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Executive Summary

Junior Solar Sorint (JSS)nanaged by the Technology Student Association (TS&)Army Educational Outreach Program
(AEOP3}cience, technologgngineering, and mathematics (STEM)ication program wher&"-8" grade students apply
scientific understanding, creativity, experimentation, and teamwtorklesign, build, and racgdar electric vehicles JSS
activities occur nationwide, in classroorasd schools, through extracurricular clubs and student associations, and as
communitybased eventghat are independentlyhosted and sponsored¢ KS | 9 ht Qa W{ {desigdsd®td NJ °
support the instruction of STEM in categories such as alternatiale,fangineering design, and aerodynamitérough

JSS, students develop teamwork and probkiving abilities, investigate environmental issues, gain hamds
engineering skills, and use principles of science and math to create the fastest, mostingger@sd best crafted vehicle
possible. Students have the opportunity to participate in JSS through TSA chapters and@steg locations across the

country.

This report documents the evaluation of the BYIES®rogram. The evaluation addresseagliestions related to program
strengths and challenges, benefits to participants, and overall effectiveness in gé&iDP and program objectiv8he
assessment strategy fdSMcluded questionnaires for studenasmd mentors2 focus groups with studes, 1 focus group
with mentors, rapid interviews witB students and 10 mentors, and an annual program report compiled by TSA

In 2014, students participated in JSS through-affikated competitions in 19 state§ regional Armyhosted locations,
and anational competition in the Washington, D.C. area.

2014 JSS Fast Facts

Description

STEM Competitiorn Solar car competition regional events at 3 Ar
laboratories and at 19 TSA state events, 1 national event hoste(
conjunction with the TSA national conference

Participant Population

5"¢8" grade students

No. of Applicants

891

No. of Students

891

Placement Rate

N/A (all students who registered weparticipants)

No. of Adults(Mentors and Volunteers

¢ incl. Teachers and Army S&ES) 341
No. of Army S&Es 10
No. of Army Research Laboratories | 3
No. ofK-12 Schools 71
No. of K-12 Schoolg Title | 31
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No. of Other Collaborating

Organizations 21

Total Cost $145,535
Scholarships/Awards Cost $6,964
Stipend Cost $500
Administrative Cost to TSA $138,071
Cost Per Student Participant $163

It is important to note that he response ratefor the student and mentor surveys weré®@and 5%, respectivelyThus,
caution isneededwhen interpreting these datas the responses may not bepresentative othe student and mentor
populationsparticipating in theJS$rogram

Summary of Findings

The FY14 evaluation of JSS collected dhtaut participants; their perceptions of program processes, resources, and
activities; and indicators of achievement in outcomes related to AEOP and program objectives. A summary of findings
provided in the following table.

2014 JSS Evaluation Fings

Participant Profiles

1 JSS$as room to improve when it comes to attracting female participards
population that is historicallynderrepresented and underservéad STEM fields.
Student questionnaire respondents included more males (71%) than female

(29%).
71 JSS$ad limited success in providing outreach to students from historically
JSS has more work to do in underrepresented and underservedces/ethnicitiesand lowincome groups.
terms of servingstudents of Only asmall percentage of questionnaire respondents identified as Black or

historically underrepresented African American (10%) or Hispanic or Latino (3%). Only 14% of students
and underserved populations responding to the questionnaire reported qualifying foge or reducedprice
lunch FRIL
9 JSServed students across a range of school contexts. The vast majority of
student questionnaire respondents attended public schools (978third
attended schools in urban or rural settings, which tend to Havger
populationsof students fromunderrepresented and underserveploups.
JS&®ngages a diverse group ¢ 1 In total, 341 adults, mostly teachersyere involved in JSSAdditional STEM
adult participants as STEM professionals from a range bfisiness sectors participated in career day
mentors. activitiesat the TSAosted JSS sites
Actionable Program Evaluation

IT STARTS HERE. 7«
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JSS3Ises multiple avenues to
market the program

1 IS®&mployed multipronged efforts to market the program to and recruit
students. These efforts includgaovidingprinted promotional material$o
Army-hosted sites the distribution of solar car kits to middle school TSA aduvis
and Army-hosted sites, and social media.

9 Students most frequently learned abods$rom the TSA website (72%);
teachers/professors (54%); friends (28%); a school newsletter/email/website
(15%); and past participants (13%).

JSStudents are motivated by
multiple factors

9 Students were most frequently motivated to participateJ@dy the desire to
have fun (64%), because of their interest in STEM (62%), and because of te
or professional encouragement (50%).

JS®ngages students in
meaningful STEM learning,
through teambased and
handson activities.

9 Most students (589%) report communicating with other students about STE
and learning about new STEM topics on most days or every day od8ir
experience.

1 Most students had opportunities to engage in a variety of STEM practices dl
their JIS®xperience. For example, 81% reported working as part of a team,
building or simulating something, and 64% participating in hamdactivities on
most days or eery day.

9 Large proportions of mentors report using strategies to help make learning
activities to students relevant, support the needs of diverse learners, develo
a0dzRSyiaQ 02ttt 02N GAz2y FyR AyidSNU
G I dzii K STEM Aclvities.

JS$romotes DoD STEM
research and careet TSA
based sitedut can improve
marketing of other AEOP
opportunities.

9 Many mentors had a history of participating in other ABO©¢sides JSS. In
addition, although most students reported an increase in awareness of othe
AEOPs, a substantial proportion reported never hearing about any of the oth
programs. Mentors reported explicitly discussing only two other AEOP progr
with students: eCYBERMISSION and GEMS.

1 TSAbased]SSites offered a variety of activities for promoting STEM, includir
participation in STEM leadership activities and STEM breakbatmferences
All of the three Army-basedJSSites engaged Army engineers and/or Army
research facilities itheir events. Two Army scientist and engineers participate
in the national JSS event.

TheJSS®xperience is greatly
valued by students and
mentors.

1 All responding students indicated being satisfied with tli&&xperience,
highlighting the opportunity to learn about STEM and the chance to have fur]

1 The vast majority of responding mentors indicated having a positive experie
Further, many commented on the benefits the program provides students,
including deepening their knowledge about STEM and their confidence.

Outcomes Evaluation

JS$ad positive impacts on
addzRSyidaQ {¢9
and competencies.

1 A majority of students reported d¢ast some gains in their knowledge of wha
everyday research work is like in STEM, research conducted in a STEM tof
field, a STEM topic or field in depth, how professionals work on real problen
STEM, and the research processes, ethics, andfaiesnduct in STEM.
Females reported greater gains in these areas than males.

IT STARTS HERE.
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1 Twentynine to44%of responding students reported large or extreme gains i
their abilities to do STEM, including such things as making a model that
represents the key features or functions of an object, process, or system,
communicating information about their investigatis in different formats,
applying knowledge, logic, and creativity to propose solutions that can be te
with investigations, and supporting a scientific explanation or engineering
solution with relevant scientific, mathematical, and/or engineering keagk.
Female and minoritgtudents reported greater gains in these areas than mal
andnon-minority students respectively

JS$ad positive impacts on
& 0 dzR S §f Gertusy Killsu

1 A majority of students reported large or extreme gains in theft @intury Xills,
including their ability to work collaboratively with a team, sticking with a task
dzy At Ad Aa O2YLX SGSZ | yR AyOf dzRAY
Minority students and FReligible students reported greater gains in theseas
than nonminority/non-eligible students.

JSPositively impacted

a0 dRSyGaqQ 02y
identity in STEM, as well as

their interest in future STEM

engagement.

9 The majority of students reported a large or extreme gain in their confidence
do wellin their ability to think creatively about a STEM project or activity (53¢
and preparedness for more challenging STEM activities (52%). Slightly lesg
half reported a large or extreme gain in their sense of accomplishing somet
in STEM46%) conidence to do well in future STEM cour£é6%) and
confidence to contribute to STEM4%)

9 Students also reported on the likelihood that they would engage in additiong
STEM activities outside of school. A majority of students indicated that as a
resut of JSS they were more likely to tinker with mechanical or electrical de
participate in a STEM club, association, or professional organization, take a
elective STEM class, participate in a STEM camp, fair, or competition, and v
on math/science pzzles.

JSSucceeded in raising
a0dzRSytaQ SRdz
aspirationsthoughdid not

1 After participating inJSSstudents indicated being more likely to go further in
their schooling than they would have befal&Swith the greatest change being
in the proportion of students who expected to continue their education beyor
. F OKSt 2NRa RSIEMN&Benonw> 0SF2NB

change their career
aspirations.

1 Students were asked to indicate what kind of work they expected to be doin
age 30, and thélata were coded as STHiglated or noRSTEMrelated.
Although many students indicated interest in a SHEMted career, there was
not a statistically significant difference from befal83o after.

JSStudents are largely
unaware of AEOP initiatives,
but students show substantial
interest in future AEOP

opportunities.

1 Student were largely unaware of other AEOP initiatives, but 64% of students
indicated thatJSS$nade them more aware of other AEOPs, and 60% cred&&i
with increasing their interest iparticipating in other programs.

IT STARTS HERE. -
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JSSaised student awareness| 9 A majority of students reported that they had a greater awareness (57%) an
and appreciation of DoD STE appreciation (53%) of DoD STEM research and careers. In addition, 53%
research and careers, as well indicated thatJSS3aised their interest in pursuing a STEM career with the Dol
as their interest in pursuing a
STEM career with the DoD.

Recommendations

1.

3.

AEOP programs have the goal of broadening the talent pool in STEM fields, yet, ovewihtiie8s to be
challenged byattracting students from groups historicaliynderrepresented and underservea these fields.As

was recommended in the 2013 evaligt report, he program may want to consider doing more to recruit
students from schools serving historically underrepresented and underserved groups, and work towards
increasing the likelihood that the program has a léegn impact on the number of studaes who pursue STEM,
especially given the findings that females and minority students tended to report larger impacts of participation
than males and nominority students. As many students come to the program via dtatel TSA competitions,

it will be important to consider additional ways to reach out to a broader range of schools and stutiemigh

both the TSAosted (as TSA structure allows) and Atmogted events

In order forstudentsto progress fromlS3nto other AEOP programis will be necessary t@rovide opportunities

for students see the connection between JSS and other AEOP programs as well as opportunities in Army/D¢
STEM fields In 2014, gt @ | GKANR 2F YSyid2NBR NBO2YYSYRSR ! 9}
educational gals. In addition, nentors indicated explicitly discussing only two other AEOPs with students
eCYBERMISSION and GEMEhough arecommendation was made in the 2013 reportitereased (i dzR Sy (i
exposure toother AEORopportunities no improvement was seebetween2013 and 2014.Further, although
many students expressed interest in participating in other AEOP programs, a substantial proportion indicate
having no interest. Given ttemallproportion of students who reported learning about other AE@Bm the

JSS program and their mentor, and that most mentors reported never hearing about most of the AEOPs, th
program may want to work with each site to ensure that all students have access to structured opportunities tha
both describe the other AEORBRd provide information to students on how they can apply to them. In addition,
given the limited use of the AEOP website, print materials, and social media, the program should consider ho
these materials could be adjusted to provide students with maferination and facilitate their enroliment in
other AEOPs.

Additional dforts should be undertaken to improve participation in evaluation activities, as the low response rates
for both the student and mentor questionnaires raise questions about the remtasiveness of the results
especially across Arrhosted regional events and TBAsted regional events-urther, nost of the respondents
(73 of 78 students and 14 of 16 mentors) to the FY14 survey participated in the JSS national event at the Natior

IT STARTS HERE. 7'¢
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4.

TSA conference. Improved communication with the individual program sites about expectations for the
evaluation may help. In addition, the evaluation instruments may need to be streamlined as perceived respons
burden can affect participation. In partiew, consideration should be given to whether the parallel nature of the
student and mentor questionnaires is necessary, with items being asked only of the most appropriate data sourct

A number of students suggested the JSS program could be improetaribying rules and adding more guidance.
Mentors also expressed a need for more resources to help students. To help ensuregadlighexperience
across sites, the program shoutdntinue toclarify the existing rules and making thesasierto interpret. In
FRRAGAZ2YS LI NIAOALN yGA ¢2dd R St 02YS | RRAGAZYIE N
O2YLISGAdGA2zya G2 3ASG | asSyasS 27 GKS ¢ addateNsthgdd&Sfor2 F
each event and stcter adherence to the schedule would also be appreciated.
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Introduction

The Army Educational Oetich Program (AEOP) vision is to offer AEOP Goals
collaborative and cohesive portfolio of Army sponsored scienc
technology, engineeringand mathematics (STEM) programs thatj| Goal 1:STEM Literate Citizenry.

effectively engage, inspire, and attract the next generation of STElfl U Broaden, deepen, and divengifthe

talent through Kcollege programs and expose them to Department pool of STEM talent in support of ou
of Defense (DoD) STEM careefEhe consortium, formed by the defense industry base.

Army Educational Outreach Program Cooperative Agreement (AE@P

CA), supports the AEOP in this mission by engagingpruit, Goal 2: STEM Savvy Educators.
industry, and academipartners with aligned interests, as well as a U Supportand empower educators with

uniqgue Army research and technolog
resources.

management structure that collectively markets the portfolio
among members, leverages available resources, and provid@s

expertise to ensure the programs provide the greatest return of

investment in achievingth ! N¥2 Qa {¢9a 321 f 3 ?L?ll% S tal%agedntr%\st%l%uxe
Deve op an |mplement a cohesive

coordinated, and sustainable STEN
’ education outreach infrastructure
across the Army.

This report documents the evaluation of one of the AEOP elemen
Junior Solar Sprint (JSSB3s administered on behalf of the Army
by the Technology Student Associati@8A) The evaluatiorstudy

was performed kg Virginia Tech, the Lead Organization (LO) in the
AEOP CA consortiunData analyses and reports were prepared in collaboration with Horizon Research, Inc.

Program Overview

JS$s aSTEMeducation activity wher&™- 8" grade studentsapply scientifizinderstanding, creativity, experimentation,

and teamworkto design, bud, and race a model solar cadSS activities occur nationwide, in classrooms and schools,
through extracurricular clubs and student associations, and as commastyd eventshat are independentlyhosted

and sponsored. The AEOR) &vestment in JSBased programmings managed bfSA.¢ KS | 9ht Qa W{ { LI
designed to support the instruction of STEM in categories such as alternative fuels, engineering design, and aesodynam
Through JSS, students develop teamwork and proelving abilities, investigate environmental issues, gain hamds
engineering skills, and use principles of science and math to create the fastest, most interesting, and best crafted vehi
possible

Based on direction it received from the Army, TSA revised the original program plan in 2014 and focused on J
competitions taking place in the TSA community at state competitions and at-Bosiyd locations. TSA provided
resources and support to And Army locations rather than foéng resource®n éat-larget regional competitions.

10
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In 2014, students participated in JSS throd@haffiliated competitions inl9 states,3 regional Armyhosted locations
and a national competitiofn the Washington, D.C. aredn 204> (G KS ! 9ht Qa O2y G NRAROodziAz2y
guided by the following priorities:

Create a national infrastructure to manage local, regional, and national JSS events and increase patsticipation
Enhance training opportuties and resources for teachers/mentors

Coordinate tracking and evaluation opportunities for studend &eacher particiption in JSS; and

Leverage AEOP through crggegram marketing efforts.

powbde

Participation in JSS was substantially higheR014 thanin 2013 In 2014,891 students participated, an increase
enroliment of156%o0ver the 348 students estimated twaveparticipated in 2013 Tablel summarize014enroliment
by site.

11
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2014 JSS Site No. of EnrolledStudents

NationalTSAConference (Washington, DC)une 2th through July 1st, 2014 225
U.S. ArmyResearch LaboratoARL at Aberdeen Proving Ground (Aberdeen, MDQne 21
7th, 2014
U.S. Armament Research, Development, &mdineering CenterARDELat Picatinny 48
Arsenal (New JerseyMay 19th, 2014
U.S. Army Aviation and Missile Research Development and Engineering GanRDEL 14
at Redstone Arsenal (Huntsville, AMay 17th, 2014
Alabama TSA state J&®npetition 70
Colorado TSA state JSS competition 40
Florida TSA state JSS competition 63
Georgia TSA state JSS competition 33
lowa TSA state JSS competition 35
Kentucky TSA state JSS competition 3
Mississippi TSA state JSS competition 36
MissouriTSA state JSS competition 6
New Hampshire TSA state JSS competition 26
New Jersey TSA state JSS competition 20
North Carolina TSA state JSS competition 23
Oklahoma TSA state JSS competition 40
Pennsylvania TSA state JSS competition 30
Tennessee TSHAate JSS competition 10
Texas TSA state JSS competition 5
Utah TSA state JSS competition 25
Virginia TSA state JSS competition 98
Washington TSA state JSS competition 10
West Virginia TSA state JSS competition 10
TOTAL 891

JS$rograms also engage&ftladult participants in dayo-day program activities, includingachers chaperonesand 10
Army Scientists and Engineers (S&Hs) supported students as they prepared for or participated in a JSS event and
playedA Y L2 NI I y i NP f 93Stutleats(seey TafelRPVedEtcE enidltnent numbers in 2014 weadsohigher

than in 2013, when there were 80 teachers, 21 event hosts, and 19 volunteers.

12
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Table 2. 2014 JSS Participation

JSS Site TeachersAdults
NationalTSAConference 14
ARLat APG 6
ARDEG@t Picatinny 13
AMRDEC 6
State TSA JSS Competitions 302
TOTAL 341

The total cost of the 20LJSS$rogram was $45535. The average cost pearticipantwas$163. Table3 summarizes
these and other 204 JS$rogram costs.

Table3. 2014 JSProgram Costs

2014 JSS Cost Per Participant

Total Participants 891
Total Cost $145,535
Cost Per Participant $163
2014 JSS Cost Breakdown

Average Administrative Cost to TSA $138,071
TotalScholarships/Awards (15) Cost $6,964
Total Stipend Cost $500
Total Cost $145,535

Evidence -Based Program Change

The AEOP funds programs that are tasked with achieving three broad priorities: (1) STEM Literate CBreaugn,
deepen, and diversifihe pool of STEM talent in support of our Defense Industry 88 TEM Savvy EducatoSupport

and empower educators with unique Army research and technology resquaces(3) Sustainable Infrastructure
Develop and implement a cohesive, coordingtetid sustainable STEM education outreach infrastructure across the
Army. TSAinitiated the following program changes/additions to the FY14 administration ofl8f@rogram in light of
programmatic recommendationsom the Armythe FY13 JSS evaluatidady, and site visits conducted by T&#d the
Army,andVirginia Tech:

I. STEM Literate Citizenrgy Broaden, deepen, and diversify the pool of STEM talent in support of our Defense
Industry Base.

13
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a. Revised program plan pé&rmy guidancelirecting TSA tbringJSS to boti SA and\rmy-hosted events.

This change would allow the AEOP to take advantage of the network of students who are already engage
with STEM through TSA as well as introduce the competition to communities surrounding Army labs.
Provided marketing materials and supportAomy-hosted sites

Promotion of JSS on social media before and after national JSS competition

Facilitated distribution of solar car kits to middle school TSA advisordmamghosted sites

State JSS competitionslld at state TSA conferences and at the national TSA conference

® oo o

II. STEM Savvy Educatar$Support and empower educators with unique Army research and technology resources.
a. Addition of Next Generation Science Standards (NGSS) and Common Core State S@E&BY0(ISS
website and alignment of JSS program with both NGSS and CCSS
b. TSA represented J&8d AEOP atour teacher/industry conferences
Heavily marketed JSS competition to 800 middle school TSA advisors (teachers)
d. Distributed AEOBranded items tdl000+ TSA teacheas national event

o

lll.  Sustainable Infrastructure Develop and implement a cohesive, coordinated, and sustainable STEM education
outreach infrastructure across the Army

a. Hosted first national AEGEponsored JSS competition at the T@#fional conference

b. Race day banners, trophies, and other AEOP materials provideanphosted sites

c. JSS trainingind two special interest sessions were providadnational TSA conferenckor those
interested in JSS and other AEOP programs

d. With the VT, administered posevent AEOP evaluation surveys, interviews, and focus groups with JSS
adult and youth participants at Army and national JSS competitions

FY1 4 Evaluation At -A-Glance

Virginia Tech, in collaboration with TSA, conductetkeelopmentalevduation study ofd KS ! 9ht Qa. Thé { |
logic model below presents a summary of the expected outputs and outcomes fd&§mgram in relation to the AEOP
and JSSpecific priorities.This logic model provided guidance for the ovel&@®valuation strategy.

14

IT STARTS HERE. 7«



0es

”Ml ARMY EDUCATIONAL

OUTREACH PROGRAM
SPRINT

Inputs Activities - Outputs - Outcomes Impact
(Short term) (Long Term)
1 Army sponsorship Event hosts, educators,| | Number of event hosts, Increased student TLYONBIaSR al
1 TSA providing and students access educators, and students knowledge, skills and engagement in other
Y capacity to establish and use JSS education using online JSS educationg abilities, and confidence in AEOP opportunities and
national network of and event resources and event resources STEM Army/DoDsponsored
JSS participants Studerts build, test, 1 Number and diversity of Increasedstudent interest in | programs
% online JSS and register solar car in students participating in future STEM engagement | Increased student pursuit
educational and state, Army, and national JSS competition LYONBI aSR &L ofSTEM coursewkin
event resources national JSS 1 Number of and Title 1 statug awareness of and interest i secondary and post
% national JSS competitions of schools served through other AEOP opportunities secondary schooling
competition TSAselectedjudges event host, educator, or LYONBI &SR & LI Increased studenpursuit
1 JSS Participants, evaluate solar carat student engagement awareness of and interest of STEM degrees
inclusive of local event| JSS competitimand 1 Event hosts, educators, Army/DoD STEM research |1 Increased student pursuit

hosts, educators, and
students seeking

winner(s) of national
JSS competition

1 Centralized branding
and comprehensive
marketing of AEOP

1 Centralized evaluation

select winner(s)
Program activities that

Army or DoD

students, others, and TSA
contributing to evaluation

and careers
Implementation of

of STEM careers
1 Increased student pursuit

resources and event expose students to evidencebased of Army/DoD STEM
information AEOP programs and/or| recommendations to careers
1 Awards for student STEM careers in the AYLINRB GS ¢ { ! Q&Y Continuous improvement

and sustainability of JSS

The JSS evaluation gathered information fromltiple participant groupgbout JSS processes, resources, activiied,

their potential effects in order to address key evaluation questions related to program strengths and challenges, benefi

to participants, and overall effectiveness in meeting AEOPJ8f@rogram objectives.

Key Evaluation Questions
9 What aspects of JSS programs motivate participation?
1 What aspects of JSS program structure and processes are working well?
9 What aspects of JSS progracasild be improved?
1 Did participation in JSS programs
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The assessment strategy fd8Mcluded studentind mentorquestionnaires focus groups with studest 1 focus group
with mentors rapid interviews with eight studets, rapid interviews witilO mentors,and an Annual Program Report
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(APR) prepared by TSA using data from all JISSEiieles4-10outline the information collected in student and instructor
guestionnairesfocus groupsand rapid interviewsas well anformation from the APRhat is relevant to this evaluation
report.

Table4. 2014 Student Questionnaires
Category Description

DemographicsParticipant gender, grade level, race/ethniciéyd socioeconomic status indicators
Educationintentions: Degree level, confidence to achieve educational goals, field sought
Capturing the Student Experienci-school vs. irprogram experience

STEM Competencie&ains in knowledge of STEM, scienaangineering practices; contribution of
AEOP

Transferrable Competencie§ains in 2% Gentury ills

STEM ldentityGains in STEM identity, intentions to participate in STEM, and -Bii&ed

AEOP Goal 1 | education and career aspirations; contribution of AEOP

AEOP OpportunitiesPast participation, awareness of, and interest in participating in other AEC
programs; contribution of AEOP, impact of AEOP resources
Army/DoD STEMEXxposure to Army/DoD STEM jobs, attitudes toward Army/DoD STEM resea
and careerschange in interest for STEM and Army/DoD STEM jobs; contribution of AEOP, im
AEOP resources

Mentor Capacity:Perceptions of mentor/teaching strategies (students respond to a subset)
Comprehensive Marketing Strategidowstudents learn about AEOP, motivating factors for
participation, impact of AEOP resources on awareness of AEOPs and Army/DoD STEM reseq
careers

Program Specific Online Resourcéssefulness of online resources for participating in AEOP
Satisfaction & | Benefits to participants, suggestions for improving programs, overall satisfaction
Suggestions

Profile

AEOP Goal 2
and 3

16
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Table5. 2014 Mentor Questionnaires

Category

Description

Profile

DemographicsParticipant gender, race/ethnicity, occupatigrastparticipation

Satisfaction &
Suggestions

Awareness of JSS, motivating factors for participation, satisfaction with and suggestions for
improving JSS programs, benefits to participants

Capturing the Student Experienci-program experience

STEM Competencie§&ains in knowledge of STEM, science & engineering practices; contributi
AEOP

Transferrable Competencie§ains in 2% Century ills

AEOP Goal 1 | AEOP OpportunitiesPast participation, awareness of other AEOP programs; efforts to expose
students to AEOPs, impact of AEOP resources on efforts; contribution of AEOP in changing s
AEOP metrics
Army/DoD STEMAttitudes toward Army/DoD STEM research and careers, efforts to expose
students to Army/DoD STEM research/careers, impact of AE€aRrces on efforts; contribution o
AEOP in changing student Army/DoD career metrics
Mentor Capacity:Perceptions of mentor/teaching strategies

AEOP Goal 2 Comprehensive Marketing Strategitow mentors learn about AEOP, usefulness of AEORnEsD

and 3 on awareness of AEOPs and Army/DoD STEM research and careers

Program Specific Online Resourcéksefulness of online resources for supporting students in
participating in AEOP

Table6. 2014 Student Focus Groups

Category Description
Profile Gender, race/ethnicity, grade leygdast participation ildSSpast participation in other AEOP
programs

Satisfaction &

Awareness odSSmotivating factors for participationnterest in participating in other STEM

Program Efforts

Suggestions programs satisfaction wih and suggestions for improvidg$rograms, benefits to participants
AEOP Goal 1 Army STEM: AEOP Opportunitiggxtent to which students were exposed to other AEOP
and2 opportunities

Army STEM: Army/DoD STEM Careeixtent to which studentknew JSS was sponsored by th
Army, extent to which studentwere exposed to STEM and Army/DoD STEM jobs

17
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Table7. 2014 Mentor Focus Groups

Category Description

Profile Gender, race/ethnicity, occupation, organization, rold8tpast participation idSSpast
participation in other AEOP programs

Satisfaction & | Perceived value afSSbenefits to participantssuggestions for improvingS$rograms
Suggestions

Army STEM: AEOP Opportunitiegkfforts to expose students to AEOP opportunities

Army STEM: Army/DoD STEM Careegfforts to expose students to STEM and Army/DoD ST
jobs

Mentor Capacity: Local EducatocsStrategies used to increase diversity/support diversity3s

AEOP Goal 1
and2
Program Efforts

Table8. 2014 StudenRapid Interviews

Category Description

Profile Role in JSS, gendeace/ethnicity

Satisfaction & | Extent to which student would recommend JSS, suggestiorisiprovement
Suggestions

Table9. 2014 MentorRapid Interviews

Category Description

Profile Role in JSS, gender, race/ethnicity

Satisfaction & | Extent to which mentor would recommend JSS, suggestions for improvement
Suggestions

Tablel0. 2014 AnnualProgram Report

Category Description
Description oprogram activities, academic levadrades 5 through)3 STEM tién, and benefits of

Program L

participation

Partnering with Teachers and Schoa#echanisms fomarketing to ad recruitment of students
AEOP Goal 1
and2 Army STEMAEOP Opportunitieg Marketing other AEOP programs

Program Effortg

Mentor Capacity: Local EducatogsSteps to enhance training opportunities and resources

Detailed information about methods and instrumentaticggmpling and data collection, and analysis are described in
Appendix A, the evaluation planThe reader is strongly encouraged to revidwpendix A to clarify how data are
summarized, analyzed, and reported in this documeihdings of statistical andfgractical significance are noted in the
report narrative, with tables and footnotes providing results from tests for significaueestionnaires and respective
data summaries are provided in AppendixsBidenf) and Appendix Grientor). Focus group mtocols are provided in
AppendixD (students) andAppendixE (mentors); the APR template is located in AppendixMmjor trends in data and
analyses are reported herein.
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Study Sample

Students fronthe three Armyhosted JSS event and the national JSS eespbnded to questionnaireas didmentors
from 3 of the 4 events Tablellshows the number of studer@nd mentor(including teacher, event host, and volunteer)
respondentdy site.

Tablell. 2014 JSEventSurvey Responderfiumbers

2014JSS Event Students Mentors
No. of No. of Survey No. of No. of Survey

Participants | Respondents| Participants | Respondents
National TSA Conference 225 73 14 14
ARLlat APG 21 3 6 1
ARDEC at Picatinny 48 2 13 0
AMRDEC 14 1 6 1
State TSA JSS Competitions 583 0 302 1
Unspecified 2
TOTAL 891 78 341 16

“ Two students did not indicate which JSS event they attended.
7 Survey respondentwere allowed to select more than one eveitus, the sum of respondents across sitisgreaterthan the total number of
survey respondents.

Tablel2 provides an analysis of student and mengarticipation inthe JSSjuestionnaires, the response rate, and the
margin of error at the 95% confidence leg@imeasure of how representative the sample is of the populatidimemargin

of error for both the student and mentor surveys is larger than generally acceptable, indicating that the samples may nc
be representative of their respective populationdote that the mentor response rate ia bitlower than in 2013 (which
hada response ratef 13%). There was mnstudent survey in 2013, but withstudentresponse rate of 9%, there is much
room for improvement

Table12. 2014 JSSQuestionnaire Participation

Participant Group Respondents Total Participation | Margin of Error
(Sample) Participants Rate @ 95%
(Population) Confidencé
Students 78 891 9% +10.6%
Mentors 16 341 5% +24.0%

el NAAY 2F SNNEBN X dpz O2yFARSYy OS¢ Y Sthepadpulatiéhlwio wiupd seledt n answ& (i
lies within the stated margin of error. For example, if 47% of the sample selects a response and the margin of errooafi®@&ite

is calculated to be 5%, if you had asked the question to the entire popnolatiere is a 95% likelihood that between 42% and 52%
would have selected that answer. A% margin of error is generally acceptable at the 95% confidence level.

19
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Twostudent bcus grougswere conductedthat included8 students 2 females 6 males),7 of whom wererising9™" grade's
(onestudent was a rising" grade). A series of student rapid interviews was also conducted that incledgtt students

(3 females,5 males). One mentor focus groupnda series of rapid interviews weadso conducted The mentor focus
group included one male teacher. The rapid interviews sampled 10 aduls fémales,6 males), including event
staff/Army scientists and engineei3parents, and2 community group leaers. Focus groups were not intended to yield
generalizable findings; rather they were intended to provide additional evidence of, explanation for, or illustrations of
student questionnaire dataTheyadd to the overall narrative olV{ dfféxts and impact, and highlight areas for future
exploration in programming and evaluation.

Respondent Profiles

Student Demographics

Demographic information collected frodSSjuestionnairerespondents is summarized in Tabl&?1More males(71%)

than females 29%) completed the questionnairéMore respondingstudents identified withthe race/ethnicity category

of White (69%) than any other single race/ethiticcategory Halfwere 8" graders the remaining students who answered
this itemwere mostly 7" or 9" graders(the national JSS event takes place during the summer, so students who identified
as 9 grade had begun the JSS season in th€igéde year) Seventyeight percentof respondentsreported not
qualifying forFRL As canbe seen in Table4] almost allrespondents attendd public schools97%); nost attenced
schools insuburban areas §6%) (The APR does not contagopulation demographic datéo allow for comparison
betweensurveyrespondents and the population.)

In summary,JSS could be moseiccessful in attracting participation from female studengspopulation that is historically
underrepresentedand underservedn many STEM fields JSS also has room to improve when it comegrtaviding
outreach to students from historicallunderrepresentedand underservedrace/ethnicity and lowincome groups.
Because representation at the JSS national event reflects participation at the TSkewthtevents|t would likely be
beneficial foa JS$o encourage TSA sitesecruitstudents who regularly attend school in urban, ruaalfrontier settings
which historically have lower or limited resources than suburban schools.

21n FY15 the AEOP developed and implemented a new application tool through the vendar, Thisrcentralized tool will facilitate
accurate and improved collection of demographic information from participants across the portfolio of AEOP initiatives.

20
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Table B. 2014 JSSStudent Respondent Profile

DemographicCategory Questionnaire Respondents
Respondent Gendefn =78)
Female 23 29%
Male 55 71%
Respondent Race/Ethnicity (n78)
Asian 8 10%
Black or African American 8 10%
Hispanic or Latino 2 3%
Native American or Alaska Native 0 0%
Native Hawaiian oOther Pacific Islander 0 0%
White 54 69%
Other race or ethnicity, (specifyf): 5 6%
Choose not to report 1 1%
Respondent Grade Level (n78)
6" 1 1%
7 13 17%
gh 38 49%
gth* 26 33%
Respondent Eligible foFRL(n =78)
Yes 11 14%
No 61 78%
Choose not to report 6 8%

“hOiKSGleekEa b &AL Y b 2 KAUGSTI & RanaNléo 2 ¢ aWSGAEAKIE
7 Students who indicated being in thé& @rade started their participation in JSS during th&iig8ade year. JSS is a program fdttFough 8"
graders.

Table 4. 2014JSSStudent Respondent School Information

Demographic Category Questionnaire Respondents

Respondent School Location (n7¥)

Suburban 51 66%
Urban (city) 17 22%
Rural (country) 9 12%
Frontier or tribal school 0 0%
Respondent School Type (n7%)

Public school 75 97%
Private school 2 3%

In addition, students were asked how many times they participated in each of the AEOP programs. As can be seeninC
1, 77% of responding students reported participating 8@t least once Few studentg13% or less)eported participating
in any of the other AEOP programs.

21
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Chart 1: Student Participation in AEOP Programs (n = 76-77)

Jss 49% 10%  18%
Gains in the Education of Mathematics and Science (GE%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

mNever =~ Once @ Twice = Three or more times

Mentor Demographics
The 2014Mentor Questionnaire collected more extensive demographic information on the mentors than past years

which are summarized in Tabl®.1Slightly more responding mentors were male than fema84q%s. 4%). Similar to
the responding students, ovdwo-thirds of the responding mentors identified themselves \&#ite (69%). The vast
majority of mentors wee teachers In the JSSrogram, the majority of responding mentors served casnpetition

advisorg81%);13% served ashaperones.Additional characteristics of the mentors are includedppendixC.

22
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Table B. 2014JS9Mentor Respondent Profile

Demographic Category Questionnaire Respondents
Respondent Gendefn =16)
Female 7 44%
Male 9 56%
Respondent Race/Ethnicity (nX6)
Asian 0 0%
Black or African American 2 13%
Hispanic or Latino 1 6%
Native American or Alaska Native 0 0%
NativeHawaiian or Other Pacific Islander 0 0%
White 11 69%
Other race or ethnicity, (specif}): 1 6%
Choose not to report 1 6%
Respondent Occupation (n 16)
Teacher 14 88%
Other, (specifyf: 2 13%
Respondent Role idS§n =16)
Competition advisor 13 81%
Chaperone 2 13%
Event coordinator or staff 0 0%
Other, (specify) 1 6%

“ h i K SBIdcK/Whiteb £
% h G K Sridtiredl RNastem club voluntegk Y R at F NSy i ®¢
§hiKS{NE Ja aOf dzo @2t dzy 1 SSNIE

Actionable Program Evaluation

Actionable Program Evaluation is intended to provide assessment and evaluation of program processes, resources, :
activities for the purpose ofecommending improvements as the program moves forward. This section highlights
information outlined in the &tisfaction & Suggestions sections of Tald®.

Afocus of the Actionable Program Evaluatieefforts toward the longterm goal 0fJS&nd all of the AEOP to increase
YR RAGSNEATFE (KS Fdzidz2NB LR2ft 2F GFftSyd OF L) o tObtreach O2
to underrepresentedand underservegopulations may not be a key objectived8®osts and edudars nationwide but

it is an Army priorityacross AEOPS hus, it is important to consider had®$ marketedo and ultimately recruits student
participants, the factors that motivate students to participateJ&88 LJ- NJi A OA LI y & Q isfad8addaith LIG A

23
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activities, what value participants place on program activities, and what recommendations participants have for prograr
improvement. The following sections report perceptions of studes#nd mentorsthat pertain tocurrent programmatic
efforts and recommend evidendeased improvementso help JSS achieve outcomes related to AEOP programs and
objectives, pecifically, to help JSS contribute to expgadgtticipationfrom and support STEM education &iudents from
underrepresentedand undeservedgroups.

Marketing to and Recruiting Underrepresented and Underserved Populations

The JSS$rogramemployed multipronged efforts to marketvents tostudents though not necessarily studentsom
schools identified as serving large populationsrafltionally underrepresentedaind underservedtudents. JS®arketed
its programin avariety of ways

1 Provided marketing materiand support tcArmy-hosted sites
1 Facilitated distribution of solar car kits to middle school TSA advisorAramghosted sites and
1 Used social media, includignews releases,2tweets, and 24 Facebook posts.

In order to understandvhich recruitment methods are most effectivéne questionnaireasked students to select all of

the different ways they heard abodSSChart2a dzY YI NA T S & & (i daFh&nfost requentlp racnidnéd sduice

of informationthe JS®rogramwasthe TSA websit€/2%). Other sources mentioned relatively frequently wiexachers

or professorg54%) friends (28%),a schoolnewsletter/email/website (15%) and past participants (13%)K S & h (i K !
categoryincluded references tanadvisor (n = 2) and& (i dzR BcalTSAZgroup

These data were analyzed by studsob-groupsto determine if different groups of youth learnedout the JSS program
in a different matter. The analyses examirgsghder, race/ethnicitfminority vs. noaminority students) FRLstatus and
school locatior{urbanor rural vs. suburban locatiod)No meaningful differencesere foundamong student sugroups
in howthey learned aboutlSSy any of these factors. Taken togethtdrese findingssuggest that the mulpronged
approachis helpful in student recruitmerfor students from all sugroups.

3 Item-level tests were conducted without a Type | error control, increasing the possilfifiise positives (i.e., detecting a significant
difference when no difference truly exists).

24
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Chart 2: How Students Learned about JSS (n = 77)

TSA Website . 72%
Teacher/Professor e 54%
Friend s 28%
School/University Newsletter, Email, or Websi{Si——| 15%
Past Participant esssd 13%
Immediate Family Member & 5%
Mentor from JSS & 5%
Family Friend & 3%
Guidance Counselori 3%
Social Media & 3%
AEOP Websitel 1%
Extended Family Member 0%
News Story or Other Media Coverage 0%

Someone who Works at an Army Laboratory0%
Someone who Works with the Department of Defense0%
Other & 4%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Mentors were also askeldow they learned abouiS§see CharB). The majority of responding mentors learned about
JSShroughthe TSA website (69%A JSSRventor site host/director (19%), a colleague (13%), the AEOP wehSite)(
and a STEM conference (1B&ere also relaively frequently identified.

25
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Chart 3: How Mentors Learned about JSS (n = 16)

TSA Website & d 69%
JSS Event or Site Host/DireCtli—d 19%
A Colleague s=====a 13%
AEOP Website s 13%
STEM Conferenceisd 13%
A Student == 6%
Past JSS Participani=a 6%
Someone who Works with the DoDes 6%
A News Story or Other Media Coverage0%
A Supervisor or Superior 0%
Social Media 0%
{OK22t k! yAOSNEAGEKkt NEFSaaA2ylole hNEFYATFGAZ2Y bSgatSGiSNE 9Vl
Someone who Works at an Army Laboratory0%
State or National Educator Conference 0%
Workplace Communications 0%
Other e 13%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

To examine whether mentors are expanding their participation in AEOP programs, the questionnaire asked how mar
times they participated in each of the AEOP prograiisresponding mentors indicated participating in JSS at least once.
A few indicated prior participation in GEMS (19%), eCYBERMISSION (12%), and Camp Invention (12%). Mentors di
indicate participating in any other AEOP prograim.addition, he maprity indicated never hearing abotte following
programs HSAP (69%), NDSEG (69%), REAP (69%), SMART (69%), URZ®L(688%)), JSHS (63%) and SEAP (56%)

Factors Motivating Student Participation

Student questionnaires and focus groups included questions to explbed motivatedstudents to participate inJSS
Specifically, the questionnaire asked how motivating a number of factors were in their decision to participate. As can t
seen in Tabld6, more than 6 in 1@esponding students indicated thagving fun (64%) and an interest in STEM (64%)

6 SNBE GaOSNE Y dHaKdaf therstudehtsreporied/teéadher professor encouragemerss astrongmotivator,

44% the desire to learn somethimgw or interesting and 35% the opportunity to do something with frientlse other
factors asked about were not seen as very motivating to most students.

26
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Tablel6d® CIF OG2NBE az2dAQF Ay 3 { (dRISENI=7678)+ SNE a dzOKe (2

Item Questionnaire Respondents

Having fun 64%
Interest iNSTEM 64%
Teacher or professor encouragement 50%
Desire to learn something new or interesting 44%
Opportunity to do something with friends 35%
Learning in ways that are not possible in school 2%
Parent encouragement 26%
Exploring a unique work environment 23%
Opportunity to use advanced laboratory technology 22%
Building college application or résumé 21%
Desire to expand laboratory or research skills 18%
The program mentor(s) 18%
Networkingopportunities 13%
Serving the community or country 10%
Interest in STEM careers with the Army 9%

An academic requirement or school grade 8%

Earning stipend or award while doing STEM 5%

Having fun and teacheencouragementvere also mentioned in the student focus group&s fourstudents saidvhen
asked why they chose to participated8S

I think it sounded funRacing the car and building it from the little.kfiSS Student)

My advisor fame] usually does this as E&ass project, the clasdoes it and goes and compet&slt his class time
gl a Odzi aK2NI GKA& @SINJIFYR KS RARYQG R2 AG Ay Of
conference and got first place in speed and decided to doet [i&8S Student)

| heard about it froma teacher, it looked like funYou getto go to Washingtorh ¥ & 2vdz thaughyiddvas a
fun family thing (JSS Student)

For each itenin Tablel6, differencesbetween females and males, minority students and moimority students, FRL
eligible students and neRRLEeligible studentsand students attending schools imderrepresentedand underserved
locations and students attending suburban schamése tested b identify whether different factors were more or less
motivating for different student groups. Overall, there weseveralsignificant differencesFemalesvere substantially
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more likely thammalesto indicate being motivated by thettesireto learn something interestingiew’ (a relatively large
effect siz&@ of d =0.757 standard deviations)their desire to explore a unique work environméid =0.58 standard
deviations), angbarental encouragemen{d =0.542 standard deviations) Minoiity students were more likely than nen
minority students to indicate being motivated by dlit of the 17 items in Tabl&6. The most substantial differences
were between minority and noiv A y 2 NA (i & desirétaleiRpfosé & anfque work environmehga very large effect of
d =1.700 standard de\ations),interest in Army STEM careé(a large effect ofl =1.174 standard deviations)andappeal
of the opportunity to use advanced laboratory technoldta large effect ofl =1.127 standard deviations)

Students eligible for FRL were mameich morelikely than those not eligible for FRL to be motivabsdseveral factors,
including parental encouragemett (d = 1.007 standard deviations), the opportunity to use advanced laboratory
technology? (d = 0.851 standard deviations)the opportunity to have fuk’ (d = 0.808 standard deviations)and
networking opportunitie$* (d =0.777 standard deviations) There were no significant differences by school location.

The JSS Experience

¢tKS aidzRSydG [dzSadAz2yylANB AyOf dzZRSR &S @S NI {ISSand 8owahatl & |
experience compared to their STEM learning opportunities in scibken asked what field thetfS®xperience focused

on, 64% ofresponding students selected engineering¥@echnology 9%science and6% mathematics.Students were

also asked series a questions abothe nature of theirJSSexperience As can be seen i€hart4, the majority of
respondents indicatedommunicatng with other students about STEM aleérning about new STEM topics on most or
every day of the experiencel-ewer sudents reportedapplying STEM knowledge to rdié situations, learning about
cutting-edge STEM research, learning about different SG&kkrs, andnteracting with STEM professionals mostdays

4 Twotailed independent samplestest, t(75) = 3.00p = 0.004.

5 Effect sizes are used to facilitate comparison of the magnitude of differences across ditfateomes and/or studies by putting
RAFTFSNBYyOSa 2y | &l yRINRAT SR YSGUNAOO® C2NJ RAFTFSNBymeénsofSi g
GKS (62 3INRIzLJA RAGARSR 06@& (KS LI 2 teSdRabautio:.2¢ &e typiBallyR & sideredisinaly0 S0
medium, and 0.80 large. Cohen, J. (1988). Statistical power analysis for the behavioral sciences. Hillsdale, NJ:Etlbawrence
Associates.

6 Twotailed independent samplestest, t(76) = 2.31, g 0.023.

" Twotailed independent samplestest, t(76) = 2.15p = 0.034.

8 Twotailed independent samplestest, t(76) = 4.96p < 0.001.

® Twotailed independent samplestest, t(76) = 3.42p = 0.001.

0 Twotailed independent samplestest, t(74) = 3.13p = 0.002.

11 Twotailed independent samplestest, t(70) = 3.03p = 0.003.

2 Twotailed independent samplestest, t(69) = 2.46p = 0.016.

BTwotailed independent samplestest, t(70) = 2.43p = 0.018.

¥ Twotailed independent samplestest, t(70) = 2.34p = 0.022.
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responses paint a similar picture of ti€®xperience (responses to thegems can be found in Appendix €).

Chart 4: Nature of Student Activities in JSS (n = 75-76)

Communicate with other students about STE JiEZNIIS%M 29% 17% 38%
Apply STEM knowledge to real-life situatiorlELZNNZ0% N 26% 26% 22%
Learn about new STEM topic SIEZIINI2%N 20% 42% 17%
Learn about cutting-edge STEM researlllIIIFEE NI 27% 21% 11%
Learn about different STEM caree/SHIIIEZZENZEN 22% 18% 11%
Interact with STEM professional i NG00 12% 13% 1%

0% 10% 20% 30% 40% S50% 60% 70% 80% 90% 100%

mNot at all mAtleastonce ' Afewtimes i Mostdays = Everyday

Because increasing the number and diversity of students whoupU8§ EM careers is one goal of fi&$program, the
student questionnaire also asked how many jobs/careers in STEM in general, and STEM jobs/careers in the DoD
specifically, students learned about during their experience. As can be seen id7,adl&oof students reported learning
abou at least one STEM job/careavith 27% learningboutfive or more. However, responding students were much less
likely to indicate learningbout DoD STEM jobs/careers. Only 32% of students mgbéetirning about at least one DoD

STEM job/career

15 Because of the low response rates on both the student and mentor questionnaires, it is impossible to determine whether an
differences between the two datasets are real or an artifact of which students and mentors pralatked In addition, as mentors
typically worked with multiple students, it is not clear which students mentors were considering when responding to these ite
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STEM Jobs/Careers DoD STEM Jobs/Careers
None 2% 68%
1 12% 10%
2 18% 9%
3 12% 3%
4 3% 0%
5 or more 27% 10%

Students were also asked which resources impacted their awareness of DoD STEM ¢zad@ipation in JSS events
6nw:0x ailidzRSyGaQ YSyid2NB 600203 YR GKS W{{ 6S0aArids
responsible for an impaatn student awareness of DoD STEM careers (see Chart 5). Howesgtnfrthe resources
asked aboutvere not experienced by a majority of students, including AEOP materials (a rang& o#6j land invited
speakers or career events (64%urprisingly, 38%f students reported not experiencing a JSS event, perhaps because it
was referred tdoy a different name

Chart 5: Impact of Resources on Student Awareness of DoD STEM Careers
(n =76-77)

Participation in JSS event( 38% e 13% 16% 26%

My mentor(s) 12% 11% 22%
12% 9% 12%
Jss website [ INEGIGNGNGIEEZ2EE T 12%  14% [ 10%
AEOP instructional suppliese(tii;e in the Rain notebook, Lab 5% 8% 7%
AEOP brochure [ NG 04% 13% 5%
AEOP social medi- 7] 9% 5%
AEOP website I /5% 13% 4%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Did not experience mNotatall A little Somewhat = Very Much
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The questionnairalsoaskedstudents how often they engaged in various STEM practices digi8&iesults indicate that
students were very actively engaged in doing STEM during the program (seeé)Chiaor example, B4 of responding
students indicated working as part of a team on nabesys or every dgy 7% reported building/simulating somethiragnd

64% reported participating in handms activities Again, data from the mentor questionnaire (shown in Appendix C) are
generally aligned with data from the student questionnaire.

Chart 6: Student Engagement in STEM Practices in JSS (nh = 73-76)

Work as part of a teamJiI5% 11% 22% 59%
Build/simulate something TGN 15% 29% 38%
Participate in hands-on STEM activiticSIINTI%N 18% 28% 36%
Draw conclusions from an investigatio il EENNNPS%E  15% 19% 27%
Come up with creative explanations/solution SIS 21% 29% 26%
Practice laboratory/field techniques, procedures, and todiSHINNET2% N 22% 33% 25%
Design an investigation | NGNS 22% 15% 23%
Pose questions/problems to investigatGIINNN20% N 30% 20% 22%
Carry out an investigation | NGNS 25% 21% 21%
Analyze or interpret data/information | IRNZ2%N 21% 30% 19%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ENotatall mAtleastonce = Afewtimes  Mostdays I Every day

A composite scorég I & OF £ Odzf F i SR F2NJ S OK 2F (GKSaS (¢2ni8Fhmed 2 7F
G6KS &aS02Yy R & 9PaditeSnIFE®R Risponsg dagoriesere convertedi 2 | & ONdt B alé2 BHeam T
GEveryday | Yy R ( Ka&os$ ayifeidg irBtis: scalas calculated The composite scores were used to test whether

16 Using multiple statistical tests on related outcomes requires the use of a Type | erradjagtment to reduce the likelihood of
false positives (i.e., detecting a difference when one does not truly exist). However, Type | error rate adjustmenta teadi¢tion

in statistical power (i.e., the ability to detect a difference if it does gxigthe use of a composite score helps avoid both of these
problems by reducing the total number of statistical tests used. In addition, composite scores are typically more tediable t
individual questionnaire items.

¢ KS / NRYyOol OKQ torthedel6Jkeims waBA.801. 6 A £ A G &

Be¢KS / NRPyolOKQa FfLKIF NBfAFoAfAdGe FT2NJ 6KSasS wmn AidSya 61 a n
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there were differences in student experiencesgander, race/ethnic group, FRL stataad school locatianNo sigificant
differences were found, indicating & students, regardless of subgroup, had similar experiences.

To examine how thdSSxperience compares to their typical school experience, students were asked how often they
engaged in the same activities in sch@iobividual item responses can igund in AppendidB). Theseaesponses were
Ffaz2 O2YO0OAYSR Ayi(2 G2 O02YLRAAGS AIYNR @I VSHRIYIAY B Ny A Y
{ OK 4t &re parallel to the ones asking aba8S There were no significant differencesbe§ Sy (1 KS aAy
{OK22f ¢ OSNBAZ2Ya 2F (GKSaS O2YLRaAd Saode woudn@ éxpect sté&iénks dad S
engage in these activities (e.g., pose questions to investigate, design an investigation) frequently inglassgian car.

The Role of Mentors

aSYyli2NBRX GeLAOI tplay a ariticariRaBeynitiedS Pragdam.OMeStdigidesign and facilitate learning
activities, deliver content through instruction, supervise and support collaboration and teamworkide oneon-one
support to studentsand chaperone students.On averagementors responding to thenentor questionnaire reported
workingwith 10 studentswith a range oR to 60 students.

Mentors wereaskedwhether or not they used a number gfrategies when working with students. These strategies
comprised five main areas of effective mentorfig:

1. Establishing the relevance of learning activities;

2. Supporting the diverse needs of students as learners;

3. { dzLILI2 NI Ay 3 & dzR Sy (i éraflon RS idtSrpepsbdxISkyis) 2 F O2f f | 6

4, { dzZLILR2 NI AY 3 aGdzRSydaQ Sy3alFrasSySyid Ay aldziKSyaaoég {¢
5. { dzLILR2 NI AYy3 addzRSyitaQ {¢9a SRdzOFGA2ylFf |yR OF NBSNJ

Large proportions of responding mentors used several strategies to help make the learniitgeactlevant to students
(see Tabld8). For examplahe vast majorityreported givingstudents realife problemsand helping students see how

Y NByol OKQa | fLIKI NBftAFOAfAGE 2F noyycod
) NPyol OKQa | fLKI NBtAFOAtAGE 2F noddopd
21 Mentoring strategies examined in the evaluation were best practices idediifi&arious articles including:

Maltese, A. V., & Tai, R. H. (2011). Pipeline persistence: Examining the association of educational experiences witgesesed d
in STEM among US students. Science Education, 95(590877

Ornstein, A. (2006). Theeflyuency of handen experimentation and student attitudes toward science: A statistically significant
relation (200551-Ornstein). Journal of Science Education and Technology4)52B85297.

Sadler, P. M., Sonnert, G., Hazari, Z., & Tai, R. (2012)its&atul volatility of STEM career interest in high school: A gender study.
Science Education, 96(3), 4427.
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STEM can affect them or their communities (98&eH. Fewer selected readings or activities related toRs& Yy (i & Q
backgrounds (8%)

Table18. Mentors Using Strategies to Establish Relevance of Learning Activitied &) =

Item Questionnaire Respondents
Giving students redife problems to investigate or solve 93%
Helping students become aware of the ro®EEM plays in their everyday lives 93%
Helping students understand how STEM can help them improve their communitie 93%
Asking students to relate outside events or activities to topics covered in the prog 80%
Encouraging students to suggest nexadings, activities, or projects 73%
CAYRAY3 2dzi F62dzi addzRSyidaQ ol Ol ANR d; 73%
Making explicit provisions for students who wish to carry out independent studies 60%
Selecting readings or activitiestidflS f + S (2 a(idzRSyGaQ ol 53%

Similarly, mentors reported using a variety of strategies to support the diverse needs of students as learners. As can
seen in Tablel9, all respondingmentors reported treating all students the same way, regardless of gender or
race/ethnicity and using gender neutral language. The vast majority indicated directing students to other
individuals/programs when necessary amng diverse teaching/mentorninactivities(87% for both)

Table19. Mentors Using Strategies to Support the Diverse Needs of Students as Learnetkbjn =

ltem Questionnaire Respondents
Interacting with all students in the same way regardless of their gender or race 3
. 100%
ethnicity
Using gender neutral language 100%
Directing students to other individuals or programs if | can only provide limited 87%
support
Using diverse teaching/mentoring activities to address a broad spectrum of stud 87%
CAYRAY 3 2dzii I|dardiggdtiiles atihdAeginfingiofxhe program 80%
Integrating ideas from the literature on pedagogical activities for women and
80%
underrepresented students
Providing extra readings, activities, or other support for students who lack esser
: 80%
background knowledge or skills

aSyi2NBE NBLR2NISR dzaAy3a Ylye adN)GS3IASa (G2 &adzZlll2sbe aid
Table20). For examplethe strategies ofhaving students (1) exchange ideas with others whose kgoounds or
viewpoints are different from their own(2) participate in giving and receiving feedbaekd (3) work on collaborative
activities or projects as a member of a team were each use@%yd mentors.Having students develop ways to resolve
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conflict, explain difficult ideas to others, listen to the ideas of others with an open mind, and pay attention to thgdeelin
of all team members were each used by 87% of responding mentors

able 20 < O O alegie O PDPO oS Develogmi O Ollaporatio dll0 elrpe OlNa
Item Questionnaire Respondents

H_aving students (_axchange ideas with others whose backgrounds or viewpoints 93%
different from their own

Having students participate in giving and receivagpback 93%
Having students work on collaborative activities or projects as a member of a te 93%
Having students develop ways to resolve conflict and reach agreement among t 87%
team

Having students explain difficult ideas to others 87%
Havingstudents listen to the ideas of others with an open mind 87%
Having students pay attention to the feelings of all team members 87%
Having students tell others about their backgrounds and interests 47%

When asked about strategies used to support studemgjagement in authenti8 TEMactivities,all responding mentors
reported demonstrating the use of laboratory or field techniques, procedures, and teoturaging opportunities in
which students couldearn from others, an@&ncouraging students to sksupport from other team members (see Table
21). The remaining strategies were also widely used, includitogving students to work independegtas appropriate

for their seltmanagement abilitieSSTEM competencig®3%),and3 A Ay 3 O2y a i NUzOG A @S FSSR
STEM competenci€93%).
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Table21. Mentors Using Strategies to Support Student EngagemeritAinthenticc STEM Activities (n £5)
Item Questionnaire Respondents

Demonstrating the use of laboratory ield techniques, procedures, and tools
students are expected to use

Encouraging opportunities in which students could learn from others (team projg
team meetings, journal clubs)

Encouaging students to seek suppdrom other team members 100%
Allowing students to work independently as appropriate for their-sgdihagement

100%

100%

abilities and STEM competencies 9%
DAGAY3 O2yadNHz2OGAGS FSSRol Ol G2 AYL) 93%
Having students access and critically review techméods or media to support their 87%
work

Helping students practice STEM skills with supervision 80%
Teaching (or assigning readings) about specific STEM subject matter 73%

The last series of items about mentoring strategies focused on suppaititgdzZRSYy 14 Q {¢9a SRdzOl
pathways? As can be seen in Table 22, a langgjority of responding mentors reported asking students about their
educational and career interes{87%) sharing their own experiences, attitudes, and values alSEM&7%) providing
guidance to students about educational pathways that wqarepare them for a STEM card@0%), andecommending
student and professional organizations in STB0A6).

However, gzen theAEORyoalof broadening the talent pool inTEM fields, ishould be notedhat less than halbf the
responding mentors reportediscussing STEM career opportunitigish the DoD or other government agencies’{o)
In addition, given the interest in having students graduate into other AEOP omiitety)it should also be notethat only
33%of mentors recommended other AEOP programs to students.

22 The student questionnaire included subset of these items. The student data are similar to the mentor data, and can be found
Appendix B.
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Table22. Mentors Using Strategies to Support Student STEM Educational and Career Pathwa$5)(n =

Item Questionnaire Respondents
Asking aboustudent€educational and career interests 87%
Sharing personal experiences, attitudes, and values pertaining to STEM 87%

Providing guidance about educational pathways that would prepare students for
STEM career

Recommending student anatofessional organizations in STEM 80%
Discussing STEM career opportunities outside of the DoD or other government
agencies (private industry, academia)

Helping students build effective STEM networks 73%
Highlighting underepresentation of womerand racial and ethnic minority 73%
populations in STEM and/or their contributions in STEM

wSO02YYSYyRAYy3a SEGNI OdzZNNA Odzft I NJ LINE I NJ 73%
Discussing notechnical aspects of a STEM career (economic, politittdtal,

80%

73%

and/or social issues) 6%
I NAGAOFffe NBOPGASsgAYy3dI aldzRSyidiaQ NBadz 47%
Discussing STEM career opportunities with the DoD or other government ageng 47%
Recommendin\EOPS K| & It A3y gA0GK adGddzRSyidaQ 33%

A separate item on the mentor questionnaire asked which of the AEOP programs mentors explicitly discussed with the
students duringdSS Threefifths of the responding mentors indicated discussing at leest other AEOP with students

As can be seen in Table 23, all responding mentors reported explicitly discussibgti8& only two other AEOPs
discussed that students could participate in the future wef@YBERMISSIQ20%)and GEMS14%) No other AEOPs

that students could participate in the futumeere discussed byesponding mentor$® Thisresult may be due to the fact

that JSS, eCYBERMISE KD GEMS are open to middle school studantithe other AEOPare intended for high school

or college students.

23 Many mentors reported discussing the WestPoint Bridge Competition (which is no longer part of the AEOP portfolio) and Can
Invention (which is intended for elementary students).
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Table23. Mentors Explicitly Discussing AEOPs with Students {13-£5)

Item Questionnaire Respondents
JSS 100%
eCYBERMISSION 20%
Gains in the Education of Mathematics and Science (GEMS) 14%
College Qualified Leaders (CQL) 0%
GEMS Near Peers 0%
High School Apprenticeship Program (HSAP) 0%
Junior Science & Humanities Symposium (JSHS) 0%
National Defense Science & Engineef@rgduate (NDSEG) Fellowship 0%
Research & Engineering Apprenticeship Program (REAP) 0%
Science & Engineering Apprenticeship Program (SEAP) 0%
Science Mathematics, and Research for Transformation (SMART) College Schq 0%
Undergraduate Researdpprenticeship Program (URAP) 0%
UNITE 0%

Mentors were also asked how useful various resources were in their efforts to expose students to the different AEOPSs.
can be seen i€hart7, participation inJS$57%) and the JSS webg@d%)were most2 F 1 Sy NI} GSR | &, a Q!
neE: NFGSR GKS ¢{! 2N ! Nye Sg@gSyid 022 NWifenals freviidd byithe AR NE
program tended not to be seen asry useful with large proportions of mentors indicating they did naperience these
resources For example47% of responding mentors reported not experiencihg AEOP websiteand only20%rated it

4 a@SNE YSiadly, abor Befotimesgonding mentors did not experience the AB@Rhure, instructional
supplies or social media7-14% found these resources very useful.
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Chart 7: Usefulness of Resources for Exposing Students to AEOPs (n = 14-15)

Participation in JSSZZ] 7% 29% 57%
Junior Solar Sprint websiteuieiZ i A% 20% 13% 47%
TSA or Army event coordinato 20% 13% 27% 40%

AEOP website 47% e 13% 13% 20%

LY@AGSR &LISI | SNE 54% WEIRE 7% 7% 20%

AEOP brochure 64% & 14% 14%

AEOP i i I li Rite in the Rai k, L
OP instructional supp |ese(tclt)e in the Rain notebook, Lab c 7% 79%17%
AEOP social media 80% e 7% 7%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Did not experience m Not at all A little Somewhat = Very Much

Mentors were also asked how useful these resources were for exposing students to DoD STEM car€best@eeAs

with the previous item, mentors were most likely to rate participatin JSSs useful, witlb3: a4 St SOGA Yy 3 G«
The JSS websi(é0%)was alsseen as very useful by a substantive number of responding mentors. Again, AEOP materia
were less likely to be seen as very useful for this purpose (ararg@8bsé SOUGAY I aBSNE YdzOKE 0
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Chart 8: Usefulness of Resources for Exposing Students to DoD STEM Careers

(n =15)
Participation in JSS [JIIEXE 13% 53%
Junior Solar Sprint websitIEZEZE 33% 40%
AEOP website 13% 20%
TSA or Army event coordinator | I IINIEEZ N 40% 13%
AEOP brochure 7% 13%
AEOP social media || NN % 7%
AEOP instructional supplies (Rite in the Rain notebook, Lab c 29% 7%
etc.)
LY@AdSR &uSt 1 S NANOS S S 7%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Did not experience m Not at all A little Somewhat = Very Much

Satisfaction with JSS

Based on which eventgspondents reported attendingtudents and mentors were asked how satisfied they were with
a number of features of thBlational TSA Conference andtbe Army JSS evettiey attended Regardless of which event
they attended, students were asked their opinions on the usefulness of various online resources available #sioam.
be seen in Chaf, over threefourths of reporting students found the official TSA competition rulesesghat or very
much useful. The other resources were found to be somewhat or very much usefub®¢/@a@f the responding students.
Over halfof the studentsreported not experiencing video tutorials on the JSS wepaitdicating that this resourcenay
need tobe made more prominent on the JSS wehsite
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Chart 9: Student Satisfaction with JSS Online Supports (n = 73-75)

Official TSA Competition Rule4% 15% 61%
Local Competition Rule/o 13% 19% 36%
Build A Car resource S| IIGIEZIIIIIE 17% 17% 33%

Calendar of Events 39% 17% 9% 28%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Did not experience mNotatall A little Somewhat = Very Much

Theitems in Chart9 were combined intoa composite@ NA | 6t S GAGE SR a{ I A a#®ITodl A 2 )
composite was usetb test for differential impacts across sgpoups of studentsFenale students found the resources
more useful than male studerfs(a large effect ofi =0.915 standard deviations), as did minority students over-non
minority studentg® (a large effect ofl =0.918 standard deviations), FRligiblestudents ovenon-FREeligiblestudents’

(a small effectd =0.265 standard deviations), and students attending schools in underserved and underrepresented
locations than students attending suburban sché&tla moderately large effect af =0.754 standard deviations).

As afollow-up to the question about the usefulness of these resources, an -epeled item asked students which
resources were most useful for their participation in JSS. Of the 69 students who answered this questiéfp)11 (1
reported not using any resource€Of those who did report using a resource, the mostnmonanswer, given by 40
students (69% of those who reported using a resource) was the official TSA competition rules or the TSA website. Otl

%¢KS / NRPyolOKQa I fLIKF NBfAIFIOAfAGE F2NJ GKSaS ¢ AidSyvya s61a no
25 Twortailed independent samplestest, t(62) = 3.34p = 0.001.
26 Twortailed independent samplestest, t(62) = 2.51p = 0.015.
27 Twortailed independent samplestest, t(62) = 2.51p = 0.015.
28 Twortailed independent samplestest, t(61) = 2.78p = 0.007.
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common responses included YouTube/videos in general (I®6se who reported using a resource) and the JSS website
(14% of those who reported using a resource).

Students were also asked how resources could be improved; 50 students responded to thiSikemnstudents (2%

of those who responded]id na have a suggestion. Of tt3d students who did provide a suggestidif) (29%psked for

a clearerset of rulesand regulations in order to better anticipate the competition-sgt For example, students wanted

to know in advance what material the traglould be made of and where the guide wire would be. The second and third
most common responses, each reported by eight stude®84) were requests for better video tutorials/images and
better written guides/suggestions Less common responses involviegprovements to the website @) and to the
schedule or calendar of events (9%).

Thenumber ofrequests for bettercar-building guides suggests that the existing Build a Car resource was not sufficient.
Indeed, only two students mentioned the Build a @ssource when asked about the resource most useful to them. One
student even wrote about how the Build a Car resource led him/her astray during the state competition:

[The most useful resource was théfjaal TSA competition regulationsused TS# make sure | got all the points
| could get. | used "build a car" for the state conference and | missed a significant amount of points (in
documentation mostly)(JSS Student)

Students were also asked a series of items about their satisfaction with each of a number of conference féataaes.

be seen in Chart0, 79%of studentswho attended theNational TSAConferencavere somewhat or very much satisfied
overall The majority of responding students were somewhat or very much satisfiedivkhS W{ { S@Sy (i Qa
(78%),communications from TSA (74%), the application/registration process (84€4dyjonday display viewing (59%),
andthe Sunday time trials (57%).
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Chart 10: Student Satisfaction with National TSA Conference Features (n = 66-

74)
Overall satisfaction with TSA National Conference JSS eflBEE) 13% 26% 53%
Time and location of JSS event at TSA National ConferdR€8l  15% 35% 43%
JSS display viewing -- Mond JIIECG 9% 18% 41%
Communications from TSA about JJEIZl  16% 36% 38%
JSS application or registration process through 21% 27% 37%
Jss finals -- Monday ) 6% 6% 35%
JSS competition award NG 9% 10% 33%
JSS time trials -- Sundajf S 18% 25% 32%
JSS judging process and feedba| 36% 10% 16% 12% 25%
AEOP Special Interest Sessiil A 1% 11% 25%
Army JSS welcome dinner -- Saturd §§ NG 4%3%  22%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Did not experience m Not at all A little Somewhat = Very Much

About half of the students who attended an Arshgstedregional]JSS eventere somewhat or very much satisfiegerall
(51%). The majority were somewhat or very much satisfieti the car racing aspect of the event (60%) and the
time/location G1%) hyft @ | GKANR @gSNB a2YSgKIG 2N OSNE YdzQ#vera |
half did not experience this featufgee Chart 1).

42

IT STARTS HERE. 7«



- 0eug

”Ml ARMY EDUCATIONAL

— OUTREACH PROGRAM
SPRINT

Chart 11: Student Satisfaction with Army JSS Event Features (n = 45-48)

JsSS car racindES °% 2 17% 43%
Overall satisfaction with Army JSS eve[l I IEZN  15%  13% 38%
Time and location of Army JSS eve 36% 1Y% 9% 21% 30%
Jss competition award | N I o 11% 27%
JSS application or registration process through Army organ ESHIIIIIES T 9%  15% 26%
Communications from Army organizer about J SSIIIEGzGEEEL. 10% 10% 25%
JSS judging process and feedba 46% el 11% 11% 24%
Army speaker or "career" even{jj IR 7% 9% 24%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Did not experience m Not at all A little Somewhat = Very Much

Theitemsin Chart 106 SNBE O2YO0AY SR Ayd2 | O2YLRAAGS Pwhdh huaritifed 0 A
student satisfaction with National TSA Conference featureR)e items in Chart 11 were combined into a composite
variable tittedad DSy SNJ f  {° kwhidhagliantifledl ssttdénit satisfaction withegional Army-hosted JSS event
featureg. Thetwo composites were usetb test for differential impacts across sigvoups of students.FREeligible
students reported greateoverall satisfaction with the National TSA evtwan did studentsnot eligible for FRL(a large

effect ofd =0.959standard deviations).No other sigificant differences were found for either composite.

An openended questionnaireitem asked students about their overall satisfaction with their JSS experienthe
responses wergenerallypositive. Of thé7 students whoresponded tathis questionwith an interpretable answe#5

(67%) commented oonly positiveaspects of th&. IN2 I NJ Y & ¢t KSA4S NBA&LRYAEShumbSuNS 3 2
Other times, more detail about what they enjoyed about the prograias provided, such as in the following examples:

B¢KS / NRPyolOKQa |fLKFE NBfAIOoAfAGE F2NJ GKSaS mm AdGSYya 6l a n
0The/ NRy ol OKQa Ff LIKIF NBfAFoAfAdGe FT2NJ 6KSaS y AGSYa gt a nodn
31 Twortailed independent samplestest, t(68) = 2.88p = 0.005.
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| enjoyed and gained very much from participating in the JSS competilisrned a lot about solar energy and
its global application (JSS Student)

| was satisfied with JSS in most ways and | pfansing everything | learn in JSS to help me find a ca(égt
Student)

JSSvas a fun and educational experiendeenjoyed engineering an effective carodeing it, and creating it.l
would recommend this progran{JSS Student)

| liked the JSS parience because it helped me with leadersbimstruction and documentation (JSS Student)

Of the remaining 21 responses, 18 (2f&gponses included positive comments, Inaid some caveatsThe majority of
the caveats had to do with the event itseif some way, but responses varied widelffhree students expressed
disappointment at not winningExamples of other caveats includeaggesting thathe trackbe improved the spending
limit for building the car raisedandstricter rules for buildingtte car.

A relatedopen-ended itemasked students tmote three ways in which J88uld be improved; 56tudents responded to

this item. Two common themes emerge@mproved rules/regulations and improved guidance. Half the responding
students made a f1gestion relating to the progra@officialrules/regulations, though the suggestions varied widely. For
example,7 students (13%inentioned haing multiple chances to run their cars alsdstudents (9%) suggested there be
fewer rules on how to assembledttars. Othesuggestions includedaving better andess expensive equipment (5%)
and adding a design or creativity award (5%). Twsitstudents (46%) made suggestions relating to irserédevels of
help or guidanceagain, the suggestions variedror example, 10 students (18%) asked for better suggestions or better
guidelinego help build the carb students (9%) suggested website improvements, astlidents (7%) wished it had been
easier to find key pieces of informatisnch as the official rak/regulations and race schedules

Similar to studentsmost mentors also reported being somewhat or very much satisfied with the program components
they experienced (see ChatR). For exampleall mentorswho attended the National TSA Conferengere at least
somewhat satisfied witlttommunications from TSA about JSS, 92% with the application/registration proces$%%nd
with the time and location of the JSS evéht

32 Only two mentors indicated attending an Army &88nt; data about their satisfaction with Army evesgecific program features
can be found in Appendix C.

44

IT STARTS HERE. 7'¢



- 0eug

”Ml ARMY EDUCATIONAL

OUTREACH PROGRAM
SPRINT

&JSS was a fun and educational experience. | enjoyed engineering an
effectivecar, modeling it, and creating it. | would recommend this progpa
-- JSSStudent

Chart 12: Mentor Satisfaction with National TSA Conference Features (n = 13)

Communications from TSA about JSS = 23% 7%
Time and location of JSS event at TSA National Conferencgll 8% 8% 7%
JSS application or registration process through TS#% 23% 69%
Overall satisfaction with JSS event at TSA National Conferenc&5% 31% 54%
JSS time trials -- SundafillEE 0 38% 46%
JSS display viewing -- MondaJEZ8  15% 31% 46%
JSS competition award JJFEZINEE0 31% 38%
JSS judging process and feedba SRS ININNEEZ N 23% 15% 23%
Jss finals -- Monday I 57 8% 8% 23%
AEoP special Interest Sessidil NG 5%
Army Jss welcome dinner -- Saturd i NN 22 &

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Did not experience mNotatall A little Somewhat = Very Much

As can be seen in Chdr, of the online supports, entorswere most likely to finahe official TSA competition rules
usefuE GAGK yT172 NI GAYIa@BESE YdOKAa 2§25 & K tizi dcal 20Mpetitionin8agevn)y 2
andbuild a car resources (67%) were also rated as at least somewhat useful by a large majority of responding mento
The majority did noexperience thelSS host guida calenda of events
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Chart 13: Mentor Satisfaction with JSS Online Supports (n = 14-15)

Official TSA Competition Rule Sl 7% 21% 60%
Local Competition RuleSIIIIIINIECEN 0 20% 47%
JSS TerminologyIIIIE 7% 33% 40%
Build A Car resource NP 7% 27% 40%
Lesson PlansEEZ .  13% 13% 40%
Course Outline 7% 27% 33%
Video Tutorials 13% 33%
STEM standardSINENEGEEEE2 33% 27%
calendar of Events| NN G 14% 7% 21%
Jss Host Guid{ NG 0 13% 20%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Did not experience mNotatall = A little Somewhat = Very Much

An openended itemaskedmentorsto identify the three most important strengths 35514 mentors responded to this
guestion. Mentors namedeight different strengths opportunities forteam-building (86%)exposing studentso STEM
(71%) engaging students iproblemsolving (43%)that the program ishandson (21%)the competitive nature of the
program(149%).that it isfun for students (14%}t providesa chance for students to work on communication (1480
that the program i®pento any student with the desire to build a c@i%). Several of these strengths were echoed in the
rapid interviews. As two mentors said:

LQY @OSNE Ay@2f SR Ay {¢9a SRdzOl (A 2 Ao i® tyfeR first Kakdin & S S
exposure in this instance to solar energy, and using electric motors, and making something thatlworksa @ &
tangible and they get to experience the design pracé¥SS Mentor)

| think[the program]helps the children learn teamwork and helps thenuse their brain cells a little bit, instead
of focusing on arPad, or Pod, or cell phonel think it brings out their creativity and origination as well, because
they are creating their own masterpiece and when it works they can see what they canda. K A y{ A (1 Q&
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buildingT 2 NJ it Kefptbem to build their skills for the future. K Sy A G R2 S &y Qifihelgszhdid) =
dzy RSNE G KRB emIEX £ S NYSR I £ 20 IL i KB2D3S50 NEBYEndr) S8/ 2@

GL O0KAY]l] OIOKS LINPINIFYSE KSfLEA GKS
use their brain cells a little bit, instead of focusing on an iPad, or iPod, or
phone. | think it brings out their creativity and origination as well, becaus
theyare creating their own masterpiece and when it works they can see \
they can dc& -- JSS Mentor

Mentors were also asked to note three ways in whiS&hould be improved for future participantsThe 11 mentors

who respondedgave several different rewers Like the students, mentorsuggested improvements tdhe
rules/regulationg27%F S ®3I P> YI {Ay3I GKS NMz Sa Of SFNBNJ 2y 6KIFG A
Also similar to the studest 27% asked for more guidance in, for examgleating the notebooks, improving the solar
car, and finding resourcedvientors also asked famprovements tothe repair pit, equipment setupgr raceconditions
(27%).

Like students, mentorswere asked with resources were most usefok their participation in JSS. Of th& mentors who
answered this questior8 (25%) repored not using any resources. Of the nine menteh® did report using a resource
the most common answer, given Byf the 9 (56%)related to the official TSA competition rules.

Twelvementorsresponded to theopenended itemabout how resources could be improvethough responses varied
GARSted wSaLRYy RS yHeter deskriptiprSoRtimé tial afrahgemandoiifel A A2 ¢ | YR NI O
éConstruction method videos as well as a2ezNOSa LI 3S T2 NJ BeRed hainbhd\Er volusteerdzang = ¢
advisers on the race rules and construgtid € hyS YSYG2N gNRGS | 2y 3 unguies SN.
Fo2dzi Ay GSNK¥A 2F (KS RAALIELE NBlAANBYSYGa FyR ONRGS

1. For both TSA and JSS, it would be beneficial to kaptkinow where to findules- for the actual displayWe
thought that we had followed the TSpidelines from th management guide for displayHowever, when our
students arrived, there was a range from just a car and journal set on a table to full bldwld tlisplay bards
with solar cell researchWhat is the expectation for a 'finals' dlag? Please mad display requirements clearer.
2. Whatare the exact criteria for winning this competitive evertain students win the race event but not place
because their display was limited® it purely race results or race results/displdy@w ae the displag factored
into the results?(JSS Mentor)
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Lastly, mentors were asked to share their overall satisfaction with tHefexperience. The responses were largely
positive. Of thel3individuals who responded to this questidd@%described Avinga purelypositive experiencewith
half indicating theywould participate again next yeaAsthree mentorswrote:

Quite enjoyed working with the girls and look forward to them doing more
My students vere greatly interested in JS®his is an event that we will be doing next year.

| think this is a great activityl used it with 2 students only but plan to use it with a whole class this next year if |
can get the fuding to purchase the supplies.

Those who had both positive anégative things to say in their response to this item went into more defait. example
one mentor indicatedan interest inparticipating again in the futurdut also brought up concerns with the organization
of the event and suggested a networking sesdor studentsp Ly (GKAa: YSY(i2NRa ¢2NRA

JSS was probably the best experience our TSA chapter had at the conféreraseexciting andthe] outcome

was known immediatelyOur students will definitelgarticipate again next yeatdowever, we wereat aware of

an event Saturday night (was there onge just 'heard' there was one after the fact) nor were we able to attend
the interest session, so | think we lost out on a lot of information that may have been helpful and made th
experierre more meamgful. It would be great if you could get all the teams together for networking or socializing
prior to the event.They would not only meet each other and the JSS/AEOP people, but they could also learn abc
other AEOP events while the@SS Mentor)

In summary, findings from the Actionable Program Evaluation indicate)®@g having increasing success in providing a
program that actively engages students in authentic STEM experiences. Théoai#d approach to marketingSSs
helping the progam to recruit students from all sufproups. Once in)JSSstudents are learning about STEM gatareers
They are learning aboloD STEM jobs/caredrsa lesser extent, whicim some cases may lokele to a lack of connection

to Army STEM at TSA hostétgs or that students ar@ot experiencing theesources intended to raise their awareness
of DoD STEM career$he challenge lies in makitige connection between JSS and the DoD clear for students from TSA
hosted sites.

TheJSS$rogram actively engagedudents in learning alut STEM and in STEM practicds part of this engagement,
large proportions of mentors employed strategies to help make the learning activities relevant to students, support the
diverse needs of students as learners, support Stytli 8 Q RS @St 2LIYSyid 2F O2ft € 62N
support student engagement in authentic STEM activities. Ovefate program features they experiencestudents

and mentorsreported their level of satisfaction a®mewhat or very muchatisfied.
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Outcomes Evaluation

The evaluation 0o0SSncluded measurement of several outcomes relating to AEOP and progjgeutives,including
AYLI OGa 2y &dndeRBeiési(@d knpviiedige and skiBJEMdentity and confidenceinterest n and intent

for future STEM engagement (e.g., further education, careats)ydes towards researchand theirknowledge of and
interest in participating in additional AEOP opportunitigsSTEM competencies are necessary for a SlitEidte
citizenry. STEM competencies include foundational knowledge, skills, and abilities in STEM, as well as the confidence
apply them appropriately.STEM competencies are important for those engaging in STEM enterprises, bidr aldo
members of society as criticeonsumers of information and effective decision makers in a world that is heavily reliant on
STEM. The evaluation ofJSSmeasured studen@selfreported gainsin STEM competencies and engagement in
opportunities intended to develop what is consideramllie a critical STEM skill in thes2denturyt collaboration and
teamwork.

STEM Knowledge and Skills

As can be seen in Chdd, nearly all responding students reported gains in their STEM knowledge as a resuli8Sthe
program. For example, large @axtreme gains were reported by 44% of students on their knowledge of a STEM topic or
field in depth, and 42% on their knowledge of research conducted in a STEM topic or field. Similar impacts were report
on knowledge ofvhat everyday research work ikdiin STEM (39%), research processes, ethics, and rules for conduct in
STEM (36%), and how professionals work on real problems in STEM (88Btrs reported similar impacts on their
studentSB5TEM knowledge (see Appendix C).

33 The outcomes measured in the evaluation study were informed by the following documents:

Committee on STEM Education. (2013). Federal Sciencendlegi, Engineering, and Mathematics (STEM) educatigpeab
strategic plan: A report from the Committee on STEM Education, National Science and Technology Council. WashingtonhxC: The W
House, Office of Science and Technology Policy.

National ResealtCouncil. (2009). Learning science in informal environments: People, places, and pursuits. Committee on Learni
Science in Informal Environments. Philip Bell, Bruce Lewenstein, Andrew W. Shouse, and Michael A. Feder, Editors. iBoasl on Sc
EducationCenter for Education. Division of Behavioral and Social Sciences and Education. Washington, DC: The National Acader
Press.

t NBAaARSYy(diQa /2dzyOAf 2F | RGBGASDH.NEebriay 20120 Efgyge & excel: Rrodtich@ &ng aillich =
additional college graduates with degrees in science, technology, engineering, and mathematics. Executive Office of the President.

WSLI2NII 2F GKS ' OFRSYAO / 2YLISGAGAGSYySaa [/ 2dzyOAt o! /[ 0D SHnN
site at: http://www.ed.gov/about/inits/ed/competitiveness/acenathscience/index.html.
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Chart 14: Student Report of Impacts on STEM Knoweldge (n = 75-76)

Knowledge of what everyday research work is like in ST ENZCZINEYCZN 29% 14% 25%
Knowledge of research conducted in a STEM topic or ISl vL/ 32% 19% 23%
Knowledge of a STEM topic or field in dep L) 36% 23% 21%
Knowledge of how professionals work on real problems in STENEZSZ N7 30% 13% 20%

Yy2gf SRAS 2F NBaSHNDOK LINEZ OS JEB

AOaz3ky R NUzZIS% TF2M%602yR

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

mNo gain mAlittle gain =~ Some gain “ Large gain = Extreme gain

Thesestudent questionnae items were combined into a composite variabiie test for differential impacts across sub
groups of students.Femalestudents reportedmoderatelygreater gains in this area than male studéhisl =0.524
standard deviations)Minority students reportednuch largemains in this area than neminority students® (d =0.886
standard deviations).There were no significant differences betwestadents eligible for FRL and those not eligiloe
between studentsattending school iran underrepresentedand underservedocation and those attending suburban
schools

The student questionnaire also asked about perceived impacts on STEM skitlseir.@bilities to use STEM practices.

Table24 shows the percentage of responding stunde reporting large or extreme gaing.he greatest perceived gains
¢ SNB Ay alility taRh&kg dindotel to represent key features and functions of an object, process, or Sy
communicate information about their investigations and explanaiandifferent format442%),and applyknowledge,
logic, and creativity to propose solutions that can be tested with investiga(it¥) Lessthan a third ofresponding
students reported large gains on their abilitydsplaynumeric data from atnvestigation in charts or graphs to identify
patterns and relationship&9%).

¥EKS / NRPyol OKQa | fLKF NBfAIoAfAGeE F2NJ GKSasS p AidSya 41 a
35 Twortailed independent samplestest, t(74) = 2.04p = 0.044.
36 Twortailed independent samplestest, t(74) = 2.58p = 0.012.
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Table 24 Students Reporting Large or Extreme Gains in their STEM CompetencieBn65

Item Questionnaire Respondents
Making a model to represent the key features dodctions of an object, process, 0 44%
system
Communicating information about your investigations in different formats (orally 429
written, graphically, mathematically, etc.)
Applying knowledge, logic, and creativity to propose solutions that caadted 41%
with investigations
Supporting a scientific explanation or engineering solution with relevant scientifi 41%

mathematical, and/or engineering knowledge
Asking a question that can be answered with one or more investigations 38%
Supporting ascientific explanation or engineering solution with data from

. ) 38%
Investigations

Considering different ways to analyze or interpret data when answering a questi 36%
Using mathematics or computers to analyze numeric data 36%
Designing procedures famvestigations, including selecting methods and tools thg 35%

are appropriate for the data to be collected
Carrying out procedures for an investigation and recording data accurately 34%
Displaying numeric data from an investigation in charts or grapidentify patterns
and relationships

29%

Composite scores were calculated fhis set of items” to examine whether thedS$rogram had differential impacts on
sub-groups of studentsFemale students reported greater gains in this area tHahmale sudents® (a moderately large
effect ofd =0.738 standard deviations). Minority students reported greater gains in this areadidamn-minority
students® (a large effect ofl =0.892 standard deviations). There were no significant differences betstadents eligible
for FRL and those not eligible, or between students attending school im@errepresentedand underservedocation
and those attending suburban schools.

The student questionnaire also asked students about the impatB&fn their& H'@entury Skills whichare necessary
across a wide variety of fields. As can be seen in @Bartore thanhalfof responding students reported large or extreme
gains orseveralof these skills, includingiaking changes when things do not go asipkd (66%)working collaboratively

with a team 64%),sticking with a task until it is completéLz 0 = Ay Of dZRAYy 3 20 KSNRQ LISNAEL
(58%) and communicating effectively with others (57%/)entor reports of student gains in thisea are generally similar

to those of the students.

¢ KS / NRyol OKQa I fLKF NBfAIOoAfAGE F2NJ GKSaS mm AdGSYya ¢l a n
38 Twortailed independent samplestest, t(74) = 2.88p = 0.005.
3% Twortailed independent samplestest, t(74) = 2.59p = 0.011.
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Chart 15: Student Report of Impacts on 21st Century Skills (n = 76)

Working collaboratively with a teamELELZ) 21% 28% 36%
Sticking with a task until it is completdS Lz 26% 25% 36%

LyOfdzZRAY3 20KSNAQ LISNALEIOGOA OSE 30KSY YI 1 AYB%HRSOAAA 2 Y%

Making changes when things do not go as plannggf 28% 37% 29%
Communicating effectively with otherZEZRELz) 26% 29% 28%
Connecting a topic or field and your personal valuSSFEIZ LN 28% 17% 25%
Sense of being part of a learning communi§IEFCZINEELZ 28% 26% 22%
Building relationships with professionals in a fie [ IIIEZZ2EZ0 20% 14% 18%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

mNo gain mAlittle gain ' Some gain @ Large gain = Extreme gain

These items were combined into a composite vari#e test for differential impacts across sigoups of students.
Minority students reported greater gains in this area tiththnon-minority students (a large effect ofl =0.964standard
deviations). Students eligible for FRL reported greater gains in this areattiese not eligible for FRE (a moderately
large effect ofd =0.736 standard deviations)There were no significant differensebetweenfemales and malesor
between students attending school in amderrepresentedand underservedocation and those attending suburban

schools.

STEM Identity and Confidence

5SSLISYyAy3 addzRSyidaQ {simpatantfof hardasigRi® Jkelihopdthatithey will pursue STEM
further in their education and/or careers. However, they are unlikely to do so if they do not see themselves as capable
succeeding in STEM Consequently, the student questionnaire included a series of itetanded to measure the impact

of ISR Y

d0dzRSYy (14 Q ¢se datm ard $h&wi (n Clickb énd suggkst that the program has had a positive

¢ K S

/I NByol OKQa FfLKFI NBtAFoAfAGE F2NJ KSaS y AdSya ol a no

4 Twortailed independent samplestest, t(74) = 2.80p = 0.006.

42 Twortailed independent samplestest, t(68) = 2.21p = 0.030.

43 Chang, M. J., Sharkness, J., Hurtado, S. and Newman(2018), What matters in college for retaining aspiring scientists and
engineers from underrepresented racial groups. J. Res. Sci. Teach., 8855
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impacton studentdn this area.For example53% of responding students reported a large or extreme gatheir ability

to think creatively about a STEM project or activi§imilarly, roughlyl in 2 students reported large or greater gaiims

their preparedness for more challenging STEM activ{#286),confidence to do well in future STEM cour$é6%),and
sense of accomplishing something in STEB&%). Only about a third of studentseported a large or greateincreasein

their interest in a new STEM topic or fi€B4%) Students reported similar gains regardless of gender, race/ethnicity, FRL
status, or school location

Chart 16: Student Report of Impacts on STEM Identity (n = 76)

Sense of accomplishing something in ST NFCZIEFCZ N 33% 20% 26%
Thinking creatively about a STEM project or activilcZEEZN 21% 29% 24%
Feeling prepared for more challenging STEM activitEEEZIEZ 00 25% 28% 24%
Confidence to do well in future STEM cours@EE I 26% 22% 24%
Confidence to contribute to STEMEEVAZ 17% 28% 20% 24%

Interest in a new STEM topic or fiel QLR 22% 29% 16% 18%

Building academic credentials in STENEEINFLZN 28% 20% 17%

Clarifying a STEM career pat| 24% 18% 25% 22% 11%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

mNo gain mA little gain =~ Some gain * Large gain I Extreme gain

Interest and Future Engagement in STEM

A key goal of the AEOP program isiéwvelop a STEHMiterate citizenry To do so, students need to be engaged in and out
of school with higkguality STEM activities. In order examine the impact 00SR2y a i dzRSydaQ Ayl
engagement in STEM, the questionnaire asked them to reflect on whether the likelihood of their engaging in STE
activitiesoutside of schoothanged as a result of their experience, as well ag theerest level in participating in future
AEOP programds can be seen in Chéai, students indicated they were more likely to engage in many of these activities
as a result oSS For example, 8% reported being more likely to tinker with a meclaal or electrical deviges9% to
participate in a STE®Iub, student associationor professional organizatigb6% to take an elective STEM clasgl 54%

to participate in a STEM camp, fair, or competitigkcomposite score was created from these itg¥hand scores were

MeKS O0OSKF@GAZ2NIf {¢9a AyildiSyitArAzya O02YLIaAiAdsS KFHa | / NRyol OKQa
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compared across su@roups of students. There were no statistically significant differences by geadefethnicity, FRL
status, or school location.

Chart 17: Change in Likelihood Students Will Engage in STEM Activities Outside
of School (n = 75-76)

Tinker (play) with a mechanical or electrical devig&Lzll

26% 64%
Participate in a STEM c(ll:gz,ir?it;:t?onr: association, or profesgwl 37% 59%
Take an elective (not required) STEM claEA 37% 56%
Participate in STEM camp, fair, or competitioifFEZN 36% 54%
Work on solving mathematical or scientific puzz|gSTeEzl 40% 51%
Mentor or teach other students about STENIEEZE 41% 50%
Talk with friends or family about STENIFEZ 37% 49%
Help with a community service project that relates to STHEEA 44% 48%
Work on a STEM project/expe_riment ina university/professiorhm 39% 47%
setting
Design a computer program or websit@EEZ 49% 44%
Visit a science museum or zo@ELA 50% 42%
Look up STEM information at a library or on the internBEKEZH 47% 42%
Observe things in natur(; |(;fr|12rt§ ’g(;)(;/.\;th, animal behavior, starSﬁm 54% 35%
Watch or read non-fiction STEMEEEEZE 57% 31%
0% 20% 40% 60% 80% 100%
H Less likely = About the same = More likely

When asked how interested they are in participating in future AEOP progeaatasge majority (1%) indicated being
somewhat or very mucimterested in participating idSSagain(see Chartl8). About a third expressed at least some

interest in participating in SEAP (34%), SMART (34%), and REAP (31%), and about a quarter i8N B5ARA27%),
GEMS (27%), CQL (26%), eCYBERMISSION (25%), URAP (23%), and UNITE (22%).
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Chart 18: Student Interest in Future AEOP Programs (n = 75-76)

Junior Solar Sprint JSTYFZZ 14% 16% 55%
Science & Engineering Apprenticeship Program (SEHEEIIIIENEEGEZ 26% 13% 21%

Science Mathematics, and Research for Transformation (SM%_ 21% 13% 2106

College Scholarship

Research & Engineering Apprenticeship Program (RESEIIIIIEIENENESEE 25% 11% 20%
National Defense Scieggﬁoicst;gineering Graduate (NDW 25% 70 21%
High School Apprenticeship Program (HSARIIIIIEIEIGINGNGNNZ 25% 11% 16%
Gains in the Education of Mathematics and Science (GE NSNS 21% % 20%
eCYBERMISSIO NG 7 21% 8% 17%
College Qualified Leaders (CQ IS 20% 12% @ 14%
Undergraduate Research Apprenticeship Program (UREEIIIINIEEGEGEGENNE0NEEEEEEEE 21% 9%  14%
UNITE 21% 7% 15%
GEMS Near PeerJlNE G 23% 5% 15%
Junior Science & Humanities Symposium (JS ESIIEIEGEGEGEEEEE 23% % 12%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

mENotatall = Alittle Somewhat = Very Much

Students were asked which resources impacted their awareness of the various AEOPs. As can be sedf,isi@pért
participating inJSSvas most likelyt®@ S NJ 6§ SR Fa AYLI OGAy3 (KSANI FOHo). NBiy S a
mentor (53%) waslso rated by a majority of students as having at least some impact on their awarershgoAEOP
programs. The AEOP website, instructional supplies, broehand social media were rated as having the least impact on
student awareness, withboutthree-fourths of students indicating not experiencing them at all.
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Chart 19: Impact of Resources on Student Awareness of AEOPs (n = 75-77)

Participation in JSS event(SIIIZEZ 8% 19% 51%
My mentor(s) 17% 14% 39%
JSS website INEEE7 NG,  18% 14% 21%

LY@AGSR aLISI 1 SN

a7% 8% 21%

AEOP website |G -7 W 14 % 8% 12%
AEOP instructional supplies (Rite in the Rain notebook, Lab C__ 8% 4% 12%
etc.)
AEOP brochure | 7 U S V0041 5%65% 9%
AEOP social medic| 77 S WO/ 59/64%/06%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Did not experience m Not at all A little Somewhat = Very Much

Attitudes toward Research

{GdzRSy 1aQ FGGAGddzRSE | 02dzi ( KSantipiéiletfuibie to yhérPotehtil invovémemMdd & S
such research ithe future. In order to gauge studen@ttitudesin this area the questionnaire asked students about
their opinionsof what DoD researchers do and the value of DoD research more pro@de data indicate that most
responding stdents have favorable opinions. As candeen in Chart20, 62% agreed or strongly agreed that DoD
researchers develop cuttirgdge technologies56% that DoD researcheolve realworld problems 54% that DoD
researchersadvance science and engineering fielaisd 52% that DoD research is valuable to society.
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Chart 20: Student Opinions about DoD Researchers and Research (n = 77)

DoD researchers develop new, cutting edge technologles 36% 62%
DoD researchers solve real-world problenl 42% 56%
DoD researchers advance science and engineering fi's 42% 54%
DoD research is valuable to societ. 44% 52%

DoD researchers support non-defense related advancementggk
o] e pp d e relate e - 49% 45%

science and technology
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Strong disagree or disagree ' Neither agree nor disagree Strongly agree or agree

Education and Career Aspirations

¢KS S@ltdzd GA2y Ffa2 SEFYAYSR GKS LINE 3INI Y Onderms ¥flettuéaiion, 2 y
the guestionnaire asked students how far they wanted to go in school before and after participat®gAs can be seen

in Table25, when asked to think back on how far they wanted to go in school before participatitg@fiti%indicated
graduating from high school 3% finishing college, and?% getting more education after college. In contrast, al(8s
only 4% reported wanting to finish their education after high scho6%s3vanted to finish college, and@% wanted to get
more education after collegeThis shift towards more education was statistically signifi®aartd very largein size én
effect sizé®. = 0.86).

45 Chisquare tesof independence,?(2) = 64.89p < 0.001.

46 The effect size for a clsiquare test of independence is calculatedsas —. With 2 degrees of freedom, 2F n®nT A A&

small, 0.21 medium, and 0.35 large.
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Table25. Student Education Aspirations (n7)

BeforeJSS After JSS
Graduate from high school 11% 4%
Goto a trade or vocational school 0% 0%
Go to college for a little while 4% 3%
CAYAakK 0O2ftfS3sS o63Sda | 43% 36%
Get more education after college 42% 57%

In terms of career aspirations, students were asked what kind of work they etqbetdoing at age 30, both reflecting
on what their aspiration were before participaing in JSSnd afterJSS Substantial portions of responding students
expressed interest in STEMlated careers both before and after participatingligsee Table€6). For example, 8%
indicated aspiring to a career aomputer sciencéefore JSSand 17%expressed interest isomputer science after JSS.

To examine whether thdS$rogram increased student interest in STHEdhted careers, each career option waxled

as being STEMIated ornon-STEMelated. Although some students switched their aspirations from a-83ie=M field to
a STEM field, a similar proportion switched from STEM teSiDBM. Thus, there was not a statistically significhange

in the proportion of students aspiring to a STEMated career.

apleZ6 ge areer Aspiratio

BeforeJSS | After JSS
Computer science 18% 17%
Engineering 8% 13%
Medicine (e.g., doctor, dentist, veterinarian, etc.) 8% 6%
Technology 4% 6%
Military, police, or security 4% 5%
Science (no specific subject) 5% 4%
Physical science (e.qg., physics, chemistry, astronomy, materials science) 3% 4%
Law 4% 3%
Biological science 3% 3%
Teaching, STEM 3% 3%
Teaching, nof8TEM 4% 1%
Skilled traddcarpenter, electrician, plumber, etc.) 3% 1%
Mathematics or statistics 3% 1%
Art (e.g., writing, dancing, painting, etc.) 1% 1%
Business 1% 1%
Earth, atmospheric or oceanic science 1% 0%
Undecided 9% 12%
Other 19% 18%

W, ST2NBI 2 (Aeddpaca deigh éaBlietturadl engineet dBaséball (n = 2) dDirectorz. éEvedything &orgign Diplomady éGande

warden in Mainet Marine Mammal Training,& a dzf G A YSRA |
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Students were also asked the extent to which they expect to use their STEM knowledge, skills, bilités ia their
work when they are age 30. As can be seen in TAhl@mostall students expect taseSTEM somewhat in their career.
Nearly halfexpect to use STEM 80% of the time in their work, 28 expect to use STEM-3%% of the time, and 19%
expect to use STEM Z®% of the time.

Table27. Students Expecting to use STEMTheir Workat Age 30 (n =3)

Questionnaire Respondents
Not at all 4%
Less than 25% of the time 4%
26% to 50% of the time 19%
51% to 75% of the time 23%
76% to 100%f the time 4%

Overall Impact

Lastly, students were asked about impacts of participatinifSi@nore broadly. From these data, it is clear that students
thought the program had substantal impact on them (see Cha?tl). For example, a large majority of responding
students indicated being mor@ware of other AEOPs, with %reporting thatiISSontributed to this impact and another
20% reporting thatiSSvas the primary reason for this impact. Similarly, studeefsorted greater appreciation of DoD
STEM research and care¢88% reporting thatlSSontributed,20% reporting that’SSvas primary reasonjnterest in
participating in STEM activities outside of sch@P6 andl8%) andawareness of DoD STEM reseaaol careerg3%%
and 18%). A composite was created from these itefand scores were compared across guwbups of students. There
were no statistically significant differences by gender, race/ethnicity, FRL status, or school lobégiators were ao
asked about impacts on students in these areas; in general, their reports of impacts were substantially higher than tho:
of the students.

¢ KS / NBYyol OKQa lefellIKitemsMBsORI30 A f AGle F2NJ (K
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Chart 21: Student Opinions of JSS Impacts (n = 72-76)

| am more aware of other AEOPEIIIFEEZ  13% 44% o 20%
| have a greater appreciation of DoD STEM research and carEESiSIFES NN 21% 33% o 20%

L FY Y2NB AyGSNBaGSR Ay LI NIBEALI14MA yI Ay { 6% Ol A O NmmsssEm 2 d:

| am more aware of DoD STEM research and carSiSlFZ7 N 21% 39% . 18%

| am more interested in participating in other AEORSIIIFESZ I 15% 43% L17%

| am more interested in taking STEM classes in scHEelZll 28% 47% . 16%

| am more interested in attending collegdiEEZl 31% 43% . 16%

| am more interested in pursuing a STEM career with the 16% 37% . 16%

I am more confident in my STEM knowledge, skills, and abiliflEEA 12% 65% [ 15% |
| am more interested in earning a STEM degree in coll{HERIZM 28% 44% . 15%

| am more interested in pursuing a STEM carcBilFEZ 27% 45% - 13%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Disagree - did not happen Disagree - happened, but not because of JSS

Agree - JSS contributed m Agree - JSS was primary resason

An openended item on the questionnaire asked students to list the three most important ways they benefitadte
program;70 studentsprovided at least one answer this question. More than half afhe responding students @49
wrote about STEM either learning about STEM, becoming more interested in STEM, or learning STEMegKills (
GRSaA3IAyAYa5 Hdlfdfkkhe respondingstudents listedsocial benefits of the program, usually citingn
improvement in their teamwork skillsSeveral referred t§ TEM program and career awaren€sgsb) such as hearing
about other AEOP opportunities and leargimore about the DoDOther benefits, each described by only a small number
of students, includedyetting a chance to build somethinlgaving fun, and problersolving.

Student comments fronthe rapid interviewsexpand on some of these impacts. tAmee said:
G Q& F+ dzyAljdzS SRdzOF GA2y L f F OGAGAGE ( Kehriindcliobl¥owthinke 2 dz

G2 KSy 'Y L S @Snhnd goh gcaallyilearn doiv§ou tisé k @nd participate in an enjoyable way
(JSS Student)
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d think it was a good learning experience. |learned a lot about going ba
and fixing stuff, instead of just going orust learning to take extra time.--
JSSStudent

| think itwas a good learning experiencklearned a lot about going baand fixing stuff, instead of just going
ont just learning to take extra time(JSS Student)

It was very fun.We used a lot of teamwork and knowledgeor example, we had to know about friction, so we
had to help each otherud to figure out the desigh y R0OG get to work with your friends, and not like school
where you have to study all the timéJSS Student)

Summary of Findings

The FY4 evaluation ofJSSollected data about participantsheir perceptions of program processes, resources, and
activiies; and indicators of achievement in outcomes related to AEOP and program objeétigasamary ofindings is
provided in Table 28

Table B. 2014JSSEvaluation Findings

Participant Profiles

1 JSS$as room to improve when it comes to attracting female participards
population that is historicallynderrepresented and underservéad STEM fields.
Student questionnaire respondents inclutimore males (71%) than females

(29%).
1 JSS$ad limited success in providing outreach to students from historically
JSS has more work to do in underrepresented and underservedces/ethnicities and lovincome groups.
terms of servingtudents of Only a small percentage of questionnaire respondents identédge8lack or

historically underrepresented African American (10%) or Hispanic or Latino (3%). Only 14% of students

and underserved populations] responding to the questionnaire reported qualifying for free or redupéde
lunch (FRL).

1 JSServed students across a range of school contexts. The vast majority of
student questionnaire respondents attended public schools (97%). A third
attended schools in urban or rural settings, which tend to have larger
populations of students fromnderrepesented and underservegroups.

JS&®ngages a diverse group ¢ 1 In total, 341 adults, mostly teachers, were involved in JSS. Additional STEM

adult participants as STEM professionals from a range of business sectors participated in career day

mentors. activitiesat the TSAosted JSS sites.
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Actionable Program Evaluation

JSS uses multiple avenues tg

1 IS®&mployed multipronged efforts to market the program to and recruit
students. These efforts included providing printed promotianaterials to
Army-hosted sites, the distribution of solar car kits to middle school TSA adv
and Armyhosted sites, and social media.

market the program.

9 Students most frequently learned abods$rom the TSA website (72%);
teachers/professors (54%); friends (28%3chool newsletter/email/website
(15%); and past participants (13%).

JSStudents are motivated by
multiple factors.

1 Students were most frequently motivated to participatelJ@dy the desire to
have fun (64%), because of their interest in STEM (62%}etalise of teacher
or professional encouragement (50%).

9 Most students (589%) report communicating with other students about STE
and learning about new STEM topics on most days or every day of8tir
experience.

JS®ngages students in
meaningful STEM learning,
through teambased and
handson activities.

1 Most students had opportunities to engage in a variety of STEM practices dl
their JIS®xperience. For example, 81% reported working as part of a team,
building or simulating something, and 64% participating in hamdactivities on
most days or every day.

9 Large proportions of mentors report using strategies to help make learning
activities to students relevant, support the needs of diverse learners, develoj
a0dzRSyiaQ O2tftlFo02NX A2y FyR AyidSNU
Gl dziKSYydA0¢é {¢9a OGAGAGASEAD

JS$romotes DoD STEM
research and careers at TSA

1 Many mentors had a history of participating in other AEOPs besides JSS. Ir
addition, although most students reported an increase in awareness of othe
AEOPs, a substantial proportion reported never hearirguabny of the other
programs. Mentors reported explicitly discussing only two other AEOP prog
with students: eCYBERMISSION and GEMS.

based sites but caimprove
marketing of other AEOP
opportunities.

1 TSAbased JSSites offered a variety of activities for promoting STEM, includir
participation in STEM leadershagtivities and STEM breakouts at conferenceg
All of the three ArmybasedJSSites engaged Army engineers and/or Army
research facilities in their events. Two Army scientist and engineers particip
in the national JSS event.

TheJSS®xperience igreatly

1 All responding students indicated being satisfied with tli&&xperience,
highlighting the opportunity to learn about STEM and the chance to have fur

valued by students and
mentors.

1 The vast majority of responding mentors indicated havipgsitive experience.
Further, many commented on the benefits the program provides students,
including deepening their knowledge about STEM and their confidence.

Outcomes Evaluation

JS$ad positive impacts on
atdzRRSyitaqQ {¢9

andcompetencies.

1 A majority of students reported at least some gains in their knowledge of wh
everyday research work is like in STEM, research conducted in a STEM tof
field, a STEM topic or field in depth, how professionals work on real problen
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STH®, and the research processes, ethics, and rules for conduct in STEM.
Females reported greater gains in these areas than males.

1 Twentynine to 44% of responding students reported large or extreme gains
their abilities to do STEM, including subings as making a model that
represents the key features or functions of an object, process, or system,
communicating information about their investigations in different formats,
applying knowledge, logic, and creativity to propose solutions that caegied
with investigations, and supporting a scientific explanation or engineering
solution with relevant scientific, mathematical, and/or engineering knowledg
Female and minority students reported greater gains in these areas than mi
and nonminority students, respectively.

JS%ad positive impacts on
a 0 dzR S {Ceat@y Skilis.

1 A majority of students reported large or extreme gains in theff @éntury Skills
including their ability to work collaboratively with a team, sticking with a task
dzy At Ad Aa O2YLX SGSZ | yR AyOf dzRAY
Minority students and FReligible students reported greater gains in theseas
than nonminority/non-eligible students.

JSPositively impacted
atdRSytiaq 02y
identity in STEM, as well as
their interest in future STEM
engagement.

9 The majority of students reported a large or extreme gain in their confidence
do wel in their ability to think creatively about a STEM project or activity (53
and preparedness for more challenging STEM activities (52%). Slightly lesg
half reported a large or extreme gain in their sense of accomplishing somet
in STEM (46%), nbdence to do well in future STEM courses (46%), and
confidence to contribute to STEM (44%).

1 Students also reported on the likelihood that they would engage in additiong
STEM activities outside of school. A majority of students indicated that as a
reault of JSS they were more likely to tinker with mechanical or electrical de
participate in a STEM club, association, or professional organization, take a
elective STEM class, participate in a STEM camp, fair, or competition, and v
on math/scienceuzzles.

JSSucceeded in raising
a0dzRSytaQ SRdz
aspirations, though did not

1 After participating inJSSstudents indicated being more likely to go further in
their schooling than they would have befal&Swith the greatest change being
in the proportion of students who expected to continue their education beyor
. F OKSt 2NRa RSIEMN&Benonw> 0SF2NB

change their career
aspirations.

1 Students were asked to indicate what kind of work they expected to be doin
age 30, and thélata were coded as STHiglated or noRSTEMrelated.
Although many students indicated interest in a STEeMted career, there was
not a statistically significant difference from befal83o after.

JSStudents are largely
unaware of AEOP initiatives,
but students show substantial
interest in future AEOP

opportunities.

1 Student were largely unaware of other AEOP initiatives, but 64% of students
indicated thatJSS$nade them more aware of other AEOPs, and 60% cred&&i
with increasing their interest iparticipating in other programs.
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JSSaised student awareness| 9 A majority of students reported that they had a greater awareness (57%) an
and appreciation of DoD STE appreciation (53%) of DoD STEM research and careers. In addition, 53%
research and careers, as well indicated thatJSS3aised their interest in pursuing a STEM career with the Dol
as their interest in pursuing a
STEM career with the DoD.

Recommendations

1.

3.

AEOP programs have the goal of broadening the talent pool in STEM fields, yet, overall, JSS continues to
challenged by attracting students from groups historicaltderrepresented and underserved these fields. As

was recommended in the 2013 evalim@t report, the program may want to consider doing more to recruit
students from schools serving historically underrepresented and underserved groups, and work towards
increasing the likelihood that the program has a ktegn impact on the number of studes who pursue STEM,
especially given the findings that females and minority students tended to report larger impacts of participation
than males and nominority students. As many students come to the program via dtatel TSA competitions,

it will be important to consider additional ways to reach out to a broader range of schools and students through
both the TSAosted (as TSA structure allows) and Admogted events.

In order for students to progress frods3nto other AEOP programs, it will begessary to provide opportunities
for students see the connection between JSS and other AEOP programs as well as opportunities in Army/Dt

{¢9a FTAStRaO® LY wnanmnI 2yfe& | GKANR 27F YSyi2N&
educational gals. In addition, mentors indicated explicitly discussing only two other AEOPs with students
eCYBERMISSION and GEMS$. 1 K2 dz3 K  NBO2YYSYRIGAZ2Y gFa YIRS A\

exposure to other AEOP opportunitieso improvement was seebetween 2013 and 2014Further, although

many students expressed interest in participating in other AEOP programs, a substantial proportion indicate
having no interest. Given the proportion of students who reported learning about other AEOPs frat83he
program and their mentor, and that most mentors reported never hearing about most of the AEOPs, the progran
may want to work with each site to ensure that all students have access to structured opportunities that both
describe the other AEOPs and pdevinformation to students on how they can apply to them. In addition, given
the limited use of the AEOP website, print materials, and social media, the program should consider how thes
materials could be adjusted to provide students with more inforntatamnd facilitate their enrollment in other
AEOPs.

Additional efforts should be undertaken to improve participation in evaluation activities, as the low response rates
for both the student and mentor questionnaires raise questions about the representaiigeaf the results,
especially across Arnhosted regional events and TBAsted regional events. Further, most of the respondents
(73 of 78 students and 14 of 16 mentors) to the FY14 survey participated in the JSS national event at the Natior
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4.

TSA confeence. Improved communication with the individual program sites about expectations for the
evaluation may help. In addition, the evaluation instruments may need to be streamlined as perceived respons
burden can affect participation. In particular, cadezation should be given to whether the parallel nature of the
student and mentor questionnaires is necessary, with items being asked only of the most appropriate data sourct

A number of students suggested the JSS program could be improved by @atifggmand adding more guidance.
Mentors also expressed a need for more resources to help students. To help ensuregadlighexperience
across sites, the program should continue to clarify the existing rules and making them easier to interpret. |
FRRAGAZ2YS LI NIAOALN yGA ¢2dd R St 02YS | RRAGAZYIE N
O2YLISGAdGA2zya G2 3ASG | asSyasS 27 GKS ¢ addateNsthgdd&Sfor2 F
each event and stricter adhence to the schedule would also be appreciated.
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Purpose:
As per the approved FY14 AEOP APP, the external evaluation of JSS conducted by VT includespriwgyapost
guestionnaires:
1. AEOP Youth Questionnaire to be completed by student participants of the National TSA Conference JSS event
andthe three local Armysponsored JSS events; and
2. AEOP Mentor Questionnaire to be completed by competition advisors, chaperones, or event organizers who
supported students as they prepared for or participated in National TSA Conference JSS event and the three
local Armysponsored JSS events.

Questionnaires are the primargethodof datacollectionF 2 NJ ! 9ht S@I fdzr GA2y FyR O2fftS
experiences with and perceptions of program resources, structures, and activities; potential benefits to participants; an
strengths and areas of improvement for programs.

The guestionnairebave been revised for FY14 to align with:

T ' N¥2Qa adNIGS3aIAO LI LYy |yR ! 9R((STEMGAVBYNRuGakeBE3 M 0{ ¢ 9 a
(Sustainable Infrastructurg)

1 Federal guidance for evaluation of Federal STEM investmentsiifelgsive ofmplementation andbutcomes
evaluation, and outcomes &TEMspecificcompetencies, transferrable competencies, attitudes
about/identifying with STEM, future engagement in STieMted activities, and educational/career pathways);

9 Best practices and publis assessment tools in STEM educat®REMnformal/outreach, and the evaluatiagn
research communities;

! 9ht Qato idpravé tBeyquality of the data collected, focusing on changes in intended student outcomes
and contributions of AEOPs like CQL efifecthose changes.

The use of commonuestionnaires andets of iems that are appropriate acroggograms will allow for comparisons
across AEOP programs and, if administered in successive years, longitudinal studies of students as they advance thrc
pipelines within the AEORBecause the questionnaires incorporate batteries of items from existing tools that have been
validated in published research, external comparisons may also be possible.

All AEOPs are expected to administer the Youth and Meaniestionnaires provided for their progranBoth the Youth
YR aSyd2N) ljdzSadA2yylANBa KI @S G2 OSNBAZ2YAS |y al RO
version (all other programs)rhe same basic set of items are used in both, alitthtly modified items and/or additional
items used in the advanced versioAdditionally, the surveys are customized to gather information specific structures,
resources, and activities of programs.

AR3
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Site Visits/Onsite Focus Groups

Purpose:

As per the approved FY14 AEOP APP, the external evaluation of JSS conducted by VT includes site visits/onsite focus ¢
at the National TSA Conference JSS event; additionally, evaluators will atieNdtional Capol Region Armysponsored

event (e.g, June 7 event at APG.)

Site visits provide the VT evaluation team with finsind opportunities to speak with students and their mentovée are

able to observe the AEOPs in actidrhe information gleaned from these visits assists us in illustratidgi@ore deeply
understanding the findings of other data collected (from questionnairédsy’ G2 G+ f X ¢ Q& FAYRAY
program successes and inform program changes so that the AEOPs can be even better in the future.

Evaluation Activitiesduring JSS Site Visits:

1 One or two 45 minute focus group with8youth participants;

1 One 45minute focus group with @ mentors;

1 30-60minutes to observe your program (specifically, to see students engaged in program activities, preferably
with their menbrs); and

1 10-15 minute transitions between each evaluation activity for moving groups in and out and providing
evaluators with time to organize paperwork and take nature breaks.

i Evaluators may also conduct rapidg3ninute) interviews with a random saoiing of participants.

Data Analyses

Quantitative and qualitative data were compiled and analyzed after all data collection concladaldators summarized
guantitative data with descriptive statistics such as numbers of respondiatgjencies angroportions of responses,
average response when responses categories are assigre@ltd2 A y i a0F S o60Sd3adx m I a{ i
'IANBS¢0Z | YR & Hneggént cddivg vika§ uded foiithie ubliiative data to identify the masingon themes

in responses.

Evaluators conducted inferential statistics to study atifferences amongparticipant groups (e.g.by gender or
race/ethnicity) that couldindicate inequitiesin the JSS programStatistical significance indicates whether esult is
unlikely to be due t@hance alone Statistical significanc@asdetermined with ttests chisquare tests, and various nen
parametric tests as appropriatgith significance defined at p < 0.0Becausestatistical significance is sensitivettee
number of respondents, it is more difficult to detect significahanges with small numbers of responden®ractical
significance, also known affect size, indicatethe magnitude of arffect, and istypically reported when differences are
statidically significant The formula for effect sizes depends on the type of statistical test used, and is specified, alonc
with generally accepted rules of thumb for interpretation, in the body of the report.

AR4
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2014 Junior Solar Sprint (JSS): JSS youth Survey

Virginia Tech conducts program evaluation on behalf of the [IPA] and U.S. Army to determine how well the Army
Educational Outreach Programs (AEOP) is achieving its goals of promoting sitetest and engagement in science,
technology, engineering, and mathematics (STEM)part of this study Virginia Tech is surveying students (like you)
who have participated in an AEOP prografe survey will collect information about you, y@xperiences in school,
and your experiences in thAEOP program you just completed or will soon complete

About this survey
1 While this survey is not anonymous, your responses are CONFIDENH&b analyzinglata and reporting
results, your name wihot be linked to any item responses or any comments you make.
1 Responding to this survey is VOLUNTARIL are not required tparticipate, although we hope you do
because your responses will providaluable information for meaningful and continuous iropement.

1 If you provide your email address, the AEOP may contact you in the future to ask about your academic and
career success.

If you have any additional questions or concerns, please contact one of the following people:

Tanner Bateman, Virginia Tech
Senior Project Associate, AEOPCA
(540) 2314540,tbateman@vt.edu

Rebecca Kruse, Virginia Tech
Evaluation Director, AEOPCA
(703) 3367922, rkruse75@vt.edu

If you are 17 andinder, your parent/guardian provided permission for you to participate in the evaluation study
when they authorized your participation in the AEOP program you just completed or will soon complete.

Q1.Do you agree to participate in this survey? (required
¢ Yes, | agree to participate in this survey
¢ No, | do not wish to participate in this surveyf selected, respondent will be directed to the end of the survey**

Q2. Please provide your personal information below:
First Name:
Last Name:

Q3. What is your email address? (optional)
Email:

ARG
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Q4. So that we can determi how diverse students respond to participation in AEOP programs please tell us about yourself and
your school. What grade will you start in the fall? (select one)

;, 4th

5th

6th

7th

8th

9th

10th

11th

12th

College freshman

College sophomore

College junior

Qollege senior

Graduate program

Other (specify):
Choose not to report

[a IO TN SN O EN A R O S o Ui o Ui o DR o TR o DR o U TR o TR o

e
a

. What is your gender?
Male
Female
Choose not to report

(S QLN

Q
o

. What is your race or ethnicity?

Hispanic or Latino

Asian

Black or African American

Native American oAlaska Native

Native Hawaiian or Other Pacific Islander
White

Other race or ethnicity (specify):
Choose not to report

(o N o N A S I e TR o 8

Q7. Do you qualify for free or reduced lunches at schotii@nly presented to those who responded with gradesdcallege
freshman on Q4**

¢ Yes

¢ No

¢ Choose not to report

Q8. Which best describes the location of your schoti®@nly presented to those who responded with gradesdcollege
freshman on Q4**

¢, Frontier or tribal school

¢ Rural (country)

¢, Suburban

AR7
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¢, Urban (city)

Q9. What kind of school do you attend?Only presented to those who responded with gradesdcollege freshman on Q4**
Public school

Private school

Home school

Online school

Department of Defense school (DoDDS or DoDEA)

(O o LN O T A N &

Q10. Which JSS event(s) did yatead? (Check all that apply)

AMRDEC at Redstone Arsenal (Huntsville; Migy 17th, 2014

ARDEC at Picatinny Arsenal (New Jerddgy 19th, 2014

ARDEC at Aberdeen Proving Ground (Aberdeen,-Midje 7th, 2014

TSA National Conference (Washington, DIone 27 through July 1st, 2014
Other, (specify):

11. How did you learn about JSS? (Check all that apply)
Technology Student Association website

Army Educational Outreach Program (AEOP) website
Facebook, Twitter, Pinterest, or othev@al media

School or university newsletter, email, or website

News story or other media coverage

Past participant of JSS

Friend

Immediate family member (mother, father, siblings)

Extended family member (grandparents, aunts, uncles, cousins)
Friend of thefamily

Teacher or professor

Guidance counselor

Mentor from JSS

Someone who works at an Army laboratory

Someone who works with the Department of Defense

Other, (specify):

O 000 0000000000000 O O O OO

Q12. How motivating were the followindactors in your decisiorto participate in JSS?

ﬂ Not at alll ’ A little ‘ Somewhat’ Very much

Teacher or professor encouragement é é é é
An academic requirement or school grade é é é é
Desire to learn something new or interesting é é é é
The program mentor(s) é é é 4

ARS8
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Building college applicatioor Résumé

Networking opportunities

Interest in science, technology, engineering, or mathematics (STEN

Interest in STEM careers with the Army

Having fun

Earning stipend or award while doing STEM

Opportunity to do somethingvith friends

Opportunity to use advanced laboratory technology

Desire to expand laboratory or research skills

Learning in ways that are not possible in school

Serving the community or country

Parent encouragement

Exploring ainique work environment
Other, (specify)

(SN o U I & VU o RN (N U N e U SOOI S OO I & U I U N CO I @ T @
(SN o U I & VU o RN (N U N e U SOOI S OO I & U I U N CO I @ T @

(ST o U I & U I o U (N U I C o U U S OO I @ U I U N C I @ o o
(S XN o U I o PR o TR (N CRNN I N e U IO CR O OO I @ U I T N CO A B o

Q13. How often do you do each of the followirng STEM classes at schdbis year?
Atleast A few Most Every

Not at all

once NS days day

Learn about new science, technology, engineeringnathematics . . . . .
(STEM) topics ¢ ¢ ¢ ¢ ¢

Apply STEM knowledge to real life situations

Learn about cuttingedge STEM research

Learn about different STEM careers

oo o |
oo o e
o e e e
o e o e
oo o |

Interact with STEM professionals

Q14. How often did you do each of the followirig JS$his year?

Atleast A few Most Every

NEEEER once S days day

Learn about new science, technology, engineering, or mathematic . . . . .
(STEM) topics ¢ ¢ ¢ ¢ ¢

Apply STEM knowledge to real life situations

Learn about cuttinggdge STEM research

Learn about different STEM careers

(SN N o
(e e N e
o e e e
(e N Nt e
(OO N e

Interact with STEM professionals

AR9
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Q15. How often do you do each of the followirig STEM classes at schdbis year?

Not at all Atleast A few Most Every

once times days day

Practice using laboratory or field techniques, procedures, and tool

Participate in handen STEM activities

Work as part of a team

Communicate with other students about STEM

[SCEN OO e
[SC QI Ne NN e
o e e e
(SO Ne NN e
[SCEN OO NN e

Q16. How often did you do each of the following JS$his year?

Notata Atleast Afew — Most — Every

once times days day
Practice using laboratory or field techniques, procedures, and tool é é é é é
Participate in handen STEM activities é é é é é
Work aspart of a team é é é é é
Communicate with other students about STEM é é é é é

Q17. How often do you do each of the following STEM classes at schdbis year?

Notata Atleast Afew — Most  Every
once times days day
Pose questions or problems to investigate é é é < <
Design an investigation é é é é é
Carry out an investigation é é é é é
Analyze and interpret data or information é é é é é
Draw conclusions from an investigation é é é < <
Come up with creative explanations or solutions é é é é é
Build (or simulate) something ¢ é é é é

Q18. How often did you do each of the following JS$his year?

Atleast A few Most Every
Not at all ,
once times days day
Pose questions or problems to investigate é é é é é
Design an investigation ¢ é é é é
Carry out an investigation ¢ é é é é
Analyze andnterpret data or information ¢ é é é é
AR10
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Draw conclusions from an investigation é ¢ ¢ é é
Come up with creative explanations or solutions é ¢ é é é
Build (or simulate) something ¢ ¢ é é é

Q19. Thdist below describes instructional and mentoring strategies that are effective ways to support STEM learners.
From the list below, please indicate which strategies that your mentor(s) used when working directly with you in JSS.

No-my mentor(s) | Yes my mentor(s)

did not use this used this strategy

strategy with me with me

Helped me become aware of the roles STEM play in my everyday life é é
Helped me understand how STEM can help me improve my community é é
Used teaching/mentoring activities thatldressed my learning style é é
Provided me with extra support when | needed it é é
Encouraged me to exchange ideas with others whose backgrounds or viewpoi

are different from mine ¢ ¢
Allowed me to work on a collaborative project as a member of a team é é
Helped me practice a variety of STEM skills with supervision é é
Gave me constructive feedback to improve my STEM knowledge, skills, or abi é é
Gave me guidance about educational pathways that would prepare me for a S

career ¢ ¢
Recommended Armigducational Outreach Programs that match my interests é é
Discussed STEM career opportunities with DoD or other government agencieg é é

Q20. Rate how the following items impacted your awareness of Army Educational Outreach Programs (AEOPSs) during JSS:
Did not

experience Not at all A little Somewhat | Very much
Junior Solar Sprint (JSS) website é é é é é
Army Educational Outreach Program (AEOP) website é é é é é
AEOP social media é é é é é
AEOP brochure é é é é é
AEORP instructional supplies (Rite in the Rain notebook, L{ .
Coat, etc.) ¢ ¢ ¢ ¢ ¢
My mentor(s) ¢ é é é é
AR11
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Participation in JSS event(s)

Q21. Rate how the following items impacted your awareness of Department of Defense (DoD) STEM ahreegsJSS:

Did no
ot at a A e ome a e
axperience
Junior Solar Sprint (JSS) website é é é é é
Army Educational Outreach Program (AEOP) website é é é é é
AEOP social media é é é é é
AEOP brochure é é é é é
AEOP instructional supplies (Rite in the Rain notebook, L . . . ) ,
Coat, etc.) ¢ ¢ ¢ ¢ ¢
My mentor(s) é é é é é
LYGAGSR aLlSEH{SNAR 2N aOFNBS ¢ ¢ ¢ é ¢
Participation in JSS event(s) é é é é é

Q22. How SATISFIED were you with each of the followingfmior Solar Sprint (JSS) at the National TSA Confefénce

pie O Ol Al a A e O e a >
S eETEREE
Communications from Technology Student Association é é é é é
JSS application or registration process through TSA é é é é é
Time and location of JSS event at TSA National Conferen é é é é é
Army Educational Outreach Program (AEOP) Special Inte . ) . ) .
Session ¢ ¢ < ¢ ¢
Army JSS welcome dinnigr Saturday é é é é ¢
JSS time triaf% Sunday é é é é é
JSS finalk% Monday é é é é é
JSS display viewidg Monday é é é é é
JSS judging process and feedback é é é é é
JSS competition awards é é é é é
Overall satisfaction with TSA Natioi@Zdnference JSS event é é é é é
AR12
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Q23. How SATISFIED were you with each of the followungior Solar Sprint (JSS) at the Armysted event you attende@
If you did not attend one of the three Armyhosted JSS events, leave this section BLANK.

Did no
ot at a A e ome a2 e
axparience

Communications from Army organizer about JSS é é é é é
JSS application or registration process through Army )

organizer < ¢ ¢ ¢ ¢
Time and location of Army JSS event é é é é é
Army speaker or "career" event é é é é é
JS&ar racing é é é é é
JSS judging process and feedback é é é é é
JSS competition awards é é é é é
Overall satisfaction with Army JSS event é ¢ é é é

Q24.How USEFUlvere each of the following JSS resources providedablarsprint.org?

E)I?pi)c(jerli\tle(z[ce Not at all A little ” Somewhat| Very much
¢ ¢ é ¢ ¢
Local Competition Rules é é é é é
Build A Car Resources é é é é é
JSS Terminology é é é é ¢
Video Tutorials é é é é é
Calendar of Events é é é é é

Q25. Which]JSS resources weMOST USEFUL for your participation in JS@®/?

Q26. What resourcesould be IMPROVED OR ADDED to better support your participation in B8®&2vould these changes
better support your participation?

AR13
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Q27. Which category best describes the focus of your JSS experience?

¢ Science

¢, Technology
¢ Engineering
¢, Mathematics

Q28. AS A RESULT OF YOUR JSS EXPERIENCE, how much did you GAIN in the following areas?
Large | Extreme

P ¢ ¢ ¢ ¢
Knowledge of research conducted in a STEM topic or field é é é é é
Knowledge of research processes, ethics, and rules for conduct in ) ) ) ) )
STEM < < < < <
Knowledge of how professionals work on real problems in STEM é é é é é
Knowledge of what everyday research work is like in STEM é é é é é

Q29. AS A RESULT OF YOUR JSS EXPERIENCE, how much did you GAIN in the following areas?
Large Extreme

gain gain
Asking a question that can be answergith one or more )
investigations ¢ ¢ ¢ ¢ ¢
Applying knowledge, logic, and creativity to propose solutions thaf .
can be tested with investigations ¢ ¢ ¢ ¢ ¢
Making a model to represent the key features and functions of an )
object, process, or system ¢ ¢ ¢ ¢ ¢
Designing procedures for investigations, including selecting methoc .
and tools that are appropriate for the data to be collected ¢ ¢ ¢ ¢ ¢
Carrying out procedures for an investigation and recording data )
accurately ¢ ¢ ¢ ¢ ¢
Considering different ways t@nalyze or interpret data when .
answering a question ¢ ¢ ¢ ¢ ¢
Displaying numeric data from an investigation in charts or graphs tq )
identify patterns and relationships ¢ ¢ ¢ ¢ ¢
Using mathematics or computers to analyze numeric data ¢ é é 2 2
Supporting a scientifiexplanation or engineering solution with data )
from investigations ¢ ¢ ¢ ¢ ¢
Supporting a scientific explanation or engineering solution with .
relevant scientific, mathematical, and/or engineering knowledge ¢ ¢ ¢ ¢ ¢
AR14
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Communicating information about yoimvestigations in different
formats (orally, written, graphically, mathematically, etc.)

é

é

é

é

Q30. AS ARESULT OF YOUR JSS EXPERIENCE, how much did you GAIN in the following areas?

Sticking with d@ask until it is complete

A

Making changes when things do not go as planned

Working collaboratively with a team

Communicating effectively with others

LyOfdzZRAY3a 20KSNEQ LISNRLISOGABSE

Sense of being part oflaarning community

Building relationships with professionals in a field

Connecting a topic or field and your personal values

(oI e S I U o O o QS e S e

(o EN o N I R o O o QS e S e

ol e e e e e e

(O CI IO N I I O O IO N IO e LR e S

(N e S o U O U o Cl QS e U e S

Q31. AS ARESULT OF YOUR JSS EXPERIENCE, how much did you GAIN in the following areas?

Interest in a new STEM topic or field

A\

Clarifying a STEM career path

Sense of accomplishing something in STEM

Building academic credentials in STEM

Feeling prepared for more challenging ST&tvities

Confidence to do well in future STEM courses

Confidence to contribute to STEM

Thinking creatively about a STEM project or activity

O[O [ [ O[O [ [

e e e e e e e

O[O [ [ O[O [ O

(o IO U N O o I I e S e

O[O [ [ [ O[O O

Q32. AS A RESULT OF YOUR JSS EXPERIENCE, how much MORE or LESS likely are ipotihéofelfmsigg activities in
science, technology, engineering, or mathematics (STEM) outside of school requirements or activities?

ADO
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Visit a science museum or zoo é é ¢ é é

Watch or read noffiction STEM é é é é é

Look up STEM information at a library or on the internet é é é é é
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Tinker (play) with a mechanical or electrical device é é é é é
Work on solving mathematical or scientific puzzles é é é é é
Design a computer program arebsite é é é é é
Observe things in nature (plant growth, animal behavior, stars or )
planets, etc.) ¢ ¢ ¢ ¢ ¢
Talk with friends or family about STEM ¢ é é é é
Mentor or teach other students about STEM é é é é é
Help with a community service project that relates to STEM é é é é é
Participate in a STEM club, student association, or professional )
organization ¢ < ¢ ¢ ¢
Participate in STEM camp, fair, or competition é é é é é
Take an elective (not required) STEM class ¢ é é é é
Work on a STEM project or experiment in a universitgrofessional )
setting ¢ ¢ ¢ ¢ ¢
Receive an award or special recognition for STEM accomplishmeni ¢ é é é ¢

Q33. How far did you want to go in school BEFQREHicipating in JSS?

¢ Graduate from high school

Go to a trade or vocational school

Go to college for &ttle while

CAyArAak O2tfS838 063S4G I .1 OKSt2NRa RS3INBSO
Get more education after college

(oMo N e TN e

Q34. How far do you want to go in school AFTER participating in JSS?

¢ Graduate from high school

Go to a trade or vocational school

Go to college for a little while

FnaK O2ftS3S 0603S4G I .1 OKSft2NRa RSINBSO
Get more education after college

(oMo CENe T et

Q35. BEFORE JSS, what kind of work did you expect to be doing when you are 30 years old? (select the ONE answer that
best describes your career goals BEFORE JSS)

¢ Undecided

Science (napecific subject)

Physical science (physics, chemistry, astronomy, materials science)
Biological science

Earth, atmospheric or oceanic science

Agricultural science

Environmental science

Computer science

Technology

Engineering

(o o O & N & N A N SISO 1
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Mathematics or statistics

Teating, STEM

Teaching, nofSTEM

Medicine (doctor, dentist, veterinarian, etc.)
Health (nursing, pharmacy, technician, etc.)
Social science (psychologist, sociologist)
Business

Law

English/language arts

Farming

Military, police, or security

Art (writing, daning, painting, etc.)

Skilled trade (carpenter, electrician, plumber, etc.)
Other, (specify):

(O RN TN SN & U O TN o TN o TN o SN o TN o SR e TN o SN QN

Q36. AFTER JSS, what kind of work do you expect todiigdvhen you are 30 years old2elect the ONE answer that best
describes your career AFTER JSS)

¢ Undecided

Science (no specific subject)

Physical science (physics, chemistry, astronomy, materials science)
Biological science

Earth, atmospheric or oceanic science

Agricultural science

Envronmental science

Computer science

Technology

Engineering

Mathematics or statistics

Teaching, STEM

Teaching, notSTEM

Medicine (doctor, dentist, veterinarian, etc.)

Health (nursing, pharmacy, technician, etc.)

Social science (psychologist, sociologist)

Business

Law

English/language arts

Farming

Military, police, or security

Art (writing, dancing, painting, etc.)

Skilled trade (carpenter, electrician, plumber, etc.)

Other, (specify):

(SR RN o TN & UL SR O U TR o C o TR o U o TR o N o TR o LI o T O N & TN & N & A O TR O LR o 1

Q37. When you are 30, to what extent do you expeatuse your STEM knowledge, skills, and/or abilities in your work?
¢, notatall

¢, less than 25% of the time

¢ 26% to 50% of the time

AR17
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¢ 51% to 75% of the time
¢ 76% to 100% of the time

AR18
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Q38. How many times have you participated in any of the following Army Educati@ateach Programs (AEOPSsIfd/ou
KIS KSIENR 2F Fy 1 9ht odzi YBSOENHZLKNDS Of2Xi (i B&I Rt SOGI ¢ib B

cVE O < < ore e eald O

Camp Invention é é é é é
eCYBERMISSION é é é é é
Junior Solar Sprint (JSS) ¢ é é é é
West Point Bridge Design Contest (WPBDC) é é é é é
Junior Science & Humanities Symposium (JSHS) é é é é é
Gains in the Education of Mathematics and Science (GEMS) é é é é é
GEMS Near Peers é é é ¢ é
UNITE é e é é é
Science & Engineerigpprenticeship Program (SEAP) é ¢ é é é
Research & Engineering Apprenticeship Program (REAP) é é é é é
High School Apprenticeship Program (HSAP) é ¢ é é é
College Qualified Leaders (CQL) é é é é é
Undergraduate Research Apprenticeship Program (URAP) 2 ¢ é é é
ScienceMathematics, and Research for Transformation (SMAF )

College Scholarship ¢ ¢ ¢ ¢ ¢
National Defense Science & Engineering Graduate (NDSEG) )

Fellowship ¢ ¢ ¢ ¢ ¢

Q39. How interested are you in participating in the following programs in the future?
AR19
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Camp Invention é é é é
eCYBERMISSION é é é é
Junior Solar Sprint (JSS) é é é é
West Point Bridge Design Contest (WPBDC) é é é é
Junior Science & Humanities Symposium (JSHS) é é é é
Gains in the Education of Mathematics and Science (GEMS) é é I 2
GEMS Near Peers é é é é
UNITE é é é é
Science & Engineering Apprenticeship Program (SEAP) é ¢ ¢ é
Research & Engineering Apprenticeship Program (REAP) é é é é
High School Apprenticeship Program (HSAP) é ¢ é é
College Qualified Leaders (CQL) ¢ é é é
Undergraduate Researdkpprenticeship Program (URAP) é é é é
Science Mathematics, and Research for Transformation (SMART) Col

Scholarship ¢ ¢ ¢ ¢
National Defense Science & Engineering Graduate (NDSEG) Fellowsli é é é I

Q40. How many jobs/careers in science, technologggineering, or math (STEM) did you learn about during JSS?
¢ None

¢ 1

¢ 2

¢ 3

¢ 4

¢ 5 ormore

Q41. How manmpepartment of Defense (DoD) STEM jobs/caredis you learn about during JSS?
¢, None

¢ 1

& 2

¢ 3

¢ 4

¢ 5ormore

Q42. Rate how much you agree or disagree with eaclheffollowing statements about Department of Defense (DoD)
researchers and research:

AR20
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ong elther Agree ong
Disagree Agree
Disagree or Disagree Agree
DoD researchers advance science and engineering fields é é é ¢ é
DoD researchers develop neeytting edge technologies é é ¢ é é
DoD researchers support natefense related advancements in )
science and technology ¢ ¢ ¢ ¢ ¢
DoD researchers solve reabrld problems é ¢ é é é
DoD research is valuable to society é é é é é

Q43. Which of the following statementdescribe you AFTER PARTICIPATING IN THE JSS PROGRAM?

Disagree AArres
Disagree Agree J
0l[0 O appenea p -
0 A
appe Ol DeCa e 0, D 10 ~ 0
A 3
| am more confident in my STEM knowledge, skills, and abilit é é é é
| am more interested in participating in STEM activities outsic
of school requirements ¢ ¢ ¢ ¢
| am more aware of other AEOPs é 2 2 2
| am more interested in participating in other AEOPs é ¢ ¢ ¢
| am more interested in taking STEM classes in school é é ¢ ¢
| ammore interested in attending college é é é é
| am more interested in earning a STEM degree in college é é ¢ ¢
| am more interested in pursuing a STEM career é é é é
I am more aware of DoD STEM research and careers ¢ 2 2 2
| have a greater appreciation of DoD STifestarch and careers é é é é
| am more interested in pursuing a STEM career with the Dol é é é é
Q44. What are the three most important ways that you have benefited from JSS?
Benefit #1.:
Benefit #2:
Benefit #3:
AR21
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45. What are the three ways that JS8ould be improved for future participants?
Improvement #1:

Improvement #2:

Improvement #3:

AR22
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Q46. Tell us about your overall satisfaction with your JSS experience.

AR23
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JSS Youth Data Summary

one) (Avg. = 5.24,[5=)

So that we can determine how diverse students respond to participation in AEOP progra
please tell us about yourself and your schodlVhat grade will you start in the fall? (select

Freq. %
4th 0 0%
5t 0 0%
6" 1 1%
7 13 17%
g 38 49%
gt 26 33%
10" 0 0%
11 0 0%
12h 0 0%
Other, (specify): 0 0%
Choose not to report 0 0%

Total 78 100%

What is your gender?

Freq. %
Male 55 71%
Female 23 29%
Choose not to report 0 0%

Total 78 100%

What is yourrace or ethnicity?

Freq. %
Hispanic or Latino 2 3%
Asian 8 10%
Black or African American 8 10%
Native American or Alaska Native 0 0%
Native Hawaiian or Other Pacific Islander 0 0%
White 54 69%
Other race or ethnicity, (specify): 5 6%

IT STARTS HERE. 7«
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Choose noto report 1 1%
Total 78 100%
Do you qualify for free or reduced lunches at school?
Freq. %
Yes 11 14%
No 61 78%
Choose not to report 6 8%
Total 78 100%
Which best describes the location of your school?
Freq. %
Frontier or tribal school 0 0%
Rural (country) 9 12%
Suburban 51 66%
Urban (city) 17 22%
Total 77 100%
What kind of school do you attend?
Freq. %
Public school 75 97%
Private school 2 3%
Home school 0 0%
Online school 0 0%
Department of Defense school (DoDDS or DoDEA) 0 0%
Total 77 100%
Which JSS event(s) did you attend? (Check all that apply)
Freq. %
AMRDEC at Redstone Arsenal (Huntsville, Aday 17th,
2014 1 1%
ARDEC at Picatinny Arsenal (New Jerséyay 19th, 2014 2 3%

IT STARTS HERE. 7«
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ARDEC at Aberdeen Proving Group#derdeen, MD) June 3 4%
7th, 2014 °
TSA National Conference (Washington, D@)ne 27 through
73 92%
July 1st, 2014
Other, (specify): 0 0%
Total 79 100%
How did you learn about JSS? (Check all that apply)
Freq. % Freq. %

Technology Studenfssociation website| 56 72% Extended family me_mber (grandparents 0 0%

aunts, uncles, cousins)
Army Educational Outreach Program 0 . . 0
(AEOP) website 1 1% Friend of the family 2 3%
Fac_ebook, _TWltter, Pinterest, or other 2 3% Teacher or professor 42 54%
social media
School or university newsletter, email, 12 15% Guidance counselor 5 3%
or website
News story or other media coverage 0 0% Mentor from JSS 4 5%
Past participant of JSS 10 13% SIS UL S EECTI Al 0 0%

laboratory
Friend 29 28% Someone who works with the 0 0%

Department of Defense
Immediate family member (mother, o e N 0
father, siblings) 4 5% Other, (specify): 3 4%

Total | 160 100%

Note.d hG KSNE Ay Of dzRSa ! ROAASNE / KILIWSNI ! RGA&ASNE FyR ¢{! I

How motivating were the followingfactors in your decision to participate in JSS?
1 2 3 4 n Avg. | SD
Teacher or professor encouragement 7 (9%) | 10 (13%)| 22 (28%)| 39 (50%)| 78 | 3.19 | 0.98
An academic requirement or school grade 52 (68%)| 9 (12%) | 10 (13%)| 6 (8%) 77 | 1.61 | 0.99
Desire to learrsomething new or interesting 8 (10%) | 9 (12%) | 26 (34%)| 34 (44%)| 77 | 3.12 | 0.99
The program mentor(s) 28 (36%)| 21 (27%)| 14 (18%)| 14 (18%), 77 | 2.18 | 1.12
Building college application or Résumé 35 (45%)| 14 (18%)| 13 (17%)| 16 (21%) 78 | 2.13 | 1.20
Networking opportunities 40 (51%)| 16 (21%)| 12 (15%)| 10 (13%)| 78 | 1.90 | 1.09
'm”;‘et;‘z?;iig"(eg%’\;‘;cr‘”°'°gy’ engineering, or 2(3%) | 8(10%) | 18 (23%)| 49 (64%)| 77 | 3.48 | 0.79
Interest in STEM careers with the Army 34 (44%)| 21 (27%)| 16 (21%)| 7 (9%) 78 | 1.95| 1.01
AR26
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Having fun 2 (3%) | 8(10%) | 18 (23%)| 50 (64%)| 78 | 3.49 | 0.79
Earning stipend or award while doing STEM 58 (74%)| 10 (13%)| 6 (8%) 4 (5%) 78 | 1.44 | 0.85
Opportunity to do something with friends 6 (8%) | 23 (29%)| 22 (28%)| 27 (35%)| 78 | 2.90 | 0.97
Opportunity to use advanced laboratory technology 26 (34%)| 14 (18%)| 19 (25%)| 17 (22%), 76 | 2.36 | 1.17
Desire to expand laboratory or research skills 18 (23%)| 20 (26%)| 25 (32%)| 14 (18%)| 77 | 2.45 | 1.05
Learning in ways that are not possible in school 14 (18%)| 21 (27%)| 20 (26%)| 23 (29%)| 78 | 2.67 | 1.09
Serving the community or country 29 (37%)| 26 (33%)| 15 (19%)| 8 (10%)| 78 | 2.03 | 0.99
Parent encouragement 26 (33%)| 16 (21%)| 16 (21%)| 20 (26%), 78 | 2.38 | 1.20
Exploring a unique work environment 20 (26%)| 19 (24%)| 21 (27%)| 18 (23%)| 78 | 2.47 | 1.11
Other, (specify) 0 (0%) 0 (0%) 0 (0%) | 2(100%)| 39 | 3.19 | 0.98
Note.Response scal&l’ & b 2 (27 (6 ! tFEAZGH{ 1252546 K I & B ANBG hY(HIOKNEEP NBaLRZyasSa 2
a[ 20S F2N) SYIAYSSNAYy I
How often doyou do each of the following in STEM classes at school this year?

1 2 3 4 5 n Avg. | SD
;ﬁgf;‘eaetr’;‘g r(‘)f"r‘;:;]ee?g;iEESCP;T"'EOI\%;"topiCS 1(1%) | 6(8%) | 19 (25%)| 28 (37%)| 22 (29%)| 76 | 3.84 | 0.98
Apply STEM knowledge to reéfe situations 7 (9%) | 11 (15%)| 24 (32%)| 15 (20%)| 18 (24%)| 75 | 3.35 | 1.26
Learn about cuttingedge STEM research 13 (17%)| 9 (12%) | 32 (43%)| 14 (19%)| 7 (9%) 75 | 291 | 1.18
Learn about different STEM careers 6 (8%) | 18 (24%)| 27 (36%)| 12 (16%)| 13 (17%), 76 | 3.11 | 1.18
Interact with STEM professionals 28 (37%)| 20 (26%)| 15 (20%)| 5(7%) | 8(11%)| 76 | 2.28 | 1.31
Note.Response scal@l @& b 2 (G20 Ga i t{>BF ada! 2 F OIS énaySRBEEREBDSEE RI 2§ @
How often do you do each of the following i3SS this year?

1 2 3 4 5 n Avg. | SD
:ﬁgr:eitr’;‘g ’;‘:"r‘]’qz(t’ri?ﬁ;if:esc(hS”T‘?'Eol\%"mpics 79%) | 9 (12%) | 15 (20%)| 32 (42%)| 13 (17%)| 76 | 3.46 | 1.18
Apply STEM knowledge to real life situations| 4 (5%) | 15 (20%)| 20 (26%)| 20 (26%)| 17(22%)| 76 | 3.41 | 1.19
Learn about cuttingedge STEM research 19 (25%)| 12 (16%)| 20 (27%)| 16 (21%)| 8 (11%)| 75 | 2.76 | 1.33
Learn about different STEM careers 17 (22%)| 20 (26%)| 17 (22%)| 14 (18%)| 8 (11%)| 76 | 2.68 | 1.30
Interact with STEM professionals 39 (51%)| 13(17%)| 9 (12%) | 10 (13%)| 5 (7%) 76 | 2.07 | 1.33
Note.Response scal&:l' @& b 2 G20 (& !Mif (fXBF 4 d! 2 F OBS ficnaySRalcRE B @S BE Rl 8¢ @
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How often do you do each of the following in STEM classes at school this year?

1 2 3 4 5 n Avg. | SD
Practice using laboratory or field techniques, 0 (12%) | 8 (11%) | 24 (32%)| 20 (26%)| 15 (20%)| 76 | 3.32 | 1.25
procedures, and tools
Participate in handson STEM activities 7 (9%) | 10 (13%)| 16 (21%)| 22 (29%)| 21 (28%)| 76 | 3.53 | 1.28
Work as part of a team 7 (9%) 2 (3%) | 13 (17%)| 27 (36%)| 27 (36%)| 76 | 3.86 | 1.21
g?g{;‘“”'cate Wi @Sl SHEIEES Esel 8 (11%) | 11 (14%)| 21 (28%)| 16 (21%)| 20 (26%)| 76 | 3.38 | 1.31
Note.Response scal&:l' a b 2 G20 (& !1if (fXBF 4 d! 2 F OBS inaySRaEERE B BSBEE RI 8¢ @
How often do you do each of the following in JSS this year?

1 2 3 4 5 n Avg. | SD
Practice using laboratory or field techniques, 6(8%) | 9(12%) | 17 (22%)| 25 (33%)| 19 (25%)| 76 | 3.55 | 1.22
procedures, and tools
Participate in handson STEM activities 6 (8%) | 8 (11%) | 14 (18%)| 21 (28%)| 27 (36%)| 76 | 3.72 | 1.27
Work as part of a team 2 (3%) 4 (5%) | 8 (11%) | 17 (22%)| 45 (59%)| 76 4.3 | 1.03
g?g{;‘“”'cate Wiy @S SHEIEES Eioprt 5(7%) | 7(9%) | 22 (29%)| 13 (17%) 29(38%)| 76 | 3.71 | 1.25
Note. Response scal&:l'  a b 2 G20 (& !Iif (fXBF 3 d! 2 F OBIS finaySRAEERE B BSBEE Rl 8¢ @
How often do you do each of the following in STEM classes at school this year?

1 2 3 4 5 n Avg. | SD
Pose questions oproblems to investigate 7(9%) [ 9(12%) | 26 (34%)| 15 (20%)| 19 (25%)| 76 | 3.39 | 1.24
Design an investigation 11 (14%)| 23 (30%)| 17 (22%)| 15 (20%)| 10 (13%)| 76 | 2.87 | 1.27
Carry out an investigation 9 (12%) | 22 (29%)| 19 (25%)| 14 (18%)| 12 (16%)| 76 | 2.97 | 1.26
Analyzeand interpret data or information 3 (4%) | 11 (14%)| 19 (25%)| 25 (33%)| 18 (24%)| 76 | 3.58 | 1.12
Draw conclusions from an investigation 6 (8%) | 11 (14%)| 22 (29%)| 22 (29%)| 15 (20%)| 76 | 3.38 | 1.19
g(;’lumt;;f with creative explanations or 4(5%) | 8(11%) | 19(25%)| 27 (36%)| 18 (24%)| 76 | 3.62 | 1.12
Build (or simulate) something 6 (8%) | 9 (12%) | 19 (25%)| 21 (28%)| 20 (27%)| 75 | 3.53 | 1.23
Note.Response scal&:l' & b 2 G20 G& !t (fXBF 4 d! 2 F OBS inaySRAEBERE B DS BE Rl 8¢ @
How often doyou do each of the following in JSS this year?

1 2 3 4 5 n Avg. | SD
Pose questions or problems to investigate 6 (8%) | 15 (20%)| 22 (30%)| 15 (20%)| 16 (22%)| 74 | 3.27 | 1.24
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Design an investigation 17 (23%)| 13 (18%)| 16 (22%)| 11 (15%)| 17 (23%)| 74 | 2.97 | 1.48
Carry out an investigation 12 (16%)| 13 (18%)| 18 (25%)| 15 (21%)| 15 (21%) 73 | 3.11 | 1.37
Analyze and interpret data or information 6 (8%) | 16 (22%)| 15 (21%)| 22 (30%)| 14 (19%)| 73 3.3 | 1.24
Draw conclusions from an investigation 10 (14%)| 18 (25%)| 11 (15%)| 14(19%)| 20 (27%)| 73 | 3.22 | 1.44
g’lumtﬁ)r‘:s LD NS @A LISl 5(7%) | 13 (18%) 15 (21%)| 21 (29%) 19 (26%)| 73 | 3.49 | 1.25
Build (or simulate) something 5(7%) | 8 (11%) | 11 (15%)| 21 (29%)| 28 (38%)| 73 | 3.81 | 1.25
Note.Response scal@l @& b 2 (27 Ga !'[if t({>BF ada! 2 F OIS dnaySRBEEREBDSEHE Rl @¢ @

Thelist below describes instructional and mentoring strategies that are effective ways to support STEM learfeosn the
list below, please indicate whicktrategies your mentor(s) used when working directly with you in JSS:

Yes- my mentor(s) used this| No-my mentor(s) did not
strategy with me use this strategy with me
Freq. % Freq. %

Helped me become aware of the roles STEM play in my 53 70% 23 30%
everyday life
?:rfriir:?; understand how STEM can help me improve m 58 76% 18 24%
Used_ teaching/mentoring activities that addressed my 57 75% 19 25%
learning style
Provided me with extra support when | needed it 66 87% 10 13%
Encouraged me tfexcha_nge |dea§ with others W_hose 50 66% 26 34%
backgrounds or viewpoints are different from mine
éfllgv;/g:mme to work on a collaborative project as a membe! 65 87% 10 13%
Helped me practice a variety of STEM skills with supervisic 54 71% 22 29%
Gave me congtructlve fgggback to improve my STEM 64 84% 12 16%
knowledge, skills, or abilities
Gave me guidance about educational pathways that would 51 68% 24 3206
prepare me for a STEM career
Recomme_nded Army Educational Outreach Programs that 29 389 47 62%
match myinterests
Discussed STEM c_areer opportunities with DoD or other 29 38% 47 62%
government agencies

Total 100% 100%

Rate how the following items impacted your awareness of Army Educational Outreach Programs (AEOPS) during JSS:

0 1 2 3 4 n Avg. | SD
Junior Solar Sprint (JSS) website 33 (43%)| 3(4%) | 14 (18%)| 11 (14%)| 16 (21%)| 77 | 2.91 | 0.98
AR29
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Army Educational Outreach Program (AEOP)

website 56 (73%)| 3 (4%) | 3(4%) | 6(8%) | 9(12%)| 77 3 | 110
AEOP social media 58 (75%)| 7 (9%) | 4(5%) | 3(4%) | 5(6%) | 77 | 2.32 | 1.25
AEOP brochure 55 (71%)| 7(9%) | 4(5%) | 4(5B%) | 7(O%) | 77 | 25 | 1.26
ﬁ;ggog‘ztf:g'"C”Oa;fé‘t’g')'es (Riteinthe Rain| o 24060 2(30%6) | 6(8%) | 3(@a%) | 9(12%)| 76 | 2.95| 1.10
My mentor(s) 19 (25%)| 4 (5%) | 13 (17%)| 11 (14%)| 30 (39%)| 77 | 3.16 | 1.01
LY@AGSR aLISF{SNE 2NJ |43(B7%) 5(7%) | 5(7%) | 6(8%) | 16 (21%)| 75 | 3.03 | 1.15
Participation in JSS event(s) 16 (21%)| 1(1%) | 6(8%) | 15(19%) 39 (51%)| 77 | 3.51 | 0.74
Junior Solar Sprint (JSS) website 33 (43%)| 3(4%) | 14 (18%)| 11 (14%)| 16 (21%)| 77 | 2.91 | 0.98

Note. Response scal&:

G5AR b2 (1M EABSNI2Elyi0 Sl =tEFAZiaH (25248 K it SNE Y dzOK € @

Rate how the following items impacted your awareness of Department of Defense (DoD) STEM careers d68ng

0 1 2 3 4 n Avg. | SD
Junior Solar Sprint (JSS) website 35 (45%)| 14 (18%)| 9 (12%) | 11 (14%)| 8 (10%) | 77 | 2.31 | 1.14
Q;“;‘S’itiduca“"”a' Outreach Program (AEOP) oo 7a00) 4 (506) | 4 (5%) | 10 (13%)| 3 (4%) | 77 | 2.57 | 0.98
AEOP social media 59 (77%)| 6 (8%) 1(1%) 7 (9%) 4 (5%) | 77 25 | 1.20
AEOP brochure 55 (71%)| 5 (6%) 3(4%) | 10 (13%)| 4 (5%) | 77 | 2.59 | 1.05
AEORP instructional supplies (Rite in the Rain o o o o o
notebook, Lab Coat, etc.) 55 (72%)| 6 (8%) 4 (5%) 6 (8%) 5(7%) | 76 | 2.48 | 1.17
My mentor(s) 34 (45%)| 8 (11%) | 9(12%) | 8 (11%) | 17 (22%)| 76 | 2.81 | 1.17
LY@AGSR aLISFH{SNE 2NJ |49(64%) 3(4%) | 9(12%)| 7(9%) | 9(12%)| 77 | 2.79 | 1.03
Participation in JSS event(s) 29 (38%)| 6 (8%) | 10 (13%)| 12 (16%)| 20 (26%), 77 | 2.96 | 1.07
Junior Solar Sprint (JSS) website 35 (45%)| 14 (18%)| 9 (12%) | 11 (14%)| 8 (10%) | 77 | 2.31 | 1.14
Note.Response scal®&l' &5 A R b 2 (i 119 EALBSNGIR 6ly(i0 SISt EASIGH 2546 K it SNE Y dzOKE @
How SATISFIED were you with each of the following at the National TSA Conference?
0 1 2 3 4 n Avg. | SD

Communications from Technology Student 0 0 0 0 0
Association (TSA) about JSS 6 (8%) 1(1%) | 12 (16%)| 27 (36%)| 28 (38%)| 74 | 3.21 | 0.78
%SS'SAappllcatlon or registration process throug 5 (7%) 6 (8%) | 15 (21%) 20 (27%)| 27 (37%)| 73 3 0.99
Time andlocation of JSS event at TSA Nation 0 (0%) 5(7%) | 11 (15%)| 25 (35%)| 31 (43%)| 72 | 3.14 | 0.92
Conference
Army Educational Outreach Program (ABOP) 3 15000 6 (806) | 8 (11%) | 8 (11%) | 18 (25%)| 73 | 2.95 | 1.13
Special Interest Session
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Army JSS welcome dinnerSaturday 51 (69%)| 2 (3%) 3 (4%) 2(3%) | 16 (22%)| 74 | 3.39 | 1.03
JSS time trials- Sunday 10 (14%)| 7 (10%) | 13 (18%)| 18 (25%)| 23 (32%), 71 | 2.93 | 1.03
JSS finalss Monday 32 (47%)| 4 (6%) 4 (6%) 4 (6%) | 24 (35%)| 68 | 3.33 | 1.07
JSS display viewing Monday 17(26%)| 4 (6%) 6 (9%) | 12 (18%)| 27 (41%) 66 | 3.27 | 0.97
JSS judging process and feedback 24 (36%)| 7 (10%) | 11 (16%)| 8 (12%) | 17 (25%)| 67 | 2.81 | 1.14
JSS competition awards 29 (43%)| 3 (4%) 6 (9%) | 7 (10%) | 22 (33%), 67 | 3.26 | 1.00
ggﬁggl'eiitfgzcg‘;?’xtth TSAational 6(8%) | 0(0%) | 9(13%)| 19 (26%)| 38 (53%)| 72 | 3.44 | 0.73
Note.Response scal&’ & 5A R b 2 (i 119 EALBSNGIR 61y (0 Sl =t EASUG 25746 K 6t SNE Y dzOK ¢ @
How SATISFIED were you with each of the followinghat Army JSS event?

0 1 2 3 4 n Avg. | SD
JCé)gnmunlcatlons from Army organizer about 24 (50%)| 2 (4%) 5 (10%) | 5 (10%) | 12 (25%) 48 313 | 1.03
‘]Afr‘:’yagféﬁtz";? or registration process throu¢ g 500\ 5 (1106) | 4 (9%) | 7 (15%) | 12 (26%) 47 | 2.93 | 1.15
Time and location of Army JSS event 17 (36%)| 2 (4%) 4 (9%) | 10 (21%)| 14 (30%)| 47 3.2 | 0.92
Army speaker or "career" event 25 (56%)| 2 (4%) 3 (7%) 4 (9%) | 11 (24%)| 45 3.2 | 1.06
JSS car racing 14 (30%)| 1 (2%) 4(9%) | 8(17%) | 20 (43%)| 47 | 3.42 | 0.83
JSSudging process and feedback 21 (46%)| 4 (9%) | 5(11%)| 5(11%) | 11 (24%)| 46 | 2.92 | 1.15
JSS competition awards 23 (51%)| 1 (2%) 4(9%) | 5(11%) | 12 (27%)| 45 | 3.27 | 0.94
Overall satisfaction with Army JSS event 15 (32%)| 1 (2%) | 7 (15%) | 6 (13%) | 18 (38%), 47 | 3.28 | 0.92
Note.Response scal&’ & 5 A R b 2 (i 119 EALBSNGIR 61y (0 S St EASUG 25746 K 6t SNE Y dzOK ¢ @
How USEFUL were each of the following JSS supports provided at jrsolarsprint.org?

0 1 2 3 4 n Avg. | SD
Official TSA Competition Rules 13 (17%)| 2 (3%) 3 (4%) | 11 (15%)| 46 (61%)| 75 | 3.63 | 0.73
Local Competition Rules 23 (31%)| 1 (1%) | 10 (13%)| 14 (19%)| 27 (36%), 75 | 3.29 | 0.85
Build A Car resources 22 (29%)| 2 (3%) | 13 (17%)| 13 (17%)| 25 (33%)| 75 | 3.15 | 0.93
JSS Terminology 24 (32%)| 6 (8%) | 9 (12%) | 16 (21%)| 20 (27%), 75 | 2.98 | 1.03
Video Tutorials 37 (51%)| 5 (7%) 4 (5%) | 8(11%)| 19 (26%)| 73 | 3.14 | 1.10
Calendar of Events 29 (39%)| 5 (7%) | 13 (17%)| 7 (9%) | 21 (28%)| 75 | 2.96 | 1.09

Note. Response scalé:.l'

Which category best describes the focus of your JSS experience?

45AR b2 (1M EALBSNIC 60 Sl StEFAZIGH 256 K it SNE Y dzOK ¢ o

IT STARTS HERE. 7«

AR31




.z
/1,4

SPEINT

0eug

ARMY EDUCATIONAL
OUTREACH PROGRAM

Freq. %

Science 6 9%
Technology 14 21%
Engineering 43 64%

Mathematics 4 6%
Total 67 100%

AS A RESULT OF YOUR JSS EXPERIEN@GE&;Hdid you GAIN in the following areas?

1 2 3 4 5 n | Avg.| SD
Knowledge of a STEM topic or field in depth 6 (8%) | 9(12%) | 27 (36%)| 17 (23%)| 16 (21%), 75 | 3.37 | 1.18
t*g;)?“:"’(')eﬂ?e‘f d°f research conducted in a STEM - 7 q00y | 13 (1706) 24 (3206)| 14 (19%)| 17 (23%)| 75 | 3.28 | 1.26
Eﬂ;’;"’gfgﬁnongfﬁ]a;‘i‘E‘l’\;"cesses’ ethics, ani 7 96) | 14 (19%)| 27 36%)| 13 A7%)| 14 @9%)| 75 | 3.17 | 1.21
E:‘O‘L"I‘g‘xjfﬁ]‘g?g‘,(ﬂv professionals work onreal ;1 1 1000 17 (2206)| 23 (30%)| 10 (13%)| 15 (20%) 76 | 3.01 | 1.32
:i(;eomzqrg;w?f what everyday research Work il 1 4 400 13 (179%)| 22 (20%)| 11 (14%)| 19 (25%) 76 | 3.18 | 1.37
Note.Response scalé&:l’ &b 2 2B & Y € AIT( fag 2MIYABE ¥ BBE @O EYNBYS Il AYyE D
AS ARESULT OF YOUR JSS EXPERIENCE, how much did you GAIN in the following areas?

1 2 3 4 5 n Avg. | SD
ﬁl’slle(lr(;? r?]gr”eels;\',‘:;ttlggilgﬁg be answered with| o 1106y | 14 (19%)| 24 (32%)| 13 17%)| 16 (21%)| 75 | 32 | 1.27
Applying knowledge, logicand creativity to
propose scientific explanations or engineerin 0 o 0 0 0
D ot oo b toctad with 4 (5%) | 10 (13%)| 31 (41%) 15 (20%)| 16 (21%)| 76 | 3.38 | 1.12
investigations
Making a model to represent the key
features and functions of an object, process, | 7 (9%) | 12 (16%)| 23 (30%)| 17 (22%)| 17 (22%)| 76 | 3.33 | 1.25
or system
Designing procedures for investigations,
including selecting methods and tools that ar¢ 9 (12%) | 12 (16%)| 28 (37%)| 11 (14%)| 16 (21%)| 76 | 3.17 | 1.27
appropriate for the data to be collected
gﬁgi’g&%&‘i‘;grzg“;‘ziljf;t:{;'”Ves“ga“o" 6 (8%) | 19 (25%) 25 (33%)| 11 (14%)| 15 (20%)| 76 | 3.13 | 1.23
i(;‘t’:r??;”ggtg'ﬁere“t ways to analyze or 7 (9%) | 15 (20%)| 26 (34%)| 14 (18%) 14 (18%) 76 | 3.17 | 1.22
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Displaying numeric data in charts or graphs o o o o o
to identify patterns and relationships 16 (21%)| 17 (22%)| 21 (28%)| 10 (13%)| 12 (16%)| 76 2.8 | 1.35
Using mathematics or computers to analyz€| ;2 »x00 13 (1706)| 19 (25%)| 9 (12%) | 18 (24%)| 76 | 2.97 | 1.47
numeric data
Supporting a scientific explanation or
engineering solution with data from b 0 b 0 0 . .
gi ing soluti ith d f 10 (14%)| 15 (20%)| 21 (28%)| 10 (14%)| 18 (24%)| 74 | 3.15 | 1.36
investigations
Supporting a scientific explanation or
engineering solution with relevant scientific, | 9 (12%) | 16 (21%)| 20 (26%)| 13 (17%)| 18 (24%)| 76 3.2 | 1.34
mathematical, and/or engineering knowledge
Communicating information about your
investigations in different formats (orally, 11 (14%)| 15 (20%)| 18 (24%)| 13(17%)| 19 (25%)| 76 | 3.18 | 1.39
written, graphically, mathematically, etc.)
Note.Response scalé:’ &b 2 2B &Y € AT ( fag 2MITYANE ¥ BBE @OEYNBYS ILAYEOD
AS A RESULT OF YOUR JSS EXPERIENCE, how much did you GAIN in the following areas?
1 2 3 4 5 n Avg. | SD
Sticking with a task until it is complete 4 (5%) 6 (8%) | 20 (26%)| 19 (25%)| 27 (36%)| 76 | 3.78 | 1.17
g’:zr'j':gd"ha”ges when things donotgoas | 5 o0 | 5 (306) | 21 (28%)| 28 (37%)| 22 (29%)| 76 | 3.84 | 1.01
Working collaboratively with a team 4 (5%) | 8 (11%) | 16(21%)| 21 (28%)| 27 (36%)| 76 | 3.78 | 1.20
Communicating effectively with others 3 (4%) | 10 (13%)| 20 (26%)| 22 (29%)| 21 (28%), 76 | 3.63 | 1.14
L y_Qf dZRAYy 3 2UKSNEQ LIS 3 (4%) 3 (4%) | 26 (34%)| 21 (28%)| 23 (30%)| 76 | 3.76 | 1.06
decisions
Sense of beingart of a learning community 8 (11%) | 10 (13%)| 21 (28%)| 20 (26%)| 17 (22%)| 76 | 3.37 | 1.26
E»:Il(ljdmg relationships with professionals in a 18 (24%)| 18 (24%)| 15 (20%)| 11 (14%)| 14 (18%)| 76 o8 | 143
Connecting a topic or field and your personall ;1 3041 | 13 (1706)| 21 (28%)| 13 (17%)| 19 (25%)| 76 | 3.24 | 1.36
values
Note.Response scal& &b 2 2B &y € A3T( fa§ 2MICYALKE V¥ NBS AORYNBYS Il AYyED
AS A RESULT OF YOUR JSS EXPERIENCE, how much did you GAIN in the following areas?
1 2 3 4 5 n Avg. | SD
Interest in a new STEM topic or field 11 (14%)| 17 (22%)| 22 (29%)| 12 (16%)| 14 (18%) 76 | 3.01 | 1.31
Clarifying a STEM career path 18 (24%)| 14 (18%)| 19 (25%)| 17 (22%)| 8 (11%)| 76 | 2.78 | 1.32
Sense of accomplishing something in STEM | 8 (11%) | 8(11%) | 25 (33%)| 15 (20%)| 20 (26%)| 76 | 3.41 | 1.28
Building academic credentials in STEM 12 (16%)| 15 (20%)| 21 (28%)| 15 (20%)| 13 (17%)| 76 | 3.03 | 1.32
Z;?\'/'irt‘igsprepared for more challenging STEM| 2 q04y | 11 (149)| 19 (25%)| 21 (28%)| 18 (24%)| 76 | 3.42 | 1.26
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Confidence to do well in future STEM coursey 7 (9%) | 14 (18%)| 20 (26%)| 17 (22%)| 18 (24%)| 76 | 3.33 | 1.28
Confidence to contribute to STEM 9 (12%) | 13 (17%)| 21 (28%)| 15 (20%)| 18 (24%)| 76 | 3.26 | 1.32
Thinking creatively about a STEM project or 6 (8%) | 14(18%)| 16 (21%)| 22 (29%)| 18 24%)| 76 | 3.42 | 1.26

activity

Note. Response scalé:'

Gb2 28 &Y € AITG f6 2 MW yIHép ¥ RBS @O EYNBYS AL AyE D

AS A RESULT OF YOUR JSS EXPERIENCE, how much MORE or LESS likely are you tofeligagegiachigities in science,
technology, engineering, or mathematics (STEM) outside of school requirements or activities?

1 2 3 4 5 n Avg. | SD
Visit a science museum or zoo 3 (4%) 3 (4%) | 38 (50%)| 18 (24%)| 14 (18%) 76 | 3.49 | 0.97
Watch or readnon-fiction STEM 5 (7%) 4 (5%) | 43 (57%)| 14 (19%)| 9 (12%)| 75 | 3.24 | 0.97
tLhoeo:‘nt’epmseIEM information at alibrary oron | 5 o0y | 3 406y | 36 (479%)| 18 (24%)| 14 (18%)| 76 | 3.43 | 1.05
g;”v'?gé (play) with a mechanical or electrical | 500y | 3 (a06) | 20(26%)| 23 (30%)| 26 34%)| 76 | 3.84 | 1.11
\F’)‘(J‘;rz"le"sn solving mathematical or scientific |, 300y | 5 (706) | 30 (400%)| 24 (32%) 14 (19%) 75 | 3.57 | 0.96
Design a computer program or website 3 (4%) 3 (4%) | 37 (49%)| 12 (16%)| 21 (28%)| 76 | 3.59 | 1.06
ggﬂ;’ﬁ;ﬂ:‘\fi’zr'r';?;‘r‘;eogp;?;;eﬂrsoﬁz’) 4(5%) | 4(5%) | 41 (54%)| 11 (14%) 16 (21%)| 76 | 3.41 | 1.05
Talk with friends or family about STEM 3 (4%) | 8(11%) | 28 (37%)| 18 (24%)| 19 (25%)| 76 | 3.55 | 1.10
Mentor or teach other students about STEM 3(4%) 4 (5%) | 31 (41%)| 18 (24%)| 20 (26%) 76 | 3.63 | 1.06
'r*e‘f&'l'ct’e‘g"ig g}’gﬂm“”'w service projectthat | 5 390y | 4 (506) | 33 (44%)| 20 (27%)| 16 (21%)| 75 | 3.59 | 0.97
o e aetaion | 2 | 103 | 28(67%) 23 a0 2209%) 76 | 302 | ot
Participate in STEM camp, fair, or competitiof 3 (4%) 5(7%) | 27 (36%)| 24 (32%)| 17 (22%)| 76 | 3.62 | 1.03
Take an elective (not required) STEM class 2 (3%) 3 (4%) | 28 (37%)| 17 (22%)| 26 (34%)| 76 | 3.82 | 1.04
‘Lﬁ?\sgr‘;ﬁyf:;’;”é;;‘;f;f;;ﬁf}j‘me”t a1 5 @w) | 8@1%)| 30 (39%)| 16 (21%)| 20 (26%)| 76 | 3.58 | 1.07
Receive an award or special recognition for 3 (4%) 1(1%) | 26 (34%)| 21 (28%)| 25 (33%) 76 | 3.84 | 1.03

STEM accomplishments

Note. Response scalé:l & a dzO K
Y2NB fA]Ste¢o

f2faa [ SABBTARS2@IEIKS

How far did you want to go in school BEFORE participating in JSS?

Freq. %
Graduate from high school 8 11%
Go to a trade or vocational school 0 0%

al ¥ G aPABE { loyali
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Go to college for a little while 3 4%

CAyAakK O2ftfS3S o03Si . I OK 32 43%

Get more education after college 31 42%
Total 74 100%

How far did you want to go in school AFTER participating in JSS?

Freqg. %

Graduate from high school 3 4%

Go to a trade or vocational school 0 0%

Go to college for a little while 2 3%
CAyAakK 02ftS3aS o3Sa4 I . I OK 29 38%
Get more education after college 42 55%
Total 76 100%

BEFORE JSS, what kindvofrk did you expect to be doing when you are 30 years old (select the ONE answer that best
describes your career goals BEFORE JSS)

Freq. % Freq. %
Undecided 7 9% Teaching, norFSTEM 3 4%
Science (no specific subject) 4 5% (I\e/i.(;lcme (doctor, dentistyeterinarian, 6 8%
Physical science (physics, chemistry, Health (nursing, pharmacy, technician,
astronomy, materials science, etc.) 2 3% etc.) 0 0%
Biological science 2 3% Social science (psychologist, sociologis 0 0%
Earth, atmospheric opceanic science 1 1% Business 1 1%
Agricultural science 0 0% Law 3 4%
Environmental science 0 0% English/language arts 0 0%
Computer science 14 18% Farming 0 0%
Technology 3 4% Military, police, or security 3 4%
Engineering 6 8% Art (writing, dancing, painting, etc.) 1 1%
Mathematics or statistics 2 3% ;I:llrlriet()jetrr'a:tilgcarpenter, electrician, 2 3%
Teaching, STEM 2 3% Other, (specify): 15 19%

Total 77 100%
AR35
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AFTER JSS, what kind of work do you expect to be doing wheray®30 years old? (select the ONE answer that best descrik
your career goals AFTER JSS)

Freq. % Freq. %
Undecided 9 12% Teaching, norFSTEM 1 1%
Science (no specific subject) 3 2% (l;/:§3|0|ne (doctor, dentist, veterinarian, 5 6%
Physicakcience (physics, chemistry, Health (nursing, pharmacy, technician,
astronomy, materials science, etc.) 3 4% etc.) 0 0%
Biological science 2 3% Social science (psychologist, sociologis 0 0%
Earth, atmospheric or oceanic science 0 0% Business 1 1%
Agricultural science 0 0% Law 2 3%
Environmental science 0 0% English/language arts 0 0%
Computer science 13 17% Farming 0 0%
Technology 5 6% Military, police, or security 4 5%
Engineering 10 13% Art (writing, dancing, painting, etc.) 1 1%
Mathematics or statistics 1 1% ;I:llrl:getrlja;i.gcarpenter, electrician, 1 1%
Teaching, STEM 2 3% Other, (specify): 14 18%
Total 77 100%

When you are 30, to what extent do you expect to use your STEM knowledge, skills, ang
abilities in your work?
Freq. %

not at all 3 4%
less than 25% of the time 3 4%
26% to 50% of the time 14 19%
51% to 75% of the time 17 23%
76% to 100% of the time 36 49%

Total 73 100%

How many times have you participated in any of the followidgmy Educational Outreach Programdfyou have not heard of
an AEOP, select "Never heard of it." If you have heard of an AEOP but never participated, select "Never."

0 1 2 3 4 n Avg. | SD

Camp Invention 28 (36%)| 43 (56%) 3 (4%) 2 (3%) 1 (1%) 77 1.2 | 0.61
eCYBERMISSION 31 (40%)| 42 (55%)| 3 (4%) 0 (0%) 1(1%) | 77 | 1.13 | 0.50
Junior Solar Sprint (JSS) 7 (9%) | 10 (13%)| 38 (49%)| 8 (10%) | 14 (18%)| 77 | 2.37 | 0.97
AR36
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West Point Bridge Design Contest (WPBDC)| 28 (36%)| 39 (51%)| 7 (9%) 1 (1%) 2 (3%) 77 | 1.31 | 0.71
E]J“S”':g)sc'ence & Humanities Symposium 36 (47%)| 39 (51%)| 1(1%) | 1(1%) | 0(0%) | 77 | 1.07 | 0.35
Gains in the Education of Mathematics and

0, 0, 0, 0, 0,
Science (GEMS) 33 (43%)| 40 (52%)| 3 (4%) 0 (0%) 1(1%) | 77 | 1.14 | 0.51
GEMS Near Peers 33 (43%)| 41 (53%)| 2 (3%) 1 (1%) 0(0%) | 77 | 1.09 | 0.36
UNITE 35 (45%)| 40 (52%)| 1 (1%) 1 (1%) 0(0%) | 77 | 1.07 | 0.34
Science & Engineering Apprenticeship o o o o o
Program (SEAP) 33 (43%)| 42 (55%)| 1 (1%) 1 (1%) 0(0%) | 77 | 1.07 | 0.33
Research & Engineering Apprenticeship o o o o o
Program (REAP) 35 (45%)| 38 (49%)| 3 (4%) 0 (0%) 1(1%) | 77 | 1.14 | 0.52
High School Apprenticeship Program (HSAP) 34 (44%)| 41 (53%)| 1 (1%) 1(1%) 0 (0%) 77 1.07 | 0.34
College Qualified Leaders (CQL) 35 (45%)| 39 (51%)| 2 (3%) 0 (0%) 1 (1%) 77 | 1.12 | 0.50
Undergraduate Research Apprenticeship 0 0 0 0 0
Program(URAP) 35 (46%)| 39 (51%)| 1 (1%) 1 (1%) 0(0%) | 76 | 1.07 | 0.35
Science Mathematics, and Research for 0 0 0 0 0
Transformation (SMART) College Scholarshi 31 (40%)| 44 (57%)| 1 (1%) 1 (1%) D 77| 1071033
National Defense Science & Engineering 0 0 0 0 0
Graduate (NDSEGpllowship 34 (44%)| 40 (52%)] 1(1%) | 1(1%) | 1(1%) | 77 | 1.14 | 0.56
Note. Response scal® a b SPHSNI KIS NR2BIFNIA PO SETEAX OGETKNBES 2N Y2NB (A
How interested are you in participating in the following programs in tfigure?

1 2 3 4 n Avg. | SD
Camp Invention 34 (45%)| 18 (24%)| 8 (11%) | 16 (21%) 76 | 2.08 | 1.19
eCYBERMISSION 40 (53%)| 16 (21%)| 6 (8%) | 13 (17%), 75 | 1.89 | 1.15
Junior Solar Sprint (JSS) 11 (14%)| 11 (14%)| 12 (16%)| 42 (55%)| 76 | 3.12 | 1.13
West Point Bridge DesigBontest (WPBDC) 34 (45%)| 17 (22%)| 10 (13%)| 15 (20%), 76 | 2.08 | 1.17
Junior Science & Humanities Symposium (JSHS) 44 (59%)| 17 (23%)| 5 ((7%) | 9(12%) | 75 1.72 | 1.03
g;allfnl\jsl? the Education of Mathematics and Science 39 (529%)| 16 (21%) 5 (7%) | 15 (20%)| 75 | 1.95 | 1.18
GEMS Near Peers 43 (57%)| 17 (23%)| 4 (5%) | 11 (15%), 75 | 1.77 | 1.09
UNITE 43 (57%)| 16 (21%)| 5 (7%) | 11 (15%), 75 | 1.79 | 1.09
Science & Engineering Apprenticeship Program (SEAP)| 30 (39%)| 20 (26%)| 10 (13%)| 16 (21%)| 76 | 2.16 | 1.17
Research & Engineerinpprenticeship Program (REAP) | 34 (45%)| 19 (25%) 8 (11%) | 15 (20%), 76 | 2.05 | 1.16
High School Apprenticeship Program (HSAP 37 (49%)| 19 (25%)| 8 (11%) | 12 (16%), 76 193 | 1.11
g pp p Frog
College Qualified Leaders (CQL) 41 (54%)| 15 (20%)| 9 (12%) | 11 (14%)| 76 | 1.87 | 1.11
Undergraduate Research Apprenticeship Program (URA 42 (55%)| 16 (21%)| 7 (9%) | 11 (14%)| 76 | 1.83 | 1.10
AR37
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Science Mathematics, and Research for Transformation o 0 0 0
(SMART) College Scholarship 34 (45%)| 16 (21%)| 10 (13%)| 16 (21%), 76 | 2.11 | 1.20
National Defense Scienc® Engineering Graduate o o o o
(NDSEG) Fellowship 36 (47%)| 19 (25%)| 5 (7%) | 16 (21%)| 76 | 2.01 | 1.18

Note. Response scalé:

How many jobs/careers in science, technology, engineering, or math (STdVjou learn
about during JSS?
Freq. %

None 22 29%
1 9 12%
2 14 18%
3 9 12%
4 2 3%
5 or more 21 27%

Total 77 100%

How many Department of Defense (DoD) STEM jobs/careers did you learn about during

Freq. %
None 52 68%
1 8 10%
2 7 9%
3 2 3%
4 0 0%
5 or more 8 10%
Total 77 100%

ab2G2r Ga !l FEAZEH 250 Klad SNE  YdzOKE o

Rate how much you agree or disagree with each of the following statements about Department of Defense (DoD) research

and research:

1 2 3 4 5 n Avg. | SD
DoD researchers advance science and 1(1%) | 2 (3%) | 32 (42%)| 21 (27%)| 21 (27%)| 77 | 3.77 | 0.93
engineeringdfields
DoD researchers develop new, cutting edge | 4 100y | (09) | 28 (36%)| 24 (31%)| 24 (31%)| 77 | 3.91 | 0.89
technologies
DoD researcherssupport nedefense related 2 (3%) 2 (3%) | 38 (49%)| 18 (23%)| 17 (22%)| 77 36 | 0.95
advancements in science and technology

AR38
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DoD researchers solve realorld problems 2 (3%)

0 (0%)

32 (42%)

22 (29%)

21 (27%)

77

3.78

0.94

DoD research is valuable to society 2 (3%)

1 (1%)

34 (44%)

19 (25%)

21 (27%)

77

3.73

0.97

Note. Response scalé:'

G{GNRPYIRE S3AAARNBBSHGKSNI | INESa Yy BNP &3 & NB NE

Which of the following statements describe you after participating in JSS?

1 2 3 4 n Avg. | SD
;Elir;?tir;sore confident in my STEkhowledge, skills, and 6(8%) | 9 (12%) | 49 (65%)| 11 (15%)| 75 | 2.87 | 0.76
I am more interested in participating in STEM activities 9 (12%) | 11 (14%)| 42 (55%)| 14 (18%)| 76 28 | 088
outside of school requirements
| am more aware of other AEOPs 17 (23%)| 10 (13%)| 33 (44%)| 15 (20%)| 75 | 2.61 | 1.05
| am more interested in participating in other AEOPs 19 (25%)| 11 (15%)| 32 (43%)| 13 (17%), 75 | 2.52 | 1.06
I am more interested in taking STEM classes in school 7 (9%) | 21 (28%)| 36 (47%)| 12 (16%)| 76 2.7 | 0.85
| am moreinterested in attending college 7 (9%) | 23 (31%)| 32 (43%)| 12 (16%)| 74 | 2.66 | 0.86
| am more interested in earning a STEM degree in colleg 10 (13%)| 21 (28%)| 33 (44%)| 11 (15%)| 75 2.6 | 0.90
| am more interested in pursuing a STEM career 11 (15%)| 20 (27%)| 34(45%)| 10 (13%), 75 | 2.57 | 0.90
| am more aware of DoD STEM research and careers 16 (22%)| 15 (21%)| 28 (39%)| 13 (18%)| 72 | 2.53 | 1.03
Icgia\/;: greater appreciation of DoD STEM research an 19 (25%)| 16 (21%)| 25 (33%)| 15 (20%)| 75 | 2.48 | 1.08
| am moreinterested in pursuing a STEM career with the 23 (319%)| 12 (16%)| 28 (37%)| 12 (16%) 75 | 2.39 | 1.09

DoD

Note. Response scalé:
O2y i NABIdziaS RS 6+ a

G5A 80 KANS SRAR ¢R2 (d KA ddkBNaS $K | LILISY SR
LINAYLFNE NBIF&a2yéo

0 dzBIr y& HARS O d:
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FY14 JSS Mentor Questionnaire and Data Summaries
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2014 Junior Solar Sprint (JSS): JSS mentor Survey

Virginia Tech is conducting an evaluation study on behalf of the Academy of Applied Science and the U.S. Army to determine ho
well JSHS is achieving its goals of promoting student interest and engagement in science, technology, engineering, aatianathem
(STEM).As part of this study Virginia Tech is survewdglts who participate in JSHS in the capacity of STEM mentors (e.g.,
instructors, research mentors, or competition advisorghequestionnaire will collect information about you, your experiesdén

school, and your experiences in JSHBe results of this survey will be usednelp usimprove JSHS arnd report to the

organizations thasupport JSHS

About this survey

9  This research protocol has been approved for use with human sshjgcthe Virginia Tech IRB office.

1 Althoughthis questionnaire is not anonymous,is CONFIDENTIABrior to analysis and reporting responses will be de
identified and no one will be able to connect your responses to you or your apprentice's name.

1 Only AEOP evaluation personnel will have access to completed questionnaires and personal information will be stored
securely

1 Responding to this survey is VOLUNTAY are not required tparticipate, although we hope you do because your
responses wilprovidevaluable information for meaningful and continuous improvement

1 If you provide your email address, the AEOP may contact you in the future to ask about you stugeuts

If you have any additional questions or concermdease contact one of the following people:

Tanner Bateman, Virginia Tech
Senior Project Associate, AEOPCA
(540) 2314540, tbhateman@vt.edu

Rebecca Kruse, Virginia Tech
Evaluation Director, AEOPCA
(540) 3155807, rkruse75@vt.edu

Q1Do you agree to participate in this survey? (required)
¢ Yes, | agree to participate in this survey
¢, No, I do not wish to participate in this surveyf selected, respondent will be directed to the end of the survey**

Q2 Please provide your personaiformation below: (required)
First Name
Last Name

Q3 Please provide your email address: (optional)
Email

AR41
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Q4 What is your gender?
¢ Male

¢ Female

¢, Choose not to report

Q5 What is your race or ethnicity?

Hispanic or Latino

Asian

Black or African American

Native American or Alaska Native

Native Hawaiian or Other Pacific Islander
White

Other race or ethnicity, (specify):
Choose not to report

(o T o U & AL O U O U O T o 1

Q6 Which of the following BEST describes your current occupation (select ONE)
¢ Teacher

¢, Other school staff

¢ University educator

¢ Scientist, Engineer, or Mathematician in training (undergraduate or graduate student, etc.)
¢ Scientist, Engineer, or Mathematics professional

¢, Other, (specify):

Q7 Which of the following BEST describes your organization? (select ONE)

;,  No organization

School or district (K2)

State educational agency

Institution of higher education (vocational school, junior college, college, or university)
Industry

Department of Defense or other government agency

Non-profit
Other, (specify):

[SE ot o TH o CH o S A L T o

Answer If Which of the following BEST describes your current occupation (select ONE) Teacher Is Selected Or Which of the
following BEST describes your current occupation (select ONE) Other school staff Is Selected

Q8 What grade levigs) do you teach? (Select all that apply)

C Upper elementary school

C Middle school

C High school

AR42
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Answer If Which of the following BEST describes your current occupation (select ONE) Teacher Is Selected Or Which of the
following BEST describes yaunrrent occupation (select ONE) Other school staff Is Selected

Q9 Which best describes the location of your school?

Frontier or tribal school

¢
¢ Rural (country)
¢, Suburban

¢, Urban (city)

Answer If Which of the following BEST describes your current occufaétatt ONE) Teacher Is Selected Or Which of the
following BEST describes your current occupation (select ONE) Other school staff Is Selected

Q10 At what kind of school do you work?

Public school

Private school

Home school

Online school

Department ¢ Defense school (DoDDS, DoDEA)

[T o N & A T o

Answer If Which of the following BEST describes your current occupation (select ONE) Teacher Is Selected Or Which of the
following BEST describes your current occupation (select ONE) Other school staff Is Selected

Q11 Doyou work at a "Titlel" school?

¢ Yes

¢ No

¢, | am not sure

Answer If Which of the following BEST describes your current occupation (select ONE) Teacher Is Selected Or Which of the
following BEST describes your current occupation (select ONE) Other siibtd Selected

Q12 Which of the following subjects do you teach? (Select all that apply)

Physical science (physics, chemistry, astronomy, materials science)

Biological science

Earth, atmospheric, or oceanic science

Agricultural science

Environmental science

Computer science

Technology

Engineering

Mathematics or statistics

Medical, health, or behavioral science

Social science (psychology, sociology, anthropology, etc.)

Other, (specify)

O 0 0000000000
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Answer If Which of théollowing BEST describes your current occupation (select ONE) Scientist, Engineer, or Mathematician in
training (undergraduate or graduate student, etc.) Is Selected Or Which of the following BEST describes your currergroccupati
(select ONE) Scientistadineer, or Mathematics professional Is Selected

Q13 Which of the following best describes your primary area of research?

Physical science (physics, chemistry, astronomy, materials science)

Biological science

Earth, atmospheric, or oceanic science

Agriailtural science

Environmental science

Computer science

Technology

Engineering

Mathematics or statistics

Medical, health, or behavioral science

Social science (psychology, sociology, anthropology, etc.)

Other, (specify)

[ TR O U o TR A S TN & THEN o S o URN o TR o S o N e

Ql4Where was the JSS program located?

;, AMRDEC at Redstone Arsenal (Huntsville; My 17th, 2014

ARDEC at Picatinny Arsenal (New Jerddgy 19th, 2014

ARDEC at Aberdeen Proving Ground (Aberdeen,-Midje 7th, 2014

TSA National Conference (Washingto@)DJune 27 through July 1st, 2014
Other, (specify):

(o ot e S

Q15 Which of the following BEST describes your role during JSS?
¢, Competition advisor

¢, Chaperone

¢, Event coordinator or staff

¢, Other, (specify)
Q16 How many JSS stents did you work withthis year?

Q17 How did you learn about JSS? (Check all that apply)

Technology Student Association website

Army Educational Outreach Program (AEOP) website

Facebook, Twitter, Pinterest, or other social media

State or national educator conference

STEM conference

School, university, or professional organization newsletter, email or website
A news story or other media coverage

O O 0 OO OO
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Past JSS participant

A student

A colleague

A supervisor or superior

JSS evaror site host/director

Workplace communications

Someone who works at an Army laboratory
Someone who works with the Department of Defense
Other, (specify):

O O 0000000

Q18 How many times have YOU PARTICIPATED in any of the following Aricatiedal Outreach Programs (AEOPS) in any
capacity? If you have heard of an AEOP but never participated select "Never." If you have not heard of an AEOP select "Never
heard of it."

Three or more | Never heard
TES of it

Once | Twice

Camp Invention é é é é ¢
eCYBERMISSION é é é é é
Junior Solar Sprint (JSS) é é é é é
West Point Bridge Design Contest (WPBDC) é é é é ¢
Junior Science & Humanities Symposium (JSHS) é é é é é
Gains in the Education of Mathematics and Science (GEMS) é é é é é
GEMS Near Peers é é é ¢ ¢
UNITE é é é ¢ &
Science & Engineering Apprenticeship Program (SEAP) é é é é é
Research & Engineering Apprenticeship Program (REAP) é é ¢ é é
High School Apprenticeship Program (HSAP) é é é ¢ 4
College Qualified Leaders (CQL) é é é é é
Undergraduate Research Apprenticeship Program (URAP) é é é é é
Science Mathematics, and Research for Transformation (SMAR )

College Scholarship ¢ ¢ ¢ ¢ ¢
National Defense Science & Engineering Graduate (NDSEG) )

Fellowship ¢ < ¢ < ¢

Q19 How SATISFIED were you watich of the following at the National TSA Conference?
Did not ’ Not at ’ A

Somewhat

experience all little

ARA45
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Communications from Technology Student Association (TS
about JSS

JSS application or registration process through TSA

Timeand location of JSS event at TSA National Conference

Army Educational Outreach Program (AEOP) Special Inter
Session

Army JSS welcome dinneiSaturday

JSS time trials Sunday

JSS finals Monday

JSS display viewingMonday

JSS judging process and feedback

JSS competition awards

Overall satisfaction with JSS event at TSA National Confery

(o r S o QN S O e

Q20 How SATISFIED were you with each of the following at the Army JSS event?

Did not
experience

Not at
all

I

Communications from Army organizers about JSS

JSS application or registration process through Army
organizer

Time and location of Army JSS event

Army speaker or "career" event

JSS camcing

JSS judging process and feedback

JSS competition awards

Overall satisfaction with Army JSS event

S [ [ [ O[O

e e e e e

Q21 How USEFUL were the following JSS resources provided at jrsolarsprint. org’>

Did not experience Ot at AIittIe

Somewhat

Official TSA Competition Rules

Local Competition Rules

Build A Car resources

Course Outline

STEM Standards

[aCHN N TN Mo TN NathN Nl

O[O O O O

- - - - -
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Lesson Plans

JSS Terminology

Video Tutorials
JSS Host Guide
Calendar ofvents

[ QNN o SO QN N o
[ N o Sl e TR N o
ol e e e
[N NN o Sl QTN N o
[ O o SO QTN N o

Q22 Which JSS resources were MOST USEFUL for your participation iWb$3?

Q23 What resources could be IMPROVED OR ADDED to better support your participation ind83®uld these changes better
support your participation?

Q24The list below describes instructional and mentoring strategies that are effective ways to establish the relevance of lgarnin
activities for students. From the list below, please indicate which strategies you used when working with your student(s) in JSS

Yes- | used this No- | did not use this
strategy strategy

CAYRAY3 2dzi I 02dzi &addzRSydaQ ol O

the program ¢ ¢
Giving students redife problems to investigate or solve é é
Asking students to relate outside events or activities to topics covered

the program ¢ ¢

{ St SOGAYy3I NBFRAY3IE 2N OGABAGAS ¢ ¢
Encouraging students to suggest new readings, activities, or projects é é
Making explicit provisions for students who wish to carry out independ:s

studies ¢ ¢
Helping students become aware of the roles STEM plays in their every

lives ¢ ¢
Helping students understand how STEM can help them improve their

communities ¢ ¢
Other, (specify): é é

Q25 The list below describes instructional and mentoring strategies that are effective ways to support the diverse needs of
students as learnersFrom the list below, please indicate which strategies you used when working with ysiudent(s) in JSS.

No- | did not use this
strategy

Yes- | used this strategy
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CAYRAY3 2dzi 62dzi addzRSydaqQ €S

program ¢ ¢
Interacting with all students in the same way regardless of their geng

or race and ethnicity ¢ ¢
Using gender neutral language é é
Using diverse teaching/mentoring activities to address a broad

spectrum of students ¢ ¢
Integrating ideas from the literature on pedagogical activities for

women and underrepresented students ¢ ¢
Providing extra readings, activities, or other support for students wh

lack essential background knowledge or skills ¢ ¢
Directing students to dter individuals or programs if I can only provid

limited support ¢ ¢
Other, (specify): é é

Q26 The list below describes instructional and mentoring strategies that are effective ways to support students developrent o
collaboration and interpersonal skillsFrom the list below, please indicate which strategies you used when working with your
student(s) in JSS.

No- | did not use this

Yes- | used this strategy

strategy

Having students tell others about their backgrounds and interests é é

Having students explain difficult ideas to others é é

Having students exchange ideas with others whose backgrounds or

viewpoints are different from their own ¢ ¢

Having students patrticipate in giving and receiving feedback é é

Having students work on collaborative activities or projects as a

member of a team ¢ ¢

Having students listen to the ideas of others with an open mind é é

Having students pay attention to the feelings of all team members é é

Having students develop ways to resolve conflict and reach agreem

among the team ¢ ¢

Other, (specify): é é
VHT ¢KS fAad 0St2¢ RSAONAROSEA AyadNHzOGA2YIlf YR YSydz2NAYy3 a
Gl dzi KSy G A O¢ Fromthe list Gelbw, @daseAnSiéa® which strategies you used when working with your student(s) in
JSS.

No- | did not use this
strategy

Yes- | used this strategy
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Teaching (or assigning readings) about specific STEM subject matte é é
Having students access and critically review technical texts or medig

support their work ¢ ¢
Demonstrating thause of laboratory or field techniques, procedures,

and tools students are expected to use ¢ ¢
Helping students practice STEM skills with supervision é é
DAGAY3A O2yaiNUHzOGABS FTSSRol O1 ¢ ¢
Allowing students to workndependently as appropriate for their self

management abilities and STEM competencies ¢ ¢
Encouraging students to seek support from other team members é é
Encouraging opportunities in which students could learn from others

(team projects, team meetings, jonal clubs) ¢ ¢
Other, (specify): é é
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VHY ¢KS fAad o0St2¢ RSaAONROSA AyadNHzOGA2YyIlf YR YSyG2NARy3 a
educational and career pathwaysThe list also includes items that reflect AEOP and Army prioritiEsom the list below, please
indicate which strategies you used when working with your student(s) in JSS.

No- | did not use this

Yes- | used this strategy

strategy
la1Ay3a +to2dzi aiddzRSyiaQ SRdzOI GA ¢ ¢
wSO02YYSYRAY3 SEGNI OdzNNA Odzf | NJ LJ _
educational goals ¢ ¢
Recommending Army Educational Outreach Programs that align wit ) i
30dzRSYyiaQ SRdzOFGA2yFE 321 f & ¢ ¢
Providing guidance about educational pathways that would prepare )
students for a STEM career ¢ ¢
Sharing personal experiences, attitudes, and values pertaining to ST é ¢
Discussing STEM career opportunities with the DoD or other )
government agencies ¢ ¢
Discussing STEM career opportunities outside of the DoD or other )
government agencies (private industry, academia) ¢ ¢
Discussing notechnical aspects of a STEM career (economic, politig )
ethical, and/or social issues) ¢ ¢
Highlighting underepresentationof women and racial and ethnic )
minority populations in STEM and/or their contributions in STEM ¢ ¢
Recommending student and professional organizations in STEM é é
Helping students build effective STEM networks 2 2
I NAGAOIffe NBOJA Sagplcdtdn, é interRedvy (i & Q .
preparations ¢ ¢
Other, (specify): é é
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Q29 How USEFUL were each of the following in your efforts to expose student(s) to Army Educational Outreach Programs (AEOP:
during JSS?

Did not ‘ Not at ‘ A

experience all little Somewhat

Junior Solar Sprint website é é é é é
Army Educational Outreach Program (AEOP) website é é é é é
AEOP social media é é é é é
AEOP brochure é é é é é
TSA or Army event coordinator é é é é é
LYGAGSR &aLSH{SNAR 2N aOF NBS ¢ ¢ ¢ é ¢
Participation in JSS é é é é é
AEORP instructional supplies (Rite in the Rain notebook, La i

coats, etc.) ¢ ¢ ¢ ¢ ¢

Q30 Which of the following AEOPs dtODU EXPLICITLY DISCUSS with your student(s) duringd&EK?ALL that apply)
Yes- | discussed this program| No- | did not discuss this prograrﬂ

with my student(s) with my student(s)

Camp Invention é ¢
eCYBERMISSION é é
Junior Solar Sprint (JSS) é é
West Point Bridge Design Contest (WPBDC) é é
Junior Science & Humanities Symposium (JSHS) é ¢
Gains in the Education of Mathematics and Science

(GEMS) ¢ ¢
GEMS Near Peers é é
UNITE ¢ é
Science & Engineering Apprenticeship Program (SEA é é
Research & Engineering Apprenticeship Program (R é é
High School Apprenticeship Program (HSAP) é ¢
College Qualified Leaders (CQL) é é
Undergraduate Research Apprenticeship Program . )
(URAP) ¢ ¢
Science Mathematics, and Research for Transformat ) i
(SMART) College Scholarship ¢ ¢
National Defense Science & Engineering Graduate . )
(NDSEG) Fellowship ¢ ¢

ARS51
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| discissed AEOP with my student(s) but did not disct
any specific program

Q31 How USEFUL were each of the following in your efforts to expose your student(s) to Department of Defense (DoD) STEM
careers during JSS?

Did not Not at A
: : Somewhat
experience all little

Junior Solar Sprint website é é é é é
Army Educational Outreach Program (AEOP) website é é é é é
AEOP social media é é é é é
AEOP brochure é é é é é
TSA or Army event coordinator é é é é é
LY@AGSR &aLSH{SNA 2NJ aOF NBS ¢ ¢ ¢ ¢ é
Participation in JSS é é é é é
AEORP instructional supplies (Rite in the Rain notebook, La .

coats, etc.) ¢ < < ¢ ¢

Q32 Rate how much you agree or disagree with each of the following statements about Department of Defense (DoD) researchers
and research:

Sj[rongly Disagree Nelthgr Agree nor Agree Strongly
Disagree Disagree Agree

DoD researchers advance science and engineering f é ¢ é ¢ ¢

DoD researchers develop new, cutting edge .

technologies ¢ ¢ ¢ ¢ ¢

DoD researchers support natefense related .

advancements in science and technology ¢ ¢ ¢ ¢ ¢

DoD researchers solve reabrld problems é é é é é

DoD research is valuable to society ¢ é é é é

Q33 How often did YOUR STUDENT(S) have opportunities do each fafllitnging in JSS?

Not at At least A few Most Every
all once times days day
Learn new science, technology, engineering, or mathematics ] ) ) ) ]
(STEM) topics ¢ ¢ ¢ ¢ ¢
Apply STEM knowledge to real life situations é é é é é
Learn about cuttingedge STEM research é é é é é
Learn about different STEM careers é é é é é
AR52
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Interact with STEM professionals é é é é é
Practice using laboratory or field techniques, procedures, and )

tools é é é é é
Participate in handen STEM activities é é é é é
Work as part of a team é é é é é
Communicate with other students about STEM é é é é é
Draw conclusions from an investigation é é é é é
Build (or simulate) something é é é é é
Pose questions or problems to investigate é é é é é
Design an investigation é é é é é
Carry out an investigation é é é é é
Analyze and interpret data or information é é é é é
Come up with creative explanations or solutions é é é é é

Q34 Which category best describes the focus of your student(s)' JSS experience?
¢ Science

¢, Technology

¢ Engineering

¢ Mathematics

Q35 AS A RESULT OF J8& EXPERIENCE, how much did your student(s) GAIN in the following areas?

N[o] A little Some Extreme
gain gain gain gain

Knowledge of a STEM topic or field in depth é é é é é
Knowledge of research conducted in a STEM topic or field é é é é é
Knowledge of research processes, ethics, and rules for condy | ) ) ) )
STEM < < < < <
Knowledge of how professionals work on real problems in ST| ¢ é é é é
Knowledge of what everyday research work is like in STEM é é é é é

Q36 AS A RESULT OF THE JSS EXPERIEN@Edid your student(s) GAIN in the following areas?
No A little Some Large Extreme

gain gain gain gain gain
Asking a question that can be answered with one or more investigations é é é é é
Applying knowledge, logic, and creativity to propose scientific explanations or .
engineering solutions that can be tested with investigations ¢ ¢ ¢ ¢ ¢
AR53
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Making a model to represent the key features and functions of an object, pro .
or system ¢ ¢ ¢ ¢ ¢
Designing procedures for investigations, including selecting methods and tool .
that are appropriate for the data to be collected ¢ ¢ ¢ ¢ ¢
Carrying out procedures for an investigation and recording data accurately é ¢ é ¢ ¢
Considering different ways to aryak or interpret data when answering a .
question ¢ ¢ ¢ ¢ ¢
Displaying numeric data from an investigation in charts or graphs to identify .
patterns and relationships ¢ ¢ ¢ ¢ ¢
Using mathematics or computers to analyze numeric data é é é é é
Supporting a scientific explanation or engineering solution with data from .
investigations ¢ ¢ ¢ ¢ ¢
Supporting a scientific explanation or engineering or engineering solution with .
relevant scientific, mathematical, and/or engineering knowledge ¢ ¢ ¢ ¢ ¢
Commuricating information about your investigations and explanations in .
different formats (orally, written, graphically, mathematically) ¢ ¢ ¢ ¢ ¢

Q37 AS A RESULT OF THE JSS EXPERIENCE, how much did your student(s) GAIN (on average) in the following areas?

’ \[o] gain’ A little gain‘ Some gain’ Large gain| Extreme gain

Sticking with a task until it is complete é é é é é
Making changes when things do not go as planneq ¢ é ¢ é é
Working collaboratively with a team é é é é é
Communicating effectively with others é é é é é
LyOtdzRAY3I 20KSNRQ LISNmEL ¢ ¢ é é é
Sense of being part of a learning community é é ¢ é é
Building relationships with professionals in a field é é é é é
Connecting a topic or field and their personal valug ¢ é é é é

Q38 Which of thefollowing statements describe YOUR STUDENT(S) after participating in the JSS program?
Disagree This | Disagree This happened Agree- JSS Agree- JSS was

did not happen but not because of JSS  contributed primary reason

More confident in STEM knowledge,

skills, and abilities ¢ ¢ ¢ ¢

More interested in participating in STEN

activities outside of school requirementy ¢ ¢ ¢ ¢

More aware of other AEOPs é é é é

More interested in participating in other ) ) ) )

AEOPs ¢ ¢ ¢ ¢
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More interested in taking STEM classes
school

More interested in attending college

More interested in earning a STEM
degree in college

More interested in pursuing a STEM
career

More aware of Department of Defense
(DoD) STEM research and careers

Greater appreciation of DoD STEM
research and careers

More interested in pursuing a STEM
career with the DoD

Q39 What are the three most important strengths of JSS?

Strength #1

Strength #2

Strength #3

Q40 What are the three ways JSS should be improved for future participants?

Improvement #1

Improvement #2

Improvement #3

Q41 Tell us about your overall satisfaction with your JSS experience.
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JSS Mentor Data Summary

What is your gender?

Freq. %
Male 9 56%
Female 7 44%
Choose not to report 0 0%

Total 16 100%

What is your race or ethnicity?

Freq. %
Hispanic or Latino 1 6%
Asian 0 0%
Black or African American 2 13%
Native American or Alaska Native 0 0%
Native Hawaiian or Other Pacific Islander 0 0%
White 11 69%
Other race or ethnicity, (specify): 1 6%
Choose not to report 1 6%

Total 16 100%

Which of the following BEST describes your current occupation? (select ONE)

Freq. %
Teacher 14 88%
Other school staff 0 0%
University educator 0 0%
Scientist, Engineer, or Mathematician in training 0 0%
(undergraduate or graduate student, etc.)
Scientist, Engineer, or Mathematics professional 0 0%

AR56
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Other, (specify): 2 13%

Total 16 100%
Which of the following BEST describes your organization? (select ONE)

Freq. %

No organization 1 6%
School or district (KL2) 14 88%
State educational agency 0 0%
Institution of higher ec_iucat_ion (vocational school, junior 0 0%
college,college, or university)
Industry 0 0%
Department of Defense or other government agency 0 0%
Non-profit 0 0%
Other, (specify): 1 6%

Total 16 100%

Noteea hi KSNE NBalLlRyasSa

W/ 2YYdzy Al @

What grade level(s) do you teach@dlect ALL that apply)

Freq. %
Upper elementary 1 7%
Middle school 14 100%
High school 0 0%
Total 15 100%
Which best describes the location of your school?
Freq. %
Frontier or tribal 0 0%
Rural (country) 2 14%
Suburban 8 57%
Urban (city) 4 29%
Total 14 100%

IT STARTS HERE. 7«
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At what kind of school did you teach while participating in JSS?
Freq. %
Public school 14 100%
Private school 0 0%
Home school 0 0%
Online school 0 0%
Department of Defense school (DoDDS or DoDEA) 0 0%
Total 14 100%
Doyouworkl (i | -L&¢ MIOKR 2 f K
Freq. %
Yes 9 64%
No 5 36%
| am not sure 0 0%
Total 14 100%

Which of the following subjects do you teach@eck all that apply)

Freq. % Freq. %
rotronomy. materdls scence, 0y | 3 | 2% | | Technology 12 | 8%
Biological science 3 21% Engineering 7 50%
Earth, atmospheric, or oceanic science 2 14% Mathematics or statistics 2 14%
Agricultural science 1 7% Medical, health, or behavioral science 1 7%

Social science (psychology, sociology,

Environmental science 2 14% 0 0%
anthropology, etc.)

Computer science 2 14% Other, (specify): 5 36%
Total 14 100%

b2GS® ahliKSNE NBalLRyaSa Ay olhtde sngineerBd) Ropdids ERglish, PiRjdzOlledd At YWa)

Which JSS event(s) did you attend? (Check all that apply) (n = 16)
Freq. % Freq. %

AR58
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AMRDEC at Redstone Arsenal

ARDEC at Aberdeen Proving Ground

(Huntsville, ALY May 17th, 2014 1 6% (Aberdeen, MD} June 7th, 2014 1 6%
ARDEC at PicatinArsenal (New Jersey 0 0% TSA National Conference (Washington, 14 88%
- May 19th, 2014 DC)- June 27 through July 1st, 2014
Other, (specify): 1 6%
b2GS® ahiKSNE AyOfdzRSaY hNIlFYyR23X Cf2NARI ®
Which of the following BEST describes your role durd85?
Freq. %
Competition advisor 13 81%
Chaperone 13%
Event coordinator or staff 0%
Other (specify) 1 6%
Total 16 100%
hiKSNIT a{¢9a Ofdzo @2f dzy i SSNIWDE
How many JSS students did you work with this year?
# of Students Freq. %
1 0 0%
2 3 19%
3 1 6%
4 3 19%
5 4 25%
6 1 6%
7 0 0%
8 2 13%
9 0 0%
10 or more 2 13%
Total 16 100%
How did you learn about JSS? (Check all that apply) (n = 16)
Freq. % Freq. %
Technology Student Association websit| 11 69% A student 1 6%
?Xgé;d:vz?)iﬁgabutreach Program 2 13% A colleague 2 13%
AR59
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Fac'ebook, 'TW|tter, Pinterest, or other 0 0% A supervisor or superior 0 0%

social media

State or national educator conference 0% JSS event or site host/director 19%

STEM conference 13% Workplace communications 0%

Schoql, u_nlverS|ty, or profess!onal Someone who works at an Army

organization newsletter, email, or 0 0% 0 0%
. laboratory

website

A news story or other media coverage 0 0% Someone who works with the 1 6%

Department of Defense

Past JSS participant 1 6% Other, (specify): 2 13%

b23SY ahiGKSNE NBalLlyaSa AyOfdzZRSY WL KI@ZS 06SSy R2Ay3 W

and also compete in the annual Energy Whiz Olympics at the Florida SolalS NB& / Sy (i SN®» Q

How many times have YOU PARTICIPATED in any of the following Army Educational Outreach Programs in any dapeuity|
have not heard of an AEOP, select "Never heard of it." If you have heard of an AEOP but never participated; Neleat."

0 1 2 3 4 n Avg. | SD
Camp Invention 9(56%) | 5(31%)| 1 (6%) 0 (0%) 1 (6%) 16 .69 | 1.08
eCYBERMISSION 7 (44%) | 7 (44%) | 1 (6%) 0 (0%) 1 (6%) 16 .81 | 1.05
Junior Solar Sprint (JSS) 0 (0%) 0 (0%) | 10 (63%)| 3(19%)| 3 (19%)| 16 | 2.56 | .81
West Point BridgeDesign Contest (WPBDC) | 3 (19%) | 9 (56%) | 2 (13%)| 0(0%) | 2(13%)| 16 | 1.31 | 1.20
ﬁj‘snﬁé)sc'e”ce & Humanities Symposium |5 o000 6 (38%) | 0(0%) | 0(0%) | 0(0%) | 16 | 38 | .50
Gains in the Education of Mathematics and 0 o o o o
Science (GEMS) 8 (50%) | 5(31%) | 2(13%) | 0(0%) 1 (6%) 16 .81 | 1.11
GEMS Near Peers 8 (50%) | 8 (50%) | 0 (0%) 0 (0%) 0 (0%) 16 .50 .52
UNITE 6 (38%) | 10 (63%)| 0 (0%) 0 (0%) 0 (0%) 16 .63 .50
Science & Engineering Apprenticeship 0 0 0 0 0
Program (SEAP) 9 (56%) | 7 (44%)| 0 (0%) 0 (0%) 0 (0%) 16 44 51
Research& Engineering Apprenticeship o o o o o
Program (REAP) 11 (69%)| 5 (31%) | 0 (0%) 0 (0%) 0 (0%) 16 .31 .48
High School Apprenticeship Program (HSAP) 11 (69%)| 5 (31%) | 0 (0%) 0 (0%) 0 (0%) 16 31 A48
College Qualified Leaders (CQL) 10 (63%)| 6 (38%) | 0 (0%) 0 (0%) 0 (0%) 16 .38 .50
Undergraduate Research Apprenticeship 0 0 0 0 0
Program (URAP) 11 (69%)| 5 (31%) | 0 (0%) 0 (0%) 0 (0%) 16 31 .48
Science Mathematics, and Research for o 0 0 0 0
Transformation (SMART) College Scholarshi A (hh))) D)) 0w v v e <L e
National Defense Science & Engineering 0 0 0 0 0
Graduate (NDSEG) Fellowship 11 (69%)| 5 (31%) | 0 (0%) 0 (0%) 0 (0%) 16 31 A48
b2iSd wSalLkyasS a0FltSY n I 4bSOSNI KSINR 2F AdGZ¢é m I abs$s
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How SATISFIED were you with easftthe following at the National TSA Conference?

0 1 2 3 4 n Avg. | SD
Communications from Technology Student 0 0 0 0 0
Association (TSA) about JSS 0 (0%) 0 (0%) 0(0%) | 3(23%) | 10 (77%)| 13 | 3.77 | 0.44
JSS application or registration process throug 0 (0%) 0 (0%) 1(8%) | 3(23%)| 9(69%)| 13 | 3.62 | 0.65
TSA
Time and location of JSS event at TSA Natio 0 (0%) 1 (8%) 1 (8%) 1(8%) | 10 (77%)| 13 | 3.54 | 0.97
Conference
Army_ Educational Ou_treach Program (AEOP 11 (85%)| 0 (0%) 0 (0%) 0(0%) | 2(15%)| 13 | 4.00 | 0.00
Special Interest Session
Army JSS welcome dinnerSaturday 12 (92%)| 0 (0%) 0 (0%) 0 (0%) 1 (8%) 13 | 4.00 | 0.00
JSS time trials- Sunday 0(0%) | 2(15%)| 0 (0%) | 5(38%)| 6(46%)| 13 | 3.15 | 1.17
JSS finals- Monday 6 (46%) | 2 (15%)| 1 (8%) 1(8%) | 3(23%)| 13 | 2.71 | 1.38
JSSlisplay viewing-- Monday 0 (0%) 1(8%) | 2(15%) | 4 (31%)| 6(46%)| 13 | 3.15 | 0.99
JSS judging process and feedback 2 (15%) | 3(23%)| 3(23%)| 2(15%)| 3(23%)| 13 | 245 | 1.21
JSS competition awards 2(15%) | 2(15%)| 0(0%) | 4(31%)| 5(38%)| 13 | 3.09 | 1.14
Ove_rallsatlsfactlon with JSS event at TSA 0 (0%) 00%) | 2a5%)| 4@1%)| 7Ga%)| 13 | 3.38 | 0.77
National Conference
b2iS® wSaLRryasS &a0FtSY n I G45AR b2i 9ELISNASYOSz¢é¢ wm ' ab
How SATISFIED were you wihch of the following at the Army JSS event?

0 1 2 3 4 n Avg. | SD
\(J:g;nmumcaﬂons from Army organizers aboul 0 (0%) 0 (0%) 0 (0%) 1(50%) | 1 (50%) 2 350 | 071
JSS appllca_tlon or registration process throug 0 (0%) 0 (0%) 0 (0%) 0(0%) | 2(100%)| 2 4.00 | 0.00
Army organizer
Time and location of Army JSS event 0 (0%) 0 (0%) 0 (0%) 0 (0%) | 2 (100%)| 2 4.00 | 0.00
Army speaker or "career" event 2 (100%)| 0 (0%) 0 (0%) 0 (0%) 0 (0%) 2 0.00 | 0.00
JSS car racing 0 (0%) 0 (0%) 0(0%) | 1(50%)| 1 (50%) 2 3.50 | 0.71
JSSudging process and feedback 0 (0%) 0(0%) | 1(50%) | 1(50%) | O (0%) 2 4.00 | 0.71
JSS competition awards 0 (0%) 0(0%) | 0(50%)| 0(0%) | 2(100%)| 2 2.50 | 0.00
Overall satisfaction with Army JSS event 0 (0%) 0 (0%) 0 (0%) 0 (0%) | 2 (100%), 2 4.00 | 0.00
NotewS&aLRyaS &a0FftSY n I' 45AR b2 9ELISNASYOS=¢ wm Gbz2d I
How USEFUivere the following JSS resources providedjiolarsprint.org?

0 1 2 3 4 n Avg. | SD
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Official TSA Competition Rules 1 (7%) 0 (0%) 1(7%) | 4(27%)| 9(60%)| 15 | 3.57 | 0.65
Local Competition Rules 4 (27%) | 1(7%) 0(0%) | 3(20%)| 7 (47%)| 15 | 3.45 | 0.93
Build A Car resources 4 (27%) | 0 (0%) 1(7%) | 4 (27%)| 6(40%)| 15 | 3.45| 0.69
Course Outline 5(33%) | 0 (0%) 1(7%) | 4(27%)| 5(33%)| 15 | 3.40 | 0.70
STEM Standards 6 (40%) | 0 (0%) 0(0%) | 5@33%)| 4(27%)| 15 | 3.44 | 0.53
Lesson Plans 5@B3%)| 0(0%) | 2(13%)| 2(13%)| 6(40%)| 15 | 3.40 | 0.84
JSS Terminology 3(20%) | 0 (0%) 1(7%) | 5(33%)| 6(40%)| 15 | 3.42 | 0.67
Video Tutorials 7 (47%) | 1 (7%) 0(0%) | 2(13%)| 5(33%)| 15 | 3.38 | 1.06
JSS Host Guide 9 (60%) | 0 (0%) 1(7%) | 2(13%)| 3(20%)| 15 | 3.33 | 0.82
Calendar of Events 8(7%)|[ 0(0%) | 2(14%)| 1(7%) | 3(21%)| 14 | 3.17 | 0.98

b2iSd wSalLlkyasS ao0FltSY n I 45AR bz2i

9ELISNI & ¥ O8E¢ YHzOK ¢ éb

The list below describes instructional and mentoring strategies that are effective ways to establish the relevance of

learning activities for students.From the list below, please indicate which strategies you used when working with your

student(s) in JSS.

No ¢ | did not use this

Yesg | used this strategy strategy
Freq. % Freq. %

C)\_YRA)/EI 2dz0 [ 0o2dzi audzRSyda 11 73% 4 27%
beginning of the program
Giving students realife problems to investigate osolve 14 93% 1 7%
AsIgmg student; to relate outside events or activities to 12 80% 3 20%
topics covered in the program
{STtSOUAY3I NBFIRAY3IA 2N I OUA 8 53% 7 47%
backgrounds
Engouraglng students to suggest new readingstivities, or 11 73% 4 27%
projects
Mak|ng explicit provisions for students who wish to carry ot 9 60% 6 40%
independent studies
Hel_plng student_s become aware of the roles STEM plays ir 14 93% 1 7%
their everyday lives
_Helpmg stuc_ients unde_r§tand ho@BTEM can help them 14 93% 1 7%
improve their communities
Other, (specify): 1 50% 1 50%
b2iS® ahiKSNE NBalLlRryaS AyOfdRSay adGSkY g2N] FYyR RSaax

The list below describes instructional and mentoring strategies that are effective ways to support the diverse needs of
students as learnersFrom the list below, please indicate which strategies you used when working with your student(s)

JSS.
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