science Class?

Percentage oRespondents

Not Very Well | OK/Pretty Well Very Well
Upper ElementaryN=3,207) 7.6% 42.3% 50.0%
Middle School N=6,660) 7.8% 44.9% 47.4%
High School N=1,272) 9.8% 51.9% 38.4%

Note:iUpper
grades 912.

Table 116

El ement ar-y 0
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Year TwoMiddle & High SchooBtudenPlans to Take Advanced Mathematics Classes

Genderand All Students

In the Futur e, Do You Plan to
Take Advanced Classes in

Proportion of Respondents

M athematics? Yes NoO Not Sure
Female N=3,892) 50.0% 18.5% 31.5%
Male (N=3,970) 46.5% 21.6% 31.9%
All Students N=7,868) 48.2% 20.1% 31.7%

Note: The Upper Elementary-STEM did not contain this item.

Table 17

Year TwoMiddle & High SchooBtudenPlans to Take Advanced Mathematics Classes

Race/Ethnicity

In the Futur e, Do You Plan to
Take Advanced Classes in

Proportion of Respondents

Mathematics? Yes No Not Sure
A(rlr\llirzicéalr; Indian/AK Native A4 4% 25.7% 29.9%
A(sl\lla;nl - 53.5% 12.1% 34.4%
B(Iﬁlc:lgégicanAmerican 54.1% 20.6% 25.2%
N(al\lti;/f3;—|awaiiaVPac'fic Islander 38.5% - 46.2%
V\(/plii(;/’gjgcasian 47 7% 20.1% 32.3%
H(i;p;agr;ig)/Latino 49 7% 16.5% 33.8%
'Véllillt:ig%%a' 44.1% 24.2% 31.7%

Note: The Upper Elementary-STEM did not contain this item.

Table 118

Year Two Middle & High School Studd?iains to Take Advanced Mathematics Classes by

SchoollLevel

In the Futur e, Do You Plan to
Take Advanced Classes in
M athematics?

Percentage of Respondents

Yes

No

Not Sure
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Upper Elementary - - -
Middle School N=6,601) 49.0% 18.7% 32.3%
High School (N-1,267) 44.1% 27.6% 28.3%

Note: The Upper Elementary-STEM did not contain thisiteni Middl e School 06 #8aoHudé&lsghrade
School 06 incl2zudes grades 9

Table 119
Year Two Middle & High School Studd?ians to Take Advanced Science Classes by Gender
and All Students

In the Future, Do You Plan to Proportion of Respondents
Take Advanced Classes in
Science Yes No Not Sure
Female N=3,883) 41.8% 20.4% 37.9%
Male (N=3,974) 43.5% 20.7% 35.8%
All Students N=7,864) 42.6% 20.5% 36.9%

Note: The Upper Elementary-STEM did not contain this item.

Table 120
Year Two Middle & High School Studdtiains to Take Advancettience Classes by
Race/Ethnicity

In the Future, Do You Plan to Proportion of Respondents
Take Advanced Classes in
Science? Yes No Not Sure
A(rlr\lligcéazr; Indian/AK Native 39.79% 26.0% 34.4%
A(SI\Ilinl%) 41.0% 16.7% 42.3%
B(Iﬁlilg?glcanAmerlcan 39 3% 27.4% 33.3%
Native HawaiiafPadfic Islander 0 o
(N=13 61.5% 38.5%
V\(/’r\wllieSIgggcasmn 44 5% 19.2% 36.3%
H(l;g%r;g)/Latmo 39.1% 18.9% 42.0%
I\/El’illzrse:)c;»al 40.1% 23.6% 36.3%

Note: The UppetElementary SSTEM did not contain this item.
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Table 121

Year Two Middle & High School Studdtiains to Take Advance&tienceClasses by School

Level

In the Futur e, Do You Plan to
Take Advanced Classes in

Percentage of Respondents

Science? Yes No Not Sure
Upper Elementary - - -
Middle School N=6,602) 42.9% 19.2% 37.9%
High School N=1,262) 41.4% 27.5% 31.1%
Note: The Upper Elementary-STEM did not contain thisiteni Mi ddl e School é

School 0 incl2zudes

Table 122

grades 9

iamadl uidHe sg hg r a «

Year Two Middle & High School Studdriains to Attend College by Gender and All Students

Do You Plan to Go to College?

Proportion of Respondents

Yes No Not Sure
Female N=3,913) 91.2% 0.8% 7.8%
Male (N=4,014) 82.3% 3.0% 14.7%
All Students(N=7,934) 86.7% 1.9% 11.4%

Note: The Upper Elementary-STEM did not contain this item.

Table 123

Year Two Middle & High School Studdriins toAttend Collegdy Race/Ethnicity

Do You Plan to Go to College?

Proportion of Respondents

Yes No Not Sure
A(rlr\lligcé%r)] Indian/AK Native 84.9% 3.8% 11.3%
A(Sl\llinl 55 78.7% - 20.0%
B(Iﬁlzlgg;)ricanAmerican 90.1% 1.9% 8.0%
N(ﬁi;/f;awaiialPadﬁc Islander 84.6% . -
V\(/Elii%/’gsgcasian 88.1% 1.7% 10.2%
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Hispanic/Latino . ) )
(N=936) 78.9% 1.7% 19.4%

Multiracial ] : )
(N=307) 86.6% 3.6% 9.8%

Note: The Upper Elementary-STEM did not contain this item.

Table 124

Year Two Middle & High School Studdtitins toAttend Collegdy SchoolLevel

Do You Plan to Goto College?

Percentage of Respondents

Yes No Not Sure
Upper Elementary - - -
Middle School N=6,669) 87.8% 1.3% 10.9%
High School N=1,265) 81.0% 5.1% 13.8%
Note:The Upper Elementary-STEM di d not contain this

School 0 incl2zudes

Table 125

Year Two Middle & High School Studdtiains to Attend Twaor Four-Year College by Gender

and All Students

Are Y ou Planning onGoing to a Community

grades 9

Proportion of Respondents

College or FourYear CollegelUniversity First? Community Four-Year
College College/University

Female N=3,479) 24.2% 75.8%

Male (N=3,172) 21.1% 78.9%

All Students N=6,656) 22.7% 77.3%

Note:The Upper Elementary-STEM di d not contain this ite

to attend college?0 item were not asked th

Table 126

Year Two Middle & High School Studdtiains to Attend Twar Four-Year College by

Race/Ethnicity

Are You Planning onGoing to a Community
College or FourYear CollegeUniversity First?

Proportion of Respondents

m. Student s
is question

Yes

No

American Indian/AK Native
(N=218)

33.9%

66.1%
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A(Sr\i|a:nll8) 20.3% 79.7%
B(Iﬁ(;l;/ggicanAmerican 17 1% 82.9%
N(?\lti;/fl?awaiiar‘Padﬁc Islander ) 81.8%
V\(’L‘Iiii/gg;caga” 21.4% 78.6%
H(i;g%i%’ Latino 31.7% 68.3%
'Véllil't:i;%‘i:)a' 21.7% 78.4%
Note: The Upper Elementary-STEM didnotc ont ai n t his i tem. Students
to attend college?0 item were not asked this
Table 127

Year Two Middle & High School Studd?iains to Attendwo- or Four-Year Collegey Schoal

Level

Are You Planning onGoing to a Community
College or FourYear CollegeUniversity First?

Percentage of Respondents

wh o

Yes No
Upper Elementary - -
Middle School N=5,670) 22.0% 78.0%
High School N=986) 26.4% 73.6%
Note: The Upper Elementary-STEM didnotc ont ai n t hi s i tem. Students

to attend coll ege?0

School 06 incl2zudes

Table 128

Year Two Studemfwareness of Semtists by Gender and All Students

Do You Know Any Adults Who

Work as Scientists?

Proportion of Respondents

wh o
item werieMi datl ea sSkkehd otl 8 dangpdl efedHdisphyg r«
grades 9

Yes No Not Sure
Female N=5,470) 22.5% 52.5% 25.0%
Male (N=5,652) 26.8% 52.7% 20.5%
All Students N=11,134) 24.7% 52.6% 22.8%

Table 129

Year Two Studemtwareness of Scientidty Race/Ethnicity
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Do You Know Any Adults Who Proportion of Respondents
Work as Scientists?
Yes No Not Sure

A(rplig%z;r)l Indian/AK Native 22 50 52 50 25.0%
A(Sl\llinlﬁl) 26.8% 52.7% 20.5%
B(Iﬁ(;liﬁf(;ganAmencan 25 1% 53.4% 21.5%
N(?\ltg/éeS;%awauar‘Pacﬁc Islander 29 204 47 6% 23.3%
V\(lplizlgigca&an 20.1% 54.6% 25.3%
H(|:I|2a1n|2cggatmo 25.1% 53.4% 21.5%
lvéllillﬂzczl)al 39.3% 35.7% 25.0%
Table 130

Year Two Studemfwareness of Scientigty Schoolevel

Do You Know Any Adults Who Percentage of Respondents
Work as Scientists?
Yes No Not Sure
Upper Elementary N=3,229) 18.1% 47.5% 34.4%
Middle School N=6,641) 26.5% 54.3% 19.1%
High School N=1,264) 31.7% 56.3% 12.1%

Note:iUpper El ementary0o fiMicddidesSghadaled aihrdc IAHd egsh ¢Srcehdbeod 066
grades 912.

Table 131
Year Two Stude®wareness of Engineers by Gender and All Students

Do You Know Any Adults Who Proportion of Respondents
Work as Engineers?
Yes No Not Sure
Female N=5,470) 56.9% 25.4% 17.8%
Male (N=5,644) 64.9% 22.6% 12.5%
All Students N=11,126) 60.9% 24.0% 15.1%

Table 132
Year Two Studemtwareness dEngineerdoy Race/Ethnicity
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Do You Know Any Adults Who
Work as Engineer®

Proportion of Respondents

Yes No Not Sure

A(nlclig(;r)] Indian/AK Native 65.4% 20.2% 14.5%
A(SI\Ilinl74) 56.3% 23.6% 20.1%
B(Iﬁlc;kllgfg%an American 56.8% 30.1% 13.2%
Native Hawaiian/Pacific Islander o 0

(No28) 71.4% - 17.9%
e
H(l;gainlzcélé;ltmo 55.4% 28.7% 15.9%
{o;
Table 133

Year Two Studemfwareness oEngineersoy Schoclevel

Do You Know Any Adults Who
Work as Engineers

Percentage of Respondents

Yes No Not Sure
Upper Elementary N=3,224) 52.4% 27.3% 20.4%
Middle School N=6,638) 64.5% 22.0% 13.5%
High School N=1,264) 63.8% 26.1% 10.1%

Note:iUpper El ementar-y0

grades 912.

Table 134

Year Two Studemfwareness of Mathematicians by Gender and All Students

Do You Know Any Adults Who
Work as Mathematicians?

i Micd dide sSgh aale & aidrdc IAHd egsh ¢Srcehdbeod 06

Proportion of Respondents

Yes No Not Sure
Female N=5,467) 38.3% 40.5% 21.2%
Male (N=5,642) 37.6% 44.7% 17.7%
All Students N=11,121) 37.9% 42.6% 19.5%

Table 135



Golden LEAF STEM Initiative
May 2013

Year Two Stude§wareness of Mathematicians by Race/Ethnicity

Do You Know Any Adults Who
Work as Mathematicians?

Proportion of Respondents

Yes No Not Sure

A(rplig%z;r)l Indian/AK Native 38.0% 40.8% 21.2%
A(sl\llinl - 27.6% 44.3% 28.2%
B(Iﬁ(;liﬁfgiganAmerican 44.3% 40.0% 15.7%
N(?\lti;/éeS?awaiiafPadﬁc Islander 32.1% 46.4% 21.4%
V\(/Rlii%/’gigcasian 37.5% 42.8% 19.8%
H(i:lgal?izcgléatino 35.3% 44.9% 19.8%
I\/Ellillt:izc]i)al 38.8% 44.7% 16.6%
Table 136

Year Two Studemwareness of Mathematicians by Schioevel

Do You Know Any Adults Who
Work as Mathematicians?

Percentage of Respondents

Yes No Not Sure
Upper Elementary N=3,222) 29.7% 44.2% 26.1%
Middle School N=6,635) 40.7% 41.8% 17.6%
High School N=1,264) 44.6% 43.0% 12.4%

Note:iUpper
grades 912.

Table 137

El ement ar-y0

Year Two Studemwareness of Technologists by Gender and All Students

Do You Know Any Adults Who
Work as Technologists?

Proportion of Respondents

i Micd dllde sSgh aale & aidrdc IAHd egsh ¢Srcehdbeod 06

Yes No Not Sure
Female N=5,467) 42.4% 33.4% 24.2%
Male (N=5,642) 47.4% 33.2% 19.4%
All Students N=11,121) 44 .9% 33.3% 21.8%
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Table 138
Year Two Studemwareness of echnologist by Race/Ethnicity

Do You Know Any Adults Who Proportion of Respondents

Work as Technologiss?
Yes No Not Sure

A(nlclig(;r)] Indian/AK Native 46.5% 31.5% 22 0%
Asian 37.9% 32.2% 29.9%

(N=1749)
Blacik/AfrlcanAmerlcan 48.9% 33.50 17.6%

(N=1,399
Nathle HawaiiariPadfic Islander 64.3% i 25 0%

(N=28)
White/Caucasian 44.0% 33.1% 22.9%

(N=6,915

— 1% .0% 3%
H(',fl‘ﬁ”'z‘gga“”o 43.1% 36.6% 20.3%
_ 4% 1% oY%

'\’E‘,i:ﬂﬁc]')a' 49.4% 33.1% 17.5%
Table 139
Year Two Studemwareness of echnologist®y Schoolevel

Do You Know Any Adults Who Percentage of Respondents

Work as Technologiss?
Yes No Not Sure

Upper Elementary N=3,222) 39.3% 34.7% 26.0%
Middle School N=6,636) 47.3% 32.1% 20.7%
High School N=1,263) 46.9% 36.3% 16.9%

Note:iUpper El ementary 0 MMicddide sSgh aale& aidrdc IAHd egsh ¢Srcehdoeod 06
grades 912.
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Appendix J. Upper Elementary School (45th) Student Attitudes toward STEM (S STEM)

Survey Item-Level Results

Table J1

Year TwdJpper Elementary School Stud&STEM Attitudes

Proportion of Respondents
(N=3,324i 3,429)

Survey ltem Strongly hfg;trk;r Strongly
Disagree Disagree Nor Agree Agree
Disagree

Math Attitudes
1. Math has been my worst subject.] 5.0% 9.8% 11.7% | 38.7% | 34.8%
2. m‘tﬁa[‘use's r?];‘h ol der .| 1560 | 10.8% | 247% |28.8% 11.1%
3. Math is hard for me. 6.7% 15.5% 14.5% 36.8% | 26.5%
4. \'Naérl‘l"itnhfn%e of studemho does | ¢ 100 | 15706 | 157% | 37.0%| 25.3%
5. I canunderstand mostsubjects | o 2o | 19500 | 12306 | 34.4%| 27.3%

easily, but math is difficult for me
6. va‘jﬂsiﬁrri;t%"“'d do advanced 5.8% 9.3% 12.9% | 39.6%| 32.5%
7. | can get good grades in math. 3.9% 5.7% 9.9% 42.6% | 37.9%
8. I amgood at math. 5.2% 10.9% 13.5% | 38.5% | 31.9%
Science Attitudes
9. 'Sgig’ni‘ére of myself when I do 40% | 83% | 152% | 46.4%| 26.2%
10. 'Sggr‘:::icons'der a career in 133% | 25.3% | 24.8% | 23.2%| 13.5%
11. LE?E?EELOOEFG sciencewhenlge -, a00 | 1960 | 30.6% | 29.7%| 12.3%
12'2“3}%‘9 sciencavillhelpme earn o a00 | 1720 | 26.7% | 31.7%| 17.5%
13'\'/\/"(‘)"::(”%" science formy future | 14 300 | 20806 | 24.9% | 28.1%| 15.8%
14.1 know | can do well in science. 2.9% 5.3% 10.0% 47.4% | 34.4%
15. ;C;/e”cle ‘;‘””f bg '?gortavctcfor mell gaw | 187% | 27.7% | 28.0%| 17.2%
16.1 can handle most subjects well,

but | cannot do a good job with 5.5% 15.0% 145% | 34.5%| 30.5%

science.
17.1 am sure | could do advanced 7 3% 11.3% 17.0% 37.0%| 27.4%

work in science.
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Proportion of Respondents
(N=3,324i 3,429)

Neither
Survey Item Strongly Disaaree Agree Agree Strongly
Disagree 9 Nor 9 Agree
Disagree

Engineering& TechnologyAttitudes

18'L2§3J8t'smag'”e°rea“”9 new 51% | 11.1% | 16.1% | 41.2%| 26.5%

19.1f I learn engineering, then | can
improve things that people use 4.6% 11.% 20.5% | 42.9%| 20.3%
every day.

20. {h"’i‘%go‘)d at buildingndfixing 7.7% | 14.8% | 17.7% | 35.9%| 24.0%

21.1am |_nterestd in what makes 9.4% 17.9% 16.4% | 32.4% | 23.8%
machines work.

22.Designing products or structures
will be important for my future 9.7% 19.2% 27.3% | 26.8%| 16.9%
work.

23.\IN<':1)rR<cunms about how electronic 6.9% 15.0% 14.8% | 36.0%| 27.3%

24._I Would_llke_ to usecreativity and 3.4% 7 6% 12.9% | 355% | 40.6%
innovation in my future work.

25.Knowing how to use math and
science together will g me to 5.3% 8.1% 19.5% | 38.5% | 28.7%
invent useful things.

26.1 bellevg I can be s_,uccessful inal g5, 14.9% 2230 | 31206 22.0%
career in engineering

21st Century Learning

27.1am con_fldent | can lead others t 3.1% 6.7% 16.3% | 45.80% | 28.1%
accomplish a goal.

28.1 am confident I_can encourage 1.7% 31% 9.7% 47.9%| 37.6%
others to do their best.

Zg'gﬁg’li@"v‘\r[‘g?ﬁ”t Icanproduce high 4 500 | 4006 | 13.0% | 46.1%| 35.6%
30.1 am confident | can respect the 2. 0% 4.6% 11.8% | 42.49%| 39204
differences of my peers. ' ' ' ' '
31.1 am confident | can help my peef  1.8% 3.2% 10.7% | 49.2%| 35.1%

32.1 am confident | can include
ot hersdé perspec 23% 6.6% 21.4% | 43.3%| 26.4%
decisions.

33.1am cor_1f|dent | can make changg 3.7% 7 706 191% | 43.206| 26.3%
when things do not go as planne

34.1 am confident | can set my own 1.8% 4.2% 121% | 43.79%| 38204

learning goals.
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Proportion of Respondents
(N=3,324i 3,429)

Survey Item

Strongly
Disagree

Disagree

Neither
Agree
Nor
Disagree

Agree

Strongly
Agree

35.1 am confident | can manage my

2.6%

5.1%

14.2%

42.2%

time wisely when working on my
own.

36.0%

36.When | have many assignments,
can choose which ones need to |
done first.

2.6% 4

.6%

9.8%

43.1%

39.9%

37.1 am confident | can work well
with students from different
backgrounds.

Table J2

3.1% 6

1%

15.0%

40.4%

Year Two Upper Elementary School Student Interest in STEM Careers

35.4%

Proportion of Respondents

Career

Not at All
I nterested

Not So
I nterested

Interested

Very
interested

Physics:is the study of basic laws governing th
motion, energy, structure, and interactions of

matter. This can include studying the nature of
universe (aviation engineer, alternative energy
technician, lab technician, physicist, astronomg

23.8%

36.0%

27.0%

13.2%

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

16.8%

33.6%

33.7%

15.9%

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

14.3%

24.2%

35.0%

26.5%

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

producer, animal caretaker)

13.4%

20.4%

32.1%

34.2%
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Proportion of Respondents

Career

Not at All
I nterested

Not So
I nterested

Interested

Very
interested

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

23.0%

29.1%

29.9%

18.0%

Medicine: involves maintaining health and

preventing and treating disea¢ep hy si c i
assistant, nurse, doctor, nutritionist, emergenc
medical technician, physical therapist, dentist)

20.4%

29.2%

30.8%

19.7%

Earth Science:is the study of earth, including th
air, land, and ocean. (geologist, weather
forecaster, archaeologist, geoscientist)

17.5%

26.9%

32.2%

23.4%

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

17.6%

26.8%

30.9%

24.7%

Medical Scienceinvolves researching human
disease and working to find new solutions to
human health problemg&linical laboratory
technologist, medical scientist, biomedical
engineergpidemiologist, pharmacologist)

22.5%

30.1%

29.2%

18.2%

Chemistry: uses math and experiments to sear|
for new chemicals, and to study the structure o
matter and how it behavgghemical technician,
chemist, chemical engineer)

19.5%

27.1%

30.6%

22.9%

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

20.0%

28.3%

30.9%

20.8%

Engineering: involves designing, testing, and
manufacturing new products (like machines,
bridges, buildings, and electronics) through the
use of math, science, and computéiil,

industrial, agricultural, ormechanical engineers
welder, autemechanic, engineering technician,

construction manager)

Table J3

19.8%

22.2%

31.1%

Year Two Upper Elementary School StudéiaissPerformanceExpectations

How Well Do You Expect to
Do ThisYearinYo u r S

Proportion of Respondents

(N=3,216)

26.9%
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Not Very Well OK/Pretty W ell Very Well

English/Language Artsl&ss? 7.0% 51.9% 41.1%
Math Class? 9.8% 37.0% 53.2%
Science Class? 7.6% 42.3% 50.0%
Table J4

Year TwaUpper Elementaryschool Student AwarenessSIEM Professionals

Proportion of Respondents
Do You Know Any Adults (N=3,229)

Who Work Ase Yes No Not sure
Scientists? 18.1% 47.5% 34.4%
Engineers? 52.4% 27.3% 20.4%
Mathematicians? 29.7% 44.2% 26.1%
Technologists? 39.3% 34.7% 26.0%
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Appendix K. Middle and High School (612th) Student Attitudes toward STEM (SSTEM)

Survey Item-Level Results

Table K1

Year Two Middle and High School StudSAiEM Attitudes

Proportion of Respondents

(N=8,113i 8,409

Survey ltem Strongly I\fg;trt‘;ar Strongly
Disagree Disagree Nor Agree Agree
Disagree

Math Attitudes
1. Math has been my worst subject.| 7.7% 13.1% 18.3% | 32.4% | 28.5%
2. Lrg?ﬂlsecsor?g?her choosingacarel .00 | 2180 | 205% | 25.3%| 7.5%
3. Math is hard for me. 7.2% 16.7% 23.9% 33.4% | 18.7%
4. i'nam;thhe type of studemo dowell | o200 | 14300 | 2250 | 37.1%| 19.4%
5. Icanunderstand mostsubjects | ¢ g0 | 15800 | 19206 | 36.8%| 22.4%

easily, but math is difficult for me
6. va‘jﬂsiﬁrri;t%"“'d do advanced 10.8% | 15.9% | 23.8% | 32.4%| 17.2%
7. | can get good grades in math. 3.8% 5.5% 14.9% | 44.5% | 31.4%
8. I amgood at math. 5.6% 9.9% 21.9% | 38.5%| 24.1%
Science Attitudes
9. 'Sgig’ni‘ére of myself when I do 43% | 109% | 26.9% | 42.5%| 15.5%
10. 'Sggr‘:::icons'der a career in 11.8% | 21.6% | 28.7% | 24.6%| 13.3%
11. 'O‘ji(gfgtcfoglse sciencewhenlge ;a0 | 18106 | 305% | 30.3%| 13.3%
12'2“%';9 science willhelpme ear ¢ 100 | 17300 | 306% | 37.4%| 15.6%
13'\'IVV(‘)"r'L”eed science formyfuture | 2 200 | 16706 | 34.3% |27.4%| 14.4%
14.1 know | can do well in science. 2.7% 4.7% 14.6% 52.0%| 26.0%
15. ;C;/e”cle ‘;‘””f bg '?gortavctcfor mell 71 | 168% | 36.6% | 261%| 13.4%
16.1 can handle most subjects well,

but | cannot do a good job with 4.2% 10.7% 20.1% | 38.8% | 26.2%

science.
17.1 am surd could do advanced 9.5% 14.6% 27 8% 30.4%| 17.7%

work in science.
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Proportion of Respondents

(N=8,113i 8,409

Neither
Survey Item Strongly Disaaree Agree Agree Strongly
Disagree 9 Nor g Agree
Disagree
Engineering& TechnologyAttitudes
21. LL‘;‘ngt'smag'”e creating new 45% | 12.2% | 23.1% |42.1%| 18.1%
28.1f | learn engineering, then | can
improve things that people use 4.1% 10.6% 25.1% | 44.9%| 15.3%
every day.
29. {h"’i‘%go‘)d at buildingnd fixing 7.0% | 15.9% | 25.6% | 33.4%| 18.0%
30. 'maa”;'h'ir;]tg;evflt:”'(“ what makes 10.6% | 22.2% | 24.4% | 27.8%| 15.0%
31.Designing products or structures
will be important for my future 8.7% 22.8% 33.6% | 23.5%| 11.5%
work.
32.\IN<':1)rR<cunms about how electronic 7 4% 17.6% 22 1% | 35.9%| 17.7%
33._I Would_llke_ to use creativity and 5 504 13.8% 274% | 34.7%| 18.7%
innovation in my future work.
34.Knowing how to use math and
science together will g me to 5.1% 9.6% 27.8% | 39.2%| 18.2%
inventuseful things.
35;2?;'::’; Iec;gi]ntéee fi’r‘:gceSSf“' Nal 1000 | 17.2% | 30.4% |27.6%| 14.7%
21st Century Learning
38'2322)&%?2%‘9;“9'02?” lead others 5 700 | 48% | 21.2% |47.8%| 23.5%
39. :)f;}”;rgotgf'gsrt‘;;f‘g;sqcourage 1.8% 35% | 17.5% | 49.7%| 27.6%
4O'|q3$it(;ov32cri|?m Icanproduce high 4 g0 | 4706 | 225% | 455%| 25.6%
41 Lﬁgrgﬂgggeo'}t*%”e;erzpe‘:t the | 1706 | 24% | 144% | 49.0%| 325%
42.1 am confident | camelp my peers| 1.8% 3.0% 16.3% | 50.1% | 28.8%
43.1 am confident | can include
ot hersdé perspec 1.8% 3.6% 19.4% | 50.8% | 24.4%
decisions.
44.1 am confldent | can make changg 1.7% 3.79% 20.1% | 49.99% | 24.7%
when things do not go as planne
45.1 amconfident | can set my own 1.5% 3 4% 16.4% | 4720 315%

learning goals.
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Proportion of Respondents

(N=8,113i 8,409

Survey Item

Strongly
Disagree

Disagree

Neither
Agree
Nor
Disagree

Agree

Strongly
Agree

46.1 am confident | can manage my

2.6%

5.9%

20.8%

45.6%

time wisely when working on my
own.

25.1%

47.When | have many assignments,
can choose which ones need to |
done first.

2.1%

4.3%

17.7%

46.6%

29.4%

48.1 am confident | can work well
with students from different
backgrounds.

Table K2

2.2% 3

.8%

19.9%

43.9%

Year TwaMiddle and HighSchool Student Interest in STEM Careers

30.3%

Proportion of Respondents

Career

Not at All
I nterested

Not So
I nterested

Interested

Very
interested

Physics:is the study of basic laws governing th
motion, energy, structure, and interactions of

matter. This can include studying the nature of
universe (aviation engineer, alternative energy
technician, lab technician, physicist, astronomg

26.20

42. %%

23.8%

7.6%

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

23.8%

41. %0

26.8%0

1.7%

Biology and Zoology:involve the study of living
organisms (such as plants and animals) and th
processes of life. Thiscludes working with
farm animals and in areas like nutrition and
breeding (biological technician, biological
scientist, plant breeder, crop lab technician,
animal scientist, geneticist, zoologist)

21.%%

32.2%

30.9%

15.9%

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

producer, animal caretaker)

20.0%

31.1%

29.9%

19.1%
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Proportion of Respondents

Career

Not at All
I nterested

Not So
I nterested

Interested

Very
interested

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

28.1%

36.4%0

26.4%

9.1%

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

19.7%6

31.0%

29. %

195%

Earth Science:is the study of earth, including th
air, land, and ocean. (geologist, weather
forecaster, archaeologist, geoscientist)

26.20

39.20

26.9%0

8.1%

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

27.0%

33.20

25.8%0

14.1%

Medical Scienceinvolves researching human
disease and working to find new solutions to
human health problemg&linical laboratory
technologist, medical scientist, biomedical
engineer, epidemiologist, pharmacologist)

24.%%

34.9%

25.8%

14.9%

Chemistry: uses math and experiments to sear|
for new chemicals, and to study the structure o
matter and how it behavgghemical technician,

chemist, chemical engineer)

26.6%0

35.3%

26. 70

11.9%

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

28.4%

39.2%

24.3%

8.1%

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

construction manager)

Table K3

23.9%

26. 70

28.3%0

Year TwoMiddle and HighSchool StudertlassPerformanceExpectations

How Well Do You Expect to

Proportion of Respondents

(N=7,937

21.3%

Do This Year

Not Very Well

| OK/Pretty Well |

Very Well
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English/Language Artsl@ss? 6.1% 49.%% 44.3%
Math Class? 11.3% 45.6% 42.%%
Science Class? 8.1% 46.0% 45.%%
Table K4

Year TwadJpper Elementarychool Student Awareness of STEM Professionals

Do You Know Any Adults Proportion Bf Respondents

Who Work Asé (N=7,909
Yes No Not sure
Scientists? 27.%% 54.8% 18.0%
Engineers? 64.2% 22.6% 13.0%
Mathematicians? 41.3% 42.0% 16.8%
Technologists? 47. 2% 32. ™0 20.1%
Table K5

Year TwaMiddle and HighSchool Studertlans to Take Advanced Classes

Proportion of Respondents
In the Future, Do You Plan to (N=7.868)

Take Advanced Classesn:

Yes No Not sure
Mathematics? 48.2% 20.1% 31.7%
Science? 42.6% 20.5% 36.9%

Table K6
Year TwaMiddle and HighSchool Student Plans to Atte@Gdllege

Percentage of respondents

Do You Plan to Go to Wllege? (N=7,934)
Yes No Not sure

All middle & high school 86.7% 1.9% 11.4%

students
Table K7
Year TwaMiddle and High School Student Plans to Attend-Tavd-our-Year College

Are You Planning on Going to a Community Percentage of respondents
College or FourYear College/University Hrst? (N=6,656)

Community College | Four-Year College

All Middle & High School Students 22.7% 77.3%

Note:St udent s who responded fiNodo to the fiDo you plan to
the survey.
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Appendix L. Combined Science, Technology, Engineering, Mathematics, and Elementary
T-STEM Resultsi Demographic Comparisons

Table L1
Year TwoTleacher SelEfficacy and Beliefs (PSTEBS) and Outcome Expect@TQES) by
Subject Area and All Teachers

Mean Composite Score

Scale _ _ _ All
Science | Technology | Engineering | Math Teachers
N 351 42 9 261 535
Personal (STEM) Teachin(
Efficacy and Beliefs 3.9 4.0 4.2 4.0 4.0

Scale (PSTEBS)

(STEM) Teaching
Outcome Expectancy 3.4 3.3 3.6 3.5 3.4
Scale (STOES)

Note: Responses were recorded on a-fpaént Likerts c a | e : Astrongly disagreeo (1), f
nor disagreeodo {i8)r ofighyfeSacgiretndcde, 0 Gajndd fAMat ho teacher res
elementary school teacher respondents who taught either science onlynimatin science and math. For

el ementary teacher respondents who tesltsgudrdcaldulatedrusilgci enc e

compositePSTEBS and STOE&ore.

Table L2
Year TwoTeacher SelEfficacy and Beliefs (PSTEBS) and Outcome Expect@QES) by
SchoolLevel

Mean Composite Score
Scale : :
Elementary Middle High
N 247 201 77
Personal (STEM) Teaching Efficacy 39 41 39
and Beliefs Scale (PSTEBS) ' ' '
(STEM) Teaching Outcome
Expectancyscale (STOES) 3.5 3.4 33
Note:Responses were recordedonafive i nt Li kert scal e: fistrongly disagr ece
nor disagreeo (3), fiagreeo ( 4AKEBSarwlSTOES xdres waraptedforagr ee o (!

elementary teacher respondents who taught both science and math.

Table L3
Year Two Scienceeacher SelEfficacy and Beliefs (PSTEBS) and Outcome Expectancy
(STOES) by Schodlevel

Scale Mean Composite Score
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Elementary Middle Science | High Science
Science

N 208 110 28
Personal (STEM) Teaching Efficacy 38 41 41

and Beliefs Scale (PSTEBS) ' ' '
(STEM) Teaching Outcome

Expectancy Scale (STOES) 3.4 3.5 3.3
Note: Responses were recorded on a-fpoént Likerts c a | e : Astrongly disagreeo (1), ¥
nor disagreeo (3), fiagreeo (4), and fAstrongly agreeo ('

Table L4
Year Two MathTeacher SelEfficacy and Beliefs (PSTEBS) and Outcome Expect{SitQES)
by Schoolevel

Mean Composie Score
Scale Elementary : .
Math Middle Math High Math

N 160 67 30
Personal (STEM) Teaching Efficacy

and Beliefs Scale (PSTEBS) 4.0 4.1 4.2
(STEM) Teaching Outcome

Expectancy Scale (STOES) 3.5 3.4 33
Note: Responses were recorded on a-fpeént Likerts c a | e : Astrongly disagreeo (1), f
nor disagreeo (3), Afagreed (4), and Astrongly agreeo (!

Table L5
Year Two Engineeringleacher SelEfficacy and Beliefs (PSTEBS) and Outcome Expectancy
(STOES) by Schodlevel

Mean Composite Score

Scale Elementary Middle High
Engineering Engineering Engineering
N 0 5 4

Personal (STEM) Teaching Efficacy

and Beliefs Scale (PSTEBS) ) 4.2 4.2
(STEM) Teaching Outcome i 3.7 36

Expectancy Scale (STOES) ' '
Note: Responses were recorded diiva-p o i nt Li kert scale: fAstrongly disagr ece
nor disagreeo (3), fiagreeo (4), and fAstrongly agreeo ('

Table L6
Year Two Technologleacher SelEfficacy and Beliefs (PSTEBS) and Outcome Expectancy
(STOES) by Schotleel
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Mean Composite Score

Scale Elementary Middle High
Technology Technology Technology

N 0 19 15
Personal (STEM) Teaching Efficacy i 41 3.9

and Beliefs Scale (PSTEBS) ' '
(STEM) Teaching Outcome i 3.4 3.9

Expectancy Scale (STOES) ' '
Note:Responses werecordedonafivp oi nt Li kert scale: fAstrongly
nor disagreeo (3), fiagreeo (4), and Astrongly

Table L7

Year Two Technologleacher SelEfficacy and Beliefs (PSTEBS) and Outcome Expectancy

(STOES)y Year of Experience

Mean Composite Score

Scale
0-3 Years 4-10 Years 11 or More
Years
N 73 165 296
Personal (STEM) Teaching Efficacy
and Beliefs Scale (PSTEBS) 4.0 4.0 4.0
(STEM) Teaching Outcome
Expectancy Scale (STOES) 3.6 3.4 3.4
Note:Responses were recordedonafve i nt Li kert scale: #Astrongly
nor disagreeo (3), Afagreed (4), and Astrongly
Table L8
Year TwoTeacher Use of Instructional Technology by Subject Area
During [subjectarea) Proportion fAUsuallyodo ot
instructional meetings
(e.g. class periods, after All
school activities, days of | Science | Technology | Engineering | Math Teachers
summer camp, etc.), how
often do your students...
N 324 42 9 245 510
Use avariety of technologies,
e.g. productivity, data
visualization, research, and 52.9% 65.9% 55.6% 50.8% 55.6%
communication tools.
Use technology to communicate
and collaborate with others, 27.9% 53.7% 33.3% 35.7% 33.6%
beyond the classroom.
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Use technologyo access online
resources and information as| 57.7% 75.6% 77.8% 48.6% 56.7%
part of activities.

Use the same kinds of tools thal

professional researchers use,
e.g. simulations, databases, 19.7% 31.0% 55.6% 12.9% 18.3%

satellite imagery.

Work ontechnologyenhanced

projects that approach real
world applications of 22.3% 60.0% 66.7% 17.8% 24.0%
technology.

Uﬁ;ﬁfg‘rﬂgfogy tohelpsolve | 39 394 70.7% 77.8% | 47.7% | 47.0%

Use technology to support
higherorder thinking, e.g.
analysis, synthesind 38.0% 67.5% 77.8% 39.9% 42.6%
evaluation of ideas and
information.

Use technology to create new
ideas and representations of | 37.9% 65.0% 66.7% 37.6% 41.1%
information.

Use a variety of technologies,

e.g. productivity, data
vieualization. recearcand 52.9% 65.9% 55.6% | 50.8% | 55.6%

communication tools.

Use technology to communicate
and collaborate with others, 27.9% 53.7% 33.3% 35.7% 33.6%
beyond the classroom.

Use technology to access onling
resources and information as| 57.7% 75.6% 77.8% 48.6% 56.7%
part of activities.

Note:Responses were recordedonasisi nt frequency scal e: Ainevero (1), fi 0
(3), fAuswuallyo (4), fevery timeod (5), and fAnot applical
Table L9
Year TwaFrequency off eacher Use dhstructional Technology by Scheloével
During [subject area] instructional Proportion fAUsuallybd
meetings (e.g. class periods, after
school activities, days of summer _ _
camp, etc.), how often do your Elementary Middle High
students...
N 229 195 75
Use a variety of technologies, e.g. productivity
data visualization, research, and 51.5% 55.4% 68.0%
communication tools.
Use_ technology to communicate and collaborg 29 1% 34.9% 40.0%
with others, beyond the classroom.
Use technology taccess online resources and
informationggs :part of activities. 54.3% 56.4% 62.7%
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Use the same kinds of tools that professional
researchers use, e.g. simulations, database 15.2% 19.2% 25.3%
satellite imagery.

Work on technologgenhanced projects that

approach realvorld applications of 20.7% 25.9% 26.7%
technology.
Use technology to help solve problems. 35.4% 52.1% 69.3%
Use technology to support higherder thinking,
e.g. analysis, synthesis and evaluation of idi 34.5% 48.2% 52.0%
and information.
Use technology to create new ideas and 37.9% 42 1% 45.9%

representations of information.

Use a variety of technologies, e.g. productivity

data visualization, research, and 51.5% 55.4% 68.0%
communication tools.
Use technology to communicate acwllaborate 0 0 0
with others, beyond the classroom. 29.1% 34.9% 40.0%
Use technology to access online resources ar 54.3% 56.4% 62.7%

information as a part of activities.

Note: Responses were recordedonasig i nt frequencyioscalseondheéyer § 201) fabo

(3), fAuswuallyo (4), fevery timed (5), and Anot applical
Table L10
Year Two Frequency of Scienteacher Use of STEM Instructional Practices
During Science Proportion
instructional meetings (N=325)
(e.g. class periods, after Ever
school activities, days of . About Half very
Never | Occasionally , Usually Time
summer camp, etc.), how the Time
often do your students...
Develop problersolving skills
through investigations (e.qg.
scientific, design or theoretica 1.5% 27.5% 23.1% 42.0% 5.9%
investigations)
Work in small groups 0.3% 8.1% 24.3% 53.9% 13.4%
Make predictions thatcanbe | 1 506 26.6% 24.8% | 402% | 6.8%
Make careful observations or
measurements. 1.5% 27.9% 22.3% 41.2% 7.1%
Use tools to gathatata (e.qg.
calculators, computers,
computer programs, scales, 1.8% 24.0% 26.8% 38.8% 8.6%
rulers, compasses, etc.).
Recognize patterns in data. 2.5% 26.0% 27.2% 41.5% 2.8%
Create reasonable explanationg
of results of an experimentor|  2.2% 22.3% 27.6% 40.9% 7.1%
investigation.
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Choose the most appropriate

methods to express results

(e.g., drawings, models, charf  2.8% 25.8% 27.7% 36.3% 7.4%

graphs, technical language,

etc.).
Complete activities with a real

world context. 0.9% 20.8% 26.7% 45.0% 6.5%
Reason abstractly. 1.2% 13.9% 21.4% 50.5% 13.0%
Reason quantitatively 2.2% 33.0% 30.2% 31.8% 2.8%
Critique the reasoning of others|  1.9% 27.7% 32.1% 35.8% 2.5%
Learn about careers related to t

instructional content. 5.2% 37.8% 26.5% 28.3% 2.2%
Note: Responses were recordedonafive i nt frequency scale: finevero
(3), Auswuvallyo (4), and fievery timeodo (5).
Table L11
Year Two Frequency of Technolobgacher Use of STEM Instructional Practices

During Technology Proportion

instructional meetings (N=42)

(e.g. class periods, after Ever

school activities, days of Never | Occasional About Half Usuall Timg
summer camp, etc.), how YI' the Time y

often do your students...
Develop problersolving skills

through investigations (e.g.

scientific, design or theoreticg 9.5% 26.2% 19.0% 38.1% 7.1%

investigations)
Work in small groups 4.8% 31.0% 19.0% 40.5% 4.8%
Make predictions thatcanbe | 16.79% 33.3% 19.0% | 26.2% | 4.8%
Make careful observations or

measurements. 4.8% 35.7% 19.0% 33.3% 7.1%
Use tools to gather data (e.g.

calculators, computers,

computer programs, scales, 4.8% 21.4% 14.3% 42.9% 16.7%

rulers, compasses, etc.).
Recognize patterns in data. 16.7% 26.2% 16.7% 33.3% 7.1%
Create reasonabkxplanations

of results of an experimentor| 11.9% 31.0% 14.3% 33.3% 9.5%

investigation.
Choose the most appropriate

methods to express results

(e.g., drawings, models, charf  7.3% 24.4% 14.6% 39.0% 14.6%

graphs, technical language,

etc.).
Completeactivities with a real

world context. 4.8% 26.2% 7.1% 45.2% 16.7%
Reason abstractly. 9.5% 26.2% 0.0% 47.6% 16.7%
Reason quantitatively 11.9% 26.2% 26.2% 28.6% 7.1%
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Critique the reasoning of others|  7.3% 34.1% 22.0% 29.3% 7.3%
Learn about careerslated to the
instructional content. 4.8% 42.9% 11.9% 35.7% 4.8%
Note:Responses were recordedonafve i nt frequency scale: finevero (1), A
(3), Auswuallyo (4), and fievery timeo (5).
Table L12
Year Two Frequency of Engineeriligacher Use of STEM Instructional Practices
During Engineering Proportion
instructional meetings (N=8)
(e.g. class periods, after Ever
school activities, days of . About Half very
Never | Occasionally , Usually Time
summer camp, etc.), how the Time
often do your students...
Develop problersolving skills
through investigations (e.qg.
scientific, design or theoreticg 0.0% 12.5% 12.5% 50.0% 25.0%
investigations)
Work in small groups 0.0% 0.0% 25.0% 50.0% 25.0%
Makepredictions thatcanbe | 0,096 25.0% 37.5% | 37.5% | 0.0%
este
Make careful observations or
measurements. 0.0% 12.5% 12.5% 75.0% 0.0%
Use tools to gather data (e.g.
calculators, computers,
computer programs, scales, 0.0% 0.0% 12.5% 50.0% 37.5%
rulers, compasses, etc.).
Recognize patterns in data. 0.0% 0.0% 50.0% 50.0% 0.0%
Create reasonable explanations
of results of an experimentor|  0.0% 0.0% 25.0% 75.0% 0.0%
investigation.
Choose the most appropriate
methods to express results
(e.g., drawings, modelsharts,| 0.0% 37.5% 25.0% 37.5% 0.0%
graphs, technical language,
etc.).
Complete activities with a real
world context. 0.0% 0.0% 25.0% 62.5% 12.5%
Reason abstractly. 0.0% 0.0% 14.3% 42.9% 42.9%
Reason quantitatively 0.0% 25.0% 12.5% 62.5% 0.0%
Critiqguethe reasoning of others| (0.0% 12.5% 12.5% 75.0% 0.0%
Learn about careers related to t
instructional content. 0.0% 25.0% 25.0% 37.5% 12.5%
Note:Responses were recordedonafve i nt frequency scale: fineverntd mebd), i
(3), Auswvuallyo (4), and fievery timeo (5).

Table L12
Year Two Frequency of Mathematibsacher Use of STEM Instructional Practices
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During Mathematics Proportion

instructional meetings (N=245)

(e.g. class periods, after Ever
school activities, days of Never | Occasionall About Half Usuall Timg
summer camp, etc.)how YI' the Time y

often do your students...
Develop problersolving skills

through investigations (e.g.

scien?ific, desiggn or the(orgtica 3.7% 32.2% 22.9% 35.9% 5.3%

investigations)
Workin small groups 1.2% 10.8% 26.1% 51.5% 10.4%
Make predictions thatcanbe | 2506 | 32.1% 24.3% | 36.2% | 2.9%
Make careful observations of | 4,196 33.9% 22.9% | 35.1% | 4.1%
Use tools to gather data (e.g.

gg‘fl‘;'jfgg;o‘;‘?;“rggfiféle& 2.4% 26.4% 22.4% | 41.1% | 7.7%

rulers, compasses, etc.).
Recognize patterns in data. 3.7% 21.3% 22.1% 48.8% 4.1%
Create reasonable explanations

of results of an experimentor|  4.5% 24.9% 26.1% 38.8% 57%

investigation.
Choose the mostppropriate

methods to express results

(e.g., drawings, models, charf  3.7% 23.6% 26.8% 38.6% 7.3%

graphs, technical language,

etc.).
Complete activiies with areal | 1206 19.4% 28.9% | 42.1% | 8.3%
Reason abstractly. 1.6% 16.9% 23.5% 46.1% 11.9%
Reason quantitatively 3.7% 29.8% 30.2% 33.5% 2.9%
Critique the reasoning of others| 3.7% 22.6% 29.6% 40.3% 3.7%
Learh about careers related 01 5,394 31.4% 31.4% | 265% | 5.3%

Note: Responses were recorded on afpaintf r equency

(3), fdusuallyo

Table L13

(4),

scal e:

and Aevery ti meo

Ainevero (1),

(5) .

Year Two Frequency of Elementary Schbehcher Use of STEM Instructional Practices

During instructional
meetings (e.g. class

periods, after school
activities, days of summer
camp, etc.), how often do
your students...

Proportion
(N=235H
Every
Never | Occasionally Atl?l(;u%l—r:]zgf Usually Time
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Develop problersolving skills
through investigations (e.g.
scientific, design otheoretical 4.3% 29.9% 20.9% 39.7% 5.1%
investigations)
Work in small groups 1.7% 7.7% 23.6% 54.9% 12.0%
Make predictions thatcanbe | 5 194 25.2% 21.4% | 43.6% | 4.7%
Make careful observations or 0 0 0 0 0
measurements. 3.8% 29.1% 20.9% 41.9% 4.3%
Use toolgo gather data (e.g.
calculators, computers,
computer programs, scales, 3.0% 26.8% 24.7% 39.1% 6.4%
rulers, compasses, etc.).
Recognize patterns in data. 4.3% 24.4% 23.1% 47.4% 0.9%
Create reasonable explanations
of results of an experimentor| 5.1% 20.1% 26.5% 43.2% 5.1%
investigation.
Choose the most appropriate
methods to express results
(e.g., drawings, models, charf 4.7% 23.0% 28.5% 36.6% 7.2%
graphs, technical language,
etc.).
Complete activities with a real 2 204 17 7% 28 4% 44 4% 7 3%
world context. 70 170 70 70 -970
Reason abstractly. 2.6% 13.8% 24.6% 47.8% 11.2%
Reason quantitatively 4.7% 32.2% 28.8% 31.3% 3.0%
Critique the reasoning of others| 4.3% 26.7% 31.5% 34.9% 2.6%
Learn about careers related to t
tructonal content 6.0% 34.9% 25.5% | 29.8% | 3.8%
Note: Responses were recordedonafive i nt fr equency scale: finevero
(3), fAuswuallyodo (4), and Aevery timeod (5).
Table L14
Year Two Fequency of Middle Schodkacher Use of STEM Instructiorfalactices
During instructional Proportion
meetings (e.g. class (N=192
periods, after school Ever
activities, days of summer Never | Occasionall About Half Usuall Timg
camp, etc.), how often do YI' the Time y
your students...
Develop problersolving skills
through irvestigations (e.qg.
scientific, design or theoretica 1.0% 22.4% 26.6% 43.2% 6.8%
investigations)
Work in small groups 0.0% 12.2% 24.5% 52.1% 11.2%
Make predictions thatcanbe | 3 69 27.9% 28.9% 34.2% 6.3%
Make careful observations or
measurements. 1.6% 29.2% 21.9% 37.5% 9.9%
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Use tools to gather data (e.g.
calculators, computers,
computer programs, scales, 1.0% 18.8% 26.6% 40.1% 13.5%
rulers, compasses, etc.).
Recognize patterns in data. 2.6% 22.5% 28.3% 40.3% 6.3%
Create reasonabkxplanations
of results of an experiment or 2.1% 22.5% 29.3% 35.1% 11.0%
investigation.
Choose the most appropriate
methods to express results
(e.g., drawings, models, charf  1.6% 24.6% 19.9% 44.5% 9.4%
graphs, technical language,
etc.).
Completeactivities with a real
world context. 1.0% 17.8% 24.6% 47.1% 9.4%
Reason abstractly. 1.0% 15.7% 15.2% 49.7% 18.3%
Reason quantitatively 1.6% 26.7% 33.0% 36.6% 2.1%
Critique the reasoning of others|  1.6% 21.1% 33.7% 41.1% 2.6%
Learn about careersglated to the
instructional content. 3.7% 32.5% 31.4% 28.3% 4.2%
Note:Responses were recordedonafve i nt frequency scal e: finever o
(3), fAuswuallyo (4), and fAevery timeodo (5).
Table L15
Year TwaFrequencyof High Schoolreacher Use of STEM Instructional Practices
During instructional Proportion
meetings (e.g. class (N=75)
periods, after school Ever
activities, days of summer Never | Occasionall About Half Usuall Timg
camp, etc.), how often do YI' the Time y
your students...
Develop problersolving skills
through investigations (e.g.
scientific, design or theoreticg 2.7% 26.7% 26.7% 37.3% 6.7%
investigations)
Work in small groups 1.4% 15.3% 27.8% 41.7% 13.9%
Make predictions thatcanbe | 2 794 37.8% 31.1% | 27.0% | 1.4%
Make careful observations or 0 0 0 0 0
measurements. 1.4% 33.8% 29.7% 33.8% 1.4%
Use tools to gather data (e.g.
calculators, computers, 0 0 0 0 0
computer programs, scales, 1.3% 24.0% 21.3% 44.0% 9.3%
rulers, compasses, etc.).
Recognizepatterns in data. 5.4% 17.6% 33.8% 36.5% 6.8%
Create reasonable explanations
of results of an experimentor|  2.7% 28.0% 29.3% 34.7% 5.3%

investigation.
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Choose the most appropriate

methods to express results

(e.g., drawings, models, charf 2.7% 25.3% 33.3% 33.3% 5.3%

graphstechnical language,

etc.).
Complete activities with a real

world context. 0.0% 22.7% 26.7% 41.3% 9.3%
Reason abstractly. 2.7% 18.7% 22.7% 44.0% 12.0%
Reason quantitatively 4.1% 33.8% 25.7% 32.4% 4.1%
Critique the reasoningf others. 1.4% 28.4% 17.6% 45.9% 6.8%
Learn about careers related to t

instructional content. 5.3% 42.7% 24.0% 24.0% 4.0%

Note: Responses were recorded on afive i nt
nfevery t

B),Afusuallyo (4),

L16

and

frequency

scal

e: finevero

i med (5).

(1), A

Year Two Teacher Attitudes toward 21st Century Learning by Subject Area and All Teachers

Mean Composite Score

Scale Al
Science | Technology | Engineering | Math Teachers
N 333 42 8 245 503
leifﬂfg‘é‘érsy Learning 4.4 4.4 4.4 4.4 4.4
Note:Responses were recordedonafive i nt Li kert scal e: fistrongly

nor disagreedo f{8)r ofiglb yieSacgireendche, 6( Gahndd

el ementary teacher

composite 21st Century Learning Attitudes score.

Table L17

respondents who

di sagr ecec

iMat ho teacher res
elementary school teacher respondents who taught either science only, math only, or science and math. For

Year TwoTeacher Attitudes toward 21st Century Learning by Sehewél

Mean Composite Score

t a uwehetcalcblaied bsing ci enc e

Scale : :
Elementary Middle High
N 228 192 75
21st Century Learning Attitudes 4.4 4.4 4.4

Note: Responses were recordedonafive i nt Li kert

ca
nor disagreeo fi8)rofighbyeagreédd, (48

Table L18

S |

e
nd

Aistrongly

Year TwoTleacher Attitudes toward 21st Century LearniygYears of Experience

di sagr ec
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Mean Composite Score
Scale
0-3 Years 4-10 Years 11 or More
Years
N 66 158 284
21st Century Learning Attitudes 4.5 4.5 4.4

Note: Responses were recorded on a-fpoént Likerts c a | e :

nor disagreeo

Table L19

Year Two Teacher Attitudes toward Teacher Leadership by Subject Area and All Teachers

on
(8) rofighyeagredd, (&Nd

Proportion

Astr gl

y disagreebo

AAgy efe®r eoag 0 i

Scale _ . . All
Science | Technology | Engineering | Math Teachers
N 324 42 8 246 508
Take responsibility forall | g, 74, 65.9% 87.5% 81.7% | 81.3%
student so6 |
Communicate vision to 99.4% | 100.0% | 100.0% | 97.6% | 98.6%
students.
Use a variety of assessme
data throughout the year, 98.1% 97.6% 100.0% 99.2% 98.6%
to evaluate progress.
Use a variety of data to
organize, plan and set 98.8% 82.9% 100.0% 98.0% 97.2%
goals.
Establish a safe and order| g4 7o, 97.6% 100.0% | 99.6% | 99.6%
environment.
Empowerstudents. 99.1% 95.2% 100.0% 98.0% 98.4%
Note:Responses were recordedonafve i nt Li kert scal e Aistrongly
nor disagreedo fi8)rofighyeagr édd, (&hd
Table L20

Year Two Teacher Attitudésward Teacher Leadership by Schaelvel

Proportion AAgreeo
Scale : :

Elementary Middle High
N 234 191 75
Take responsibility 83.8% 82.2% 73.0%
Communicate vision to students. 98.3% 99.0% 98.7%
Use avariety of assessment data througho 98.7% 97 9% 100.0%

the year to evaluate progress.
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Uzc(e);svarlety of data to organize, plan and 98.3% 96.8% 94.7%

Establish a safe and orderly environment. 99.6% 100.0% 98.7%

Empower students. 99.1% 97.4% 98.7%
Note:Responses were recordedonafive i nt Li kert scal e fistrongly disagrece
nor disagreeo fi8)rofigbyeagreédd, (&hd

Table L21

Year Two Teacher Awareness of STEM Careers by Subject Arddl diedchers

Proportion AAgreeodo or A
I Know ¢é , . _ Al
Science | Technology | Engineering | Math Teachers
N 322 40 9 244 506
About current STEM 48.4% | 78.6% 87.5% | 43.6% | 51.4%
careers.
Where to go to learn more| g 1, 78.1% 100.0% | 44.2% | 52.4%
about STEM careers.
Where to find resources fq
teaching students about| 47.5% 78.6% 75.0% 40.6% 49.6%
STEM careers.
Where to direct students o
parents to find 0 0 0 0 0
information about STEM 44.1% 76.2% 87.5% 37.8% 46.9%
careers.

Note:Responses were recordedlafivep oi nt Li kert

nor disagreeo

Table L22

ca
(8) rofighyeagredd, (A&

S I

Year Two Teacher Awareness of STEM Careers by Stkwel

e
nd

fistrongly disagr ec

i Proportion A AgrAger e
I Know e . :
Elementary Middle High
N 233 189 75
About current STEM careers. 41.1% 60.8% 57.3%
Where to go to learn more about STEM career 39.4% 66.0% 55.6%
Where to find resources for teaching students 36.9% 62.4% 53304
about STEM careers.
Where todirect students or parents to find 0 0 0
information about STEM careers. 33.8% 59.3% 54.1%

Note: Responses were recordedonafive i nt Li kert

nor disagreeo

ca
(8)rofighyeagreéed, (&

S |

e
nd

Aistrongly disagr ece
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Appendix M. Science Teacher Efficacy and Attitudes toward STEM (AISTEM) Survey

[tem-Level Results

Table ML

Year TwaMiddle and High Schodbcience Teachdtersonal STEM Teaching Efficacy and

Beliefs (PSTEBS

Proportion of Respondents

student interest in science

Table M2

(N=142)
Neither
Survey ltem Strongly Disaqree Agree Agree Strongly
Disagree 9 Nor 9 Agree
Disagree
- lam continually improvingmy | no0 | 0706 | 0.0% | 44.4%| 54.9%
science teaching practice
: 'S‘C(ig?]"(‘:’ethe?fztc‘iiﬁ’/selgecessary oted 500 | 0.7% 56% | 59.2%| 34.5%
. I am confident that | can explain {
students why science experimen{ 0.0% 0.7% 5.6% 62.0% | 31.7%
work.
: Lg@n‘é‘é”;'f‘?ggtmfy lcanteach | 600 | 0706 | 7.8% |56.0%| 35.5%
- I wonder if | have the necessary | a4 300 | 4449 | 920 |12.7%| 3.5%
skills to teach science
. lunderstand science concepts w
enough to be effective in teachin¢g 0.0% 0.7% 2.8% 54.9% | 41.6%
science
. Given a choice, | would invite a
colleague to evaluate my sciencg 0.0% 2.8% 9.2% 58.5% | 29.6%
teaching
- Lam confidentthat [can answer | .05 | 1.4% | 5.6% |59.9%  33.1%
. When a student has difficulty
understanding a science concept
am confident that | know how to 0.0% 1.4% 3.5% 62.7% | 32.4%
help the student understand it
better
10.When teaching science, | am
confident enough to welcome 0.0% 0.7% 2.8% 46.5% | 50.0%
student questions
11.1 know what to do to increase 0.0% 2 1% 14.1% | 493% | 34.5%
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Year Two Middle and High School Science Tea@81&M Teaching Outene Expectancy
Beliefs (STOES)

Proportion of Respondents

(N=141)
Survey Item Strongly I\'lb\e;trgeer Strongly
Disagree| D'S20'®€ | Nor | Adr€€ | agree

Disagree

12.When a student does better than
usual in science, it is often becau

0, 0, 0, 0, 0,
the teacheexerted a little extra 0.0% 10.6% 39.0% 41.8% 8.5%

effort.
13.The inadequacy
science background can be 0.7% 3.6% 22.0% | 63.8% | 9.9%

overcome by good teaching

14When a studento
science is greater than expected,
is most ofterdue to their teacher 0.0% 5.0% 31.9% | 56.0%| 7.1%
having found a more effective
teaching approach

15.The teacher is generally
responsi bl e for| 00% 13.5% 41.8% | 39.7%| 5.0%
in science

16.1 f studentsod | e
less than expected,is most likely | 1.4% 33.3% 454% | 16.3%| 3.6%
due to ineffective science teachin

17.Studentsoé6 | earn
directly relate 00% 12.8% 39.0% | 44.7% | 3.6%
effectiveness in science teaching

18.When a low achieving child
progresses more than expected i
science, it is usually due to extra
attention given by the teacher

0.0% 7.8% 35.5% | 50.4%| 6.4%

19.1f parents comment that their chil
is showing more interest in scien
at school, it is probably due to the
performance ofthe hi | d 6 s

0.0% 4.3% 27.7% | 57.5% | 10.6%

20. Minimal student learning in
science can generally be attributg 2.1% 25.5% 51.1% | 16.3%| 5.0%
to their teachers

Table M3
Year TwoMiddle and High School Scien@eacher Use of Instructional Technology
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During science instructional

Proportion of Respondents
(N=140)

meetings (e.g. class periods, after
school activities, days of summer
camp, etc.)

Never

Occast
onally

About
Half the
Time

Usually

Every
Time

Not
Applic-
able

21. Students use a variety of
technologies, e.g. productivity,
data visualization, research, and
communication tools.

0.0%

0.7%

20.0%

22.1%

45.0%

12.1%

22.Students use technology to
communicate and collaborate wit
others, beyond the classroom.

0.0%

12.1%

46.4%

11.4%

20.0%

10.0%

23. Students use technology to acce;
online resources and information
as a part of activities.

0.0%

0.7%

21.4%

15.0%

40.0%

22.9%

24. Students use the same kinds of
tools that professional researche
use, e.g. simulations, databases,
satellite imagery.

1.4%

10.7%

48.6%

17.1%

17.9%

4.3%

25. Students work on technology
enhanced projects that approach
realworld applications of
technology.

0.7%

4.3%

53.6%

18.6%

17.9%

5.0%

26. Students use technology to help
solve problems.

0.0%

1.4%

36.7%

15.1%

37.4%

9.4%

27.Studentause technology to suppo
higherorder thinking, e.g.
analysis, synthesis and evaluatio
of ideas and information.

0.0%

0.7%

36.7%

18.0%

34.5%

10.1%

28. Students use technology to creat
new ideas and representations of
information.

Table M4

0.0%

2.9%

37.9%

19.3%

32.1%

7.9%

Year Two Middle and High School Science Teacher Use of STEM Instructional Strategies

During science instructional

Proportion of Respondents

: : (N=139)
meetings (e.g. class periods, after About
school activities, days of summer Occasion Every
Never Half the | Usually :
camp, etc.) ally . Time
Time
29.Develop problensolving skills
through investigations (e.g. 0.7% | 21.6% | 26.6% | 43.9% | 7.2%
scientific, design or theoretical
investigations)
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During science instructional

Proportion of Respondents

meetings (e.g. class periods, after (Nitii)t
school activities, days of summer Occasion Every
Never Half the | Usually :
camp, etc.) ally . Time
Time

30.Work in small groups 0.0% 8.9% 24.4% 52.6% | 14.1%
31'ngeedpred'c“ons that can be 0.7% | 26.8% | 28.3% | 34.8% | 9.4%
32. mggiucraeﬁfé‘r'uzbse“’a“ons or 0.7% | 26.8% | 23.2% | 38.4% | 10.9%
33.Use tools to gather data (e.g.

g?(')‘;“rféfsrs’sgg{gs“rtjlg’scomp“ter 07% | 21.6% | 28.8% | 37.4% | 11.5%

compasses, etc.)
34.Recognize patterns in data 2.2% 26.1% 33.3% 33.3% | 5.1%
35. Create reasonable explanations (

results of an experiment or 0.7% 24.6% 30.4% 31.9% | 12.3%

investigation
36.Choose the most appropriate

methods to express results (€.9. | 5 5o, | 30205 | 23.0% | 353% | 9.4%

drawings, models, charts, graphs

technical language, etc.)
37'\?\/82‘ dplcegﬁt:ﬁ“"“es with a real 0.7% | 22.3% | 245% | 44.6% | 7.9%
38.Engage in conterdriven dialogue | 0.7% 14.4% 18.0% 51.8% | 15.1%
39.Reason abstractly 1.5% 33.6% 29.9% 33.6% | 1.5%
40.Reason quantitatively 1.5% 29.0% 29.0% 38.4% | 2.2%
41. Critigue the reasoning of others 6.5% 40.3% 26.6% 24.5% | 2.2%
4z.Leam aout careers related Ol 4 405 | 3879 | 25.6% | 209% | L15%

Table Mb

Year TwaMiddle and High School Science Teacher Attitudes toward 21st Century Learning

Proportion of Respondents

(N=139)

| think it is important that students Neither
have | earning of SFroneg Disagree Agree Agree Strongly
Disagree Nor Agree

Disagree

43.Lead others to accomplish a goal 0.0% 0.7% 6.5% 60.4% | 32.4%
44.Encourage others to do their bes| 0.0% 0.0% 2.2% 49.6% | 48.2%
45. Produce high quality work. 0.0% 0.0% 0.0% 39.9% | 60.1%
46.Respect the differences of their 0.0% 0.0% 0.7% 317%| 67.6%

peers.
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Proportion of Respondents

(N=139)
| think it is important that students Neither
have | earning of Strongly Disagree Agree Agree Strongly
Disagree Nor Agree
Disagree
47.Help their peers. 0.0% 0.0% 2.2% 47.5% | 50.4%
48l nclude otherso gap | 000 | 14% |453%| 53.2%
making decisions
49.Make changes when things do ng 0.0% 0.7% 1.4% 396%| 58.3%
go as planned.
50. Set their own learning goals. 0.7% 0.7% 10.8% | 49.6% | 38.1%
51. Mangge their time wisely when 0.0% 0.7% 150% 34.8%| 63.0%
working on their own.
52.Choose which assignment out of 0.0% 4.4% 101% | 51.5% | 34.1%
many needs to be done first.
53.Work well with students from 0.0% 0.7% 0.7% 38.0%| 60.6%

different backgrounds.

Table M6

Year Two Middle and High SchoBtience Teacher Attitudes toward Teacher Leadership

Proportion of Respondents

(N=138)
| think it is important that Neither
teacherseé Strongly , Agree Strongly
Disagree Disagree Nor Agree Agree
Disagree
54. Takeresponsibility for al 0.7% | 65% | 11.6% |46.4%| 34.8%
studentsodé | earn
55. Communicate vision to students.| 0.0% 0.0% 0.0% 42.0%| 58.0%
56.Use a variety of assessment datg
throughout the year to evaluate 0.0% 0.0% 2.2% 38.0% | 59.9%
progress.
57.Use a variety oflata to organize, 0.0% 0.7% 0.7% 46.0%| 52.6%
plan and set goals.
58. Estz_abllsh a safe and orderly 0.0% 0.0% 0.0% 21206 | 78.8%
environment.
59. Empower students. 0.0% 0.0% 0.7% 32.9%| 66.4%

TableM7

Year Two Middle and High School Science Teacher Awaren&3Edfl Careers

I know &

Proportion of Respondents

(N=137)
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Neither
Strongl| , Agree Strongl|
Disaggeye Disagree Igor Agree Agrgey
Disagree
60. About current STEM careers. 2.2% 15.3% 22.6% | 51.1% 8.8%
61.Where to go to learn more about 2 204 18.7% 157% | 53.0%| 10.5%
STEM careers.
62.Where to find resources for
teaching students about STEM 2.2% 16.8% 18.3% | 51.1% | 11.7%
careers.
63. Where to direct students or parer]
to find information about STEM 2.2% 22.6% 15.3% | 48.9%| 11.0%

careers.
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Appendix N. Technology TeacheEfficacy and Attitudes toward STEM (T-STEM) Survey
Item-Level Results

Table N1
Year Two Middle and High School Technology Tea&tleesonal STEM Teaching Efficacy and
Beliefs (PSTEBS

Proportion of Respondents

(N=44)
Survey ltem Neither
i'trongly Disagree | agree nor | Agree Strongly
isagree di agree
isagree
1. I am continually improving my 0.0% 0.0% 2 3% 56.8% | 40.9%

technologyteaching practice

2. | know the steps necessary to teg

: 0.0% 0.0% 11.4% | 59.1% | 29.6%
technologyeffectively.

3. | am confident that | can explain t
students whyechnology 0.0% 0.0% 27.3% | 54.6% | 18.2%

experiments work

4. | am confident that | can teach

: 0.0% 0.0% 20.5% | 43.2% | 36.4%
technologyeffectively.

5. I wonder if | have the necessary

; 18.2% 43.2% 22.7% | 13.6%| 2.3%
skills to teactltechnology.

6. | understand science concepts w
enough to be effective in teachin¢g 0.0% 0.0% 18.2% | 50.0% | 31.8%
technology.

7. Given a choice, | would invite a
colleague to evaluate my 0.0% 6.8% 25.0% | 47.7% | 20.5%
technologyteaching

8. | am confident that | can answer

0 0 0 0 0
st u d eahiolgiguestions 0.0% 4.6% 29.6% | 45.5% | 20.5%

9. When a student has difficulty
understanding technology
concept, | am confident that | 0.0% 0.0% 22.7% | 52.3% | 25.0%
know how to help the student
understand it better

10.When teachingechnology | am
confident enough to welcome 0.0% 0.0% 13.6% | 52.3% | 34.1%
student questions

11.1 know what to do to increase
student interest itechnology.

0.0% 4.6% 31.8% | 45.5% | 18.2%

Table N2
Year Two Middle and High SchobéchnologyleacherSTEM Teaching Outene Expectancy
Beliefs (STOES)
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Proportion of Respondents

(N=43)

Survey ltem

Strongly
Disagree

Disagree

Neither
Agree
Nor
Disagree

Agree

Strongly
Agree

12.When a student does better than
usual intechnology it is often
because the teacher exerted a lit
extra effort

0.0%

9.3%

48.8%

34.9%

7.0%

13.The i nadequacy
technologybackground can be
overcome by good teaching

0.0%

7.0%

25.6%

55.8%

11.6%

14When a studento
technologyis greater than
expected, it is most often due to
their teacher having found a more
effective teaching approach

0.0%

11.6%

41.9%

34.9%

11.6%

15.The teacher is generally
responsi bl e for
in technology.

0.0%

20.9%

39.5%

37.2%

2.3%

16. f studentsod | e
less than expected, it is most like
due to ineffectiveechnology
teaching

4.7%

32.6%

48.8%

14.0%

0.0%

1727Student sé | earn
directly relate
effectiveness itechnology
teaching

0.0%

23.3%

39.5%

34.9%

2.3%

18.When a low achieving child
progresses more than expected i
technologyit is usually due to
extra attention given by the
teacher

0.0%

11.6%

41.9%

37.2%

9.3%

19.1f parents comment that their chil
is showing more interest in
technologyat school, it is probably
due to the performance of the
childbébs teacher

0.0%

11.6%

39.5%

44.2%

4.7%

20. Minimal student learning in
technologycan generally be
attributed to their teachers

Table N3

0.0%

16.3%

60.5%

23.3%

0.0%

Year Two Middleand High School Technology Teacher Use of Instructional Technology
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During technology instructional Proportion of Respondents

: : (N=43)
meetings (e.g. class periods, after
7 . | About Not
school activities, days of summer Occast Every :
Never Half the | Usually . Applic-
camp, etc.) onally Time Time able

21.Students use a variety of
technologies, e.g. productivity,
data visualization, research, and
communication tools.

4.7% | 0.0% 20.9% | 18.6% | 30.2% | 25.6%

22.Students use technology to
communicate and collaborate wit| 7.0% | 9.3% 32.6% 9.3% | 27.9% | 14.0%
others beyond the classroom.

23. Students use technology to acce;
online resources and information| 2.3% 0.0% 25.6% 7.0% | 30.2% | 34.9%

as a part of activities.

24. Students use the same kinds of
tools that professional researche
use,e.g. simulations, databases,
satellite imagery.

23% | 27.9% | 30.2% | 11.6% | 14.0% | 14.0%

25. Students work on technology
enhanced projects that approach
realworld applications of
technology.

4.7% | 2.3% 32.6% 9.3% | 23.3% | 27.9%

26. Students use technology to help

4.7% | 0.0% 25.6% 9.3% | 30.2% | 30.2%
solveproblems.

27.Students use technology to supp
higherorder thinking, e.qg.
analysis, synthesis and evaluatio
of ideas and information.

7.0% | 0.0% 25.6% 9.3% | 34.9% | 23.3%

28. Students use technology to creat
new ideas andepresentations of | 2.4% | 0.0% 23.8% | 21.4% | 31.0% | 21.4%

information.

TableN4
Year Two Middle and High School Technology Teacher Use of STEM Instructional Strategies

. : : Proportion of Respondents
During technology instructional (N=43)
meetings (e.g. class periods, after About
school activities,days of summer Occasion Every
Never Half the | Usually )
camp, etc.) ally Time Time
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During technology instructional

Proportion of Respondents

meetings (e.g. class periods, after (N;ggl)n
school activities,days of summer Occasion Every
Never Half the | Usually :
camp, etc.) ally Time Time
29.Develop problensolving skills
through investigations (e.g. 14.0% | 30.2% | 18.6% | 32.6% | 4.7%
scientific, design or theoretical
investigations)
30.Work in small groups 2.3% 34.9% 20.9% 37.2% | 4.7%
31'xgtl<eedpred"‘“°”s that can be 18.6% | 34.9% | 20.9% | 20.9% | 4.7%
32.Make careful observations or 9.3% 34.9% 16.3% 326% | 7.0%
measurements
33.Use tools to gather data (e.g.
calculatorscomputers, computer 11.6% 30.2% 9.3% 37206 | 11.6%
programs, scales, rulers,
compasses, etc.)
34.Recognize patterns in data 20.9% 30.2% 14.0% 27.9% | 7.0%
35. Create reasonable explanations (
results of an experiment or 18.6% 30.2% 11.6% 30.2% | 9.3%
investigation
36.Choose the most appropriate
methods to express results (€.0. | 17 g5 | 26206 | 14.3% | 38.1% | 9.5%
drawings, models, charts, graphs
technical language, ejc
37.Complete activities with a real 4.7% 30.2% 9.3% 2465% | 93%
world context
38.Engage ircontentdriven dialogue | 11.6% 30.2% 0.0% 44.2% | 14.0%
39.Reason abstractly 16.3% 25.6% 27.9% 25.6% | 4.7%
40.Reason quantitatively 14.3% 33.3% 23.8% 21.4% | 7.1%
41.Critigue the reasoning of others 4.7% 46.5% 14.0% 30.2% | 4.7%
42.Learn about careers related to th 4.7% 32 6% 16.3% 34.9% | 11.6%

instructional content

TableN5

Year Two Middle and High School Technology Teacher Attitudes toward 21st Century Learning

Proportion of Respondents

(N=43)
| think it is important that students Neither
have learning oppor tun Syrongly Disagree Agree Agree Strongly
Disagree Nor Agree
Disagree
43.Lead others to accomplish a goal 0.0% 0.0% 11.6% | 44.2% | 44.2%
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Proportion of Respondents

(N=43)
| think it is important that students Neither
have learning opportun Strongly Disagree Agree Agree Strongly
Disagree Nor Agree
Disagree
44.Encourage others to do their bes{ 0.0% 0.0% 7.0% 44.2% | 48.8%
45. Produce high quality work. 0.0% 0.0% 2.3% 44.2% | 53.5%
46. Essr[;ect the differences of their 0.0% 0.0% 0.0% 41.9%| 58.1%
47.Help their peers. 0.0% 0.0% 4.7% 51.2% | 44.2%
48l nclude ot herso gay | 230 | 23% |51.2% 44.2%
making decisions.
49. Make changes when things do ng 0.0% 2 306 0.0% 41.9%| 55.8%
go as planned.
50. Set their own learning goals. 0.0% 0.0% 14.0% | 44.2% | 41.9%
51. Manqge their time wisely when 0.0% 0.0% 7 1% 500%| 42.9%
working on their own.
52.Choose which assignment out of 0.0% 71% 9.5% 4520 | 38.1%
many needs to be done first.
53.Work well with students from 0.0% 2 3% 2 3% 48.8% | 46.5%

different backgrounds.

Table N6

Year Two Middle and High School Technology Teacher Attitudes toward Teacher Leadership

Proportion of Respondents

(N=43)
| think it is important that Neither
teacherseé Strongly , Agree Strongly
Disagree Disagree Nor Agree Agree
Disagree
54.Take respon5|b|I|tyAfor all 7 1% 9.5% 11.9% | 42.9%| 286%
studentso6 | earn
55. Communicate vision to students.| 0.0% 0.0% 0.0% 46.5% | 53.5%
56.Use a variety of assessment datg
throughout the year to evaluate 0.0% 0.0% 2.3% 51.2%| 46.5%
progress.
57.Use a variety of data to organize, 0.0% 0.0% 143% | 405%!| 4520
plan and set goals
58. Estz_ibllsh a safe and orderly 0.0% 0.0% 2 4% 333% | 64.3%
environment.
59.Empower students. 0.0% 2.3% 47% | 41.9%| 51.2%

Table N/
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Year Two Middle and High School Technology Teacher Awareness of STEM Careers

Proportion of Respondents

(N=43)
. Neither
! know ¢ SFroneg Disagree Agree Agree Strongly
Disagree Nor Agree
Disagree
60. About current STEM careers. 4.7% 2.3% 18.6% | 41.9%| 32.6%
61.Where to go to learn more about 4.8% 2 4% 214% | 405% | 31.0%
STEM careers.
62.Where to find resources for
teaching students about STEM 4.7% 4.7% 18.6% | 46.5% | 25.6%
careers.
63. Where to direct students or parer]
to find informationabout STEM 4.7% 4.7% 20.9% | 41.9%| 27.9%

careers.
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Appendix O. Engineering Teacher Efficacy and Attitudes toward STEM (FSTEM) Survey

Table O1
Year Two Middle and High School Engineering Teadhensonal STEM Teaching Efficacy and
Beliefs (PSTEBS

Proportion of Respondents

(N=8)
Surveyltem Strongly I\fétrgir Strongly
Disagree Disagree Nor Agree Agree
Disagree
1.1 am continually improving my 00% | 0.0% 00% | 50.0%| 50.0%
engineeringeaching practice
2. | know the steps necessary to teg 0.0% 0.0% 0.0% 750% | 25.0%

engineeringeffectively.

3. | am confident that | can explain t
students whyengineering 0.0% 0.0% 0.0% 62.5% | 37.5%

experiments work

4. | am confident that | can teach

. ; . 0.0% 0.0% 12.5% | 50.0% | 37.5%
engineeringeffectively.

5. I wonder if | have the necessary

; . . 25.0% 12.5% 12.5% | 50.0% | 0.0%
skills to teaclengineering.

6. | understand science concepts w

enough to be effective in teachin¢g 0.0% 0.0% 0.0% 75.0% | 25.0%
engineering.

7. Given a choice, | would invite a
colleague to evaluate my 0.0% 0.0% 0.0% 50.0% | 50.0%

engineeringeaching

8. | am confident that | can answer

: oA . 0.0% 0.0% 0.0% 62.5% | 37.5%
s t u d enginesridgjuestions

9. When a student has difficulty
understanding aengineering
concept, | am confident that | 0.0% 0.0% 0.0% 62.5% | 37.5%
know how to help the student
understand it better

10.When teachingngineeringl am

confident enough to welcome 0.0% 0.0% 0.0% 50.0% | 50.0%
student questions
11.1 know what to do to increase 0.0% 12 5% 0.0% 375% | 50.0%

student interest iengineering.
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Table O2

Year Two Middle and High School Engineering Tea@EEM Teaching Outene Expectancy

Beliefs (STOES)

Proportion of Respondents

(N=8)

Survey ltem

Strongly
Disagree

Disagree

Neither
Agree
Nor
Disagree

Agree

Strongly
Agree

12.When a student does better than
usual inengineeringit is often
because the teacher exerted a liti
extra effort

0.0%

25.0%

0.0%

50.0%

25.0%

13.The inadequacy
engineeringackground can be
overcome by good teaching

0.0%

0.0%

12.5%

62.5%

25.0%

14When a studento
engineerings greater than
expected, it is most often due to
their teacher having found a more
effective teaching approach

0.0%

25.0%

0.0%

50.0%

25.0%

15.The teacher is generally
responsi bl e for
in engineering.

0.0%

12.5%

12.5%

62.5%

12.5%

16. f studentsod | e
less than expected, it is most like
due to ineffectiveengineering
teaching

0.0%

37.5%

25.0%

25.0%

12.5%

17.Studentsoé6 | earn
directly relate
effectiveness irengineering
teaching

0.0%

12.5%

50.0%

25.0%

12.5%

18.When a low achieving child
progresses more than expected i
engineeringit is usually due to
extraattention given by the
teacher

0.0%

0.0%

12.5%

75.0%

12.5%

19.If parents comment that their chil
is showing more interest in
engineeringat school, it is
probably due to the performance
the chil.dbés tea

0.0%

0.0%

12.5%

62.5%

25.0%

20. Minimal student learning in
engineeringan generally be

attributed to their teachers

0.0%

25.0%

62.5%

12.5%

0.0%
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Table O3

Year Two Middle and High School Engineering Teacher Use of Instructional Technology

During engineering instructional

Proportion of Respondents
(N=24)

meetings(e.g. class periods, after
school activities, days of summer
camp, etc.)

Never

Occast
onally

About
Half the
Time

Usually

Every
Time

Not
Applic-
able

21. Students use a variety of
technologies, e.g. productivity,
datavisualization, research, and
communication tools.

4.2%

0.0%

12.5%

20.8%

33.3%

29.2%

22.Students use technology to
communicate and collaborate wit
others, beyond the classroom.

4.2%

16.7%

20.8%

20.8%

25.0%

12.5%

23. Students use technology to acce;
onlineresources and information
as a part of activities

4.2%

0.0%

8.3%

12.5%

33.3%

41.7%

24. Students use the same kinds of
tools that professional researche
use, e.g. simulations, databases,
satellite imagery.

0.0%

12.5%

37.5%

12.5%

16.7%

20.8%

25. Students worlon technology
enhanced projects that approach
realworld applications of
technology.

4.2%

4.2%

16.7%

16.7%

25.0%

33.3%

26. Students use technology to help
solve problems.

4.2%

0.0%

12.5%

16.7%

29.2%

37.5%

27.Students use technology to supp
higherorderthinking, e.g.
analysis, synthesis and evaluatio
of ideas and information.

4.2%

0.0%

16.7%

16.7%

37.5%

25.0%

28. Students use technology to creat
new ideas and representations of
information.

TableO4

4.2%

4.2%

12.5%

25.0%

33.3%

20.8%

Year Two Middleand High School Engineering Teacher Use of STEM Instructional Strategies

During engineering instructional

Proportion of Respondents

meetings (e.g. class periods, after

school activities, days of summer

camp, etc.)

(N=23)
Occasion About Ever
Never Half the | Usually /ety
ally . Time
Time
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During engineering instructional

Proportion of Respondents

meetings (e.g. class periods, after (NAZE;)H
school activities, days of summer Occasion Every
Never Half the | Usually :
camp, etc.) ally . Time
Time

29.Develop problensolving skills

through Investigations (e.g. 0.0% | 87% | 304% | 47.8% | 13.0%

scientific, design or theoretical

investigations)
30.Work in small groups 0.0% 13.0% 17.4% 56.5% | 13.0%
31'xgtl<eedpred"‘“°”s that can be 44% | 30.4% | 304% | 30.4% | 4.4%
32. rMn::éuchﬁfe“r'quserva“ons or 00% | 13.0% | 30.4% | 47.8% | 8.7%
33.Use tools to gather data (e.g.

g?(')‘gﬁf;f’gigggg“:j@scomp“ter 0.0% | 87% | 26.1% | 43.5% | 21.7%

compasses, etc.)
34.Recognize patterns in data 4.4% 13.0% 34.8% 39.1% | 8.7%
35. Create reasonable explanations (

results of an experiment or 4.4% 13.0% 34.8% 39.1% | 8.7%

investigation
36.Choose the most appropriate

O”I“rzmgss t?n%%ﬁisi k:gf;':;pfﬁsg 44% | 21.7% | 34.8% | 30.4% | 8.7%

technical language, etc.)
37'\?\/3? dplcegﬁtgﬁ“"“es with a real 0.0% | 13.0% | 17.4% | 56.5% | 13.0%
38.Engage in conterdriven dialogue | 4.4% 4.4% 13.0% 60.9% | 17.4%
39.Reason abstractly 8.7% 13.0% 34.8% 39.1% | 4.4%
40.Reason quantitatively 0.0% 22.7% 22.7% 50.0% | 4.6%
41.Critigue the reasoning of others 0.0% 26.1% 34.8% 30.4% | 8.7%
42.Learn about careers related to th 0.0% 13.0% 26.1% 47.8% | 13.0%

instructional content

Table @

Year Two Middle and High School Engineerifgacher Attitudes toward 21st Century Learning

Proportion of Respondents

(N=23)
| think it is important that students Neither
have | earning o] Strongly Disagree Agree Agree Strongly
Disagree Nor Agree
Disagree
43.Lead others to accomplighgoal. 0.0% 0.0% 0.0% 60.9% | 39.1%
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Proportion of Respondents

(N=23)
| think it is important that students Neither
have | earning of Strongly Disagree Agree Agree Strongly
Disagree Nor Agree
Disagree
44.Encourage others to do their bes{ 0.0% 0.0% 4.4% 60.9% | 34.8%
45. Produce high quality work. 0.0% 0.0% 0.0% 52.2% | 47.8%
46. Essr[;ect the differences of their 0.0% 0.0% 0.0% 39.1%| 60.9%
47.Help their peers. 0.0% 0.0% 0.0% 60.9% | 39.1%
48l nclude ot herso o0 | 000 | 00% |565%| 43.5%
making decisions.
49.Make changes when things do ng 0.0% 0.0% 0.0% 47.8%| 52204
go as planned.
50. Set their own learning goals. 0.0% 0.0% 13.0% | 43.5% | 43.5%
51. Manqge their tl‘mawsely when 0.0% 0.0% 4.4% 52205 | 43.50
working on their own.
52.Choose which assignment out of 0.0% 9.1% 9.1% 455% | 36.4%
many needs to be done first.
53.Work well with students from 0.0% 0.0% 0.0% 50 2065 | 47.8%

different backgrounds.

Table Gb

Year TwoMiddle and High School Engineering Teacher Attitudes toward Teacher Leadership

Proportion of Respondents

| think it is important that (N:.ZS)
. Neither
teacherseé Strongly , Strongly
i Disagree | agree nor | Agree
isagree di agree
isagree
54. Take respon5|b|I|tyAfoaII 4.4% 8.7% 13.0% | 52.9%| 21.7%
studentsodé | earn
55. Communicate vision to students.| 0.0% 0.0% 0.0% 47.8% | 52.2%
56.Use a variety of assessment datg
throughout the year to evaluate 0.0% 0.0% 0.0% 56.5% | 43.5%
progress.
57.Use a variety of data to organize, 0.0% 0.0% 13.0% | 52.206| 34.8%
plan and set goals
58. Establlsh a safe and orderly 0.0% 0.0% 4.4% 34.8%| 60.9%
environment.
59. Empower students. 0.0% 0.0% 0.0% 43.5% | 56.5%

Table M7

Year Two Middle and High School Engineering Teacher Awareness of STEM Careers
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Proportion of Respondents

(N=23)
. Neither
I know ¢ Strongly Disagree Agree Agree Strongly
Disagree Nor Agree
Disagree
60. About current STEM careers. 0.0% 0.0% 4.4% 65.2% | 30.4%
61\4\’?;'(/?&96‘;:;’ leam more about| hor | 4406 | 44% | 60.9%| 30.4%
62. Whereto find resources for
teaching students about STEM 0.0% 4.4% 17.4% | 52.2% | 26.1%
careers.
63.Where to direct students or parer|
to find information about STEM 0.0% 4.4% 13.0% | 56.5% | 26.1%

careers.
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Appendix P. Mathematics Teacher Efficacy andittitudes toward STEM (T -STEM)
Survey

Table P1
Year Two Middle and High School Mathematics Tea€leesonal STEM Teaching Efficacy and

Beliefs (PSTEBS

Proportion of Respondents

(N=99)
: Neither
Survey Question Strongly Disaaree Agree Agree Strongly
Disagree g Nor g Agree
Disagree
1. I'am continually improving my 1.0% | 0.0% 1.0% | 455%| 52.5%
mathematicseaching practice
2. | know the_ steps necessary to tez 1.0% 0.0% 3.0% 465% | 49 5%
mathematicgffectively.
3. | am confident that | can explain t
students whynathematics 1.0% 0.0% 5.1% 495% | 44.4%
experiments work
4. | am confident that | can teach 1.0% 0.0% 3.0% 42.4% | 53.5%

mathematiceffectively.

5. I wonder if | have the necessary

0, 0, 0 0, 0,
skills to teachmathematics. 40.4% 35.4% 12.1% 8.1% 4.0%

6. | understand science concepts w
enough to be effective in teaching 1.0% 2.0% 1.0% 40.4% | 55.6%
mathematics.

7. Given a choice, | would invite a
colleague to evaluate my 2.0% 2.0% 9.2% 51.0%| 35.7%
mathematicseaching

8. | am confident that | can answer

0 0 0 0 0
s t u d mathersaicguestions 1.0% 0.0% 5.1% 37.4% | 56.6%

9. When a student has difficulty
understanding emathematics
concept, | am confident that | 1.0% 0.0% 3.0% 51.5% | 44.4%
know how to help the student
understand it better

10.When teachingnathematicsl am
confident enough to welcome 1.0% 0.0% 1.0% 32.3% | 65.7%

student questions

11.1 know what to do to increase

0, 0, 0 0, 0
student interest imathematics. 1.0% 4.0% 21.2% 49.5%| 24.2%

Table P2
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Year Two Middle and High School Mathematics Tea&8¥dM Teaching Outetne Expectancy

Beliefs (STOES)

Proportion of Respondents

(N=97)

Survey Question

Strongly
Disagree

Disagree

Neither
Agree
Nor
Disagree

Agree

Strongly
Agree

12.When a student does better than
usual inmathematicsit is often
because the teacher exerted a lit
extra effort

1.0%

8.3%

38.1%

45.4%

7.2%

13.The inadequacy
mathematic®ackground can be
overcome by good teaching

1.0%

9.4%

28.1%

55.2%

6.3%

14When a studento
mathematicss greater than
expected, it is most often due to
their teacher having found a more
effective teaching approach

1.0%

6.3%

27.1%

56.3%

9.4%

15.The teacher is generally
responsi bl e for
in mathematics.

3.1%

8.3%

32.3%

51.0%

5.2%

16. f studentsod | e
mathematicss less than expected
it is most likely due to ineffective
science teaching

7.3%

34.4%

35.4%

22.9%

0.0%

17.St ud e nt s 6matharatics
is directly rel
effectiveness in science teaching

3.1%

9.4%

35.4%

49.0%

3.1%

18.When a low achieving child
progresses more than expected i
mathematicsit is usually due to
extra attention given by the
teacher

2.1%

6.3%

30.2%

52.1%

9.4%

19.If parents comment that their chil
is showing more interest in
mathematicst school, it is
probably due to the performance
the chil.dbés tea

1.0%

5.2%

21.9%

62.5%

9.4%

20. Minimal student learning in
mathematicgan generally be

attributed to their teachers

Table P3

9.4%

29.2%

39.6%

21.9%

0.0%
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Year Two Middle and High School Mathematics Teacher Use of Instructional Technology

During mathematics instructional

Proportion of Respondents
(N=94)

meetings (e.g. class periods, after
schoolactivities, days of summer
camp, etc.)

Never

Occast
onally

About
Half the
Time

Usually

Every
Time

Not
Applic-
able

21. Students use a variety of
technologies, e.g. productivity,
data visualization, research, and
communicatiortools.

0.0%

3.2%

19.2%

16.0%

41.5%

20.2%

22.Students use technology to
communicate and collaborate wit
others, beyond the classroom.

0.0%

13.8%

29.8%

12.8%

34.0%

9.6%

23. Students use technology to accej
online resources and information
as a part oéctivities

0.0%

3.2%

29.8%

22.3%

26.6%

18.1%

24. Students use the same kinds of
tools that professional researche
use, e.g. simulations, databases,
satellite imagery.

1.1%

17.0%

55.3%

17.0%

7.5%

2.1%

25. Students work on technology
enhanced projects thapproach
realworld applications of
technology.

0.0%

11.7%

51.1%

21.3%

10.6%

5.3%

26. Students use technology to help
solve problems.

0.0%

2.1%

12.8%

20.2%

40.4%

24.5%

27.Students use technology to supp
higherorder thinking, e.g.
analysis, synthesis amyaluation
of ideas and information.

0.0%

2.1%

25.5%

24.5%

35.1%

12.8%

28. Students use technology to creat
new ideas and representations of
information.

Table O4

0.0%

7.5%

22.3%

28.7%

29.8%

11.7%

Year Two Middle and High School Mathematics Teacherd STEM Instructional Strategies

During Mathematicsinstructional

Proportion of Respondents

. . (N=92)

meetings (e.g. class periods, after About

school activities, days of summer Occasion Every
Never Half the | Usually :

camp, etc.) ally . Time

Time
29. Develop_probk_ansc_)lvmg skills 0.0% 27 204 28.3% 202% | 4.4%

through investigations (e.g.
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During Mathematics instructional

Proportion of Respondents

meetings (e.g. class periods, after (N;S;)Jt
school activities, days of summer Occasion Every
Never Half the | Usually :
camp, etc.) ally . Time
Time

scientific, design or theoretical

investigations)
30.Work in small groups 0.0% 12.4% 30.3% 44.9% | 12.4%
31'ngeedpred'c“ons that can be 22% | 33.3% | 33.3% | 30.0% | 1.1%
32. mggiucraeﬁfé‘r'uzbse“’a“ons or 22% | 35.9% | 26.1% | 31.5% | 4.4%
33.Use tools to gather data (e.g.

gfé‘;‘if;fsrségggs“rtjlrjr’scomp“ter 00% | 17.4% | 250% | 47.8% | 9.8%

compasses, etc.)
34.Recognize patterns in data 0.0% 12.1% 26.4% 51.7% | 9.9%
35. Create reasonable explanations (

results of an experiment or 1.1% 21.7% 31.5% 38.0% | 7.6%

investigation
36.Choose the most appropriate

methods to express results (€.0. | 5o, | 16306 | 27.206 | 50.0% | 6.5%

drawings, models, charts, graphs

technical language, etc.)
37'\?\/32‘ dplcegﬁtgﬁ“"“es with a real 0.0% | 12.1% | 31.9% | 45.1% | 11.0%
38.Engage in conterdriven dialogue | 0.0% 17.4% 21.7% 44.6% | 16.3%
39.Reason abstractly 0.0% 22.8% 31.5% 42.4% | 3.3%
40.Reason quantitatively 0.0% 11.0% 29.7% 53.9% | 5.5%
41. Critigue the reasoning of others 1.1% 25.3% 37.4% 27.5% | 8.8%
42.Learn about careers related to th 2 204 48.9% 29.4% 19.6% | 0.0%

instructional content

Table P

Year Two Middle and High School Mathematics Teacher Attitudes toward 21st Century

Learning

Proportion of Respondents

(N=92)
| think it is important that students Neither
have | earning of SFroneg Disagree Agree Agree Strongly
Disagree Nor Agree
Disagree
43.Lead others to accomplish a goal 0.0% 0.0% 7.6% 58.7% | 33.7%
44.Encourage others to do their besi 0.0% 0.0% 3.3% 48.9% | 47.8%
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Proportion of Respondents

(N=92)
| think it is important that students Neither
have | earning of Strongly Disagree Agree Agree Strongly
Disagree Nor Agree
Disagree
45. Produce high quality work. 0.0% 0.0% 2.2% 38.0%| 59.8%
46. Esjrp;ect the differences of their 0.0% 0.0% 2 20 42.9%| 55.0%
47.Help their peers. 0.0% 0.0% 4.4% 55.0%| 40.7%
48.1 ncl ud eerspactiveswsedl 5o, | 5005 | 220 | 53.3%| 44.6%
making decisions.
49. Make changes when things do ng 0.0% 0.0% 2 204 202% | 57.6%
go as planned.
50. Set their own learning goals. 0.0% 5.4% 6.5% 55.4%| 32.6%
51. Mangge their time wisely when 0.0% 0.0% 2 20 413%| 56.5%
working on their own.
52.Choose which assignment out of 0.0% 2 20 7 6% 554%| 34.8%
many needs to be done first.
53.Work well with students from 0.0% 0.0% 3.3% 42.4%| 54.4%

different backgrounds.

TableP6

Year Two Middle and High School Mathematics Teaéttgtudes toward Teacher Leadership

Proportion of Respondents

(N=92)
| think it is important that Neither
teacherseée Strongly , Agree Strongly
Disagree Disagree Nor Agree Agree
Disagree
54.Take respon5|b|I|tyAfor all 0.0% 7 6% 9.8% 54.4%| 28.3%
studentso6 | earn
55. Communicate vision to students.| 0.0% 1.1% 2.2% 54.4% | 42.4%
56.Use a variety of assessment datg
throughout the year to evaluate 0.0% 0.0% 0.0% 48.9%| 51.1%
progress.
57.Use a variety of data to organize, 0.0% 0.0% 2 204 511%| 46.7%
plan and set goals.
58. Establlsh a safe and orderly 0.0% 0.0% 0.0% 34.8%| 6520
environment.
0.0% 0.0% 3.3% 43.5%| 53.3%

59. Empower students.

TableP7

Year Two Middle and High School Mathematics Teacher Awareness of STEM Careers
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