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Executive Summary

GEMS administeredby the American Society for Engineering Educai@BEE is a nonresidential summer STEM
enrichment program for elementary, inidle, and highschool studentdosted at Army laboratories on site or in close
coordination off site with the area Army laboratorieSEMSs driven by the overarching missidn: interest youth in
STEM through a hands Army laboratory experience that utilizes inquirggsed learnig and Near Peer mentoring.
Although they operate under a shared mission, GEMS sites are free to include different topics in their curricula th:
highlight the mission of the laboratory and may set, in addition to the overall program gudilsdual laboratory goals.
Instead of having a specific model and curriculum forced on individual sites, they are able to design curricula (using t
handson, experimentbased model) and procedures that make sense considering the specialties of thlity fand
available resources. GEMS programs run from one to four weeks in length.

In 2014, GEMS provided ousreh to 2095studentsand @ NearPeer Mentorsat 12 different sites. Tenumberof GEMS
students in 2014epresentsabout a 346 ircrease in enrollmenover the 2,038 student participants in 2013Consistent
with historical data, many of the GEMS sites received applications from more qualified students than they could serve.

This report documents the evaluation of the FY14 GeM&am. The evaluation addressed questions relatqutegram
strengths and challenges, benefits to participants, and overall effectiveness in meeting AEOP and program objectives.
assessment strategy f@EMSncluded guestionnaires for students antentors,5 focus groups with students atwith
mentors, and an annual program report compiledAyEE

2014 GEM&ast Facts

Description STEM Enrichment Activityat Army laboratories, hanesn
5th-12th grade students (secondary audience: college undergradueae

Participant Population Peer Mentors, teachers)

No. of Applicants 3,343

No. of Students 2,095

Placement Rate 63%

No. of Adults (incl. NPM, RT, S&Es) | 390

No. of NearPeer MentordNPM) 92

No. ofResource Teachers (RT) 52

No. of Army S&Es 246

No. of Army Research Laboratories | 13"

No. of K12 Teachers 52

No. ofK-12 Schools 755

No. of K12 Schools Title | 126

No. of CollegedJniversities 28

No. of HBCU/MSIs 3

No. of DoDEA Students 15
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No.of DoDEA Teachers 1

Total Cost $994,139

StipendCost $727,676

Supplies & Equipment (GEMS sites)| $116,999

Administrative Cost to ASEE $149,464

Cost Per Student Participant $475

"The United States Army Medical Research Institute of Chemical DEf#SBKIRICD) collaborates with the US Army Research Laboratory (ARL
APG) to host GEMS at Aberdeen Proving Grounds

The student questionnaire response rate of 91% and corresponding margin of error of +0.7% provide strong evidence
that the questionnaire results are generalizable to the population of participadntsontrast, the response rate for the
mentor survey wasnly 26%. Because of the small number of responses to the mentor survey, caution is warranted
when interpreting these data, as the responses may not be representative of the mentor populations participating in the
GEMS program.

Summary of Findings

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

2014 GEMS Evaluation Findings

Participant Profiles

9 The student questionnaire response rate of 91% and corresponding margin of
of £0.7% provide strong evidence that the questionnaire results are generaliza
the population of participants.

1 Additional evaluation data contribute to the overall NNJ G A @S 2 F D
impact, and highlight areas for future exploration in programming and evalua
though findings from these data are not intended to be generalized to all GEMS
and participants.

9 GEMS attracted participation from female students population that is historicall
underrepresented in engineering fields; student questionnaire respondents incl

GEMS student patrticipation in
evaluation yields high level of
confidence in the findings.

GEMS serves students of more females (55%) than males (44%).
historicallyunderrepresengd 1 GEMS provided outreach to students from historicallyderrepresented ang
and underserved populations. underservedminority race/ethnicity and lowncome groups.Student questionnaire

respondents included minority students identifying as Black or African Ame
(22%), Hispanic omtino (7%), and American Indian or Alaskan Native (2&mall
proportion (12%) of students reported qualifying for free or redupeide lunch.

IT STARTS HERE. 7«
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9 GEMS served students across a range of school contdrist. student questionnaire
respondents attended pulic schools (80%) in suburban settings (68%).

GEMS engagedairly diverse
group of adult participants as
STEM mentors.

1 GEMS mentor participants, based on questionnaire data, included almost two
as many males than females (64% vs. 33%). Although the majority of ms
identified themselves as white (68%), 9% of questionnaire respondents identifi
Hispanic or Lao and 8% identified as Black or African American. faméypercent
of the mentor group reported being a scientist, engineer, or mathematicia
ONFAYyAy3as wm: 6SNBE GSIFIOKSNBERZI |yR o
education student or colleguniversity student.

Actionable Program Evaluation

GEMS is marketed to schools a
teachers serving historically
underserved groups.

9 ASEE and GEMS sites employed multiple strategies to disseminate informatior]
the GEMS program. Email blasts wesent to over 4,000 teachers, guidan
counselors, and principals in areas near participating GEMS labs. Prom
materials, e.g., AEOP brochures, were mailed to requesting teachers. Ou
efforts via social media were also coordinated with Virgilech and a crosg
promotional outreach effort was organized with eCYBERMISSION. In ad
outreach efforts targeted historically underrepresentednd underserved
populations through events such as: Event it. Build it. Career Expo at the Soc
Women Engineers Conference; Hispanic Association for Colleges and Unive
Conference; DCPS Event at ASEE Headquarters; and 2014 ASEE Annual Cot

1 Students most frequently learned about the local GEMS progadiner than from
past participation, fom an immediate family member (25%) or family frie
(25%).

GEMS students are motivated tg
participate by learning
opportunities provided by GEMS

9 Students were most frequently motivated to participate in GEMS this year beq
of their desire to learrsomething new or interesting (95%), interest in STEM (9
and learn in ways that are not possible in school (90%). Large proportion
wanted the opportunity to use advance laboratory technology (87%), have fun (
and expand their laboratory oesearch skills (83%).

GEMS engages students in
meaningful STEM learning,

9 Most students (785%) report learning about STEM topics, careeutting-edge
researchand applications of STEM to rdéé situatiors; communicating with othe
students about STEM; and interacting with STEM professionals on most days o
day of their GEMS experience.

through teambased and hands
on activities.

9 Most students had opportunities to engage in a variety of STEM practices during
GEMS experience. Fexample, 92% of responding students indicated working
part of a team on most days or every day; 9¥borted participating in handen
activities, 83% reported practicing laboratory/field techniques, procedures,
tools; and 81% reported building/sifaiing something on most days or every day

IT STARTS HERE. 7'¢
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i Students reported greater opportunities to learn about STEM and gre
engagement in STEM practices in their GEMS experience than they typically |
school.

9 Large proportions of mentors report usisgrategies to help make learning activiti
relevantto student€ adzLJLJ2 NI (GKS ySSRa 27F RA
O2ff 102N dA2y YR AYGSNLISNE2YIf aj
activities.

9 About threefourths of the responding mentors indicated discussing at least
AEOP other than GEMS with students, most commonly SEAP (49%) and CQ
Other programs discussed with students by aba quarter of responding mentor|
were HSAP (27%), WPBDC (27%), REAP (25%), eCYBERMISSION (24%), S
and URAP (24%).

GEMS promotes AEOP initiative
and ArmySTEM careers availabl
at Army research laboratories.

1 Mentors found theparticipation in GEMS, program managers or site coordina
invited speakers or career events, and AE@Ructional supplies as most usef
in exposing students to other AEOP prograrsarge proportion of mentors hay
no experience with a number atther resources for exposing student to AEOP ¢
DoD careers (ABP website, brochure, ASEE website, AE2RIsmedia) or did no
find them useful.

1 Nearly all of the responding mentors reported asking students about their
educational and career interests and sharing their own experiences, attitud
and values about STEM. Many also provided guidance dests, either about
educational pathways that would prepare them for a STEM career or
recommending extracurricular programs that align with their educational gc

9 Nearly all students reported learning about at least one STEM job/career, and
majority (66%) reported learning abofitve or more. Similarly, 84% of students
reported learning about at least one DoD STEM job/career, though only about
third reportedlearning about many different STEM jobs/careers in the DoD.

The GEMS experience is valued

9 The majority of students indicated being somewhat or very much satisfied with
program features, including the stipend, instruction andntorship, and availability
of program topics. Most students also commented on their overall satisfaction
the program, most often describing areas where they learned, the quality of
mentors, and their enjoyment with the program.

by students and mentors.

f'o2dzi KIfF 2F D9a{ aitdzZRSyita ada3asSa
including proposing additional topics, or increasing the amount of time on tg
already addressedA similar number of student@6%)made suggestions for th
format of the progam activities, most frequently suggesting more labs
handson activities.
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9 The majority of mentors indicated being somewhat or very much satisfied with
program features, including the location, support of instruction and mentorship,
invited peakers or career eventdNearly all responding mentors indicated havin
positive experience. Further, many commented on the quality of the experiend
students and that they enjoyed seeing students excited about learning.

Outcomes Evaluation

GEMS had positive impacts on
a0dzRSyiaQ {¢9a

1 A majority of students reported large or extreme gains on their knowledge of
professionals work on real problems in STEM, what everyday research work is
STEM, a STEM topic field in depth, the research processes, ethics, and rules
conduct in STEM, and research conducted in a STEM topic or field. These i
were identified across all student groups.

competencies.

9 Many students also reported impacts on their abilities to doNgTiBcluding such
things as applying knowledge, logic, and creativity to propose solutions that c
tested; carrying out procedures for an investigation and record data accure
considering different ways to analyze or interpret data when answeriggestion;
making a model to represent the key features and functions of an object, prg
or system; and supporting a scientific explanation or engineering solution
relevant scientific, mathematical, and/or engineering knowledge.

GEMS hagositive impacts on
& G dzR S § Gerdtuny Sillsv

1 A large majority of students reported large or extreme gains in a number of
Century ills, such as their ability to work collaboratively with a team, communi
effectively with others, sense of heid LI NI 2 F | O2YYd;
perspectives when making decisions, and building relationships with professior
a STEM field.

GEMS positively impacted
addzRSyiaqQ O2yT¥
in STEM, as well as their intereg

9 Many students reported a large or extreme gain on their ability to think creati
about a STEM project or activity (67%), their confidence to do well in future §
courses (69%), feelings of preparedness for more challenging STEM a¢6@%es
sense of accomplishing something in STEM (686A6) confidence to contribute tg
STEM (66%). In addition, 61% reported building academic credentials in
increasing interest in a new STEM topic or field (60%), and clarifying a STEM
path 61%).

in future STEM engagent.

9 Students also reported on the likelihood that they would engage in additional §
activities outside of school. A majority of students indicated that as a result of G
they were more likely to tinker with mechanical or electrical devices, work STEM
project in a university or professional setting, participate in a STEM camp, fé
competition, or participate in a STEM club, student association prfessional
organization.

1 After participating in GEMS, students indicated being more likely to go further in
schooling than they would have before GEMS, with the greatest change being
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proportion of students who expected to continue their education beyon(
GEMS succeeded in raising . OKSt 2NRa RSIANBS onp: 0ST2NBE D9af 3
dGdzRSyiaQ SRdzO| T Studentswere asked to indicate what kind of work they expected to be doing 3
aspirations. 30, and the data were coded as STE\ated or nonSTEMrelated. There was &

small, statistically significant increase thre proportion of students aspiring to
STEMrelated career after participating in GEMS.
GEMS students may be unawar| 9§ Although large proportins of students are unaware of many other AEOP initiati

of the full portfolio of AEOP the majority of students indicated interest in participating in future AEOP progrg
initiatives, but students show Most participants (88%) credited GEMS with increasing their interest in particip
substantial interest in future in other programs.

AEOP opportunities.

GEMS raised student awarenes| { A majority of students reported that they had a greater awareness (81%) of

of DoD STEM research and STEM research and careers. In addition, 848icated that GEMS raised the
careers, as well as their interest interest in pursuing a STEM career with the DoD.
in pursuing a STEM career with
the DoD.
Recommendations

1. In FY14GEMSeceived3,343 applicationsto participate in GEMS and fund@¢D95 positions (not iluding
GEMS NeaPeer mentors)From FY13 to FY14 the evaluatmovidessomeevidencehat the GEMS program
could successfully be expandelaccommodatehe considerable amount afnmet need and interesthat
persists with qualified studentsEvaluators continue to recommend thatore GEMS sitebe identified,
recruited, and started in a variety of geographic locations to meet nikeeds and interestin more
communities. Additionally, evaluators continue to recommend that existing sitgsaadtheir capacityto
accommodatemore students so that they may meet existingeeds and interest icommunitiesthat are
already served by GEMS programmicreasing the number of existing GEMiI&a @dministrative staff,
teaching staffphysical infrastructure, and mentdr { 3 9 Q& & palfidipatidnis @k mdstéedective way
G2 AYyONBlFasS SykKFIyOS SEAalGAy3d araiasSQa OF LI OAGASE
participants

2. GEMS and AEOP obijectives include expanding participation of historically underrepreseniedensérved
populations. ASEEhas conduced targeted marketing of GEMS tonderrepresented and underserved
populations to meet this objectiveHHowever, the demographic characigtics of GEMS participants havet
changed significantly from FY13 to FY$gecifically, lbout one-third of GEMS students report that they are
from underrepresented or underserved racial/ethnic groups (Black or African American, Hispanic or Latino, ¢
Native American or Alaska Nativa)d only 12% report that they qualify for free or redugarite lunches at
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school. It is likely that GEMS will need to implement maggressivenarketing and recruitment practices
than years past. Proven practices includageted marketingand partneships with low-income and
minority-serving schools, educational networks, community organizations, and professional associations tha
serve these populations As in FY13, FYl4iiganceincludes the directive t8y & dzNE 2 0 KSNJ a
applicants (e.g.those with family, family friends, or schelbhsed connections to the site) are not
disproportionately selected into the programover other qualified applicants who have no previous
association with the GEMS sitdzinally, The Army, ASEE, and GEMS sitifisneed to consider practical
solutionsto help more GEMS studentsavel to sites that are not clee in proximity to their homesMost
notably, as a day program, GEMS may consider offering commuaoopmmodations (e.g., bus
transportation)that make paticipation more feasible forunderrepresentedand underservegopulations

that live further from GEMS sites.

3. Given the goal of having students progress from GEMS into other AEOP programs, the program may want 1
G2N)] 6AGK aAilSaexpddureito/ABAE AEhGghanadgrsiBdérnitssegbressed interest in
participating in other AEOP programs, a substantial proportion indicated having no interest. Given the
proportion of students who reported learning about other AEOPs from their mentorgrtbigram may
want to work with each site to ensure that all students have access to structured opportunities that both
describe the other AEOPs and provide information to students on how they can apply to them. In addition,
given that a relatively large pportion of mentors have not experienced many of the resosm®vided for
exposing students to AEOPsyituld likely be useful for the program to familiarize mentors with these
resources and how trsecan be used to provide students with more informatiand facilitate their
enrollment in other AEOPs.

4. Similarly, mentors play an important role in exposing students, especially students from underrepresented
and underservegbopulations, to Army STEM careers. Evaluation data indicate that only about three
guarters of mentors discuss STEM career opportunities, DoD or otherwise, with studé@htsnly 67% of
mentors reportrecommendingAEOBthat align withstudent) S R dzO | (. Fertifer, énly 20%loff &
mentors highlighted the underepresentation of wanen and racial and ethnic minority populations in STEM
and/or their contributions in STEM as part of supporting students educational and career pathways. Similar
to providing resources for helping raise student awareness of other AE®I®sid be usefufor the
program to familiarize mentors with resources available to expose students to DoD STEM careers as many
YSYyi2NB KIF@S AYyRAOIGSR GKIFIG GKS& KFE@S KFER ayz2 St
them. In addition, it would be beneficia familiarize mentors with strategies that to increase the
likelihood that the program will have a lostgrm impact on the number of students who pursue STEM. For
example, interactions withole models with similar backgrounds as the students and pmogidoaching on
GKS qaz2Fa aiAirttaég o0SPads GAYS YIylF3ISYSyildsz O2YYdy

10

IT STARTS HERE. 7'¢



0eug

ARMY EDUCATIONAL
OUTREACH PROGRAM

5. Continued &orts should be undertaken to improve participation in completion of the mentor survey, as the
low response rate raisaguestions about the representativeness of the results. Improved communication
with the individual program sites about expectations for the evaluation may help. In addition, the mentor
survey may need to be streamlined as perceived response burden emnh aéfticipation. In particular,
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 source.

11
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Introduction

The Army Educational Outreach Program (AEOP) vision is to offgffa
collaborative and cohesive portfolio of rAy-sponsored science, AEOP Goals
technology, engineering and mathematics (STEM) programs thjt
effectively engage, inspire, and attract the next generation of STEMl Goal 1:STEM Literate Citizenry.

talent through Kcollege programs and expose them to Departmen U Broaden, deepen, and diveigithe
of Defense (DoD) STEM careers. Twesortium, formed by the pool of STEM talent in support of our
Army Educational Outreach Program Cooperative Agreement (AE§IP defense industry base.

CA), supports the AEOP in this mission by engagingprudin,
industry, and academic partners with aligned interests, as well asja
management structure that collectile markets the portfolio
among members, leverages available resources, and provid@s

Goal 2: STEM Savvy Educators.
U Support and empower educators with

unique Army research and technology

resources.

expertise to ensure the programs provide the greatest return of

Ay@SaiayYSyid Ay FFOKASGAYy3a (KS | NNGhAISustahadble Infdstrdetiréd | YRl 2 0
U Develop and implement a cohesive,

This report documents the evaluaticstudy of one of the AEOP coordinated, and sustainable STEM

elements, Gains in the Education of Mathematics and Scienc education outreach infrastructure

(GEMS) GEMSis administeredby the American Society for across the Army.

Engineering Education The evaluationstudy was designed and
carried outby Virginia Tech, the Lead Organization (h@)e AEOP
CA consortiumData analyses and reports were prepared in collaboration with Horizon Research, Inc.

Program Overview

GEMSadministered in FYiLby the ASEEN behalf of the ArmyAEOR is a norAresidential summer STEM enrichment
program for elementary, middle, and high school students (herein referred to as studdBE)IS is hosted by Army
laboratories on site or in close coordination off site with the area Army laboratories (heffeimed to as GEMS sites).
GEMS is driven by the overarching mission: to interest youth in STEM through admaAd®y laboratory experience
that utilizes inquirybased learnig andNear Peementoring. GEMSs an entry point for a pipeline of AEOP oppnities
affiliated with the US Army research laboratoriesThe various GEMS sites are run independently, with ASEE providing
support and guidance in program execution to local lab coordinatéighough they operate under a shared mission,
GEMS site are free to include different topics in their curricula that highlight the mission of the laboratory and may set,
in addition to the overall program goals, individual laboratory go#istead of having a specific model and curriculum
forced on individal sites, they are able to design curricula (using the hamj&xperimemtbased model) and procedures
that make sense considering the specialties of their facility and available resoGEd4S programs run from one to four
weeks in length.

12
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The nmentorshipmodel alsovaries by GEMS sitddany of the GEMsites use Army scientists and engineers (Army S&ES)
to lead GEMS educational activitighile othersites useNear PeeMentors(NPMs)s a key element in their instructional
model. NPMs are deMeping scientists and enginegfmollege studentsyvho translate and communicate complex STEM
content and their own STEM experiences to the young GEMS patrticipant. Many sites also leverage the expertise of
serviceResourceTeachers (RTsRTsassist Amy S&Esind NPMsn translating STEM reseat@GITEM conceptand STEM
practices into educational curriaubs well as provideoachng and instructional supervision téPMs. RTs also provide
adaptive support to individual student participants to ensaneximal engagement and learnindgderein, Army S&Es,
btadX FyR w¢a | NBE NBFSNNBR (23ISGKSNJ A D9a{ aMlésyaid? N&
experiences.

All GEMS programs are designed to meet the following objectives:

1. To nuture interest and excitement in STEM for elementary, middle, and high school participants;

2. To nurture interest and excitement in STEMfoentor participants;

3. Toimplement STEMNrichment experiences thairehandson, inquirybased, educational modules that enhance
in-school learning;

4. To increase participant knowledge in targeted STEM areas and laboratory skills;

5. Toincrease the number ajutreach participants inclusive of youth from groups historically underrepresented and
underserved in STEM,;

6. To encourage participants to pursue secondary and-pesbndary education in STEM;

7. To educate participants about careers in STEM fields witltecplar focus on STEM careers in Army laboratories;
and

8. To provide information to participants about opportunities for STEM enrichment through advancing levels of
GEMS as well as other AEOP initiatives.

As can be seen in TadeGEMSsites involvedl3 Army research laboratoriesperating at 12 sitem 8 states.

13
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Laboratory Command* Location

U.S Army Aviation and Missile Research Development and Engineering C

(AMRDEC) RDECOM Huntsville, AL

U.S Army Research Laboratory (ARRG)/ US Army Medical Research RDECOM/USA

Institute of Chemical Defense (USAMRICD) MRMC Aberdeen, MD

U.S Army Research Laboraterdelphi (ARIAdelphi) RDECOM Adelphi, MD

U.S Army Research Laborateyhite Sands MissilBange (ARWSMR) RDECOM White Sands, NM

U.S Armed Forces Medical Examiner System (USAFMES) USAMRMC Dover, DE

U.S Army Aeromedical Research Laboratory (USAARL) USAMRMC Fort Rucker, AL

U.S Army Medical Research and Material Command at Fort Detrick

(USAMRM&t Detrick USAMRMC Fort Detrick MD
Fort Sam Houstan

U.S Army Research Institute for Surgical Research (USAISR) USAMRMC TX

U.S Army Research Institute for Environmental Medicine (USARIEM) USAMRMC Natick, MA

Walter Reed Army Institute &tesearch (WRAIR) USAMRMC Silver Spring, MD

Engineer Research & Development Cen@onstruction Engineering Resear

Laboratory (ERDCERL) USACE Champaign, IL

Engineer Research & Development Centéicksburg, MS (EREMS) USACE Vicksburg, MS

Commands:USAMRMC" is the Medical Research and Materiel Command, "RDECOM" is the Research Development and Engineering Command,

"USACE" is the.8 Army Corps of Engineers.

In 2014, GEMS provided ousteh to 2095students at P different sites. This number represergbout a3% ircrease in

enrollmentfrom the 2,038 student participants in 2013 onsistent with historical data, many of the GEMS sites received

applications from more qualified students than they could serve.otél bf 3343 GEMS applicatimwere submitted

centrally through the online AEOP application to@lpplicant numbers from EREMS are not available to be included in

the applicant total. Table 2provides the application and participation data by GEMS site for 2014.

IT STARTS HERE. +
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Table2. 2014 GEMS Site Applicant and Enrollment Numbers

, No. of AE: O

Command | 2014 GEMS Site : Enrolled
Applicants .

Participants
Army Aviation and Missile Research Developnaetat Engineering 108 77
Center (AMRDEC)

RDECOM | Army Research LaborateAberdeen Proving Ground (ARPG) 822 303
Army Research LaborateAdelphi (AR{Adelphi) 96 76
Army Research LaborateWhite Sands Missile Range (AREMR) 78 39
Armed Forced/edical Examiner System (USAFMES) 121 95

Army Aeromedical Research Laboratory (USAARL) 256 177

Army Medical Research and Material Command at Fort Detrick 671 445

(USAMRM@t. Detrick)
Army Medical Research Institute of Chemical Defense (USAMRICD)| Included Included

USAMRMC with ARE | with ARE
APG APG

Army Research Institute for Surgical Research (USAISR) 82 68
Army Research Institute for Environmental Medicine (USARIEM) 322 195
Walter Reed Army Institute of Research (WRAIR) 727 492
EngineeResearch & Development Cent@onstruction Engineering 60 40

USACE Resgarch Laboratory (ERDERL) -
Engineer Research & Development Celississippi (ERDES) Not 88

available
TOTAL 3,343 2,095

" This numbeislower than the actual number of applicatioresone site did not report this information

In addition, across the various GEMS sites, there were a tot&@ tefdsher participants andBNPMsworking in the
program.

The total cost of the 20LGEM $rogram was 894,139 which includeadministrative costs to ASEE, costs to participating
labs for supplies, student stipends as well as Resource Teacher andPé&akentor stipends The cost peGEMS
student was$475. Aligned with the rates of similar AEOP initiatieEM Jrovidesstudent participants with a stipend

of $100per week. Tabl8 summarizes these and other 20GEMSrogram costs

15
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Table 32014 GEMS Program Costs

2014 GEMS&udents ¢ Cost PelParticipant

No. of Studeris 2,095
Total Cost $994,139
Cost PefParticipant(Student) $475
2014 GEMStudents, NeatPeer Mentors, andResourcel eachers; Cod Per Participant

No. ofStudent 2,095
No. of NPM 92

No. of RTs 52

Grand Total Participants 2,239
Cost Per Participant (Students, NeReer Mentors,Teachers) $444
2014 GEMS Cost Breakdown

Total Administrative Cost to ASEE $149,464
Supplies & Equipment (GEMS sites) $116,999
Total Stipend Cost (includes Students, Neaer Mentors, and Teachers) $727,676
WeeklyStudent Stipend $100
AverageNPM Stipend(over the summer) $2,6%
Average R Stipend (over the summer) $4,0Z7

Evidence -Based Program Change

Based on recommendations from thel13 summative evaluation reporthe AEOP identified three key priorities for
progranmsin FY14(1) Increase outreach tpopulations that are historicallynderrepresentecand underservedn STEM

HO LYONBIFAS LINIAOALIYGAQ | ¢0oNBYFONSE B S! NI NLSD5 LI ¢/ 9 &
opportunities. ASEE initiated the flolwing program changes/additions to the FY14 administration of the GEMS program
in light of the keyAEORpriorities, the FY13GEMSevaluationstudy, andsite visits conducted b SERnd theLQ

I.  Increase outreach to populations that are historicaliynderrepresentedand underservedn STEM.
a. 2014 Outreach Plan for GENMtait included:
i. Help Desk fielded calls and emails from inquiries into GEMS
ii. Mass email campaign targsd 4000+ teachers, guidanamunselors and principals in schools
that are in closgroximity to GEMS program sites

iii. Participated in atreach efforts at conferences/expos that serve diverse audiences
1. Eventit. Build it. Career Expo at the Society of Women Engineers Conference
2. Hispanic Assodian for Colleges and Universities Conference
3. District of Columbia Public Schools (DCPS) Event at ASEE headquarters
4. 2014 ASEE Annual Conference

iv. Held b-weekly meetings with LPCs to identify new targets and strategies for outreach

v. Ran scial Media campaigim conjunction with the LO

16
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1. 17 Facebook posts and 30 Twitter posts
II.  Increase participant&8awareness of other AEOP opportunities.

a. Performed drect mailing of promotional materials upon request from teachers

b. Directly emard previous partighants withlinks to AEOP social

c. Explored msspromotional opportunities with eCYBERMISSION

lll.  Other changes/activities.

a. In partnership with the LO, GEMS initiated a Mentor survey to begin gathering information about how
mentors become aware of GEMS, are motivated to pursue GEMSs, perceive value in the GEMs prograt
initiate mentorship behaviors, are satisfied with GEMS, famd they attempt to educate students about
AEOP programs and DoD STEM careers.

FY1 4 Evaluation At -A-Glance

Virginia Tech, in collaboration withSEEconducted a comprehensive evaluation study of @M Srogram. Th&sEMS
logic model below presents a summary of the expected outputs and outcomes f@EMSprogram in relation to the
AEOP an@GEMSspecific priorities.This logic model provided guidance for the oveGliMSevaluation strategy.

Outputs -

Outcomes
(Short term)

Impact
(Long Term)

1 Army sponsorship

1 ASEE providing
oversight of site
programming

1 Operations conducted
by 13 Army research
laboratories operating
at 12 sites in 8 states

1 2,095Students
participating in GEMS
programs

1 Army S&s,92 Near
PeerMentors, and52
Resource Teachers
participating in GEMS
as mentors

1 Stipends for students
to support meals and
travel

1 Centralized branding
and comprehensive
marketing

1 Centralized evaluation

1 Students engage in
handson and
experimentbased
STEM programs

 Army S&Es, Near Peer:
and Resource Teacherg
facilitate handson
learning experiences
for students

1 Program activities that
expose students to
AEOP programs and/or|
STEM careers in the
Army or DoD

Number and diversity of
student participants
engaged in GEMS
Number and diversity of
Army S&Es serving as
mentors in GEMS
Number and diversity of ,
Near Peers serving as
mentors in GEMS
Number and diversity of
Resource Teachgserving
as mentors in GEMS
Number and Title 1 status o
schools servedhrough
participant engagement
Students, mentors, site
coordinators, and ASEE
contributing to evaluation

Increased participant 1
STEM competencies
(confidence, knowledge,
skills, and/or abilities to
do STEM)

Increased interest in
future STEM engagement
Increased participant
awareness of and interest
in other AEOP
opportunities
Increased participant 1
awareness of and interest
in STEM research and
careers 1
Increased participant
awareness of and interest 1
in Army/DoD STEM
research and careers
Implementation of 1
evidencebased
recommendations to
improve GEMS programs

Increased student
participation in other
AEOP opportunities ang
Army/DoDsponsored
scholarship/ fellowship
programs

Increased student
pursuit of STEM
coursework in
secondary and post
secondary schowig
Increased student
pursuit of STEM
degrees

Increased student
pursuit of STEM career
Increased student
pursuit of Army/DoD
STEM careers
Continuous
improvement and
sustainability of GEMS

The GEMS evaluation gathered information from multjjdeticipant groups about GEMS processes, resources, activities,
and their potential effects in order to address key evaluation questions related to program strengths and challenge:

benefits to participants, and overall effectiveness in meetin@REnd GHES program objectives.
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Key Evaluation Questions

1 What aspects of GEMS programs motivate participation?

1 What aspects of GEMS program structure and processes are working well?

1 What aspects of GEMS programs could be improved?

9 Did participation in GEMS pmyoams:
o LYONSI aS a0dzRSyiaQ {¢9a O02YLISGSyOASaKk
o LYONSI

o LYONSI é

0

LYONBI &8 a0dRSyi&aQ 61 NBySaa 2F FyR AyiSNnBa

AGdRSyG4aQ AYGSNB&G Ay TFdzidNB {¢9a
A0dRSYGE4Q 6 NBySas 2F FyYR AyiSNBa

> () (/)
Cn O ()

The assessment strategy f&@EMSncluded studentind mentorquestionnairess focus groups with studestand4 with
mentors and1 Annual Program Report (APR) prepasdASERISing datafrom all GEMS sitesTables4-8 outline the
information collected in student anehentor questionnaires and focus groups, as wellrdisrmation from the APRhat is
relevant to this evaluation report.

Table4. 2014 Studentuestionnaires

Category

Description

Profile

DemographicsParticipant gender, age, grade level, race/ethnicity, and socioeconomic status
indicators

Education IntentionsDegree level, confidence to achieve educational goals, field sought

AEOP Goal 1

Capturing the Student Experienci-school vs. FGEMSexperience (students)

STEM Competencie§&ains in Knowledge of STEM, Science & Engineering Practices; contribu
GEMS to gains (impact)

Transferrable Competencie§ains in 2% Century Skills

STEM ldentityGains in STEM identity, intentionsparticipate in STEM, and ST®Mented
education and career aspirations; contribution of GEMS to gains (impact)

AEOP OpportunitiesPast participation, awareness of, and interest in participating in other AEQ
programs; contribution of GEMS, impactAEOP resources

Army/DoD STEMEXxposure to Army/DoD STEM jobs, attitudes toward Army/DoD STEM resea
and careers, change in interest for STEM and Army/DoD STEM jobs; contribution of GEMS, i
AEOP resources

AEOP Goal 2
and 3

Mentor Capacity:Peiceptions of mentor/teaching strategies (students respond to a subset)

Comprehensive Marketing Strategidow students learn about GEMS, motivating factors for
participation, impact of AEOP resources on awareness of AEOPs and Army/DoD STEM rese
careers

Satisfaction &
Suggestions

Benefits to participants, suggestions for improving programs, overall satisfaction

18
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Table 5. 2014 MentofQuestionnaires

Category

Description

Profile

DemographicsParticipant gender, race/ethnicity, occupation, paatticipation

Satisfaction &
Suggestions

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

Capturing the Student Experiencin-programexperiences for students

STEM Competencie&ains in Knowledge of STEM, Science & Engineering Practices; contribu
GEMS to gains (impact)

AEOP Goal 1

Transferrable Competencie§€ains in 2% Century Skills

AEOP OpportunitiesPast participation, awarenesd other AEOP programs; efforts to expose
students to AEOPs, impact of AEOP resources on efforts; contribution of GEMS to gains (imj

Army/DoD STEMAttitudes toward Army/DoD STEM research and careers, efforts to expose
students to Army/DoD STEM ezsch/careers, impact of AEOP resources on efforts; contributic
GEMS in changing student Army/DoD career metrics (impact)

AEOP Goal 2

Mentor Capacity:Perceptions of mentor/teaching strategies (mentors)

and 3

Comprehensive Marketing Strategjdow mentors learn about GEMS, usefulness of AEOP reso
on awareness of AEOPs and Army/DoD STEM research and careers

Table 6. 2014 Student Focus Groups

Category Description
Profile Gender, race/ethnicity, grade level, past participation in GEMS, participation in other AEOP
programs

Satisfaction &

Awareness oGEMSmotivating factors for participation, involvement in other programs in addif

Program Efforts

Suggestions to GEMS, satisfaction with and suggestions for improving GEMS programs, benaditsdipants
AEOP Goal 1 | A'mY STEMAEOP Opportunities Extent to which students were exposed to other AEOP
and?2 opportunities

Army STEM: Army/DoD STEM CaregExtent to which students were exposed to STEM and

Army/DoD STEM jobs

Category

Table7. 2014 Mentor Focus Groups

Description

Profile

Gender, race/ethnicity, occupation, organization, rol&SBEMS$past participation itGEMS past
participation in other AEOP programs

Satisfaction &

Perceived value dBEMS$benefits to participantssuggestions for improvinGEMSrograms

Program Efforts

Suggestions
Army STEMAEOP Opportunities Efforts to expose students to AEOP opportunities
QE(?ZP Goal 1 Army STEM: Army/DoD STEM Careesfforts to expose students to STENMd Army/DoD STEM

jobs
Mentor Capacity: Local EducatocsStrategies used to increase diversity/support diversitEMS

19
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Table 8 2014 Annual Program Report

Category Description

Program Description of course content, activities, and academic Ighigh school or college)
Underserved Populationamechanisms for marketing to and recruitment of students from
underserved populations

Army STEM: Army/DoD STEM CareefSareer day exposure to Army STEM researchcarekrs;
Participation of Army engineers and/or Army research facilities in career day activities
Mentor Capacity: Local EducatordJniversity faculty and student involvement, teacher
involvement

AEOP Goal 1
and?2
Program Efforts

Detailed information about methods andstrumentation, sampling and data collection, and analysis are described in
Appendix A, the evaluation plahe reader is strongly encouraged to revidppendix A to clarify how data are
summarized, analyzed, and reported in this documdfihdings oftatistical and/or practical significance are noted in
the report narrative, with tables and footnotes providing results from tests for significaQoestionnaires and
respective data summaries are provided in AppendistiBdent and Appendix Gr{entor). Focus group protauls are
provided in Appendices Btudents) andE(mentory); the APR template is located in AppendiMajor trends in data
and analyses are reported herein.

Study Sample

Students from all 2 GEMS sites responded to questionnaimgntors from 1L of the 12 sites completed
questionnaires. Tabl@shows the number of student and mentor respondents by site.

20
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Table9. 2014 GEMS Site Survey Respondent Numbers

2014 GEMS Site Students Mentors
No. of No. of Survey No. of No. of Survey
Participants | Respondent¥ | Participants | Respondent$
AMRDEC 77 75 27 0
AREAPG/USAMRICD 303 304 82 26
AREAdelphi 76 76 18 4
AREWSMR 39 39 28 8
USAFMES 95 91 6 4
USAARL 177 178 31 5
USAMRM. Detrick 445 437 35 14
USAISR 68 69 37 5
USARIEM 195 131 14 7
WRAIR 492 380 26 4
ERDECERL 40 39 20 3
ERDAVS 88 80 66 4
TOTAL 2,095 1,899 390 84

" For three sites, the number of respondents was greater than the number of particip@héslocation of the GEMS site is collected onstuglent
survey and may have been inaccurately reported by some students.

% The number of mentors per sitacludes Near Peer mentors, Resource Teachers, and all other adult participants.

§ Three mentors did not indicate a GEMS location.

TablelOprovides an analysis of student and menparticipation inthe GEMSjuestionnaires, the response rate, and the
margin of error at the 95% confidence ley@imeasure of how representative the sample is of the populatidimemargin

of error forthe mentor survey is larger than generally acceptable, indicating that the sample may not be representative
of the populationof GEMS mentorsNote that the student response ratier the 2014 student questionnairis higher

than in 2013 (which had responsates of 71% and 74% for the pre and post questionnaires, respectively). There was nc
mentor questionnaire in 2013hus, the 22% response rate can be seen as a first gtggetting feedback from mentoys

but is an area in which continued effort will beeded.

Tablel0. 2014 GEMS Questionnaire Participation

Participant Group Respondents Total Participation | Margin of Error
(Sample) Participants Rate @ 95%
(Population) Confidencé
Students 1899 2,095 91% +0.7%
Mentors 84 390 22% +9.5%

lal NAAY 2F SNNRBNI X ppz O2yFARSY OS¢ YSI ypapulatign-who wpykiselettan G KS
answer lies within the stated margin of error. For example, if 47% of the sample selects a response and the margiat&=&ror
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Fivestudent bcus groups wereonductedthat included students frond of the 12 GEMSsites. Student focus groups
included30 students (4 females,16 males) ranging from gradésto 11 (or rising/*" to rising 12" graders. Fourmentor
focus group were also conducted thatncluded19 mentors (3 females,6 males)from four sites The participating
mentors included2 teachess, a nonteaching school staffnember, 6 university student majoring in STEMp STEM
professionas, and an activeluty soldier Focus groups were not intended to yield generalizable findings; rather they were
intended to provide additional evidence of, explanation for, or illustrations of questionnaire @atyadd to the overall
narrative ofD 9 a ¢ff@rts and impact, and higlght areas for future exploration in programming and evaluation.

Respondent Profiles

Student demographics Demographic information collected fro@EMSjuestionnairerespondents is summarized in
Tablel1.? More females (55%) than males @3} completed the questionnairéore respondingstudents identified with
the race/ethnicity category ofwhite (45%) than any other single race/ethnic category, though thisreubstantial
representationof Black or African Americaf22%) andAsian(15%) populations.It should be noted that demographic
characteristics of the survey respondents are similahtmse ofparticipating students reported in the APR (47% female,
37% malée® 44% white, 25% Black or African American, 14% Asian), although keathrtrey data and APR were based on
a subset of participants86% and 88% of the population, respectiyelidemographic data of students participating in
2014 are also similar to the data for students participating in 2013, indicating that there havedeseibstantial shifts in
the population being servedetween 2013 and 2014.

As would be expecte@nd similar to 2013he gradesof students who completed th2014questionnairespanned across
middle and high schopbith the largest proportion of respondents reportitigat they werein middle school A relatively
small number of students indicated that they were risifigo# 5" gradess, or would befirst-year collegestudentsin the
next school year.The APR repted that about half of participants were in grades3@Gnd about a third of participants
were in grade®-12, a somewhat smaller proportion of high school students than respondents to surveys in 2014.

Similarto the data provided in the APRnly 12%of studentsresponding to questionnaires in 20idported qualifying for
free or reduceebricelunch (FRL) a common indicator of lovincome status. Interestingly, this number is substantially
lower thanin 2013 when 37% were qualified for FRAs can beeenin Table12, the vastmajority of respmdents attend

confidence is calculated to be 5%, if you had asked the question to the entire populatoa,sha 95% likelihood that between 42%
and 52% would have selected that answer. -B¢2 margin of error is generally acceptable at the 95% confidence level.

2In FY15 the AEOP developed and implemented a new application tool through the vendor, Cvent. This centralized tool will
facilitate accurate and improved collection of demographic information from participants across the portfolio of AEQReinitiat
3The APR indicated that 16% of students chose not to report their gender.
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public schools (8%); nost attendschools irsuburban areas (88) These data are similar 013 ando those provided
in the APR.

Tablell. 2014 GEMS Student Respondent Profile

Demographic Category Questionnaire Respondents
Respondent Gender (n = 1888)
Female 1035 55%
Male 827 44%
Choose not to report 26 1%
Respondent Race/Ethnicity (n = 1887)
Asian 283 15%
Black or African American 417 22%
Hispanic or Latino 123 7%
Native American or Alaska Native 13 1%
Native Hawaiian or Other Pacific Islander 9 <1%
White 849 45%
Other race or ethnicity, (specifyf): 109 6%
Choose not to report 84 4%
Respondent Grade Level (n = 1890)
4 2 <1%
5 88 5%
6" 206 11%
7 335 18%
gh 390 21%
gh 299 16%
10" 250 13%
11 194 10%
12 107 6%
FirstYearCollegeStudent 13 1%
Other 2 <1%
Choose not to report 4 <1%
Respondent Eligible for Free/Reducéttice Lunch (n = 1873)
Yes 228 12%
No 1474 79%
Choose not taeport 171 9%
“hOKSNI T al! @Ay yR 2KAGSE ' MTOE daAESRkadzZ GANIDRAEE¢ 6y I'T Mpt
GLOFEALYE 6y ' HOZX adaaARRES FAGSNYE OY2RAMGE GYNFo# &y af ARLE Y& O

2 KAGST LYRAL y#Jaibaard 610N & LNI 663 2ciif AYySSNG ONEYNG MY L | yASRBLBINAAOD v
TONE & [ kil X Bend GIAY $/NIK O I K Ley 6 | LAGAMH YR Y. N

GA @GS ONYENREDW DA GD ! ¥ FIRR @IS NTiRE AnkAyOd

GOF wadNE | vEa8kbKEMeicangy i A @3 AAL Y

G! FNROF Yy | YSNE Ok Yy ANFKi&bh IebanesedayA
G! dzA GNI G A ENIGOXAHOF &. FFHODAYD BI
G/ 1 YO2RALE 1aY S NEODGIHAKIAYY & & S0 dANE:

4 Information on school type of participants, e.g., public or private, were not provided in the APR.
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IT STARTS HERE. +

23



ARMY EDUCATIONAL
OUTREACH PROGRAM

z 7

1 AY RIZAGIYA & LI v Od I ¥ RLI A @y ANILI M IGEE aetAndedidad + vehilgA (65t dzS Nl 20 {WRAdZBIKY | & A |
& ¢ dzNé| AGerind Golumbiag a2 KAGS EYR2 BSNBI ¥y R £b FaRAKAST 5y SONGINIFH VI E (1 Q&Y T VAR IKIF Y A
G2 KAGSZ &t SNHzBA L Y

ThGKSNIT a1l 2YS5a40K22t¢ oy I HOUOD

Table12. 2014 GEMS Student Respondent School Information

Demographic Category Questionnaire Respondents

Respondent School Location (n = 1883)

Urban (city) 377 20%
Suburban 1288 68%
Frontier or tribal school 4 <1%
Rural (country) 214 11%
Respondent School Type (n = 1890)

Public school 1517 80%
Private school 263 14%
Homeschool 95 5%
Online school 6 <1%
Department of Defense school (DoDDS or DoDEA) 8 <1%

In addition, students were asked how many times they participated in each of the AEOP programs. As can be seen in
Chart 1, 72% of responding students reporfeticipating in GEMS at least once. Few students (20% or less) reported
participating in any of the other AEOP programs.
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Chart 1: Student Participation in AEOP Programs (n = 1620-1655)

Gains in the Education of Mathematics and Science (GENISIIIEE N 17%
Junior Science & Humanities Symposium (JS 93% 1%
Science & Engineering Apprenticeship Program (SH 93% 2%
eCYBERMISSIO 94% 1%
Research & Engineering Apprenticeship Program (RHE 94% 2%
Junior Solar sprint (IS G- . 1%
UNITE 95% 1%
High School Apprenticeship Program (HSARIEGTINGEGEGEEEEEE

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

mNever = Once @ Twice = Three or more times

Mentor demographics. The 2014 Mentor Questionnaire collected more extensive demographic information on the
mentors than pasyears these dataare summarized in TablE3. Almost twotimes as manymale asfemale mentors
completed the questionnairé64% vs. 3%). Similar to the responding studentie majority of mentors identified
themselves agvhite (68%). Forty-one percentof respondents were undergraduate or graduates students in STEM fields
and abait one-fourth were teachers. The majority ofmentors served asNPMsand about a quarter served d&Ts
Additional characteristics of the mentors are include@dppendixC.

Table13. 2014 GEMS Mentor Respondent Profile

Demographic Category Questionnaire Respondents

Respondent Gender (n = 87)

Female 29 33%
Male 56 64%
Choose not to report 2 2%
Respondent Race/Ethnicity (n = 87)

Asian 6 7%
Black or African American 7 8%
Hispanic or Latino 8 9%
Native American or Alaska Native 0 0%
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Native Hawaiian or Other Pacific Islander 1 1%
White 59 68%
Other race or ethnicity, (specifyf): 3 3%
Choose not to report 3 3%
Respondent Occupation (n = 87)
Teacher 21 24%
Otherschool staff 1 1%
University educator 0 0%
Scientist, Engineer, or Mathematician in training 36 21%
(undergraduate or graduate student, etc.)
Scientist, Engineer, or Mathematics professional 2 2%
Other, (specifyf: 27 31%
Respondent Role in GEMS (184)
Instructor (typically a University or Army Scientist or
. 3 4%
Engineer)
Near peer mentor 55 65%
Resource teacher 21 25%
Other, (specify) 5 6%
MHhOKSNI T a9 0KASIWKYYKDEEl YR aadz GA
"hiKSNIT &{GdRSylG¢ o6y I wydb0d/ Z2OREDENNZVOANBREY (G deRSYidD0E @l A3
FYyR al Nl SGAYy3 /22NRAYIFG2NEE GaSyid2NEé at NBANIY O22NRAYFG2NZEE 6
ShOKSNIT d! 8aA&0FyGioBSEWNRt GENPARYW2NE 2 BIKA Y G2 NIDE

Actionable Program Evaluation

Actionable Program Evaluation is intended to provide assessment and evaluation of program processes, resources, :
activities for the purpose of recommending improvements as the program movesrfd. This section highlights
information outlined in the Satisfaction & Suggestiamsl AEOP Goal 1 & 2 Program Effeetstions of Table4-8.

A focus of the Actionable Program Evaluaimefforts toward the longterm goal of GEMS and all of the AEOP to increase
YR RAOGSNEATE (KS FdzidzNB L2t 2F GFfSyd O LI ot SEMSF O
sites reach out to students of traditionallynderrepresentel and underserved populations.Thus, it is important to
consider how GEMS is marketed and ultimately recruits student participants, the factors that motivate students tc
LI NOHAOALI GS Ay D9a{ = LI NIAOALJN yia Qat\alSehhBrt®ipdints @ageion @chrarh y F
activities, and what recommendations participants have for program improveméitte following sectionseport
perceptions of studers mentors, and site program coordinators (frahe APR that pertain to current programmatic
efforts, as well asecommendtions forevidencebased improvementt help GEMS achievis desiredoutcomes.

Marketing and Recruiting
According to the FY14 Annual Program Report, multiple strategies were used to disseminate informatidhebou
GEMS program. Email blasts were sent to over 4,000 teachers, guidance counselors, and principalsaarareas
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participating GEMS labs. Promotional materials, e.g., AlEG@Rures were mailed to requesting teacherQutreach
efforts via sociamedia were also coordinated with Virginia Tech and a epossotional outreach effort was organized
with eCYBERMISSIOM addition, outreach efforts targeted historicalipderrepresented andinderserved
populations. For example, outreach eventsre arganized at

w Event it. Build it. Career Expo at the Society of Women Engineers Conference
w Hispanic Association for Colleges and Universities Conference

w DCPS Event at ASEE Headquarserd

w 2014 ASEE Annual Conference

In order to understand which recruitmembethods are most effective, the questionnameked students to select all of

the different ways they heard about GEMShart 24 dzY Y I NR& 1 S Zespansaziig ymdsifrequently reported
source of information abut the local GEMS progranother than past participation, was an immediate family member
(25%) or family friend25%). Other sources selected relatively frequently were the AEOP website (20%), a teacher or
professor (14%), and a school/university newsletter, email, or welkit#).

Chart 2: How Students Learned about GEMS (n = 1637)

Past Participant 31%
Family Friend e 75%,
Immediate Family Member d 25%
Program or AEOP Websit@ d 20%
Friend e 14%
Teacher/Professor 14%

School/University Newsletter, Email, or Websitr e e——————a 11%
Someone who Works at an Army Laborato i ——|) 8%

Extended Family Memberssa 2%

Guidance Counselorisd 2%

Mentor from GEMS &= 2%
News Story or Other Media Coveraged 1%
Social Media & 1%

Other e 7%

0% 5% 10% 15% 20% 25% 30% 35% 40%

Mentors were also asked how they learned about GEMS (see &hatentor responsesidicated that they learned
about the program through various sources. About a quarter of the mentors heard about GEMsdastparticipant
in the program Other mechanisms frequently identified were learning about GEMS from a Department of Defense
employee (21%); a school/university/professional organization newsletter, eoraivelsite (20%); the AEOP website
(20%) and aGEMS Site Host/Director (19%).
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Chart 3: How Mentors Learned about GEMS (n = 84)

Past GEMS Participant 27%
Someone who Works with the Department of Defense 21%
AEOP Website 20%
{OK22t k! YADBSNEAGE Kt NEFSEAEA 2 Ytk 202y bS¢af SGISNE 9V
GEMS Site Host/Directors = = d 19%

A Colleague =1 13%
Someone who Works at an Army Laboratoijc s 13%
A Supervisor or Superio—— 11%
A Student e 8%
Workplace CommunicationSkd 7%
American Society for Engineering Education Websita 2%
STEM Conferencesa 2%
A News Story or Other Media Coverage 1%
Facebook, Twitter, Pinterest, or Other Social Media 1%
State or National Educator Conference 0%
Other ===t 7%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

To examine whether mentors are expanding their participation in AEOP programs, the questionnaire asked how many
times they patrticipated in each of the AEOP prografs would be expectedesponding mentors most frequently

reported participating in GEM®utside of GEMS, 15% or fewer mentagorted participaingin any otherAEOP

program. It will be important to track this information on the mentor survey in future years to determine whether the
program is building a cadre of mentors who can suppoGEMS over time.

Motivating Factors for Participation

Motivating factors for students. Student questionnaires and focus groups included questions to exploag
motivatedstudentsto participate inGEMS Specifically, the questionnaire asked how motivating a number of factors
were in their decision to participate. As can be seen in Thhléhe vast majority of responding students indicated that
the desire to learn something new or interesting (95%grfiest in STEM (94%), and learning in ways that are not
possible in school (90%) wedeery mucl motivating. The opportunity to use advance laboratory technology (87%),
having fun (85%), the desire to expand laboratory or research skills (83%), andgrazentagement (75%) were each
indicated asivery mucli motivating by threequarters or more of the respondentdnterestingly, fewer than half of
GEMS students indicated that earning money over the summer (48%) or interest in STEM careers with {4&%ymy
were avery muct motivating factors for participation.
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Tablel4. Factors Motivating Student Participation in GENtS= 14711515)

Item t SNOSyYy i Ly RudB A
Desire to learn something new or interesting 95%
Interest in sciencagechnology, engineering, or mathematics (STEM) 94%
Learning in ways that are not possible in school 90%
Opportunity to use advanced laboratory technology 87%
Having fun 85%
Desire to expand laboratory or research skills 83%
Parent encouragement 75%
Serving the community or country 62%
Teacher or professor encouragement 59%
Opportunity to do something with friends 55%
Building college application or résumé 49%
Earning money over the summer 48%
Interest in STEM careers with the Army 47%
Networking opportunities 46%
The program mentor(s) 46%
An academic requirement or school grade 38%

In addition to some of the motivating factors students noted on the sunayd groups also revealed that some
students participated in GEMS in orderdxplore different careers or already had a STEM career in misdour
students explainedwhy theychoseto participate

Because | want to be an engineer. | feel like doing the program introduces me to different cEBENES
Student)

L QY v @hat | aitNddo when | grow yput | know | want to do something in the math and science.field
S | did GEMS to figure out whatjobs B & ¢ y i (12 REGEMKSHgentt QY 2t RS NI

L NBFftfte tA1S a0OASYyOS:I I yRIgdtwhedlge deri | had 4dradé dcienice R 2
GSFOKSNI NBO2YYSYR YS F2NJ 0KS LINPINI Y IGk&E AlyTFR2INYSR
outé YR LQ@S 0O2YS KSNEMFRudéni) KS LI ad F2dzNJ @S| NA®

LQY 221 AyE0K8y680@YSENI I NB&ASINDK a0ASyiArAald 6KSy
chose that one(GEMS Student)
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The GEMS Experience

¢KS d0dzRSy( jdzSaiA2yylFANB AyOf dzZRSR aS@SNIft AGSwwa | aq;
that experience compared to their STEM learning opportunities in schboaddition, the student and mentor
guestionnaires included items about how mentors engaged their students.

When asked what field their GEMS experience focuse® 1, of respading students selected science, 23%
engineering14% technology, and% mathematics. Students were also asked a series a questions about what their
GEMS experience focusen. As can be seen in Chartle vast majority of respondents indicated leampiabout new

STEM topigsand communicating with other students about STEM on ndagsor every day of the experience.

Students also reported interacting with STEM professionals, applying STEM knowledgdifi® sgahtions, learning

about different STEM careers, and learning about cutidge STEM research on mdstysor every day.Mentors were
asked similar questions about the nature of their studébtgperience.Mentor reports of frequency of student

opportunity to engage in various activities were generally higher than students (responses to these items can be found
in Appendix &8

Chart 4: Nature of Student Activities in GEMS (n = 1847-1872)

Learn about new STEM topic@lE®% 9% 15% 70%
Communicate with other students about STENMISZ 8% 15% 69%
Learn about different STEM carcerSlllAZE  13% 19% 58%
Interact with STEM professional SEllIEIZM  13% 22% 53%
Apply STEM knowledge to real-life situatiorSlllIAZE  14% 27% 48%
Learn about cutting-edge STEM researGiliZl  14% 25% 48%

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

mNotatall mAtleastonce = Afewtimes @ Mostdays = Everyday

Because exposing students$d EM careers in the Army and Ds@ne objective of the GEMS prograstydent

participants infocus groups were asked about how they learned about STEM research and careers in GEMS. Although
student descriptions of th emphasis placed on this component varied, speakers on and discussions about different
careers were often cited as mechanisms for learning about caredis stident questionnaire also asked how many
jobs/careers in STEM in general, and STEM jobs/cairetie DoD more specifically, students learned about during

their experience. As can be seen in Tdlenearly all students reported learning about at least one STEM job/career,

> The mentor questionnaire asked parallel items. Results were similar and can be found in Appendix C.

6 Because of the relatively low response rates on the mentor questionnaire, it is impossible to determine whether any diferenc
between the two datasetare real or an artifact of which mentors provided data. In addition, as mentors typically worked with
multiple students, it is not clear which students mentors were considering when responding to these items.
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and the majority(66%) reported learning aboditve or more. Similarly 84% of students reported learning about at least
one DoD STEM job/career, thoughly about a thirdreported learning about many different STEM jobs/careers in the
DoD. The distributions of responses to these items were tested to see if there were chiantpesnumber of jobs
students learnedhbout in 2014 compared to 2013 he results indicated that, for both items, the distribution of
responses in 2014 were statistically different from responses in 2013, though the effect sizes were extremely small:
STEM Jobs/Careers d = 0.050 standard deviations, DoD STEM Jobs/Careers d = 0.080 standard’deviations.

Table 15. Number of STEM Jobs/Careers Shislé earned about During GEMS

STEM Jobs/Careers DoD STEM Jobs/Careers
2013 2014 2013 2014
(n =1476) (n =1745) (n=1473 (n=1653
None 3% 2% 11% 16%
1 3% 3% 9% 9%
2 % 6% 1% 13%
3 13% 12% 24% 20%
4 13% 11% 12% 9%
5 or more 61% 66% 25% 33%

Students were also asked which resources impacted their awareness of DoD STEM careers. Partic3EaM&vB%),
aidzRSy i aQ YS yhiitedBeakérs or:taed evenys R6AEre most often reported as being somewhat or
very much responsible for this impact (see ClurtData fromthe mentor questionnairgshown in Appendix C)
indicated greater impamf each of these resources than the student data.

" Independentsamples Kolmogore8mirnov testD=1.414p = 0.037.
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Chart 5: Impact of Resources on Student Awarenessof DoD STEM Careers
(n =1698-1713)

Participation in GEMSEEZIN 18% 57%
My mentor(s) 20% 47%

LY@AdGdSR &LISI 1 SNINEEZEEIOl NB SNE 20808y ia 44%
19ht AYyaidNHzOGAZYlf &dzLILX A S & NENNPCANINGKES wi Ay B%iS02246& [ 0o

AEOQOP website 14% 11%
PV=OEeleailsY 49% B 13% | 11%
AEOP social medidilNNEGEGEGEEEE 7 10% 8%
ASEE website I 7 Y 11% 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

The questionnairealsoasked students how often they engaged in various STEM practices @EM& Results indicate

that students were very actively engaged in doing STEM during the prqgesnChe 6). For example, 92 of

responding students indicated working as part of anteon most days or every day;®0deported participatig in

handson activities, 836 reportedpracticing laboratory/field techniques, procedures, and tools; &heéb reported
building/simulating something In addition, students indicated being integrally involved the work of STEM on most days
or every day, includinglesigning investigations (61%), carry out investigation®%}7amlyzing or interpreting data

(78%), anddrawing contusions from an investigation 3%o).

32

IT STARTS HERE. 7«



\\\e EdU{ 0,

5.\\\‘ N
§ / >

> ARMY EDUCATIONAL
2
% OUTREACH PROGRAM

Chart 6: Student Engagement in STEM Practices in GEMS(n = 1799-1873)

Work as part of ateamli5% 13% 79%
Participate in hands-on STEM activitidsll 6%  13% 7%
Practice laboratory/field techniques, procedures, and toclEillll 8% 16% 67%
Build/simulate something Il 11% 22% 59%
Come up with creative explanations/solution Sl 12% 22% 57%
Analyze or interpret data/information [l 12% 21% 57%
Draw conclusions from an investigatio il 13% 20% 53%
Carry out an investigation Il 13% 19% 52%
Pose questions/problems to investigat@iliil 15% 25% 48%
Design an investigation N 17% 21% 40%

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

mNotatall mAtleastonce '« Afewtimes = Mostdays = Every day

Acompositescofgs | & OF f Odzf G SR F2NJ SIFOK 2F (KSasS (o2 asSia 27
FYR GKS &aSO2yR a9y 3l 3A yRespoyse datedbresere ddnedeti@S a& AayO NOt@8a {2dF¢
alé Gir2Everydag | yR OF t OdzZt F Ay 3 GKS | Odh&dorBpSsitd sColeR wiete uded td tesk G S
whether there were differences in student experiences by gender, race/ethnic group (mineritprminority

students), and FRL status. There was a significant difference in scores on both compesitdsdiythese variables,
although the differences werguite smallin all casesMinority students had, on average, lower scores on the Legrni
about STENh GEM&nd Engaging in STEM practices in GEdi$positesthan did norminority studentswith small

8 Using multiple statistical tests on related outcomes requires the use of a Type | error rate adjustment to reduce toedilalin
false positives (i.e., detecting a difference when one does not truly exist). However, Typeratrradjustments lead to a
reduction in statistical power (i.e., the ability to detect a difference if it does exist). The use of a composite guoevbiel both of
these problems by reducing the total number of statistical tests used. In addittomposite scores are typically more reliable than
individual questionnaire items.

°%¢KS / NRyolOKQa | fLKI NBtAFoOAfAGE F2NJ GK
WeKS / NRPyolOKQa FfLIKF NBfAFoAfAGE FT2N (K

a8 ¢ AGSYa gl a n oy

S
§a4S mn AlGSYa 461 a n
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effects ofd = 0222standard deviatiog'! and d= 0.270standard deviationsrespectively* Female students had, on
average, higher scores than males on both composiigs small effect sizes for both: Learning about ST&M0.133
standard deviationsEngaging in STEM = 0.116 standard deviation$.Students who qualified for FRL, on average
scored lower than student who did not qualify for F&jain with smaléffects d = 0.217 standard deviations for
Learning about STEM and d = 0.38&dard deviations for Engaging in STEM Practfces.

To examine how the GEMS experience compares to their typical school experience, students were asked how often th
engaged in the same activities in school (individual item responses can be folipdendixB). Theseesponses were

also combined intotw®2 YLI2Z aAGS G NARIF 6f SaY GMFBYRYagFaILa2egzAd L ¢ 4&CE
{ OK #thdt dre parallel to the ones asking about GEMS. As can be seen irY Gluantes were significantly higher on

the éin GEM8$versions of both compositefiéan on thedin schoof versionswith large effectof d = 1.171 standard
deviations for Learning about STEM and d = 1.104 standard devifaioBagaging in STEM Practi¢eJhese findings
indicate that GEMS providesudents with more intensiv€ TEMearningexperiences thathey would typically receive

in school.

L9 FFSOG aAl S O t Odifelderic&Silrmebns of the tldSgydpa divikiyd byi tKe$ooled standard deviation. Effect
sizes of about 0.20 are typically considered small, 0.50 medium, and 0.80 large. Cohen, JStdtB2ial power analysis for the
behavioral sciencesHillsdaleNJ: Lawrence Erlbaum Associates.

2 Two-tailed independent samplestests: Learning about STEKL878) = 4.46p = 0.000; Engaging in STEM Practi¢E878) =
5.35,p < 0.001.

13 Twortailed independent samplestests: Learning about STEM852)= 284, p = 0.005; Engaging in STEM Practices t(1852) =
2.48, p=0.013.

¥ Twotailed independent samplestests: Learning about STEKL694) = 3.04p = 0.002; Engaging in STEM Practi¢e894) =
3.29, p=0.001.

5/ NByol OKQa | fLIKI NBtAFOATAGE 2F noyyn

) NPyol OKQa | fLIKI NBtAFOAfTAGE 2F noppHd

7 Twotailed paired samplestests: Learning about STEKL882) = 50.82 < 0.001 Engaging in STEM Practit@d876) = 47.85 <
0.001.
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Chart 7: STEM Engagement Composites
5.00 -
4.21 4.24
4.00 -
2.99 313

3.00 -
min GEMS

2.00 - in School

1.00 -

0.00 - r )

Learning about STEM (n = 1883) Engaging in STEM Practices (n = 1877)

The Role of Mentors
Mentors, (i.e.,NPMs RTs andsite directorg play a critical role in th&EMSrogram. The nature and quality ahe

various supporprovidedby these individuald & | ONARGAOFt FIL OG2NJ F2NJ YI EAYAT AY
activities and for inspiring or sustaining their interest in future STEMjeneral, the number of students a mentor
workswith variesdependngonthe role. For examplelNear Peersend to work with small groups of students whitd's

work with entire classes of student©n average, mentors responding to the mentor questionnaire reported working

with 69 students, with a range of 8 to 300 students. @herage number of students parentor varied widely by site,

with a low of 28 students per mentor at Army Research Laboraderdeen Proving Ground to a high of 285 at Walter
Reed Army Institute of Research

Mentors were also askedthether or not they used a number of strategiesemhworking with students. These
strategies comprised five main areas of effective mentoting:

8 Mentoring strategies examined in the evaluation were best practices identified in various articles including:
Maltese, A. V., & Tai, R. H. (2011). Pipeline persistence: Examining the association of educational experiences with earned
degrees in STEM amgiJS studentsScience EducatioB5(5), 877907.
Ornstein, A. (2006). The frequency of hawtlsexperimentation and student attitudes toward science: A statistically significant
relation (200551-Ornstein).Journal of Science Education and Technolbg(3-4), 285297.
Sadler, P. M., Sonnert, G., Hazari, Z., & Tai, R. (2012). Stability and volatility of STEM career interest in highesutheol: A
study.Science Educatipf6(3), 411427.
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1. Establishing the relevance of learning activities;

2. Supporting the diverse needs of students as learners;

3. { dzZLILR2 NI AYy 3 aidzRSyiaQ RSad8dgedndilfsii 2F O02ffF02NF A2y
4, { dzLILR2 NI AYy 3 addzRSy(GaQ Sy3l3asSyYSyid Ay al dziKSyaAaoe {¢
5. { dzLIL2 NI Ay3 &adGdzRRSyidaQ {¢9a SRdzOIFGA2y Lt | yR OF NBSNJ

Large proportions of responding mentors used several strategies to help make the learning activities relevant to
students (see Tabl&6). For example, nearly all reportéeélping students become aware of the roles STEM plays in

their everyday live$99%) A vast majority alsfound out about students backgrounds and interests at the beginning of
the program (93%), gave students rdig¢ problems to investigate and solve (91%gked students to relate outside

events or activities to topics covered in theogram (90%)and telped students understand how STEM can help them
improve their communitie$87%). Fewermentorsselected readings or activities relate?it & G dzZRSy 1a Q o6 O]
(44%). It also should be noted that about half of the mentors (4886 explicit provisions for students wishing to

carry out independent studiesven though the opportunity to conduct independent studies is not an expectation of the

GEMS program.

Tablel6. Mentors Using Strategies to Establish Relevance of Learninigites (n = 8182)

Item Questionnaire Respondents
Helping students become aware of the roles STEM plays in their everyday lives 99%
CAYRAY3 2dzi I 62dzi addzRSyidaQ ol Ol INERd 93%
Giving students redlfe problems to investigate or solve 91%
Asking students to relate outside events or activities to topics covered in the prog 90%
Helping students understand how STEM can help them improve their communitie 87%
Encouraging students to suggest new readijragtivities, or projects 66%
Making explicit provisions for students who wish to carry out independent studies 48%
{ St SOGAY3T NBIFRAYy3Ia 2N FOOGAGAGASE GKI 44%

Similarly, mentors reported using a variety of strategies to support the diverse needs of students as learners. As canb
seen in Tabld7, 96% of mentors reported treating all students the same way, regardless of gender or race/ethnicity,
and using divese teaching/mentoring activities. Many mentors used gender neutral language (@i@%)o find out

about student learning styles (%@ | YR F2dzy R 2dzi | 02dzi addzRSydaQ fSINYyA
(76%)

36

IT STARTS HERE. +



vhe Edug,,

Y \\, %

0eug

ARMY EDUCATIONAL

1’04 %é- OUTREACH PROGRAM
Datics qd>
aple ento oStrategies to DPO e Diverse Needs o ge 2 earne G2 B
Item Questionnaire Respondents
Interacting with all students in the same way regardless of their gender or race a 96%
ethnicity
Using diverse teaching/mentoring activitiesaddress a broad spectrum of students 96%
Using gender neutral language 93%
Directing students to other individuals or programs if | can only provide limited 770
support
CAYRAY3 2dzii 062dzi addzRSyidaQ € SIFNYyAy3 76%
Providing extra readings, activities, or other support for students who lack essent
) 57%
background knowledge or skills
Integrating ideas from the literature on pedagogical activities for women and
48%
underrepresented students

Mentors reported usiny I y& &GN} G§S3IASa (2 4&dzLdli2 NI

aldzRSyiaqQ RSOSTt 2

Tablel8). For example, nearly all of those responding to the questionnaire indicated having students work as member:
of a team on activities or projects (@8 listen to the ideas of others with an open mi(@b6%) develop ways to resolve
conflict and reach agreement (99, andoay attention to the feelings of all team memb&g5%) The vast majority also

had students exchange ideas with others whose backgiswr viewpoints wre different from their own (9%),explain
difficult ideas to others (94%participate in gving and receiving feedback @4,andtell others about their

backgrounds and interes{88%)

Item Questionnaire Respondents

Having students work on collaborative activities or projects as a member of a tea 98%
Having students listeto the ideas of others with an open mind 96%
Having students develop ways to resolve conflict and reach agreement among th 95%
team

Having students pay attention to the feelings of all team members 95%
H_aving students _exchange ideas with others whaoesekgrounds or viewpoints are 94%
different from their own

Having students explain difficult ideas to others 94%
Having students participate in giving and receiving feedback 94%
Having students tell others about their backgrounds and interests 88%

When asked about strategies used to support student engagement in autt&nEbACtivities, 99% of responding
mentors reported encouraging students to see support from other team members and helping students practice STEM
skills with supervision (see Taldl9). The strategies @lemonstrating the use of laboratory or field techniques,
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procedures, and tools students and giving constructive feedbeck used by 96% and 95% of mentors, respectively.
Allowing students to work independently as appropriate for their-ssinagement abilities and STEM competencies
(89%), encouraging opportunities in which students could learn from others (85%), anthtgaskigning readings
aboutspecific STEM subject matter 84 were also widely used strategies. Interestingly less than half of the
responding mentors reported having students access and criticailgweechnical texts or media (48).

ablel9. a B 3 3 C dzR
Item Questionnaire Respondents

Encouraging students to seek support from other team members 99%
Helping students practice STEM skills with supervision 99%
Demonstrating the use of laboratory or field techniques, procedures, and tools 96%
students are expected to use
DAGAY3 O2yaidNHzOGABS FSSRolk Ol G2 AYLN 95%
Allowing students to work independently as appropriate for their-sshagement 0
abilities and STEM competencies 89%
Encouraging opportunities in which students could learn from others (team projec 85%
team meetings, journal clubs)
Teaching (or assigning readings) about specific STEM subject matter 74%
Havli(ng studentsiccess and critically review technical texts or media to support th¢ 43%
wor

¢CKS flraid aSNASa 2F AGSYa Fo2dzi YSyid2NARy3I aiGNIG§S3IASa -
pathways (see Tab0).!® Nearly all of the responding mentreported asking students about their educational and
career interests (99%) and sharing their own experiences, attitudes, and values about STEM (98%). Many also provid
guidance to students, either about educational pathways that would prepare theia FEM career (91%) or
recommending extracurricular programs that align with their educational goals (85%).

However,given the GEMS program goals of expogiagicipants to STEM careers in the Army and DoD, it is somewhat
surprising that only abouhree-quarters of responding mentors reped discussing STEM career opportunities with the
DoD or other government agencie8dditionally, only 67% of mentors repedrecommendingAEORthat align with
student) S RdzO | (. Fartifer,dnly 2D% lotheiresponding mentors reported highlighting the under
representation of women and racial and ethnic minority populations in STEKbmiieir contributions in STEM, which
seems inconsistent with the broader AEOP go&i@tasing the diversity of STEMent in support of the defense industry
base.

19 The student questionnaire included a subset of these item® stindent data are similar to the mentor data, and can be found in
Appendix B.

38

IT STARTS HERE. 7«



ARMY EDUCA‘I’IONAI.
OUTREACH PROGRAM

able20 ento 0 ategles to DPO ge dgucational and Career Pa a of) S
Item Questionnaire Respondents

lalAy3 o2dzi aiddzRSyidaqQ SRdzOFGAZ2y L | 99%
Sharingpersonal experiences, attitudes, and values pertaining to STEM 98%
Providing guidance about educational pathways that would prepare students for 0
STEM career 91%
wSO2YYSYRAY3I SEGNF OdzNNA Odzf  NJ LINR I NI Y 85%
Recanmending student and professional organizations in STEM 76%
Discussing STEM career opportunities with the DoD or other government agenci 74%
Discus_,sing STEM_career opportu_nities outside of the DoD or other government 71%
agencies (private industrgcademia)
Helping students build effective STEM networks 71%
Disc_:us_sing notechnical aspects of a STEM career (economic, political, ethical, af 68%
social issues)
Recommendin\EOP$ K| & It A3y gA0GK adGdzRSyidaQ 67%
HighIightinwnder—representatioq of women and_racial and ethnic minority 40%
populations in STEM and/or their contributions in STEM
I NAGAOFffte NBOASsgAYyI aiGdzRSydaQ NBadzY 25%

A separate item on the mentor questionnaire asked which of the AEOP programs mentors explicitly discussed with the
students during GEMS. Not surprisingly, the most frequently discussed program was GEMS (94%) &NINGEMS

(86%), as can be seen in Table Threefifths of the responding mentors indicated discussing at least one other AEOP
with students, most commonly SEAP (49%) and CQL (35%). Other programs discussed with students by about a quat
of responding mentors were HSAP (27%), WPBDC (2%, @5%), eCYBERMISSION (24%), SMART (24%), and URAF
(24%).
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Table21. Mentors Explicitly Discussing AEOPs with Students (n-8()8

Item Questionnaire Respondents
Gains in the Education of Mathematics and Science (GEMS) 94%
GEMS Near Peers 86%
Science & Engineering Apprenticeship Program (SEAP) 49%
College Qualified Leaders (CQL) 35%
High School Apprenticeship Program (HSAP) 27%
Research & Engineering Apprenticeship Program (REAP) 25%
eCYBERMISSION 24%
Science Mathematics, and ResearchTfransformation (SMART) College Scholars 24%
Undergraduate Research Apprenticeship Program (URAP) 24%
Junior Science & Humanities Symposium (JSHS) 23%
Junior Solar Sprint (JSS) 22%
UNITE 18%
National Defense Science & Engineering Graduate (NIFeliGyship 11%

Mentors were also asked how useful various resources were in their efforts to expose students to the different AEOPs.
As can be seen in Ch&tparticipation in GEM®&8%), program ranagers or site coordinators (69%vited speakers

or career events (6%) and AEOP instructional supplies 6@ NS Y2 ald 2FiGSy NI (GStRerl a a@
resourcegrovided by the AEOP program tended not to be seen as very useful, with large proportions of mentors
indicating they did not experience these resourcé®r example, 62 of responding mentors reported not experiencing

the American Society for Engineeriiducation website and only®ratedit | & &« ASNE Y dzOKé dza S ¥ dz
55% of responding mentors did not experience the ABQ#al media; % foundthis resource very useful.
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Chart 8: Usefulness of Resources for Exposing Students to AEOPs (n = 78-80)

Participation in GEMSE} ~ 8% 88%
Program manager or site coordinator V73l 13% 69%

LY@AGSR aLiSk 1 SNANEAEN: O1ia8 SNE S@Sy 6%

AEOP instructional suppliese(tF({:ilt)e in the Rain notebook, Lab ccm 1506 66%
AEOP website [IIIEZEN 21% 31%
AeOP brochure [ IIIIESEN 21% 29%
American Society for Engineering Education websjiSi NG 10% 9%

AEOP social medi I A 13% %

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

m Did not experience mNotatall A little Somewhat = Very Much

Mentors were also asked how useful these resources were for exposing students to DoD STEM careers @ee’Ghart
GAGK GKS LINB@A2dza AGSYZ YSyi(i2NR 6SNB YvY2ad tA1Ste G2 I
Y dzOK ® ¢ L v @ricéréeReveaits §67%), &b@drogram managers or site coordinators (65%) were seen as very
useful by a substantive number of responding mentors. Again, AEOP materials were less likely to be seen as very use
for this purpose (a range of8%), with agbstantial proportion of mentors indicating they did not experience these
resources.
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Chart 9: Usefulness of Resources for Exposing Students to DoD STEM Careers

(n =78-80)
Participation in GEMSTEZH 11% 80%

LYPAGSR aLlSI | SN o Oi4B SNE SOSyiar%

Program manager or site coordinato 2l 15% 65%
AEORP instructional suppliese(tF(i:i.';e in the Rain notebook, Lab ccm 2506 46%
AEOP brochure [IIIIEZZDY 20% 28%
AEOP website 23% 25%
American Society for Engineering Education websiSi GG 15% | 8%
AEOP social medidi NN 16% 6%

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

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

Mentorsin focus groups discussed in more detail stategiesused in their program to expose students to various DoD
careers. One mentor described the facitityirs and guest speakers:

2SS GFr1S I sSS1teée (2d2NE SISNE ¢ S &uplents wodliRgetkhat@xposi®d. T F S
TRIFIe 6S KIR (62 RATFSNBYG LINBASYGSNRI odzi dzadz £ € &
facility, and each one, after talking about what each particular job is, talks about what a student would need to

do if they were interested inthat. Y R 0 KIF 1 Qa 2yS GKAy3a L 1y2¢ GKIFG (K
piece, and they do it every weefGEMS Mentor)

Two other mentors talked about how discussion of DoD careers was integrated into the lessons that students
experience.As they aid:

When | spent time with the kids, I try to emphasize some of the different career paths you carnviakie o a

very specific areaYou know, batteries, you can have a materials background, you can come at it from a
chemistry background, you can come at it from an engineering backgrouhihk that emphasizes éne area

lot of different paths to geto different places.The other thing | think is important is that some of that just goes
with the lessons that we teach therhsee themeven as | talk to adults, they thifk ¥ & 2 dzZOQNB 62 NJ A\
I NYe& @2dzQNB Y { Ktyirik it i ihpotard to shold thidmizifiat dhere is a lot that happens that
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provides important technologies and important capabilities for our soldiers and a lot of them get spun off into
commercial products as well.here is a lot more there besides just that first leeespective.(GEMS Mentor)

I know a lot of times after we present material on a new subject, the last couple shidevery PowerPoint will
have:these are some careers you can go in to that will relate to whatever subject you just damadk the
1ARa o6KIG OFNBSNE (KS@QNB AyiSNBadSR Ay IyR ¢S 3
are STEM related and show them videos on how the career affects the world, or what sodadioedgou need.
Then we have aclassdiscgssf 2y GKFG OF NBSNE | yR ¢(GEMSMentdNPR 6 6 f &

Satisfaction with GEMS

Students and mentors were asked how satisfied they were with a number of features @ERprogram. As can be
seen in Chart0, the majority of respondingtudents were somewhat or very much satisfied witbstof the listed
program features. For exampl@]l% of students were at least somewhat satisfied with the participation stipend, 89%
with the instruction or mentorship during program activities, andhwthe availability of program topics or fields of
interest to them (84%). In additioB1%of students were at least somewhat satisfi@ith the location ofprogram
activities andwith the invites speakers or career events (81%)contrast, fewer tha half were somewhat or very

much satisfied with communication from ASEE.

Chart 10: Student Satisfaction with GEMS Program Features (n = 1695-1714)

Participation stipends (payment)lill5% 16% 75%
Instruction or mentorship during program activitiefll 8% 19% 70%
Availability of program topics or fields that interest yollll 11% 22% 62%
Location of program activitiesjilill 12% 23% 58%
Invited speakers or “career” eventSlllllIl 9% 22% 58%
Field trips or laboratory tours [ IIIIIINNNNNEY 8%  15% 50%
Application or registration procesJlllllI 15% 32% 41%
Communications from [GEMS sitcj N 14% 24% 38%

hytAyS SRdzOF A2yt NBa&2dNO SEEREZINII4NE A RSB R RdzNA y35% LINE 3 NI
I 2YYdzy AOIF A2y a FTNRY ! YSNEINEEEEEIE 12N 9 ¢oEi v S'S NRegI X
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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An openended item on the questionnaire asked student about their overall satisfaction with &telidSxperience.
The responses werguite positive. Of thel 99 studentssampled?® 172 studentsanswered this questian About 80% of
these studentsommentedonly on positive aspects of the programmost frequetly describing areas of learning, the
guality of the mentors, antlow enjoyable the program was. For example

It was very fun and interesting.learned a lot of new things and was opened to more ideas of majors and jobs.
The mentors/teachers were really nice and made GEMS fuas very happy and plan on applying for next
year. (GEMS Student)

GEMS was overall a great prograirthought that the activities were fun, but | also learned about different
careers in GEMS.wish they had shown more math and engineering careers because that is what I'm interested
in. | liked the hand®n activitiesand | had a great weel{GEMS Student)

| had a lot of fun.l would definitely want to do this next yedrloved learning about all the different fields and
being able to tell my friends about all the things | learned in GEM&x~ want to have a aaer in biomedical
engineering, thanks to the GEMS progranalso feel more comfortable being a women going imo a
engineering field, and not scared to be the only one, but proud :) Thanks for this amazing opport @M
Student)

Otherrespongs included positive comments, but had some cav€E®8s of respondents)For example, one student
indicatedlearning about STEMelated education pathwaysut that thelessons and labs were too simplénother
studentcommented that there was too mudkcturing

| was surprised by how fun the whole GEMS experience wadidWéts of interesting labs and learned about
BSNE RAOGSNES (2LAOa® .dzi GKS 2ytfte GKAy3a L RARyQIi
sometimes it got verboring. In conclusion, | made a lot of friendships and the overall experience was very
enlightening (GEMS Student)

20 Responses from a random sample of 199 students were coded, which represents 10% of the population. The random sample w.
compared to the full dataset and found to be repretaive in terms of grade, gender, race, FRL, school location, and school type.
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Al now want to have a career in biomedical engineering, thanks to the GE
program. | also feel more comfortable being a womengymito an
engineering field, and not scared to be the only one, but proud :) Thanks
this amazi ng-GEMSStudénuni ty! 1190

When asked how the program could be improv&80 of the 19%tudentsprovided at least one response other than
ononet or onot applicablegé About two-thirds of studentsrespondng suggested changes related to program logistics
The most common themim this areavere changes to the length of the prograftypically longer)the length of the day
(typically shorter), orhie start time (typically later).Students also suggested chamgparticipant grouping, the amount
and quality of food, and the equipment/supplies provided.

Almost half of studergresponding to this question (47%) suggested improveméngs (i KS EoNtBnH tRdughQ &
the suggestions varied widel{the most common responses were related to the topics offered in the program,
proposingadditional topics or increasing the amount of time spen topics already addressed similar number of
students(46%9 made suggestions for the format of the program activities, most frequently suggesting more labs and
handson activities. Other suggestions included increasing the numbédiadd trips (11%)and having fewer/shorter
lectures (8%).

Mentors also reported being somewhat or very much satisfied with most program components they experienced (see
Chartll). For example 97% were at least somewhat satisfied with the location of program activities, 91% with the
support for instruction omentorship during program activities, 89#ith the invited speakers or career eventd

89%with communications from the local GEMS sitlso similar to the students, less than 40% were somewhat or very
much satisfied with communication from ASEE.
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Chart 11: Mentor Satisfaction with GEMS Program Features (n = 81-83)

Location(s) of program activityp% 16% 81%
Support for instruction or mentorship during program activitidl5% 14% 7%
Invited speakers or "career" event§ilill5% 12% 7%
Communications from [GEMS sitcjilill4% 12% 7%
Participation stipends (payment)ll2% 20% 69%
Availability of programs in your are il 8% 23% 60%
Field Trips or tours INININIGgGEN 7% 11% 57%
Other administrative tasks Il 10% 26% 49%

hyt AyS SRdzOF A2yl f NBa&2 dzNO SEEmSIR 102N 2@ GARSR Rdgy y 3 LINR 3 1
Application or registration procesSEIINN 3% 25% 43%
Communications from American Society for Engineering Educaiiilllll 18% 8% 29%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

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

As with the student questionnaire, the mentor questionnaire included epeded items asking for their opinions about

the program. One item asked them to identify the three most important strengti@EN S 76 mentors responded to

this question. Althougkeveral important aspects of the program were listed, the most frequently describetheas
experiences provided to the students inclugopportunitiesto do handson activities, work with lab equipment, tour
facilities and hear guest speake{36 mentors, or47: 0 ® aSyid2NhE G@ieRtidSntshdadey egeriehck | S

|y Ritilifing laboratory materiats € CKAA ASYGAYSyl 461 a SOK2SR Ay (KS Y

L GKAY]l] GKS@& Ffaz2 Sl NY o0 eentBefeyhargard ng emands@etony 2 NE 2
achievement, there are no tests at the end of the caifipey are allowed to explore their curiosity in a non
confrontational pressure environmenfGEMS Mentor)

Well they get to experience some really comprehensive projects that are price prohibitive for daneals, |
could not buy the materials on my budget for a hovercraft, or all of the investment that is involved in the science
materiak. { 2 { K lavafaBle tg'tBeipublic schools, unless you go out of your own pogkEMS Mentor)

Other responses to the opeended quetionnaire item focused on the exposure that GEM&vides to a variety of
STEM topics, careers, and DoD opportunities is¢hareas (32 mentors or 42%Astwo mentorswrote:
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Students learn about STEM and many different concepts of science throughout the wd&i& Miginakes
learning science fun. This sets a base for them in the future to realize that science canshedliNGEMS
Mentor)

[GEMS] gives students an opportunity to learn about different careers in all different science fields that they
might not have thought of. [It] gives kids the opportunity to see career possibilities through labs they enjoyed.
(GEMs Mentor)

Colaboration with othersvas anothercommon area mentors cited as a strength of GEMS (24 mentors or 35%).
Mentors noted the opportunity to interact with scientists and engineers, with military personnel, and with their, peers
along with the skifithat are built in the processAs was described by one mentor in a focus group:

It also fosters teamwork, because you have a group of people that are working tagatiter think there are

some of these soft skills that are relnNRIOSR Ay | gl & GKFd ¢S NYzy GKS OdzN
based but allows them to work with one anotherand aleiv K SY G2 a4SS RAFTFSNBYy (G LR
really important in a science environment because people look at@swun different ways, and you know,

working together for a common goal always gets you there so much f4&@&MS Mentor)

Another area of strength noted by mentors was the opportunities that the program provided for students to develop
disciplinay content knowledgeand connect that learning to realorld issues and applications (21 mentors or 31%).
Mentors also comment othe strong leadership in the program, interactions witFPMs and how GEis fun and
engaging for studentsinterestingly, when asked about the strengths of the prograrhandful of mentoreommented

on opportunities GEMS provided to them, such as doing community outreach and connecting with/teaching students.

Mentors were also asked to note three ways in wHBEMShould be improved for future participants. Of t68
individuals who responded to this questidt% indicatedmprovements needed to logistical aspects of the program.
For example, 9 mentors each noted the need for more teaching or lab spacesodces/suppliesEight mentors
commented on the need to modify the application process, allowing the sites to revise the application for their needs
and having the application process ready earlier. Similar to students, 7 of the mentors suggestgdgtiee length of

the session (typically longer) or shortening the day. Other logistics issues mentioned were shortepwverihong
student surveys and modifying the stipend amougiti{er increasing it or eliminating it entirely).

About a third d the mentors, (23 mentors or 34%) cited improvements needed to the student activities, suggesting
fewer lectures, more engaging labs, and more hamdsctivities. Another 3%(21 mentorg commented on the need
to cover additional topics, provide morealtenging content, cover topics in more depth, or cover topics at multiple
levels. As a mentor in a focus group shared:
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| like the aspect of focusing on differentareas. { Y26 F2NJ SYG@ANRBYYSydalrf AdQa
trying to findsomething like an engineering type section just for the younger kids because they love that stuff.
Then maybe having two options for each level, because | see a lot of recurring kids, throgifeadh K S & S|
been here.l had one student this week, S Q@etgamé right now, | had him last year for intermediate, he

wanted to go to advanced, buehwas too young, so he wentt&G@ 31 YS | yoRG QBY2T K& So6 dzR 2
good experience this week, and then next year you can go to advaacedS Q &, ddutA Waft to go to bio, |

love that bio¢ So, maybe a nice transition so that a kid, if they fall in love with an area, they can stay with that
area and not jump around each year exploring different arddaybe the options for each grade iead of just

like, oh okay, they have to be here, they have to be there, depending on how old thé8EKMS Mentor)

In addition, 24%f responding mentors commented on getting more students into the program, many specifically
focusing on students froomore diverse backgrounds. A number of these mentors suggested strategies such as
advertising better in more schools and providing GEMS in more locatfmene mentor commented:

One thing GEMS could really do, is maybe advertise themselves a litdénnmaiddle school and high school
because | have, honestly | never heard of GEMS until | got into college, and heard about this job from my
roommate, so | feel like there could-bknow that in high school there are career days, where there are
professimals that come in and talk about their careers and such, perhaps one of our department of defense
members can come in and talk, and say if you guys are interested, you guys should try to attend this GEMS
program, stuff like that.And also middle school as well, just maybe put a couple posters up or maybe perhaps
have a huge student assembly maybe, just talk about what they could do during the suBenause | know

back in my day | just threw a couple rocks in the lake and ¢ab¢dun. But | feel like spending time in the lab
and learning about STEM related courses is a better place for your(Gad1S Mentor)

Other areas of improvement mentors suggested were related to the involvement program personnel (13 mentors or
19%) For examplementors commented on the need for moMPMs engaging teachers more in planning activities
and having more scientists and engineers from underrepresented groups work in the program.

Lastly, mentors were asked to share their overall satigfa with theirGEMS:xperience. The responses wemry
positive. Of the 6énhdividuals who responded to this questiorearly all (64 mentors or 97%) were complementary
about the program The most common themes in these respongese GEMS was a goakperience for them
personally, that the program was good for students, that they enjoyed seeing stieberited about learningFor
example:

I was very happy with my GEMS experieriteias awesome to be able to see so many kids so enthusiastic
about science and interested in learnirigeally enjoyed working with the GEMS progrdtrwas not only a
great opportunity for me to learn about the topics and about myself but also gavsttidents a great
opportunity to learn, have fun and make connections in scief@EMS Mentor)
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This has been a fantastic summéihe resource teacher and program coordinators have provided me with an
amazing level of support and information wheneveeéded it, and they have helped me grow so much in my
skills and confidenceAs a future science teacher, | have learned many fun and interesting experiments and
techniques for my classroom, and | have gained a lot in the area of classroom manag€Bldi®.is much more

fun than school, because there are smaller groups, fewer regulations, and no standards or achievement tests.
The students were (almost) all excited to be at GEMS, and their enjoyment made the program more fun for all c
us. (GEMS Mentor)

In summary, findings from the Actionable Program Evaluation indicate that the program is having increasing success
providing a program that actively engages students in authentic STEM experiences. THacetati approach to
marketingGEMShas alloved the program to recruit students from underrepresented and underserved students.

Once in theGEMSrogram,students are learning about DoD or STEM job/careers, with most mentors crediting student
participation in the program and invited speakers as useful in this process. In an attempt to catalyze continued stude
engagement in the AEOP programs, mentorsadge discussing other AEOPs with students, @i#ARNd CQLbeing the

most commonly discussed AEOPs.

The GEMSprogram actively engages students in learning about STEM and in STEM practices, more than they wot
typically experience in school. As parthis engagementarge proportions of mentors employed strategies to help make
GKS fSFENYyAy3 FTOUAGAGASEA NBESOlIyld G2 addRRSydazr &dzlie
development of collaboration and interpersonal skills, angpsut student engagement in authentic STEM activities.
Overall, students and mentorgere somewhat or very much satisfied with ted&EMSrogram.

Outcomes Evaluation

The evaluation o 6EMSncluded measurement of several outcomes relating to AEOP and pragygtiives, including
AYLI OGa 2y a0GdzRSydaQ {¢9a O2 SIEMidSnitpandcanfideRidiciedtin ajdyhiem f S F

Al really enjoyedworking with the GEMS program. It was not only a great
opportunity for me to learn about the topics and about myself but also gavi
students a great opportunity to learn, have fun and make connections in
sciencen-- GEMS Mentor
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for future STEM engagement (e.g., furthegtucation, careersttitudes toward STEMknowledge of and interest in
participating in additional AEOP opportunities, and knowledge of DoD STEM careers.

STEM competencies are necessary for a Slitedte citizenry. STEM competencies include fourtidnal knowledge,

skills, and abilities in STEM, as well as the confidence to apply them appropr&i@&l competencies are important

for those engaging in STEM enterprises, but also all members of society as critical consumers of information and
effedtive decision makers in a world that is heavily reliant on STEM. evaluation o6EMSneasured student&self

reported gainsin STEM competencies and engagement in opportunities intended to develop what is considered to be a
critical STEM skill in thel2centuryt collaboration and teamwork.

STEM Knowledge and Skills

As can be seen in Chdr2, nearly all responding students reported gains in their STEM knowledge as a result of the
GEMS program, with large majorities indicating large or extreme gains in most areas. For example, large or extreme
gains were reported by 74% of students on the&iowledge of how professionals work on real problems in STEM, and
68% on their knowledge of what everyday research work is like in STEM. Similar impacts were repkmtasledge

of a STEM topic or field in depth (65%), &ndwledge of research processe&shics, and rules for conduct in STEM

(59%). Slightly fewer than half of the responding studepbrted large or extreme gagof knowledge of research
conducted in a STEM topic or field (469dentors reportedsomewhat greateh YLI- OGa 2y GKSANI & dz
knowledge (see Appendix C).

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

Committee on STEM Education. (2R1Bederal Science, Technology, Engineering, anldevetics (STEM) educatioryBar
strategic plan: A report from the Committee on STEM Education, National Science and TechnologyM@stirgjton, DC: The
White House, Office of Science and Technology Policy.

National Research Council. (2009). Leardoignce in Informal Environments: People, Places, and Pursuits. Committee on
Learning Science in Informal Environments. Philip Bell, Bruce Lewenstein, Andrew W. Shouse, and Michael A. Federakltlitors. Bo
on Science Education, Center for Education. Divisf Behavioral and Social Sciences and Education. Washington, DC: The National
Academies Press.

t NEBAARSY(iQa / 2dzy OAf 27F | ROAST)2(Rdbruazyy201F0QdgsSty Ex&el: Profiiing GhOMilijoa 2 3
Additional College Graduates with Degrees in Science, Technology, Engineering, and MathExetidsre Office of the President.

Report of the Academic Competitiveness Council (ACC). (2007). U.S. Departmeiztof EdA 2 Y ® ' gL AflofS 2
Web site at: http://www.ed.gov/about/inits/ed/competitiveness/aemathscience/index.html.
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Chart 12: Student Report of Impacts on STEM Knoweldge (n = 1817-1827)

Knowledge of how professionals work on real problems in STEME  18% 36% 38%
Knowledge of what everyday research work is like in STENVIIEN 21% 31% 37%
Knowledge of research conducted in a STEM topic or figidi 23% 40% 26%

Yy2gft SRAS 2F NBaSIHNDOK LINPOSHEISEE Sikra 0as | yR3uNHz S& T2600 02 vy R
Knowledge of a STEM topic or field in dep il 25% 40% 25%

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&itetest for differential impacts across subgroups of students.
Femalestudents reported greater gains in this area thmaalestudents athough the effect was quite small at d = 0.129
standard deviationg® There were no significant differences between minority and-nanority studentsor between
students eligible for FRL and those not eligible.

The student questionnaire also asked abparceived impacts on STEM practices. TaBlghows the percentage of
responding students reporting large or extreme gains in scieeleed practices.More thanhalf of the responding
students reported large or greater gains on their abilitapplyknowledge, logic, and creativity to propose scientific
explanations or engineering solutions that can be tested with investigations (64#);out procedures for an
investigation and recordataaccurately (60%); consider different ways to analyzmterpret datawhen answering a
guestion(59%);make amodelto represent the key features and functions of an object, process, or sy&@¥);
support a scientific explanation or engineering solution with relevant scientific, mathematical, and/aeerigg
knowledge(59%); design procedures for investigations (58%); supscientificexplanation or engineering solution
with datafrom investigationg57%); communicate information about investigations in different formats; and ask
guestions that cate answered by one or more investigations (54%). Slightly less than halfresgmndents reported
large orextremegains in displaying numeric data from investigas (47%andusing mathematics or computers to
analyze numeric data (46%)lentors generally reported greater impacts on their students in this area (see Appendix C).

2¢KS / NBPyolOKQa IfLKFE NBfAFIOAfAGE F2N) GKSasS p A4GSya gla no
2 Independent samplestest, t(1800) = 2.73p = 0.006,
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Table22. Students Reporting Large or Extreme Gains in their STEM Competen8ieience Practices (n = 1678

1697)

itemn Questionnaire
Respondents
Applying knowledgdpgic, and teativity to propose scientifiexplanations or
) . ) o o 64%
engineering solutionthat can be tested with investigations
Carrying out procedures for an investigation and recordiatp accurately 60%
Considering different ways to analyze or interpdgatawhen answering a question 59%
Making amodelto represent the key features and functions of an object, process, ( 59%
system
Supporting a scientific explanation or engineering solution with relevant scientific,
- : ) 59%
mathematical, and/or engineering kadedge
Designing procedures for investigations, including selecting methods and tools thg
: 58%
appropriate for thedatato be collected
Supporting a scientifiexplanation or engineering solution with daram 5704
investigations
Communicatingriformation about your investigations in different formats (orally, 5506
written, graphically, mathematically, etc.)
Asking a question that can be answered with one or more investigations 54%
Displaying numeridatafrom an investigation in charts graphs to identify patterns 47%
and relationships
Usingmathematicsor computers to analyze numeriata 46%

A composite scorevas calculated from this set of iteRiso examine whether the GEMS program had differential
impacts on subgroups of students. There were no significant differences between minority andmarity students

or by FRL statusn either composite. However, there were significant differences ¢bimposite by gender, as females
reported greater impacts than maledthough theeffectswere quite smal(d = 0.146tandard deviations®

The student questionnaire also asked students about the impaGEMS Yy ( KA\ dddaN®  { { A f f aé
necessary across a wide variety of fields. As can be seen inI@hguproximately twethirds of responding students
reported large or extreme gains allof these skills, including workirpllaboratively with a team (®5), ommunicding
effectively with others (6%), anda sense of being part of a learning commui{@g). Mentors generally reported
INBFGSNI AYLI OGa 2y GKSANI AGdzRSYyGAQ Ay GKAA FNBI 6488

#TS a0ASYOS LINF OGAOSa O2YLRAAGS KIF&a | / NRyolOKQa Ff LKIF NBf
25 Independent samplestest, t(1668) = 2.98p = 0.033.
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Chart 13: Student Report of Impacts on 21st Century Skills (n = 1679-1688)

Working collaboratively with a team | 18% 31% 40%
Communicating effectively with otherSEIEEN 21% 32% 35%
Sense of being part of a learning communi R 19% 33% 34%

LYyOftdzRAY3I 20GKSNEQ LISNE LISIONNGS 321%KSy Y 130%3 RSOAAA 2 48

Building relationships with professionals in a fie |GGG 21% 30% 32%
Sticking with a task until it is completdIINE 23% 34% 31%

Connecting a topic or field and your personal valuSSEENEN 21% 31% 31%
Making changes when things do not go as plann Sl 23% 35% 30%

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

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

These items weralsocombined into a composite varialfeo test for differential impacts across subgroups of
students. Similar to other knowledge composites, female students reported greater gains in this area than male
studentswith a very small effect of d = 0.163 standard deviati&nEhere were no signifant differences between
minority and nomminority students or between students eligible for FRL and those not eligible.

STEM Identity and Confidence

5SSLISyAy3a aGdRSyidiaQ {¢9a (y2¢6tSR3IS IyR & wilpfudueBTNER A Y I
further in their education and/or careers. However, they are unlikely to do so if they do not see themselves as capable
of succeeding in STE® Consequently, the student questionnaire included a series of items intended to measure the
imLJ- Ot 2F D9a{ 2y aiddzRSydaQ { ¢9 aldlamiSyoigly sudgbst that tkeptoGamR I ( |
has had a positive impact in this area. For example, 70% of responding students reported a large or extreme gain in
their ability to think ceatively about a STEM project or activity. Similarly, substantial proportions of students reported
large or greater gasin their confidence to do well in future STEM courses (69%), prepasstbr more challenging

STEM activities (68%), sense of acclishing something in STEM (68#%)d confidence to contribute to STEM (66%). In
addition, 60% reported increased interest in a new STEM topic or liigildjng academic credentials in STEM (61%), and

®6The 2B CenturyS| At & O2YLRRaAGS Kra | / NRyol OKQa |fLKI NBtAFOATAGER
27Independent samplestest, t (1658) = 31,p = 0.001

2Chang, M. J., Sharkness, J., Hurtado, S. and Newman, C. B. (2014), What matters in college for retaining aspirirandcientists
engineers from underrepresented racial groups. J. Res. Sci. Teadbpa80.
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clarifying a STEM career path (51%pmparingesults on the composite created from these itefifemales reported
greate gains in STEM identity thamales a very small effect of d = 0.155 standard deviatiSnghere were no
differences in impact based on race/ethnicity or FRL eligibility.

Chart 14: Student Report of Impacts on STEM Identity (n = 1796-1808)

Thinking creatively about a STEM project or activijllis 17% 31% 39%

Confidence to do well in future STEM coursESIIEEN 19% 33% 36%
Feeling prepared for more challenging STEM activitESis 19% 33% 35%
Sense of accomplishing something in ST NI 19% 34% 34%
Confidence to contribute to STEMIINEEE 22% 32% 34%

Interest in a new STEM topic or fiel (i 24% 31% 29%

Building academic credentials in STENINN 23% 33% 28%

Clarifying a STEM career pat/illlNN 26% 28% 23%

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

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

Interest and Future Engagement in STEM

A key goal of the AEOP program isiewelop a STEM literate citizenry. To do so, students need to be engaged in and
out of school with highguality STEM activities. Inord® SEF YAY S (KS A YL Dtéresiffutde a {
engagement in STEM, the questionnaire asked them to reflect on whether the likelihood of their engaging in STEM
activities outside of school changed as a result of their experience, as well as their interest level in participatimg in fu
AEOP programs. As can be seen in Cgdtudents indicated they were more likely to engage in many of these
activities as a result of GEMS. For example, 67% reported being more likely to tinker with a mechanical or electrical
device, 64% to workn a STEM project or experiment in a university or professional setting, 63% to participate in a
STEM camp, fair, or competition, and 62% to participate in a STEM club, student associatiofessional

organization.

B¢ KS / NBYO Il ORI for these l8)Kems B .9%2. 6
30 Independent samplestest, t(1778) = 3.25p = 0.001.
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Chart 15: Change in Likelihood Students Will Engage in STEM Activities Outside
of School (n = 1790-1813)

Tinker (play) with a mechanical or electrical devi§EZ 27% 67%
22N)] 2y F {¢9a LINR2SO( 2FHHSELIBNG YSYil Ay | dzps@SNEAGE 2 ND
Participate in STEM camp, fair, or competitiolii&Z1 29% 63%
tFNOAOALI OGS AY | {¢9a Of do WA (dzZR3W46 | Aa20AF A2 2N LINEFSA
Take an elective (not required) STEM clo§gZ 31% 62%
Talk with friends or family about STENEEZA 31% 61%
Mentor or teach other students about STENIELZE 33% 58%
Help with a community service project that relates to STHEEA 36% 57%
Work on solving mathematical or scientific puzz| gLz 36% 57%
Look up STEM information at a library or on the internBEEZA 39% 51%

hodaSNBS GKAY3I&E Ay yIGdNE ¢ BEEAYI INBPHBKE | YyAYEE oS8 A 2NE &

Design a computer program or websit @Az 44% 44%
Visit a science museum or zo@ELZ1 52% 40%
Watch or read non-fiction STEMIEEAZE 49% 39%

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

m Less likely © About the same = More likely

In an analysis of a compositecated from these item® by subgroup, female students reported greater gains than
males(a small effect ofl = 0.151 standard deviatioyy¥ In addition, noaminority students scored higher than minority
students @small effect ofd = 0.184 standardeviations)®®* There were no significant differences between students
eligible for FRL and those not eligible.

When asked how interested they are in participating in future AEOP programs, a large majority (75%) indicated being
somewhat or verynterested in participating in GEMS agai®% in GEMEPMs and 50% iiSEAP (see Chart)16

Roughly equal proportias expressed having no interes. at least a little interesh JSHS, UNITE, eCYBERMIS&HAN,
JSS.

B¢KS / NRPyol OKQa |fLKFE NBfAIOoAfAGE F2NJ GKSaS wmp AdSya ¢l a n
32 Independent samplestest, t(1788) = 3.18p = 0.002.
33 Independent samplestest, t(1811) = 3.52p < 0.001
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Chart 16: Student Interest in Future AEOP Programs (n = 1622-1713)

Gains in the Education of Mathematics and Science (GENIBEIZE 13% 18%

57%
GEMS Near PeerillIFZ7 2 19% 25% 34%
Science & Engineering Apprenticeship Program (SEEEIIE N 20% 24% 26%
Science Mathematlcs& c?l?:gsesscehagg: ;r?irp Transformation (SMW 21% 2904 26%
High School Apprenticeship Program (HSARIINNEZ N 24% 20% 22%
Research & Engineering Apprenticeship Program (RESEIIEIESZEEEEE 22% 22% 21%
College Qualified Leaders (CQ BIIIIENEGEGEGE 23% 20% 18%
National Defense Scieggﬁo%v;:gineering Graduate (ND%_ 23% 500 18%
Undergraduate Research Apprenticeship Program (UR EEIIIEEEE 24% 19% 18%
UNITE 23% 20% 13%
Junior Science & Humanities Symposium (JS IS 23% 19% 13%
eCYBERMISSIO NS 25% 19% 12%
Junior Solar Sprint (JSTIIEGNEYCEEEEE 24% 17% 11%

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

mNotatall =~ Alittle Somewhat = Very Much

Students were asked which resourdegacted their awareness of the variouE@Ps. As can be seen in Chart 17
AAYLIX & LINLAOALNI GAY3 Ay D9a{ ¢la YvYzad tAaA1Ste G2 oS
(88%). Their mentor (77%), invited speakers or career events (@IFAEOP instructional supplies (53%) were also
rated by a majority of students as having at least some impact on their awareness of AEOP programs.
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Chart 17: Impact of Resources on Student Awareness of AEOPs (n =1719-1728)

Participation in GEMSITZY 14% 74%

My mentor(s) 19% 58%

LYGAGSR aLISI {1 SN

I NBSNE3wS @Sy ia 46%

AEOP i i | li Rite in the Rai k, L
OP instructional supplies (Rite in the Rain notebook, abCh_ 20% 33%
etc.)
AEOP website 17% 16%
AEOP brochure [N Y7 14%  14%
AEOP social medid G 11% 7%
American Society for Engineering Education (ASEE) weliSiCHIIIIINEGEGEGEGNGG Y 12% 7%

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

m Did not experience mNotatall A little Somewhat = Very Much

Attitudes toward Research

{0dzRSy GaQ GOGAGdZRSEA | 062dzi GKS JpréredRididi tb tyied Sontded iltetest inkiB & S |
field and potential involvement in the fute. In order to gauge studeattitudes in this area, the questionnaire asked
students about their opinions of what DoD researchers do and the value of DoD resemecbroadly. The data

indicate that most responding students have favorable opinigege Charil8). For example, @ agreed or strongly

agreed that DoD research is valuable to socié®¥o that DoD researchers solve realrld problems, and 7 that D
researchers devefocuttingedge technologies
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Chart 18: Student Opinions about DoD Researchers and Research
(n =1628-1633)

DoD research is valuable to societ. 18% 79%

DoD researchers solve real-world problenl 18% 79%

DoD researchers develop new, cutting edge technolog.s 18% 78%
DoD researchers advance science and engineering fi'is 20% 76%

DoD researchers support non-defense related advancement-

9 9
science and technology 30% 63%

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

m Strongly Disagree or Disagree ' Neutral Strongly Agree or Agree

These items were also combined into a composite varfahdetest for differential impacts across subgroups of
students. Although there were no differences by gender, stoatiediumdifferences were dtectedin the other
subgroups. Specifically, noninority studentsscored higher than minority studen(d = 0.281 standard deviatiori3)
and studentsot eligible for FRL scored higher than those eligibteFRL(d = 0.341 standard deviation¥).

Education and Career Aspirations

¢tKS S@ltdd GA2y +fta2 SEFYAYSR GKS LINBINIYQE AYLI OO 2V
education, the questionnaire asked students how far they wanted to go in school before and after particip&ig &

As can be seen in Tall8, when asked to think back on how far they wanted to go in school before participating in
GEMS, 12% indicated graduating from high school, 38% finishing college, and 45% getting more education after colleg
In contrastafter GEMS, only 3% reported wanting to finish their education after high school, 32% wanted to finish
college, and 62% wanted to get more education after college. This shift towards more education was statistically
significant” and quite substantial inize (areffect sizé®. I' 889 d

¥ NBYOl OKQAa FfLKI NBtAIFIGATAGE 2F nopmy d
35 Independent samples t test(1729) = 1.90p = 0.058

3¢ Independent samples t test(1562) = 0.03p = 0.979

7 Chisquare test of independence?(2) = 1298.82p < 0.001

38 The effect sie for a chisquare test of independence is calculatedias —. With 2 degrees of freedom, 2F ndnT A& (

small, 0.21 medium, and 0.35 large.
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able ge C ation Aspiratio 00
Before GEMS After GEMS
Graduate from high school 12% 3%
Go to a trade or vocational school 1% 1%
Go to college for a little while 4% 3%
Finish college (getal OKSf 2 NRa RS3N 38% 32%
Get more education after college 45% 62%

In terms of career aspirations, students were asked what kind of work they expect to be doing at age 30, both reflecting
on what their aspiratioawere before participating irGEMSand afterGEMYsee Tabl@4). A substantive portion of
responding students expressed interest in STiEMted careers both before and after participating3&EMS. For

example, 166 indicated aspiring to a career in engineering befeEMSwith anotherl5% interested in medicine.

After GEMS17% of students expressedterest in engineering, and ¥4 in medicine. To examine whether tB&EMS
program increased student interest in STHEMNated careers, each career option was coded as being STEM related or

non-STEM relatedThere was a statistically significant incre#sa the proportion of students aspiring to a STEM

r'179)

related careea smalleffect®® of .

39 McNemar test of dependent proportions?(1) = 54.005, p < 0.001

40The effect size for is calculated Bs

—. With 1 degree of freedom,
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Table24. Student Career Aspirations (n = 1678)

Before
GEMS After GEMS
Engineering 16% 17%
Medicine (e.g., doctor, dentist, veterinarian, etc.) 15% 14%
Computer science 5% 6%
Science (no specific subject) 5% 6%
Biological science 4% 5%
Military, police, or security 4% 4%
Physical science (e.g., physics, chemistry, astronomy, materiatsce) 3% 4%
Technology 3% 4%
Art (e.g., writing, dancing, painting, etc.) 4% 2%
Law 3% 2%
Business 2% 2%
Health (e.g., nursing, pharmacy, technician, etc.) 2% 2%
Earth, atmospheric or oceanic science 1% 1%
Environmental science 1% 1%
Mathematicsor statistics 1% 1%
Social science (e.g., psychologist, sociologist) 1% 1%
Teaching, nof8TEM 1% 1%
Teaching, STEM 1% 1%
Agricultural science 0% 0%
English/language arts 0% 0%
Farming 0% 0%
Skilled trade (carpenter, electrician, plumber, etc.) 0% 0%
Undecided 14% 13%
Other 13% 13%

% Before, other includes STEMlated careers (N 417),Non{ ¢ 9a OF NBSNA o6y I MnHOX G9OSNRBOKAYy3AZE a
other includes STENelated careers (n £23), NonSTEM careersy n 02 A9 GSNEBEGKAY3IE o6y I 00X ahiKSNE
GadzZf GALX S5¢ YR o6flyl oy ' noo

Students were also asked the extent to which they expect to use their STEM knowledge, skills, and/or abilities in their
work when they are age 30. As can be seen in T2hlaimostall students expect to STEM somewhat in their career.
Slightly fewetthan half (496) expect to use STEM-I80% of the time in their work, 34 expect to us8TEM 5775% of

the time, and 136 expect to use STEM-36% of the time.
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Table25. Students Expecting to use STEM in Their Work at Age 30 (n = 1649)

Questionnaire Rggondents
Not at all 1%
Less than 25% of the time 5%
26% to 50% of the time 13%
51% to 75% of the time 31%
75% to 100% of the time 49%

Overall Impact

Lastly, students were asked about impacts of participatir@EMS more bradly. From these data, it is clear that

students thought the program had substantial impacts on them (see QBartFor example, a large majority of

responding students indicatedore confidence in STEM knowledge, skills, and abilities (84%); moresiniepursuing

a STEM career with the DoD (84%); more interest in participating in STEM activities outside of school requirements
(81%); andbeing moreaware of DoD STEM research and careers (88Milarly, students indicatethore interest in
pursuinga STEM career (81%) andreased awareness of other AEOPs%y.8These items were combined into a

composite variabl€ to test for differences among subgroups of students; no significant differences were found.
LyiSNBatGAy3Iter YSHAGANBQANBIRRAS PNBAAGAdRENASR a2YSHKI |
NBL2NISR INBIGSNI IFAyada Ky RAR aidRRSyGazr FyR Ay 20K
may be due to the data quality concerns described previgus differences in perspectives between students and
mentors.

¢ KS / NRByolOKQa | fLKF NBfAIOoOAfAGE F2NJ GKSaS mm AdGSYya 6l a n
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Chart 19: Student Opinions of GEMS Impacts (n = 1631-1731)

I am more interested;ghp;%rltircejgﬁitg?n ienntSSTEM activities outsidm 7% 24% N 717 S
I am more aware of DoD STEM research and cardBBLA 9% 47% I 3%

| am more interested in pursuing a STEM cardBiREZl 8% 48% 3%

I am more aware of other AEOPEIFEZZN 10% 45% 3%

I am more confident in my STEM knowledge, skills, and abilifg8 11% 55% o 29%
| am more interested in pursuing a STEM career with the 11% 55% o 29%

| am more interested in participating in other AEOSZ]  18% 50% o25%

| am more interested in attending colleg izl 22% 46% L 24%

| am more interested in taking STEM classes in scHg| 34% 38% I 24% |

| am more interested in earning a STEM degree in coll§EBA  20% 49% L23%

| have a greater appreciation of DoD STEM research and carSSISFAC  13% 43% 23%

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

m Disagree - did not happen Disagree - happened, but not because of GEMS
Agree - GEMS contributed m Agree - GEMS was primary reason

An openended item on the questionnaire asked students to list the three most important ways they benfefitedhe
program; 17%f the 199 sampledtudents provided at least one answer to the questiddmost all of the students

(92%) who responded to the questions identified increased knowledge, either in general or in a specific topic area, as &
benefitd S dlFedried @bout engineeringd L Y BRA { ¢ 9a {1y2¢6f SR3IS )iXdtaver hetr®dd of dz&
the responding students listed career collegerelated benefits of the program, usually citing being introduced to

STEM careers.

Another benefit noted by 23% of student was developing or utilizing skills that are not specific to STEM. Most
commonly, students pointed to working as part of a teandeveloping problernsolving and communication skill§-or

example:

Learning how to wark in teams.(GEMS Student)
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I have learned how to work well with a group and contribute new id6aEMS Student)
I think more creatively when solving difficult problefGEMS Student)

Other areas indicated by students as beneficial includeéting new people or making friends, increasing interest in
STEM, and increased confidence and perseverance.

Summary of Findings

The FY14 evaluation of GEMS collected data about participants; their perceptions of program processes, resources,
activities; and indicators of achievement in outcomes related to AEOP and program objectives. A summary of findings
provided in Table @

Table 5. 2014 GEMS Evaluation Findings

Participant Profiles

9 The student questionnaire response rate of 91% and corresponding margin of
of £0.7% provide strong evidence that the questionnaire results are generaliza
the population of participants.

 Additional @ t dzt G A2y RF Gl O2y iNRodziS (2
impact, and highlight areas for future exploration in programming and evalua
though findings from these data are not intended to be generalized to all GEMS
and participants

9 GEMS attracted participation from female students population that is historicall
underrepresented in engineering fields; student questionnaire respondents incl
more females (55%) than males (44%).

GEMS student patrticipation in
evaluation yieldsigh level of
confidence in the findings.

GEMS serves students of 1 GEMS provided outreach to students from historicallyderrepresented anc
historically underrepresented underservedminority race/ethnicity and lowncome groups.Student questionnaire
and underserved populations. respondents included minority students identifying as BlackAfsican Americar

(22%), Hispanic or Latino (7%), and American Indian or Alaskan Native\($frbdul
proportion (12%) of students reported qualifying for free or redupeide lunch.

9 GEMS served students across a range of school contdrist.student questionnaire
respondents attended public schools (80%) in suburban settings (68%).
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GEMS engagedairly diverse
group of adult participants as
STEM mentors.

1 GEMS mentor participants, based on questionnaire data, included almost two

as manymales than females (64% vs. 33%). Although the majority of me
identified themselves as white (68%), 9% of questionnaire respondents identifi
Hispanic or Latino and 8% identified as Black or African American-drerpercent
of the mentor graip reported being a scientist, engineer, or mathematician
ONFAYyAy3as wm: 6SNBE GSIFIOKSNBRIZI |yR o
education student or college/university student.

Actionable Program Evaluation

GEMS is marketed to schools a
teachers serving historically
underserved groups.

9 ASEE and GEMS sites employed multiple strategies to disseminate informatior

the GEMS program. Email blasts were sent to over 4,000 teachers, gu
counselors, and principals in areas near paréitipg GEMS labs. Promotion
materials, e.g., AEOP brochures, were mailed to requesting teachers. Ou
efforts via social media were also coordinated with Virginia Tech and a- (
promotional outreach effort was organized with eCYBERMISSION. itiorad
outreach efforts targeted historically underrepresentednd underserved
populations through events such as: Event it. Build it. Career Expo at the Soc
Women Engineers Conference; Hispanic Association for Colleges and Univ
ConferenceDPCPS Event at ASEE Headquarters; and 2014 ASEE Annual Conf

1 Students most frequently learned about the local GEMS progadiner than from

past participation, from an immediate family member (25%) or family fri
(25%).

GEMS students amotivated to
participate by learning
opportunities provided by GEMS

9 Students were most frequently motivated to participate in GEMS this year beq

of their desire to learn something new or interesting (95%), interest in STEM (
and learn in wayshat are not possible in school (90%). Large proportions
wanted the opportunity to use advance laboratory technology (87%), have fun (
and expand their laboratory or research skills (83%).

9 Most students (785%) report learning about STEM topics, careetdtingedge

researchand applications of STEM to rdéé situations; communicating with othe
students about STEMNd interacting with STEM professionals on most days or €
day of their GEMS experience.

GEMS engages students in
meaningful STEM learning,
through teambased and hands
on activities.

9 Most students had opportunities to engage in a variety of STEM practices during

GEMS experience. For example, 92% of responding students indicatedghas
part of a team on most days or every day; 9%borted participating in handen
activities, 83% reported practicing laboratory/field techniques, procedures,
tools; and 81% reported building/simulating something on most days or every

9 Students reported greater opportunities to learn about STEM and gre

engagement in STEM practices in their GEMS experience than they typically |
school.
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9 Large proportions of mentors report using strategies to help make learning acti
relevant to student€ A dzLJLJ2 NI GKS ySSRa 27F RA
O2ff 102N dA2y YR AYGSNILISNE2YIf aj
activities.

9 About threefourths of the responding mentors indicated discussing at least
AEOP other than GEMS with students, most commonly SEAP (49%) and CQ
Other programs discussed with students by about a quarter of responding me
were HSAR27%), WPBDC (27%), REAP (25%), eCYBERMISSION (24%), SM
and URAP (24%).

GEMS promotes AEOP initiative
and Army STEM careers availak
at Army research laboratas.

1 Mentors found theparticipation in GEMS, program managers or site coordina
invited speakers or career events, and AEOP instructional supplies as most
in exposig students to other AEOP progran#slarge proportion of mentors hay
no experience with a number ather resources for exposing student to AEOP ¢
DoD careers (ABP website, brochure, ASEE website, AEOP social media) or @
find them useful.

1 Nearly all of the responding mentors reported asking students about their
educational and career interests and sharing their own experiences, attitud
and values about STEM. Many also provided guidance to students, either
educational pathways thawould prepare them for a STEM career or
recommending extracurricular programs that align with their educational gc

1 Nearly all students reported learning about at least one STEM job/career, and
majority (66%) reported learning abofive or more. Similarly, 84% of students
reported learning about at least one DoD STEM job/career, though only about
third reported learning about many different STEM jobs/careers in the DoD.

9 The majority oktudents indicated being somewhat or very much satisfied with n
program features, including the stipend, instruction and mentorship, and availa
of program topics. Most students also commented on their overall satisfaction
the program, most fien describing areas where they learned, the quality of
mentors, and their enjoyment with the program.

The GEMS experience is valued
by students and mentors.

1 o02dzi KIfF 2F D9a{ aiGdzRSyita adaAa3sSa
including proposing additional topics, or increasing the amount of time on tq
already addressedA similar number of student@6%)made suggestions for th
format of the progam activities, most frequently suggesting more labs
handson activities.

1 The majority of mentors indicated being somewhat or very much satisfied with
program features, including the location, support of instruction and mentorship,
invited peakers or career eventdNearly all responding mentors indicated havin
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positive experience. Further, many commented on the quality of the experiend
students and that they enjoyed seeing students excited about learning.

Outcomes Evaluation

GEMS had positive impacts on
a0dzRSyiaQ {¢9a
competencies.

9 A majority of students reported large or extreme gains on their knowledge of
professionals work on real problems in STEM, what everyday research work is
STEM, a STEM topoc field in depth, the research processes, ethics, and ruleg
conduct in STEM, and research conducted in a STEM topic or field. These i
were identified across all student groups.

1 Many students also reported impacts on their abilities toSIBEM, including suc
things as applying knowledge, logic, and creativity to propose solutions that ¢
tested; carrying out procedures for an investigation and record data accure
considering different ways to analyze or interpret data when answeaimuestion;
making a model to represent the key features and functions of an object, prg
or system; and supporting a scientific explanation or engineering solution
relevant scientific, mathematical, and/or engineering knowledge.

GEMS had pdsve impacts on
& 0 dzR S §F Gertusy Skillav

1 A large maijority of students reported large or extreme gains in a number %f
Century ills, such as their ability to work collaboratively with a team, communi
effectively with others, sense of beinglr NI 2F | 02YYdzy/ A
perspectives when making decisions, and building relationships with professior
a STEM field.

GEMS positively impacted
AGdzRSyaqQ O2y ¥
in STEM, as well as their intereg

1 Many students reported a large or extreme gain on their ability to think creati
about a STEM project or activity (67%), their confidence to do well in future §
courses (69%), feelings of preparedness for more challenging STEM a¢68%€s
sense of accomplishing something in STEM (6&8A6) confidence to contribute tq
STEM (66%). In addition, 61% reported building academic credentials in
increasing interest in a new STEM topic or field (60%), and clarifying a STEM
path 61%).

in future STEM:ngagement.

9 Students also reported on the likelihood that they would engage in additional S
activities outside of school. A majority of students indicated that as a result of G
they were more likely to tinker with mechanical or electrical devices, work STEM
project in a university or professional setting, participate in a STEM camp, f¢
competition, or participate in a STEM club, student association prmfessional
organization.

GEMS succeeded in raising
dGdzRSyiaQ SRdz0
aspirations.

9 After participating in GEMS, students indicated being more likely to go further in
schooling than they would have before GEMS, with the greatest change being
proportion of students who expected to continue their education beyon(

I OKSf 2NDNa RSANBS o6np: 0SF2NB D9af{ >
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9 Students were asked to indicate what kind of work they expected to be doing 3
30, and the data were coded as STEdlhted or nonSTEMelated. There was ¢
small, statistically significant increase thre proportion of students aspiring to
STEMrelated career after participating in GEMS.

GEMS students may be unawar
of the full portfolio of AEOP
initiatives, but students show
substantial interest in future
AEOP opportunities.

9 Although large proportions of students are unaware of many other AEOP initia
the majorityof students indicated interest in participating in future AEOP progre
Most participants (88%) credited GEMS with increasing their interest in particip
in other programs.

GEMS raised student awarenes

91 A majority of students reported that they had a greater awareness (81%) of

of DoD STEM research and
careers, as well as their interest
in pursuing a STEM career with
the DoD.

STEM research and career$n addition, 84% indicated that GEMS raised tk
interest in pursuing a STEM career with the DoD.

Recommendations

1. In FY14GEMSeceived 3343 applicationsto participate in GEMS and funded 2,088sitions (not including
GEMS NeaPeer mentors)From FY13 to FY 14 the evaluatwovidessomeevidencehat the GEMS program
could successfully be expandelaccommodatehe considerable amount of unmet need and interest that
persists with qualified studentsEvaluators continue to recommend thatore GEMS sitebe identified,
recruited, and started in a variety of geographic locations to meet nikeeds and interestin more
communities. Additionally, evaluators continue to recommend that existing sitgsaadtheir capacityto
accommodatemore studens so that they may meet existingeeds and interest icommunitiesthat are
already served by GEMS programmcreasing the number of existing GEMiI&a @dministrative staff,
teaching staffphysical infrastructure, and mentdr { 3 9 Qa & palfidpatidnis the mdstdefective way

G2 AYyONBlFasS SykKFIyOS SEAalGAy3d araiasSQa OF LI OAGASE

participants

2. GEMS and AEOP obijectives include expanding participation of historically underrepresented and
underserved populationsASEBasconduced targeted marketing of GEMS tmderrepresented and
underserved populations to meet this objectivilowever, the demgraphic characteristics of GEMS
participants have not changed significantly from FY13 to F$fdcifically, lout one-third of GEMS
students report that they are from underrepresented or underserved racial/ethnic groups (Black or African
American, Hispdn or Latino, & Native American or Alaska Native) and only 12% report that they qualify for
free or reduced lunches at schodt.is likely that GEMS will need to implement more aggressiarketing
and recruitment practicethan years past. Proven prams includetargeted marketingand partnershis
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with low-income and minorityserving schools, educational networks, community organizations, and
professional associations that serve these populatiohs.in FY13, FY1ldidanceincludes the directive to
SyadzaNE 20§KSNJ a02yySOGSRE I LILX A Ol y (i &-bade dvaEnécHongitK 2 & ¢
the site) are not disproportionatelselected into the programver other qualifiedapplicantswho have no
previous association with the GEMS sikgnally, The Army, ASEE, and GEMS siitsieed to consider

practical solutiongo help more GEMS studerttmvelto sites that are not close in proximity to their homes.
Most notably, as a day program, GEMS may consider offering comnagitoghmodatbns (e.g., bus
transportation)that make participatiormore feasible forunderrepresentecand underservegopulations

that live further from GEMS sites.

3. Given the goal of having students progress from GEMS into other AEOP programs, the program nmy want
62N)] S6AGK &aA0GSa (2 AyONBlFasS aiGdzRSyiaQ SELR &adzNB
participating in other AEOP programs, a substantial proportion indicated having no interest. Given the
proportion of students who reported learnindpaut other AEOPs from their mentors, the program may
want to work with each site to ensure that all students have access to structured opportunities that both
describe the other AEOPs and provide information to students on how they can apply to theddititna
given that a relatively large proportion of mentors have not experienced many of the resource provide for
exposing students to AEOPSs, it likely would be useful for the program to familiarize mentors with these
resources and how they can be uségse to provide students with more information and facilitate their
enrollment in other AEOPs.

4. Similarly, mentors play an important role in exposing students, especially students from underrepresented
and underservegbopulations, to Army STEM careers.aldation data indicate that only about three
guarters of mentors discuss STEM career opportunities, DoD or otherwise, with stud@htsnly 67% of
mentors reportrecommendingAEOBthat align withstudent) S R dzO | (. Fertifer, énly 20%loff &
mentors highlighted the underepresentation of women and racial and ethnic minority populations in STEM
and/or their contributions in STEM as part of supporting students educational and career pathways. Similar
to providing resources for helping raise studemiareness of other AEORtswould be useful for the
program to familiarize mentors with resources available to expose students to DoD STEM careers as many
YSyi2NBE KIF@S AYyRAOIGSR GKIFIG GKS& KIF@S KIFRtay2z St
them. In addition, it would be beneficial to familiarize mentors with strategies that to increase the
likelihood that the program will have a lostgrm impact on the number of students who pursue STEM. For
example, interactions withole models with Bnilar backgrounds as the students and providing coaching on
GKS Gaz2Fd aiArttag o0SPaAPE GAYS YIyl3ISYSyids O2YYdy

5. Continued &orts should be undertaken to improve participation in completion of the mentor survey, as the
low response rate raises questions about the representativeness of the results. Improved communication
with the individual program sites about expectations fioe evaluation may help. In addition, the mentor
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survey may need to be streamlined as perceived response burden can affect participation. In particular,
consideration should be given to whether the parallel nature of the student and mentor questiosiEire
necessary, with items being asked only of the most appropriate data source.
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Questionnaires

Purpose:
As per the approved FY14 AEOP APP, the external evaluation of GEMS conducted by VT includegrtvwgogoost
guestionnaires:
1. AEOP Youth Questionnaire to be completed by student participants; and
2. AEOP MentoQuestionnaire to be completed by Army S&Es, naser mentors, and/or resource teachers that
facilitate, assist, or support students during GEMS educational activities.

Questionnaires are the primary method of data collection for AEOP evaluation anct aditemation about
LI NIHAOALI yiaQ SELSNASYOSa 6AGK YR LISNOSLIIAZ2ZYya 27F LINI
participants; and strengths and areas of improvement for programs.

The guestionnaires have been revised for FY laigm with:

f I'N¥éeQa adN)»GS3IAO LY | yR ! 9B ((TEMSARYNERUGaka®E3 M o0 { ¢ 9 a
(Sustainable Infrastructure);

9 Federal guidance for evaluation of Federal STEM investments (e.g., inclusive of implementation and outcomes
evduation, and outcomes of STE§pecific competencies, transferrable competencies, attitudes
about/identifying with STEM, future engagement in STieMted activities, and educational/career pathways);

9 Best practices and published assessment tools in STHbAB0ON, STEM informal/outreach, and the evaluation/
research communitiesnd

T '9ht Qa GAairz2y (G2 AYLINRGS GKS ljdzZftAade 2F GKS RIGE
and contributions of AEOPs like CQL effecting those changes.

The ug of common questionnaires and sets of items that are appropriate across programs will allow for comparisons
across AEOP programs and, if administered in successive years, longitudinal studies of students as they advance thro
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 Mentor questionnaires providedifgrogram. Both the Youth

FYR aSyiu2N) ljdzSadAz2yyl ANBa KIS (62 GSNBRA2Yas Ly al ROI
version (all other programs)The same basic set of iterisused in both, with slightly modified items afod additional

items used in the advanced versioAdditionally, the surveys are customized to gather information specific structures,
resources, and activities of programs.

Site Visits/Onsite Focus Groups

Purpose:

AR2
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As per the approved FY14 AEOP APP, the external evaluation of GEMS conducted by VT includes site3visits for 2
laboratories with a local GEMSEARCQL pipeline.

Site visits provide the VT evaluation team with finahd opportunities to speak with appnéces and their

mentors. We are able to observe the AEOPs in actibhe information gleaned from these visits assists us in illustrating
and more deeply understanding the findings of other data collected (from questionnaireg). G 2 G I f Zaret ¢ Q&
used to highlight program successes and inform program changes so that the AEOPs can be even better in the future.

Site Selection:

VT evaluators will visit one or two sites in the National Capitol region whose site schedules would provide a range of
STEM topics and grade levels impactédaddition, we will select two distant sites with new, developing, or atypical
programming, or that serve distinct populationghe sites will be mutually agreed upon by VT, ASEE, and the CAM
preliminary conversabns include Adelphi, Alabama, and Champaigh.will coordinate site visits directly with the lab
coordinators at the selected sites (final site selection will be made and sites notified hjuned

Evaluation Activities during GEMS Site Visits:
1 One % minute focus group with-8 youth participants (apprentices);
1 One 45minute focus group with @ mentors;
9 30-60 minutes to observe your program (specifically, to see students engaged in program activities, preferably
with their mentors); and
1 1015 minue transitions between each evaluation activity for moving groups in and out and providing
evaluators with time to organize paperwork and take nature breaks.

Data Analyses

Quantitative and qualitative data were compiled and analyzed after all data dohembncluded. Evaluators

summarized quantitative data with descriptive statistics such as numbers of respondents, frequencies and proportions
of responses, average response when responses categories are assignedl®@ a§ G a OF £ S 6 &®INB S

G2 ¢ ' a{dNRBy3Ife& ! INBS¢0 IyR &adlFyRIFENR RSQOAIFIGAZ2Yyao® (
most common themes in responses.

Evaluators conducted inferential statistics to study any differences among participant grogp$yegender or
race/ethnicity) that could indicate inequities in the GEMS program. Statistical significance indicates whether a result is
unlikely to be due to chance alone. Statistical significance was determinedtggtsf chisquare tests, andarious
non-parametric tests as appropriate, with significance defined at p < 0.05. Because statistical significance is sensitive t
the number of respondents, it is more difficult to detect significant changes with small numbers of respondents.
Practicakignificance, also known as effect size, indicates the magnitude of an effect, and is typically reported when

AR3
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differences are statistically significant. The formula for effect sizes depends on the type of statistical test used, and is
specified, along wt generally accepted rules of thumb for interpretation, in the body of the report.

AR4
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2014 Gains in the Education of Mathematics and Science (GEMS): GEMS Youth Survey

Virginia Tech conducts program evaluation on behalf of the American Society for Engineering Education and U.S. Armyrte determ
how well the Army Educational Outreach Program (AEOP) is achieving its goals of promoting student interest and engagement in
sdence, technology, engineering, and mathematics (STEM). As part of this study Virginia Tech is surveying studentsvfike you)
have participated in Gains in the Education of Mathematics and Science (GEMS). The survey will collect information gloout you,
experiences in school, and your experiences in GEMS.

About this survey

1 While this survey is not anonymous, your responses are CONFIDENTIAL. When atayzind reporting results, your

name will not be linked to any item responses or any s@nts you make.

1 Responding to this survey is VOLUNTARY. You are not requpaditipate, although we hope you do because your
responses will providealuable information for meaningful and continuous improvement.
If you provide your email address, tA&OP may contact you in the future to ask about your academic and career success.
The survey takes about ZB) minutes to complete on average, but could take longer. If there are parts of the survey that
82dz R2y Qi dzy RSNE G yRXZthdtpgat. 'y | Rdzf G F2NJ KSt LI 2NJ &1 ALJ
1 Inthe online survey you can scroll over purple print in the survey to see definitions of words or phrases. These same word:

2NJ LIKN} aSa INBE LINPOARSR 2y GKS a¢SN¥Yaé¢ LIS Ay GKS LI LI

= =

If you have any additional questions or concerns, ag 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 and under, your parent/guardian provided permission for you to participate in the evaluation study when they
authorized your participation in GEMS.

Q1. Do you agree to participate in th&rvey? (required)
¢ Yes, | agree to participate in this survey
¢ No, | do not wish to participate in this surveyf selected, do not complete this survey**

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

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

So that we can determine how diverse students respmbto participation in AEOP programs please tell us about yourself and your
school.

ARG

IT STARTS HERE. 7«


mailto:tbateman@vt.edu
mailto:rkruse75@vt.edu

0eug

ARMY EDUCATIONAL
OUTREACH PROGRAM

Q4. What grade will you start in the fall?

¢ 4th

¢ b5th

¢ 6th

¢ Tth

¢ 8th

¢ 9th

¢ 10th

¢ 1lth

¢ 12th

¢, College freshman

¢ Other, (specify):

¢, Choose not to report

Q5. What is your gender?

¢ Male

¢ Female

¢, Choose not to report

Q6. 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

Q7. Do you qualify for free or reduced lunches at school?
¢ Yes

¢ No

¢, Choose not to report

Q8. Which best describes the location of your school?
Frontier or tribal school

Rural (country)

Suburban

Urban (city)

Q9. What kind of school do you attend?

¢, Public school

¢, Private school

¢, Home school

¢ Online school

¢, Department of Defense school (DoDDS or DoDEA)

AR7
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Q10 Where was the GEM8ogram located?

Army Medical Research and Material Command at Fort Detrick (Frederigk, MD

Army Aviation and Missile Research Development and Engineering Center (Huntsville, AL)
Army Aeromedical Research Laboratory (Fort Rucker, AL)

Army Medical Research Institute of Chemical Defense (Aberdeen, MD)

Army Research Institute for Surgical Reseg8dAn Antonio, TX)

Army Research Institute for Environmental Medicine (Natick, MA)

Armed Forces Medical Examiner System (Dover AFB, DE)

Walter Reed Army Institute of Research (Silver Spring, MD)

Walter Reed Army Institute of Research @ Wheaton High S¢Wdwaton, MD)

Army Research LaborateAberdeen Proving Ground (Aberdeen, MD)

Army Research LaborateAdelphi (Adelphi, MD)

Army Research LaborateWyhite Sands Missile Range (White Sands, NM)

Engineer Research & Development Cer@enstruction EngineerinResearch Laboratory (Champaign, IL)
Engineer Research & Development Cemssissippi (Vicksburg, MS)

[N e TN U A A N & T o Ui o Ui o TR o SR o SR o TR 1

Qll Which GEMS program did you attend?
GEMS

Beginning GEMS/GEMS

Beginning Biomedical GEMS
Beginning Engineering GEMS
Intermediate GEMS/GEMS
Intermediate Biomedical GEMS
Intermediate Engineering GEMS
Advanced GEMS/GEMS

Advanced Biomedical GEMS
Advanced Engineering GEMS
Advanced GEMSPower

Advanced GEMSComputer Science
Advanced GEMSAdvanced Topics
Environmental GEMS

Battlebots GEMS

C$GEMS

GetGame GEMS

Robotics GEMS

Physical Science & Forensics GEMS
Other, (specify):

(oI o I S S S Y TIPS S S Y S o PR P S S S

Q12. How often did you do each of the followirip STEM classes at schdbis year?

At least A few Most Every
Not at all :
once HINES days day
Learnabout new science, technology, engineering, or mathematics ) . . . i
(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
ARS8
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‘Interactwith STEM professionals ‘ é ‘ é ‘ é | é ‘ é

Q13. How often did you do each of the following GEMShis year?

At least A few Most Every

NetEtel once times days day

Learn about new science, technology, engineering, or mathematic ) i i . )
(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
Interact with STEM professionals é é é é é
Q14. How often did you do each of the followirig STEM classes at schdbls year?
ot at a Aties 1€ > -
O e e ore ore
Practice using laboratory or field techniques, procedures, and tool é é é é é
Participate in handson 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
Q15. How often did you do each of the followirig GEMShis year?
ot at a ties 1€ > -
O e e (a ore
Practice using laboratory or field techniques, procedures, and tool é é é é é
Participate in handson STEM activities é é é é é
Work aspart of a team é é é é 4
Communicate with other students about STEM é é é é é

Q16. How often did you do each of the followirig STEM classes at schdbls year?

Notata Atleast — Afew Most Every
once times days day
Pose questions or problems timvestigate 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
Draw conclusions from an investigation é é é é é
Come up with creative explanations or solutions é é é é é
Build (or simulate)something é é é é é
AR9
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Q17. How often did you do each of the following GEMShis year?

At lea ATe O e

ot at @ O e E Ca (a
Pose questions or problems to investigate é é é é é
Design an investigation é é é é 14
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 é

Q18. Thdist below describes instructional and mentoring strategiésat 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 GEMS.

No- my mentor did =~ Yes- my mentor

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 that addressed my learning style é é
Provided me with extra support whenneeded 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
Gaveme constructive feedback to improve my STEM knowledge, skills, or

o ¢ ¢
abilities
Gave me guidance about educational pathways that would prepare me for a i .
STEM career ¢ ¢
Recommended Army Educational Outreach Programs that match my interests é é
Discussed STERareer opportunities with DoD or other government agencies é é

Q19. Rate how the following items impacted your awareness of Army Educational Outreach Programs (AEOPS) during GEMS:
Did not

experience Not at all A little Somewhat | Very much
American Societyor Engineering Education (ASEE) websit é é é é é
Army Educational Outreach Program (AEOP) website é é é é é
AEOP social media é é é é é
AR10
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AEOP brochure é é é é é
AEORP instructional supplies (Rite in the Rain notebook, L{ . . . i ,
Coat, etc.) ¢ ¢ ¢ ¢ ¢
My mentor(s) é é é é é
Inviteda LIS+ { SNE 2NJ a OF NESNE S¢ é é é é é
Participation in GEMS é é é é é

Q20. Rate how the following items impacted your awareness of Department of Defense (DoD) STEM auieagsGEMS:

Ll O Ol al a A e 0, A S
S TETEREE
American Societyor Engineering Education (ASEE) websil 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
Invited&d LIS { SNBE 2NJ a OF NESNE Sd ¢ ¢ ¢ é ¢
Participation in GEMS é é é é é
Q21. How SATISFIED were you with each of the following GEMS program features?
LA O Ol Al a A e 0, a c
S TETETEE
Application or registration process é é é é é
Communications from American Society for Engineering ) . . . ,
Education (ASEE) ¢ ¢ ¢ ¢ <
Communications from GEMS program site é ¢ é é é
Location of program activities é é é é é
Availability of program topics or fields that interest you é é é é é
Instruction or mentorship duringorogram activities é é é é é
Participation stipends (payment) é é é é é
Online educational resources used or provided during . i i , ,
program activities < ¢ < ¢ ¢
LY@AGSR aLISEF{SNaR 2N aOFINBY ¢ ¢ ¢ é e
Field trips or laboratory tours é é é é é
AR11
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Q22. Which category best describes the focus of your GEMS experience?

Science
Technology
Engineering
Mathematics

(SN oI TN a8

Q23. AS A RESULT OF YOUR GEMS EXPERIENCE, how much did you GAIN in the following areas?

Large | Extreme

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 conduct in ) ) i i )
é é é é é

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

Q24. AS A RESULT OF YOUR GEMS EXPERIENCE, how much did you GAIN in the following areas?

Large Extreme

gain
Asking a question that can be answeredth one or more )
investigations ¢ ¢ ¢ ¢ ¢
Making a model to represent the key features and functions of an .
object, process, or system ¢ ¢ ¢ ¢ ¢
Designing procedures for investigations, including selecting methog )
and tools that are appropriate for the data tbe collected ¢ ¢ ¢ ¢ ¢
Carrying out procedures for an investigation and recording data .
accurately ¢ ¢ ¢ ¢ ¢
Considering different ways to analyze or interpret data when )
answering a question ¢ ¢ ¢ ¢ ¢
Displaying numeric data from an investigation in chartsgnaphs to .
identify patterns and relationships ¢ ¢ ¢ ¢ ¢
Using mathematics or computers to analyze numeric data é 2 2 2 2
Supporting a scientific explanation or engineering solution with dat )
from investigations ¢ ¢ ¢ ¢ ¢
Supporting a scientific explanation @ngineering solution with )
relevant scientific, mathematical, and/or engineering knowledge ¢ ¢ ¢ ¢ ¢
Communicating information about your investigations and
explanations in different formats (orally, written, graphically, é é é é é
mathematically, etc.)

AR12
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Q25. AS RESULT OF YOUR GEMS EXPERIENCE, how much did you GAIN in the following areas?

O (Ja . = O = Arge = .
Jd ore ore Ja
Sticking with a task until it is complete é é é é é
Making changes when things do not go as planned é é é é é
Working collaboratively with a team é é é é é
Communicating effectively with others é é é é é
LYyOf dzRAYy3 20KSNEQ LISNALISOGABSH ¢ ¢ ¢ ¢ é
Sense of being part of a learning community é é é é é
Building relationships with professionals in a field é é é é é
Connectinga topic or field and your personal values é é é é é

Q26. AS A RESULT OF YOUR GEMS EXPERIENCE, how much did you GAIN in the following areas?

O (Ja ° = 0 = arge - .
ors ors ors ors
Interest in a new STEM topic or field é é é é é
Clarifying aSTEM career path é é é é é
Sense of accomplishing something in STEM é é é é é
Building academic credentials in STEM é é é é é
Feeling prepared for more challenging STEM activities é é é é é
Confidence to do well in future STEM courses é é é é é
Confidence to contribute t&STEM é é é é é
Thinking creatively about a STEM project or activity é é é é é

Q27. AS A RESULT OF YOUR GEMS EXPERIENCE, how much MORE or LESS likely are you to engage in the following activitie:
science, technology, engineering, or mathematics (STEM) outsfdechool requirements or activities?

ADO
o ame ore
= o
_ e pelore > -
alnad
Visit a science museum or zoo é é é ¢ é
Watch or read norfiction STEM é é é é é
Look up STEM information at a library or on tiernet é é é é é
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
AR13
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Design a computer program or website é é é é 2
Observe things in nature (plant growth, animal behavior, stars or ) )
planets, etc.) ¢ ¢ ¢ ¢ ¢
Talk with friends or family about STEM é é é é é
Mentor or teach other students about STEM 2 é 2 é é
Help with a community service project that relates to STEM 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 é
Work on a STEM project or experiment in a university or professior] )
setting ¢ ¢ ¢ ¢ ¢
Receive an award or special recognition for STEM accomplishmen| ¢ é C', é é

Q28. How far did you want to go in school BEFQRHicipating in GEMS?

¢, Graduate from high school

¢, Goto a trade or vocational school

¢ Goto college for a little while

¢ CAyAaK 02ftftS8S3aS 63SaG | . OKSf 2N RSANB SO

¢, Get more education after college

Q29. How fardo you want to go in school AFTER participating in GEMS?

¢, Graduate from high school

¢, Goto atrade or vocational school

¢ Goto college for a little while

¢ CAyAakK 02tftS83S 63SaG | . OKSf 2N RSaANB SO

é

Get more education after college

Q30. BEFORE GEMS, what kifisvork did you expect to be doing when you are 30 years old? (select the ONE answer that best

describes your career goals BEFORE GEMS)

¢ Undecided ¢, Teaching, nolSTEM

¢ Science (no specific subject) ¢ Medicine (e.g., doctor, dentist, veterinarian, etc.)

¢, Physical science (e.g., physics, chemistry, astronomy, ¢ Health (e.g., nursing, pharmacy, technician, etc.)
materials science)

¢ Biological science ¢ Social science (e.g., psychologist, sociologist)

¢, Earth, atmospheric or oceanic science ¢ Business

¢ Agriculturalscience ¢ Law

¢, Environmental science ¢ English/language arts

¢ Computer science ¢ Farming

¢ Technology ¢ Military, police, or security

¢ Engineering ¢ Art (e.g., writing, dancing, painting, etc.)

¢ Mathematics or statistics ¢ Skilled trade (carpenter, electriciarplumber, etc.)

AR14
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¢, Teaching, STEM

Other

Q31. AFTER GEMS, what kind of work do you expect to be doing when you are 30 years old? (select the ONE answer that best

describes your career AFTER GEMS)
¢ Undecided

¢ Sciencgno specific subject)

¢ Physical science (e.g., physics, chemistry, astronomy,
materials science)

Biological science

Earth, atmospheric or oceanic science
Agricultural science

Environmental science

Computer science

Technology

Engineering

Mathematics or statistics

Teaching, STEM

[ O O S I A O U O N O S o

Teaching, NofiSTEM
Medicine (e.g., doctor, dentist, veterinarian, etc.)
¢ Health (e.g., nursing, pharmacy, technician, etc.)

o o

Social science (e.g., psychologistciologist)
Business

Law

English/language arts

Farming

Military, police, or security

Art (e.g., writing, dancing, paintinggtc.)

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

(OIS S A O O S O S o}

Q32. When you are 30, to what extent do you expect to use your STEM knowledge, skills, and/or abilities in your work?

¢ hotatall

¢, less than 25% of the time
¢ 26% to 50% of the time

¢ 51% to 75% of the time

¢, 76% to 100% of the time

Q33. How many times have you participated in any of the following Army Educational Outreach Programs (AHEG/®s)have

heard of an AEOP but never paiiA LJ 4§ SR a St SO

GbSOHSNED® LT &2dz KF@S y2i KSI N

eve Once s ore eard o
Camp Invention é é é é ¢
eCYBERMISSION é é ¢ ¢ <
Junior Solar Sprint (JSS) é é é é é
West Point Bridge Design Contest (WPBDC) é é é é é
Junior Science & Humanities Symposium (JSHS) 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 4
UNITE é é é é é
Science & Engineering Apprenticeship Program (SEAP) é é é é é
Research & Engineering Apprenticestifpogram (REAP) é ¢ é é é
High School Apprenticeship Program (HSAP) é é é é é
AR15
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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 ) ) ) ) )
(SMART) College Scholarship ¢ ¢ ¢ ¢ ¢
National Defense Science & Engineering Graduate (NDSEG) .

Fellowship ¢ ¢ ¢ ¢ ¢

Q34. How interested are you in participating in the following programs in the future?
Very

Camp Invention é é é 4
eCYBERMISSION é é é é
Junior SolaiSprint (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 é é
GEMS Near Peers é é é é
UNITE e é é é
Science & Engineering Apprenticeship Progré®tAP) é é é é
Research & Engineering Apprenticeship Program (REAP) ¢ é ¢ é
High School Apprenticeship Program (HSAP) é é é é
College Qualified Leaders (CQL) é é é é
Undergraduate Research Apprenticeship Program (URAP) é é ¢ é
Science Mathematics, and Research faansformation (SMART) Colleg

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

Q35. How many jobs/careers in science, technology, engineering, or math (STEM) did you learn about during GEMS?
¢ None

¢ 1

i 2

& 3

¢ 4

¢ 5Sormore

Q36. How manyDepartment of Defense (DoD) STEM jobs/caredis you learn about during GEMS?

¢, None
¢ 1
¢ 2
¢ 3

AR16
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¢ 5ormore

Q37. Rate how much you agree or disagree with each of the following statements about Department of Defense (DoD)
researchers and research:

ong either Agree olgle
Disagree Agree
Disagree or Disagree Agree
DoD researchers advance science and engineering fields é é ¢ 12 é
DoD researchers develop new, cutting edge technologies é é ¢ ¢ é
DoD researchers support nedefense related advancements )
science and technology ¢ ¢ ¢ ¢ ¢
DoD researchers solve realorld problems é é é é é
DoD research is valuable to society é é é é é

Q38. Which of the following statements describe you AFTER PARTICIPATING IN THE GEMS PROGRAM?
Disagree

Disagree- This Agree- Gé?\/lrge\;vas
This did not | happened but GEMS fimar
happen not because @ contributed preasoz
of GEMS
| am more confident in my STEM knowledge, skills, and
abilities ¢ ¢ ¢ ¢
I am more interested in participating in STEM activities outsic
of schoolrequirements ¢ ¢ ¢ ¢
| am more aware of other AEOPs é ¢ é é
| am more interested in participating in other AEOPs é é ¢ ¢
| am more interested in taking STEM classes in school é é é é
| am more interested in attending college é é ¢ ¢
| am more interested in earning a STEMgree in college é é é é
| am more interested in pursuing a STEM career é é é é
I am more aware of DoD STEM research and careers é é ¢ ¢
| have a greater appreciation of DoD STEM research and
careers ¢ ¢ ¢ ¢
| am more interested in pursuing a STEM career with theD é é é é

Q39. What are the three most important ways that you have benefited from GEMS?
Benefit #1:

AR17
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Benefit #2:

Benefit #3:

40. What are the three ways that GEMS should be improved for future participants?
Improvement #1:

Improvement #2:

Improvement #3:

Q41. Tell us about your overall satisfémn with your GEMS experience.

Thank you for your input and remember that your responses are completely confidential.

If you have any questions or concerns, please email:
Tanner Bateman thateman@vt.edwor Rebecca Kruserkruse75@vt.edu

IT STARTS HERE. 7«
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GEMS Youth Data Summary

So that we can determine how diverse students respond to participation in AEQRp1S,
please tell us about yourself and your school. What grade will you start in the fall? (selec
(Avg. = 8.46, SD = 1.89)

Freq. %
4th 2 <1%
L 88 5%
6" 206 11%
7 335 18%
gh 390 21%
g 299 16%
100 250 13%
11 194 10%
120 107 6%
College freshman (13) 13 1%
College sophomore (14) 0 0%
College junior (15) 0 0%
College senior (16) 0 0%
Graduate program (17) 0 0%
Other, (specify): 2 <1%
Choose not to report 4 <1%

Total 1890 100%
b20iSd hiKSNIT a4l 2YS8480K22t¢ o0y I' HOUOD
What is your gender?

Freq. %
Male 1035 55%
Female 827 44%
Choose not to report 26 1%

Total 1888 100%

IT STARTS HERE. 7«
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What is your race or ethnicity?
Freq. %

Hispanic or Latino 123 7%
Asian 283 15%
Black or African American 417 22%
Native American oAlaska Native 13 1%
Native Hawaiian or Other Pacific Islander 9 <1%
White 849 45%
Other race or ethnicity, (specify): 109 6%
Choose not to report 84 4%

Total 1887 100%
b2GS® hGKSNIT a!aAly YR 2KAGSE 6y2 KA M4 =0 v alh ESIRX addif yiR
2KAGSE o6y ' p0s aLOGFEALFYEé Oy I' HOX daARRES 9FadGsSNRE oy
Gl AaLIFYAO YR . tF01¢ o6y I' HOZ GAQHYW{ES 2&KIANISE tLIVIRSE WY D
WE LI ySasSés amkn | AaLI yAOeETZ a! TNROFY ! YSNRHNMSNADO I LyKR A Sy6él
[FGAY2¢63 ! YSNI AAlLYyEéES ! YSNAOIyéS GoRANFPEILEEfAdVER] G
PYSNAOFYés a.fFO1 FYR blGAGS ' YSNAOFyYyés aofl Ol FyR tdzf
G/ KAySaSk o0ftFO1£€X a9dz2NY aAlyéY GDAYISNBWEIAGDgEIEY 84 & W/ RKEA G
PAALFYET GlILAALIYAO 2N ! aAlyés alAaLlh yaor . f1 012 2 KAGMe
FYR /2t dzYoAlyéx a2KAGS FYR DSNNIYEZT &2 KAWRSKA (Y= bl AlaALA Sy
t SNUzOA Il yé @

Do you qualify for free or reduced lunches at school?
Freq. %
Yes 228 12%
No 1474 79%
Choose not to report 171 9%
Total 1873 100%
Which best describes the location of your school?
Freq. %
Frontier ortribal school 4 <1%
Rural (country) 214 11%
Suburban 1288 68%
Urban (city) 377 20%
Total 1883 100%

AR20
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What kind of school do you attend?
Freq. %
Public school 1517 80%
Private school 263 14%
Home school 95 5%
Online school 6 <1%
Department ofDefense school (DoDDS or DoDEA) 8 <1%
Total 1890 100%
Where was the GEMS program located?
Freq. % Freq. %
Army Medical Research and Material 0 Walter Reed Army Institute of Research 0
Command at Fort Detrick (Frederick, M 437 23% (Silver SpringMD) 299 16%
AT AUELOR E M'S.S 2 Research Walter Reed Army Institute of Research
Development and Engineering Center 75 4% . 81 4%
. @ Wheaton High School (Wheaton, MC
(Huntsville, AL)
Army Aeromedical Research Laborator 0 Army Research LaboratopAberdeen 0
(Fort Rucker, AL) 178 9% Proving Ground (Aberdeen, MD) 191 10%
Army Medlcal Research Institute of 113 6% Army Rc_esearch Laboratosfdelphi 76 1%
Chemical Defense (Aberdeen, MD) (Adelphi, MD)
Army Research Institute for Surgical 69 4% Army Research LaboratofWhite Sands 39 20
Research (Safintonio, TX) Missile Range (White Sands, NM)
. Engineer Research & Development
é;r\r;?rl oi‘;ir\s:rzlat;clhl\/llzztiltt::lrfz ?I)\Iratick MA) 131 7% Center Construction Engineering 39 2%
’ Research LaboratoryChampaign, IL)
Armed Forces Medical Examiner Syste 91 50 Engineer Research & Development 80 4%
(Dover AFB, DE) ° CenterMississippi (Vicksburg, MS) 0
Total | 1899 | 100%
AR21
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Which GEMS program did you attend?

Freq. % Freq. %
GEMS 279 15% Advanced GEMSPower 22 1%
Beginning GEMS / GEMS 230 12% Advanced GEMSComputer Science 30 2%
Beginning Biomedical GEMS 92 5% Advanced GEMSAdvanced Topics 15 1%
Beginning Engineering GEMS 43 2% Environmental GEMS 72 4%
Intermediate GEMSGEM& 344 18% Battlebots GEMS 47 2%
Intermediate Biomedical GEMS 148 8% CSI GEMS 93 5%
Intermediate Engineering GEMS 19 1% GetGame GEMS 89 5%
Advanced GEMS / GENaS 86 5% Robotics GEMS 43 2%
Advanced Biomedical GEMS 121 6% Physical Science Borensic GEMS 0 0%
Advanced Engineering GEMS 22 1% Other, (specify): 104 5%
Total | 1899 | 100%
b2GS® hGKSNIT abSdzNPaOASYyOSé o6y I' mannood
How often do you do each of the following in STEM classes at school this year?
1 2 3 4 5 n Avg. | SD
:ﬁg::eitr’;‘;“f)‘;" nﬁg&gcrsattl‘zcsh(g%%’) topics | 132 (79)| 125 (7%)| 445 (24%] 565 (30%] 611 (33%] 1878 | 3.74 | 118
Apply STEM knowledge to real life situations | 225 (12%] 259 (14%] 571 (31%) 537 (29%) 277 (15%) 1869 | 3.20 | 1.21
Learn aboututting-edge STEM research 428 (23%) 385 (21%] 576 (31%) 296 (16%) 160 (9%)| 1845 | 2.66 | 1.24
Learn about different STEM careers 341 (18%) 352 (19%)] 665 (36%)] 295 (16%) 201 (11%) 1854 | 2.82 | 1.22
Interact with STEM professionals 653 (35%)] 471 (25%) 413 (22%)] 116 (6%)| 215 (12%) 1868 | 2.34 | 1.32
b2iSe® wSalLkRyasS a0FtSYy m I abz2d Fd Ffftxé w ' atd €SFad
How often do you do each of the following in GEMS this year?
1 2 3 4 5 n Avg. | SD
:ﬁg::ei?ﬁg gfvﬁth”ecria tt?ccsh?ngogn);') topics | 30(2%) | 78.(4%) | 161 (9%)| 287 (15%|1316 (70% 1872 | 4.49 | 0.93
Apply STEM knowledge to real life situations| 84 (5%) | 129 (7%)| 257 (14%] 505 (27%) 889 (48%) 1864 | 4.07 | 1.14
Learn aboututting-edge STEM research 107 (6%)| 135 (7%)| 253 (14%] 464 (25%) 888 (48%) 1847 | 4.02 | 1.20
Learn about different STEM careers 72 (4%) | 123 (7%)| 246 (13%) 343 (19%)1070 (58% 1854 | 4.20 | 1.13
Interact with STEM professionals 94 (5%) | 142 (8%)| 234 (13%) 406(22%)| 978 (53%) 1854 | 4.10 | 1.19
b2iSed wSaLkyasS aoltSYy m I abz2d 4G Fftftzé w ' al' G tSEHad
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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
E:ggggﬁrgz"”gn'jtt’gg?stow or field techniques, | 555 1704] 248 (13%6] 678 (36%] 425 (23%)] 196 (10%] 1872 | 2.96 | 1.21
Participate in handsn STEM activities 186 (10%) 245 (13%)] 720 (39%)] 472 (25%) 244 (13%) 1867 | 3.18 | 1.13
Work as part o team 131 (7%)| 112 (6%)| 474 (25%] 756 (40%) 399 (21%) 1872 | 3.63 | 1.10
Communicate with other students about STE 296 (16%] 270 (14%) 449 (24%) 479 (26%)] 373 (20%) 1867 | 3.19 | 1.34
b20iS® wSalLkRyasS a0ltSY m I abBAYS&ZEtN>E daRad! RIRAZ&G p

How often do you do each of the following in GEMS this year?

1 2 3 4 5 n Avg. | SD
Practice using laboratory or field techniques, | o) 300y | 100 (50)| 157 (8%)| 302 (16%]1263 (679 1873 | 4.40 | 1.03
procedures, and tools
Participate in handsn STEM activities 23 (1%) | 60 (3%) | 114 (6%)| 242 (13%)1432 (77% 1871 | 4.60 | 0.84
Work as part of a team 17 (1%) | 35 (2%) | 96 (5%) | 243 (13%)1477 (79% 1868 | 4.67 | 0.74
Communicate with other students about STE 74 (4%) | 84 (5%) | 146 (8%)| 277 (15%)1285 (69% 1866 | 4.40 | 1.07
b2iSe® wSaLkRyasS &a0ltSYy m I abz2d Fd Fftft=é w [ a!d tSFHad
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 or problems to investigate 208 (12%) 229 (13%) 528 (29%] 569 (32%) 264 (15%) 1798 | 3.25 | 1.20
Design an investigation 429 (24%) 367 (20%)] 577 (32%) 304 (17%) 117 (7%)| 1794 | 2.62 | 1.20
Carry out an investigation 350 (20%) 334 (19%) 590(33%)| 359 (20%)] 157 (9%)| 1790 | 2.80 | 1.22
Analyze and interpret data or information 163 (9%)| 176 (10%) 468 (26%] 648 (36%) 339 (19%) 1794 | 3.46 | 1.17
Draw conclusions from an investigation 224 (13%) 228 (13%) 540 (30%)] 562 (31%) 233 (13%) 1787 | 3.20 | 1.19
g:lumtﬁ)r‘]’s il EEEE R G E WIS 172 (10%)] 219 (12%)] 558 (31%)] 526 (30%)] 299 (17%] 1774 | 3.32 | 1.18
Build (or simulate) something 242 (14%) 358 (20%) 663 (37%] 357 (20%) 172 (10%) 1792 | 2.92 | 1.15

b2iS® wSaLkyas

a0kt aytdratary®OSES

bt fTz&! HTB 6

GAYS&azZé n
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How often do you do each of the following in GEMS this year?

1 2 3 4 5 n Avg. | SD
Pose questions or problems to investigate 84 (5%) | 128 (7%)| 274 (15%) 449 (25%] 871 (48%) 1806 | 4.05 | 1.16
Design an investigation 202 (11%) 203 (11%) 306 (17%) 381 (21%) 713 (40%) 1805 | 3.66 | 1.38
Carry out an investigation 122 (7%)| 171 (9%)| 232 (13%) 347 (19%) 933 (52%) 1805 | 4.00 | 1.28
Analyze and interpret data or information 68 (4%) | 118 (7%)| 215(12%)| 382 (21%)1019 (57% 1802 | 4.20 | 1.12
Draw conclusions from an investigation 106 (6%)| 147 (8%)| 226 (13%] 361 (20%)] 961 (53%) 1801 | 4.07 | 1.23
g(;’lumtﬁ)gg with creative explanations or 54 (3%) | 119 (7%)| 213 (12%) 391 (22%)1022 (57% 1799 | 4.23 | 1.08
Build (or simulate) something 43 (2%) | 112 (6%)| 203 (11%] 389 (22%]1057 (59% 1804 | 4.28 | 1.04
b2GSed wSalLlkyasS aoltSYy m I abz2d Fa4G FffZé w ' al'dG tSFHad

Thelist below describes instructional amdentoring strategies that are effective ways to support STEM learners. From the
below, please indicate which strategies your mentor(s) used when working directly with you in GEMS:

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

used this strategy did not use this

with me strategy with me
n Freq. % Freq. %
IiI—;glped me become aware of the roles STEM play in my everyd: 1741 1482 85% 259 15%
Helped me understand how STEM can help me improve my 1738 1267 73% 471 27%
community
Used teaching/mentoringctivities that addressed my learning sty 1742 1435 82% 307 18%
Provided me with extra support when | needed it 1737 1617 93% 120 7%
Enc_ouragfed me to _exchange |dea_s with others whose backgrou 1737 1391 80% 346 20%
or viewpoints are different from mine
gg)nqued me to work on a collaborative project as a member of a 1741 1672 96% 69 4%
Helped me practice a variety of STEM skills with supervision 1738 1604 92% 134 8%
Ge_lve me qqnstructlve feedback to improve my STEM knowledg 1739 1539 88% 200 12%
skills, orabilities
Gave me guidance about educational pathways that would prep 1736 1421 8206 315 18%
me for a STEM career
Rec_ommended Army Educational Outreach Programs that matc 1739 901 5206 838 48%
my interests
Discussed STEM c_arem’portunltles with DoD or other 1739 1063 61% 676 39%
government agencies
AR24

IT STARTS HERE. 7«




0eug

ARMY EDUCATIONAL
OUTREACH PROGRAM

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

0 1 2 3 4 n Avg. | SD

American Society for Engineering Bducation |, \aq ga04 120 (706)[ 101 (11%] 201 (12%] 125 (7%)| 1725 | 2.52 | 1.01
(ASEE) website ' '
Qggzitiducat'o”a' Outreach Program (ABOP) 726 5061 106 (6%)| 260 (15%] 302 (17%)] 284 (16%] 1728 | 2.80 | 0.99
AEOP social media 1005 (58% 181 (10%) 232 (13%)] 190 (11%] 117(7%) | 1725 | 2.34 | 1.03
AEOP brochure 809 (47%) 165 (10%) 265 (15%) 238 (14%)] 242 (14%) 1719 | 2.61 | 1.06
AEOP instructional supplies (Rite in the Rain| ;0 4001 10g (696)| 202 (179%] 342 (20%)] 572 (33%] 1719 | 3.05 | 0.99
notebook, Lab Coat, etc.)

My mentor(s) 122(7%) | 64 (4%) | 207 (12%) 327 (19%)1004 (58% 1724 | 3.42 | 0.86
LY@AGSR aLISF{1SNE 2NJ |252(15%) 81 (5%) |201 (12%) 400 (23%) 788 (46%)] 1722 | 3.29 | 0.90
Participation in GEMS 74 (4%) | 34 (2%) | 102 (6%)| 235 (14%)1278 (74% 1723 | 3.67 | 0.68
NotewS&aLl2yasS a0FlfSY n ' 45AR b2i 9ELISNASYyOSzé wm I abz2id |

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

0 1 2 3 4 n Avg. | SD
argeégfvﬁzgﬂy for Engineering Education |05 004 141 (8%)| 197 (12%)] 185 (11%] 128 (7%)| 1713 | 2.46 | 1.04
@;”ggitiducat'ona' Outreach Program (ABOP) g1y (906| 159 (9%)| 274 (16%] 241 (14%) 195 (11%] 1709 | 2.54 | 1.03
AEOP social media 998 (58%] 193 (11%)] 214 (13%) 172 (10%] 132 (8%)| 1709 | 2.34 | 1.07
AEOP brochure 838 (49%) 187 (11%) 274 (16%)] 218 (13%) 185 (11%] 1702 | 2.46 | 1.05
AEOP instructional supplies (Rite in the Rain| ;o5 g0, 210 (1206] 281 (16%) 310 (18%) 418 (24%)] 1707 | 2.7 | 1.10
notebook, Lab Coat, etc.)
My mentor(s) 209 (12%)] 116 (7%)| 232 (14%) 348 (20%] 793 (47%)] 1698 | 3.22 | 0.98
LY@AGSR &aLISFH{SNA 2NJ 299 (17%) 113 (7%)| 208 (12%] 346 (20%] 744 (44%) 1710 | 3.22 | 0.97
Participation in GEMS 167 (10%] 77 (5%) | 189 (11%) 303 (18%] 974 (57%)] 1710 | 3.41 | 0.89
b2iS® wSaLRryasS &a0LftSY n ' @45AR b2d 9ELISNASYyOSz¢ m I ab
AR25

IT STARTS HERE. 7«




0eug

ARMY EDUCATIONAL
OUTREACH PROGRAM

How SATISFIED were you with the following GEMS program features?

0 1 2 3 4 n Avg. | SD
Application orregistration process 137 (8%)| 77 (4%) | 262 (15%)] 543 (32%) 695 (41%) 1714 | 3.18 | 0.88
(E:g;r':';“e’::ggtg’gjcf;‘t’lg’nﬁggg‘” Society for | o3 (3796] 75 (4%) | 221 (13%)] 346 (20%] 441 (26%)] 1706 | 3.06 | 0.94
Communications from [GEMS site] 334(20%) 67 (4%) | 240 (14%) 417 (24%) 647 (38%] 1705 | 3.20 | 0.90
Location of program activities 70 (4%) | 54 (3%) | 200 (12%) 397 (23%] 984 (58%) 1705 | 3.41 | 0.83
ﬁ‘t’s:fski")'/tguo‘c program topics or fields that | o 590 | 46 (306) | 179 (11%] 372 (22%]1052(62%| 1697 | 3.47 | 0.80
rcstlt\r/lljt?etlscm Ol TS EUTTE [eEEi 40 (2%) | 18 (1%) | 130 (8%)| 317 (19%]1195 (70% 1700 | 3.62 | 0.68
Participation stipends (payment) 45 (3%) | 30 (2%) | 89 (5%) | 266 (16%)1269 (75% 1699 | 3.68 | 0.66
dot?rlilr:]g Sfoléi:x”;i‘f\fig:;ces used or provided 5o, 53041 91 (506) | 232 (14%] 392 (23%] 586 (35%] 1695 | 3.13 | 0.94
Invited speakers or "career" events 155 (9%)| 46 (3%) | 150 (9%)| 367 (22%) 986 (58%] 1704 | 3.48 | 0.79
Field trips or laboratory tours 414 (24%] 59 (3%) | 136 (8%)| 251 (15%)] 845 (50%) 1705 | 3.46 | 0.86
b2iS® wSaLkRyasS &a0FftSY n I @45AR b2d 9ELISNASYyOSsz¢ m I ab
Which category best describes the focus of your GEMS experience?

Freq. %
Science 1070 61%
Technology 251 14%
Engineering 403 23%
Mathematics 43 2%
Total 1767 100%

AS A RESULT OF YOUR GEMS EXPERIENCE, how much did you GAIN in the following areas?

1 2 3 4 5 n Avg. | SD
Knowledge of a STEM topic or field in depth | 46 (3%) | 132 (7%)| 454 (25%)] 739 (40%) 455 (25%] 1826 | 3.78 | 0.98
E’L?gvéerci%el d°f research conducted in @ STEM 5y 200y | 137 (806)| 419 (23%] 736 (40%] 483 (26%] 1825 | 3.80 | 1.00
ﬁé’;"’gf2§n°JJ§tSi?1a;‘3ThEﬁ’\;°cesses' ethics, ani g1 406 | 172 (9%)| 484 (27%] 606 (33%] 474 (26%] 1817 | 3.67 | 1.10
Er”ocl’)"l‘gfndfﬁ]og‘é"&’ professionals work onreal - 54 o9 | 116 (696)| 330 (18%) 653 (36%] 687 (38%)] 1825 | 4.00 | 1.00
:f;eoz’x"es‘?sw‘l’f what everyday research Work il - ¢ 3001 | 135 (706)| 392 (219%] 569 (31%] 668 (37%] 1827 | 3.90 | 1.08
b2iS® wSaLkRyasS &a0FLtSY m I b2 3IFLAYyZé w I a! fAGGES 3AFA
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AS A RESULT OF YOUR GEMS EXPERIENCE, how much did you GAIN in the following areas?

1 2 3 4 5 n Avg. | SD
Asking a question that can be answered with | go 0, | 190 (1106] 506 (30%6] 543 (329%] 370 (22%)] 1697 | 3.54 | 1.10
one or more investigations
Applying knowledge, logic, and creativity to
propose scientific explanations or engineerin 59 (3%) | 129 (8%)| 410 (24%) 598 (35%) 494 (29%)] 1690 | 3.79 | 1.05
solutions that can béested with investigations
Making a model to represent the key feature o, g, | 159 (1006] 438 (2696] 523 (31%] 482 (28%] 1693 | 3.68 | 1.13
and functions of an object, process, or systen
Designing procedures for investigations,
including selecting methods and tools that ar¢ 100 (6%)| 169 (10%) 433 (26%] 530 (31%) 456 (27%) 1688 | 3.64 | 1.15
appropriate for the data to be collected
Carrying out procedures for an investigation | o, 504y | 151 (906)| 433 (26%] 537 (32%)] 472 (28%) 1683 | 3.68 | 1.13
and recordingdata accurately
ComeieEiig) elierent WS @ enslize er 93 (6%) | 164 (10%) 431 (26%) 548 (33%)] 442 (26%) 1678 | 3.64 | 1.13
interpret data when answering a question
Displaying numeric datérom an investigation
in charts or graphs to identify patterns and | 206 (12%)] 223 (13%) 470 (28%)] 437 (26%) 345 (21%) 1681 | 3.29 | 1.27
relationships
gjr':gri?"’(‘;;’;mat'cs Of Computers 10 analyzel g1 17941 298 (149%] 413 (25%) 412 (25%)] 345 (21%)] 1679 | 3.19 | 1.36
Supporting a scientific explanation or
engineering solution with data from 104 (6%)| 211 (13%] 416 (25%) 499 (30%) 453 (27%) 1683 | 3.59 | 1.18
investigations
Supporting a scientific explanation or
engineering solution with relevarscientific, 93 (6%) | 183 (11%) 409 (24%) 543 (32%)] 456 (27%) 1684 | 3.64 | 1.15
mathematical, and/or engineering knowledge
Communicating information about your
investigations in different formats (orally, 118 (7%)| 206 (12%) 433 (26%] 475 (28%) 449 (27%) 1681 | 3.55 | 1.20
written, graphically, mathematically, etc.)
b2iSd wSaLkyasS &a0LftSY m I b2 3AFLAYyZé w I a! tAGGES 3L A
AS A RESULT OF YOUR GEMS 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 78 (5%) | 126 (7%)| 383 (23%) 575 (34%)] 526 (31%) 1688 | 3.80 | 1.10
g’::ﬁ:‘gd‘:hanges when things donotgoas | g 00y | 142 (896)| 383 (23%] 592 (35%) 500 (30%] 1683 | 3.78 | 1.08
Workingcollaboratively with a team 46 (3%) | 127 (8%)| 308 (18%)] 530 (31%) 672 (40%) 1683 | 3.98 | 1.06
Communicating effectively with others 54 (3%) | 142 (8%)| 345 (21%)] 543 (32%) 595 (35%) 1679 | 3.88 | 1.08
'&e{igofnstRA y3 2UKSNRQ LS| o (4%) | 158(9%) | 357 (21%] 533 (32%)] 572 (34%) 1682 | 3.83 | 1.11

AR27
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Sense of being part of a learning community | 67 (4%) | 165 (10%) 325 (19%) 557 (33%) 570 (34%) 1684 | 3.83 | 1.12
Eé‘lgd'”g relationships with professionals in a | ;11 700 170 (1006] 348 (21%] 510 (30%) 543(32%)| 1682 | 3.72 | 1.20
S;L‘ggc“”gatc’p'c or field and your personall 4\, o0 186 (119] 350 (21%] 518 (31%] 530 (31%] 1685 | 3.71 | 1.19
b2GS® wSalLlyasS aoOltSYy m I ab2 3ALAYyZé w I a! tAGGES 3FA
AS A RESULT OF YOUR GEMS 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 118 (7%)| 184 (10%) 427 (24%) 557 (31%) 520 (29%] 1806 | 3.65 | 1.18
Clarifying a STEM career path 167 (9%)| 227 (13%)| 476 (26%)] 512 (28%) 423 (23%) 1805 | 3.44 | 1.23
Sense of accomplishing something in STEM | 70 (4%) | 157 (9%)| 346 (19%) 611 (34%)] 619 (34%) 1803 | 3.86 | 1.10
Building academic credentials in STEM 110 (6%)| 157 (9%)| 422 (23%)] 597 (33%) 510 (28%) 1796 | 3.69 | 1.15
Zi;\'/'irt‘igsprepared for more challenging STEM| ¢ 4105 | 158 (99)| 342 (19%] 599 (33%)] 640 (35%] 1808 | 3.88 | 1.11
Confidence to do well in future STEM course{ 67 (4%) | 150 (8%)| 335 (19%) 603 (33%] 646 (36%) 1801 | 3.89 | 1.10
Confidence to contribute tSTEM 84 (5%) | 145 (8%)| 397 (22%)] 574 (32%) 606 (34%) 1806 | 3.82 | 1.12
Z?t':\‘,'l‘t';g creatively about a STEM project or | g 00y | 150 (896)| 305 (179%) 564 (31%] 707 (39%] 1805 | 3.93 | 1.13
b2iS® wSaLl2yasS a40Ft{SY M I GBRAVAIAYETED HATI NEStAIGAY BE Ip Al

AS A RESULT OF YOUR GEMS EXPERIENCE, how much MORE or LESS likely are you to engage in the following activi

technology, engineering, or mathematics (STEM) outside of school requiremestt\ities?

1 2 3 4 5 n Avg. | SD
Visit a science museum or zoo 79 (4%) | 67 (4%) | 941 (52%) 485 (27%] 241 (13%) 1813 | 3.41 | 0.92
Watch or read nofiction STEM 83 (5%) | 122 (7%)| 892 (49%) 530 (29%)] 184 (10%] 1811 | 3.34 | 0.91
;‘:‘g:‘ngf STEM information afiarary oronthe | o oo, | og (506) | 710 (39%) 643 (36%] 274 (15%)] 1810 | 3.51 | 0.97
g'e':/'fsg (play) with a mechanical or electrical | 51 500y | 60 (306) | 491 (279%] 677 (37%] 551 (30%] 1810 | 3.92 | 0.93
Work on solving mathematical or scientific |\ a0, | 76 (406 | 644 (36%)] 649 (36%] 383 (21%)] 1801 | 3.69 | 0.94
puzzles
Design a computer program or website 102 (6%)| 107 (6%)| 798 (44%) 452 (25%) 347 (19%] 1806 | 3.46 | 1.04
Observe things in nature (plant growth, anima oo a0,y | g5 5041 | 853 (4796] 508 (28%] 307 (17%] 1812 | 3.51 | 0.94
behavior, stars or planets, etc.)
Talk with friends or family about STEM 60 (3%) | 68 (4%) | 568 (31%)] 671 (37%) 443 (24%)] 1810 | 3.76 | 0.97
Mentor or teach other students about STEM | 65 (4%) | 92 (5%) | 598 (33%) 628 (35%] 420 (23%) 1803 | 3.69 | 1.00
ngt’e";":g gﬁg\"ﬂm””'ty service projectthat | o, a00y | 72 (a06) | 642 (36%] 634 (35%] 394 (22%) 1796 | 3.69 | 0.96
AR28
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Participate in a STEM club, student associati{ ¢, 9, | 64 (496) | 557 (3106] 676 (37%] 449 (25%] 1808 | 3.77 | 0.98
or professional organization

Participate in STEM camp, fair, or competitiol 53 (3%) | 78 (4%) | 528 (29%) 655 (36%] 492 (27%) 1806 | 3.81 | 0.98
Take an elective (not required) STEM class | 60 (3%) | 68 (4%) | 549 (31%)] 634 (35%) 479 (27%) 1790 | 3.78 | 0.99
BT G & SEw) [ETPTSES OF GIUSliis iz 41 (2%) | 66 (4%) | 542 (30%) 636 (35%) 517 (29%) 1802 | 3.84 | 0.96
university or professional setting

Receive an award or special recognition for 0 0 0 0 o]

STEM accomplishments 36 (2%) | 48 (3%) | 487 (27%) 658 (37%) 572 (32%) 1801 | 3.93 | 0.93
Note. Response scale: =a dzOK f Saa fA(1Steézé w I a[ Saa tA1Stezé o I ¢

Y2NB fA]1Steéo

How far did you want to go in school BEFORE patrticipating in GEMS?
Freq. %
Graduate from high school 204 12%
Go to a trade owocational school 13 1%
Go to college for a little while 65 4%
CAYyAakK 02fttS3sS o3asSa I I OK 638 38%
Get more education after college 744 45%
Total 1664 100%

How far did you want to go in school AFTER patrticipating in GEMS?

Freq. %

Graduate from high school 45 3%

Go to a trade or vocational school 10 1%

Go to college for a little while a7 3%
CAyAak O2ftfS3S o63Si I OK 527 32%
Get more education after college 1038 62%
Total 1667 100%

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

Freq. % Freq. %
Undecided 245 15% Teaching, norSTEM 20 1%
Science (no specific subject) 85 5% (l\e/:(e::o)hcme BT, VR, 246 15%
Physical science (physu;s, chemistry, 49 3% Health (nursing, pharmacy, technician, 35 206
astronomy, materials science, etc.) etc.)
AR29
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Biological science 71 4% Social science (psychologist, sociologis| 15 1%
Earth,atmospheric or oceanic science 15 1% Business 39 2%
Agricultural science 6 <1% Law 44 3%
Environmental science 12 1% English/language arts 7 <1%
Computer science 82 5% Farming 4 <1%
Technology 52 3% Military, police, or security 70 4%
Engineering 261 16% Art (writing, dancing, painting, etc.) 59 4%
Mathematics or statistics 25 1% ;I;lg:ak()jetria;ilgcarpenter, electrician, 1 <1%
Teaching, STEM 12 1% Other, (specify): 226 13%
Total | 1681 | 100%

Note: Other = STEM careers (n = BAEMelated careers (n=42), Ngn¢ 9a OF NESNA oOomMnuH0OZ a9@S|

AFTER GEMS, what kind of work do you expect to be doing when you are 30 years old? (select the ONE answer that beg
your career goals AFTER GEMS)

Freq. % Freq. %
Undecided 217 13% Teaching, NnofiSTEM 10 1%
Science (no specific subject) 105 6% (I\a/:i.c)hcme (I, EERTE, VR, 237 14%
ratronomy. materils soence, o0y | % | % | ey oo PETeEnIE | | o
Biological science 88 5% Social science (psychologist, sociologis| 18 1%
Earth, atmospheric or oceanic science 17 1% Business 28 2%
Agricultural science 6 <1% Law 36 2%
Environmental science 11 1% English/language arts 3 <1%
Computer science 99 6% Farming 1 <1%
Technology 62 4% Military, police, or security 65 4%
Engineering 290 17% Art (writing, dancing, painting, etc.) 32 2%
Mathematics or statistics 25 1% Ellalgt]agjetrr'a;z;carpenter, electrician, 1 <1%
Teaching, STEM 14 1% Other, (specify): 214 13%
Total | 1679 | 100%

Note. Other = STEM careers (n = 84), STiafled careers (n=40), Ngn¢ 9a OF NESNA O6yHOZI &9 @SN
LYY NROK Sy2daAK +d onéx FYR dadzt G§ALX S¢ o
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When youare 30, to what extent do you expect to use your STEM knowledge, skills, and

abilities in your work?

Freq. %

not at all 23 1%

less than 25% of the time 81 5%
26% to 50% of the time 215 13%
51% to 75% of the time 515 31%
76% to 100% of the time 815 49%
Total 1649 100%

How many times have you participated in any of the following Army Educational Outreach Programs? If you have not hear
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 785 (47%) 698 (42%] 85 (5%) | 47 (3%) | 40 (2%) | 1655 | 1.34 | 0.78
eCYBERMISSION 671 (41%)] 873 (53%] 51 (3%) | 32 (2%) | 23 (1%) | 1650 | 1.19 | 0.60
Junior Solar Sprint (JSS) 716 (43%)] 849 (52%] 42 (3%) | 29 2%) | 11 (1%) | 1647 | 1.14 | 0,51
West Point Bridge Design Contest (WPBDC)| 639 (39%) 893 (54%) 52 (3%) | 32 (2%) | 31 (2%) | 1647 | 1.21 | 0.64
Junior Science & Humanities Symposium (JS 704 (43%] 817 (50%)] 38 (2%) | 40 (2%) | 21 (1%) | 1620 | 1.20 | 0.62
Sgg‘jc'g (tg%,\EA‘gca“O” of Mathematics and | 171 1 051 302 (18%] 586 (36%] 306 (19%)] 282 (17%] 1647 | 2.38 | 1.01
GEMS Near Peers 474 (29%] 922 (56%) 103 (6%)| 65 (4%) | 82 (5%) | 1646 | 1.41 | 0.88
UNITE 721 (44%) 843 (51%] 32 (2%) | 33 (2%) | 17 (1%) | 1646 | 1.16 | 0.56
(SSCI'EEA”;)e & Engineerirgpprenticeship Program o, 37041 923 (56%] 49 (3%) | 38 (2%) | 33 (2%) | 1647 | 1.21 | 0.66
Ef:;rzr:]h(s‘EEA”g)'”ee””g Apprenticeship | o0 1004) 883 (54%] 43 (3%) | 34 (2%) | 30 (2%) | 1647 | 1.20 | 0.64
High School Apprenticeship Program (HSAP) 699 (43%) 856 (52%] 36 (2%) | 30 (2%) | 23 (1%) | 1644 | 1.17 | 0.59
College Qualified Leaders (CQL) 727 (44%) 834 (51%) 31 (2%) | 33 (2%) | 20 (1%) | 1645| 1.17 | 0.59
g?odgﬁ;gr;aﬁd‘gfpﬁeseamh Apprenticesip | 259 (4504 823 (5006] 27 (2%) | 35 (2%) | 21 (1%) | 1645 | 1.18 | 0.60
Science Mathematics, and Research for
Transformation (SMART) College Schojarshiy 731 (49| 800 (49%] 43 (3%) | 39 (29%) | 35 (29%) | 1648 | 125 | 0.71
(NB?:;’S::eD(‘f\lfg';SsGS)CI':eeTI‘;iv‘i‘h'iEp”9'”ee””g 820 (50%)] 743 (45%] 28 (2%) | 33 (2%) | 23 (1%) | 1647 | 1.20 | 0.64
b2GS® wSaLlyasS aolFtSY n I abS@SNI KSFINR 2F AdZ¢é m I' abs$s
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How interested are you in participating in the following programs in the future?

1 2 3 4 n Avg. SD
Camp Invention 706 (43%) 455(28%)| 306 (19%] 178 (11%)] 1645 | 1.97 | 1.02
eCYBERMISSION 736 (45%) 410 (25%) 305 (19%] 189 (12%) 1640 | 1.97 | 1.05
Junior Solar Sprint (JSS) 775 (47%) 396 (24%) 282 (17%] 180 (11%) 1633 | 1.92 | 1.04
West Point Bridge Design Contest (WPBDC) 653 (40%) 395 (24%) 347 (21%)] 237 (15%) 1632 | 2.10 | 1.09
Junior Science & Humanities Symposium (JSHS) 725 (45%) 381 (23%) 310 (19%] 206 (13%) 1622 | 2.00 | 1.07
Gains in the Education of Mathematics and Science (GE 215 (13%)] 228 (13%) 301 (18%) 969 (57%] 1713 | 3.18 | 1.08
GEMNear Peers 373 (22%) 328 (19%) 422 (25%] 589 (34%) 1712 | 2.72 | 1.15
UNITE 720 (44%) 379 (23%) 324 (20%] 210 (13%)] 1633 | 2.01 | 1.07

Science & Engineering Apprenticeship Program (SEAP)| 487 (30%) 332 (20%) 402 (24%] 423 (26%) 1644 | 2.46 | 1.16

Research &ngineering Apprenticeship Program (REAP)| 578 (35%)] 362 (22%) 354 (22%) 345 (21%)] 1639 | 2.28 | 1.15

High School Apprenticeship Program (HSAP) 563 (34%) 387 (24%) 335 (20%] 353 (22%) 1638 | 2.29 | 1.15

College Qualified Leaders (CQL) 631 (39%) 382 (23%)] 335(20%) 287 (18%)] 1635 | 2.17 | 1.12

Undergraduate Research Apprenticeship Program (URA 639 (39%) 389 (24%)] 311 (19%) 297 (18%) 1636 | 2.16 | 1.13

Science Mathematics, and Research for Transformation

0 0 0 0
(SMART) College Scholarship 507 (31%) 344 (21%) 362 (22%) 430(26%)| 1643 | 2.44 | 1.18

: : — ‘
';';ﬁfxz:]gefe”se Science & Engineering Graduate (NDY g5 39041 379 (2306] 332 (20%] 294 (18%)] 1643 | 2.17 | 1.13

b2iS® wSaLkryasS aoltSy m I ab2d 4G fttXé w ' a! fAGGE ST

How manyjobs/careers in science, technology, engineering, or math (STEM) did you leal
about during GEMS?
Freq. %
None 43 2%
1 55 3%
2 97 6%
3 217 12%
4 187 11%
5 or more 1146 66%
Total 1745 100%
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How many Department of Defense (DoD) STEM jobs/catkéngou learn about during

GEMS?
Freq. %
None 267 16%
1 141 9%
2 222 13%
3 334 20%
4 151 9%
5 or more 538 33%
Total 1653 100%

Rate how much you agree or disagree with each of the following statements about Department of Defensee¢Paiahers and

research:

1 2 3 4 5 n Avg. | SD
Sﬁ;nr:esﬁr?ﬂ;;ssadvame science and 31 (2%) | 24 (1%) | 333 (20%)] 703 (43%)] 542 (33%) 1633 | 4.04 | 0.87
tzgﬁnﬁ‘;?;hers develop new, cutting edge | 5 o4y | 33 (205) | 300 (18%] 671 (41%) 601 (37%] 1628 | 4.10 | 0.87
DoD researchers support natefense related | o 00 | g4 (496) | 496 (30%)] 618 (38%)] 405 (25%)] 1628 | 3.78 | 0.96
advancements in science and technology
DoD researchers solve reabrld problems 23 (1%) | 25 (2%) | 294 (18%) 649 (40%] 642(39%) 1633 | 4.14 | 0.86
DoD research is valuable to society 29 (2%) | 21 (1%) | 294 (18%) 590 (36%] 698 (43%) 1632 | 4.17 | 0.89
b2iSd® wSaLkRyasS a0lftSYy m I a{iNRy3Ifte& 5ral3INBSTE& w I FNRAS
Which of the following statements describe you after participating in GEMS?

1 2 3 4 n Avg. | SD
Lsirlr:tirgsore confident in my STEM knowledge, skills, and 93 (5%) | 184 (11%) 954 (55%) 500 (29%] 1731 | 3.08 | 0.78
I am more interested in participating BTEM activities 190 (12%)] 122 (7%)| 722 (44%) 607 (37%] 1641 | 3.06 | 0.95
outside of school requirements
| am more aware of other AEOPs 201 (12%) 167 (10%) 731 (45%] 532 (33%)] 1631 | 2.98 | 0.96
| am more interested in participating in other AEOPs 110 (6%)| 311(18%) 857 (50%] 426 (25%)] 1704 | 2.94 | 0.83
| am more interested in taking STEM classes in school | 64 (4%) | 554 (34%) 627 (38%] 390 (24%) 1635 | 2.82 | 0.84
| am more interested in attending college 139 (9%)| 355 (22%) 754 (46%) 384 (24%) 1632 | 2.85 | 0.88
| am moreinterested in earning a STEM degree in colleg{ 145 (8%)| 336 (20%)] 831 (49%)] 400 (23%) 1712 | 2.87 | 0.87
| am more interested in pursuing a STEM career 174 (11%)] 138 (8%)| 780 (48%)] 549 (33%)] 1641 | 3.04 | 0.92
| am more aware of DoD STEM research and careers | 157 (10%) 154 (9%)| 768 (47%] 561 (34%) 1640 | 3.06 | 0.90
AR33
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| have a greater appreciation of DoD STEM research an

341 (21%) 205 (13%)] 713 (43%) 381 (23%)] 1640 | 2.69 | 1.05
careers

IID?)nI; more interested in pursuing a STEM career with the 93 (5%) | 184 (11%] 954 (55%)| 500 (29%] 1731 | 3.08 | 0.78

Note.Response scal&l & 5 A & KAMNSB SRA R g2 (1a KA dWKBNE SK I LILISY SR odzi 372 ! @SIBISd:

D9a{ O2y WRRA adzESBRS¢ 6 a LINAYFINE NBlFazyéo

**Data from GEMSegistration/application records***

How did you learn about GEMS? (check all that apply) (n = 1637)
Freq. % Freq. %

Program or AEOP website 330 | 20% Extended family member (grandparents ;o 206

aunts, uncles, cousins)
FEEEITIR, TSN, (P ES, CHes 10 1% Friend of the family 402 | 25%
social media
Schopl or university newsletter, email, ¢ 187 11% Teacher or professor 235 14%
website
News story or other media coverage 14 1% Guidance counselor 38 2%
Past participant of GEMS 512 31% Mentor from GEMS 40 2%
Eriend 237 14% Someone who works at an Army 134 8%

laboratory
Immediate family member (mother, 0 o 0
father, siblings) 416 25% Other, (specify): 113 7%
b2GS® hGKSNIT amnn .f+F01 aSy 2F DNBI (S6BMIANRORAYBHGRYYESD
' o0 &!ANJ C2NODS . 1asS¢ o6y I' H0oX aldzyid FyR !'yOtS Ay efté$S
hLSy 1 2dzaSé o6y I' HO0ZX a52@SNI ! C. SYIWNUIHEZ2 BYSE ayd 3T armd NI«
'{1awa/ |G C2NI 5SG4NAO1é¢ o6y I HOZ a!{!awL/5¢ o6y I' HOZ
[ FLIGEFAYK! YOt Sésx a!d I DANI {O2dzi aS@AO0S dp/MRIT NGSYSEIA Y. £ A
I 22NRAYFG2NEZ a. 22 0K-tINK 2CHNER NTRON LE WANES ad . MNBERNS MISOKyY 2
G/ KdZNOK aSYOoSNES G/ 2yaradlyid O2YSNESZS da/ 22NRAYI G2NBEKD{ D
G/ tmc hTFFAOSéT a/{{/¢€Z aRIFIR NBOSAGSR SYIFIAf£&é€Z a5FR 62N
Ot NPTFSaaz2Nl 2 ¥ Az2t23e G4 5{!'0éX a9a!L[ ¢h ahat{ / h2 hS\Ng
GCNASYR 2F LINByGés aFNRY | {¢9a ¢2N)JakKz2L) d I 5/ &aoOKz
LI NGHAOALI yiG Ay LINA2NJ 8SIFNEZ aDNBFG CNBRSNX Ol ACH éANE Ea MfKi
Affiliail A2y ¢ X2 aYATAGFENE SYFAféZ dazY NBOSAOGSR FieaSNI G 62N
Gad ONRPGKSNA FGiSyYyRSREZ:é DadadNN] ENI FRYBE KESSNIO@NR dZAK G K
Y2YQal d&z66 5 abS6ald LISNEX aht RSNJ aAofAy3a GGSYRSReés az2f
LINA2NJ LI NGHAOALI yiéx aLINByGaés aLI NByildiQa AyaSNysSa &SI N
participatiore = dawl yR& aO/FAYy aSIiNR 2 NNA2NER{X awSO2YYSYRSR o@
G{O02dziAy3d [/ 2dzyOAf ¢35 aaSINOK Sy3araySés a{SINOKSR Al dAE >
G{{D airilOKS{tdlaO®| yW2DKA(YE&>2y £ > d{¢9a 6So0ariSé¢s a! yOt S-fourd
GKA&E 2y | a0ASyOS FyR (GSOKy2t238 F2NJ 1AR& 6So0arisSeés Iy
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***Data from GEMS registration/application records***

How motivating were the following factors in your decision to participate in GEMS?

1 2 3 4 n Avg. | SD
Teacher/Professor encouragement 91 (6%) | 93 (6%) | 427 (29%) 886 (59%] 1497 | 3.41 | 0.86
An academic requirement or school grade | 322 (22%] 216 (15%) 381 (26%) 560 (38%) 1479 | 2.80 | 1.16
Learning something new or interesting 2 (0%) 2 (0%) | 78 (5%) (1433 (95% 1515 3.94 | 0.26
The program mentor 164 (11%] 139 (9%)| 487 (33%) 681 (46%) 1471 | 3.15 | 0.99
Resume/college application building 116 (8%)| 174 (12%) 474 (32%) 726 (49%) 1490 | 3.21 | 0.93
Networking opportunities 138 (9%)| 196 (13%) 469 (32%) 678 (46%) 1481 | 3.14 | 0.97
;?ltde';\jz;']gni;;?c”scﬁé:;&*;”o'ogy' Engineering 5 o6y | 7 (0%) | 86 (6%) 1416 (94% 1511 | 3.93 | 0.29
Interest in STEM careers with the Army 72 (5%) | 202 (14%) 520 (35%) 694 (47%) 1488 | 3.23 | 0.86
Having fun 4 (0%) | 26 (2%) | 201 (13%)1277 (85% 1508 | 3.82 | 0.44
Earning money over the summer 97 (7%) | 191 (13%) 487 (33%) 716 (48%) 1491 | 3.22 | 0.91
Doing something with friends 59 (4%) | 150 (10%) 459 (31%] 816 (55%) 1484 | 3.37 | 0.82
Using advanced laboratory technology 6 (0%) | 20 (1%) | 169 (11%)1311 (87% 1506 | 3.85 | 0.42
Expanding laboratory or research skills 5(0%) | 31(2%) | 215 (14%)1256 (83% 1507 | 3.81 | 0.47
Learning in ways that are not possible in sch| 3 (0%) 8 (1%) | 139 (9%)|1357 (90% 1507 | 3.89 | 0.35
Serving the community or country 26 (2%) | 95 (6%) | 454 (30%) 921 (62%] 1496 | 3.52 | 0.69
Parent encouragement 11 (1%) | 43 (3%) | 322 (21%)1136 (75% 1512 | 3.71 | 0.56
b2iSed® wSaLkRyasS &a0ltSYy m I ab2d Fd ff Y20AQF GAy3AE.
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2014 Gains in the Education of Mathematiaad Science (GEMS): GEMS 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 seigmuapgy, engineering, and mathematics
(STEM). As part of this study Virginia Tech is survegiualis who participate in JSHS in the capacity of STEM mentors (e.g.,
instructors, research mentors, or competition advisors). Ghestionnaire will collecinformation about you, your experiences in
school, and your experiences in JSHS. The results of this survey will be hekrlusimprove JSHS arid report to the

organizations thasupport JSHS.

About this survey

il
f

1

This research protocol hdxeen approved for use with human subjects by the Virginia Tech IRB office.

Althoughthis questionnaire is not anonymoui,is CONFIDENTIAL. Prior to analysis and reporting responses will be de
identified and no one will be able to connect your resport®segou or your apprentice's name.

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

Responding to this survey is VOLUNTARY. You are not requpaditipate, althouglwe hope you do because your
responses will providealuable information for meaningful and continuous improvement.

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

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 DirectoAEOPCA
(540) 3155807, rkruse75@vt.edu

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 survey

If No, | do not wish to partic... Is Selected, Then 3&ind of Survey

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

Q3 Please provide your emaiddress: (optional)
Email

Q4 What is your gender?
¢ Male

¢, Female
¢ Choose not to report

AR37
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Q5 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

[ & N o TR R O SIS

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):

[Q T o T o N A A O

Q7 Which of the following BEST describes your oligation? (select ONE)
No organization

School or district (2)

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):

[QCN o TR & S O N & TN S & U 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 é&xlSelect

Q8 What grade level(s) do you teach? (Select all that apply)
C Upper elementary school

C Middle school
C High school

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

AR38
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Answer If Which of the following BEST describes youentioccupation (select ONE) Teacher Is Selected Or Which of the
following BEST describes your current occupation (select ONE) Other school staff Is Selected

QlO At what kind of school do you work?
Public school

Private school

Home school

Online schob

Department of Defense school (DoDDS, DoDEA)

[aE QT o N A

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 schoolSsédtted

Q11 Do you work at a "Titlé" school?

¢ Yes

¢ No

¢, lam 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 (s€&lft) Other school staff Is 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 sciace

Environmental science

Computer science

Technology

Engineering

Mathematics or statistics

Medical, health, or behavioral science

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

O O 0000000000

Answer If Which othe following 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 currerdroccupati
(select ONE) Sciestj Engineer, 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
Agricultural science

Environmental science

Computer science

[Q T o CHN @ N & S A
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Technology
Engineering
Mathematics or statistics

Medical, health, or behavioral science

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

(O N A A O T o T

Q14 Where was th&aEMSprogram located?

Army Aeromedical Researtlaboratory (Fort Rucker, AL)

Army Research Institute for Surdiéesearch (San Antonio, TX)
Army Research Institute for Environmental Medicine (Natidhk)
Armed Forces Medical Bx@ner System (Dover AFB, DE)
Walter Reed Army Institute d®esearch (Silver Spring, MD)

Army Research Labatory-Adelphi (Adelphi, MD)

QT I & O S O TR o TR o S o TR & S A S S A SN O SR

15 Which GEMS program(sddiou support? (Check all that apply)
GEMS

Q

¢

C Beginning GEMS or GEMIS

C Beginning Engineering GEMS

C Beginning Biomedical GEMS

C Intermediate GEMSIciGEMS&

C Intermediate Biomedical GEMS

C Intermediate Engineering GEMS
C Advanced GEMS or GEf@S

C Advanced Biomedical GEMS

C Advanced Engineering GEMS

C Advanced GEM&ower

C Advarced GEMSComputer Science
C Advanced GEMSAdvanced Topics
C Environmental GEMS

C Battlebots GEMS

C CSIGEMS

C GetGame GEMS

C Robotics GEMS

Army Medical Research and Material Commané&at Detrick (Frederick, MD)
Army Aviation and Missile Research Development and Engige€enter (Huntsville, AL)

Army Medical Research Institute of @hieal Defense (Aberdeen, MD)

Walter Reed Army Institute of Research @ Whbeaitligh School (Wheaton, MD)
Army Research LaborateAberdeen Proving Grouh(Aberdeen, MD)

Army Reseah LaboratoryWhite Sands Misie Range (White Sands, NM)
Engineer Research & Development Cen@unstruction Engineering Reseataboratory (Champaign, IL)
Engineer Research & Development Cemssissippi (Vicksburg, MS)
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C Phystal Science & Forensic GEMS
C Other, (specify);

Q16 Which of the following BEST describes your role dufBgMS
Instructor (typically a University érrmy Scientist or Engineer)

Near peer mentor
¢ Resource teacher
¢, Other, (specify)

o

Q17 How manyGEMSstudents did you work withthis year?

Q18How did you learn abouGEMS (Check all that apply)
Technology Student Association website

Army Educational Outreach Program (AEOP) website

Facebook, Twitter, Pinterest, or other social media

State or natimal educator conference

STEM conference

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

PastGEM$articipant

A student

A colleague

A supervisor or superior

GEMSevent or site hat/director

Workplace communications

Someone who works at an Army laboratory

Someone who works with the Department of Defense

Other, (specify):

O 00 0000000000000

Q19 How many times have YOU PARTICIPATED in any of the following Army Educatiored¢buPrograms (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
Never | Once | Twice
times of it

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 é
Junior Science & Humanities Symposium (JSHS) é é é é é
AR41
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Gains in the Education of Mathematics and Science (GEMS)

Fellowship

é é é é é
GEMS Near Peers é é é é é
UNITE é é é é é
Science & Engineering Apprenticeship Program (SEAP) é é é é é
Research & Engineering Apprenticeship Program (REAP) é é é é é
High School Apprenticeship Program (HSAP) é é é é é
College Qualified Leaders (CQL) ¢ 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) . : . ‘ .

Q20How SATISFIED were you with each of the follow@gMSeatures?
Did not

experience

Not at
all

A
little

Application or registration process é é
Other administrative tasks é é
Communications from American Society fengineering . )
Education < ¢
Communications from [GEMS site] é é
Location(s) of program activity é é
Availability of programs in your area é é
Support for instruction or mentorship during program ) )
activities ¢ ¢
Participation stipends (payment) é é
Online educational resources used or provided during i )
program activities ¢ ¢
Invited speakers or "career" events é é
Field trips or tours é é
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Q21 The 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
GEM

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

CAYRAY3 2dzi lo2dzi addzRSydaQ ol O _ _
of the program ¢ ¢
Giving students realife problems to investigate or solve é é
Asking students to relate outside events or activities to topics covered i

the program ¢ ¢
{ St SOGAY3a NBFIRAYy3Ia 2N I OGABAGAS ¢ ¢
Encouraging students to suggest new readings, activities, or projects é é
Making explict provisions for students who wish to carry out .

independent studies < ¢
Helping students become aware of the roles STEM plays in their )

everyday lives ¢ ¢
Helping students understand how STEM can help them improve their ) .
communities ¢ ¢
Other, (specify): é é

Q22 The list below describes instructional and mentoring strategies that are effective ways to support the diverse needs of
students as learners. From the list below, please indicate which strategies you used when working with your studen&@EMiS

No - | did not use this

Yes- | used this strategy

strategy
CAYRAY3 2dzi lo2dzi &addzRSydaQ €S
program ¢ ¢
Interacting with all students in the same way regardless of their
gender 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 readingsactivities, or other support for students who
lack essential background knowledge or skills ¢ ¢
Directing students to other individuals or programs if | can only
provide limited support ¢ ¢
Other, (specify): é é
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Q23 The list below describes instructional and mentoring strategies that are effective ways to support students development of
collaboration and interpersonal skills. From the list below, please indicate which strategies you used when working with your

student(s) inGEMS

Yes- | used this strategy

No - | did not use this

strategy

Having students tell others about their backgrounds and interests é

Having students explain difficult ideas to others é

Having students exchange ideas with others whose backgrounds or i

viewpoints are different from their own ¢

Having students participate in giving and receiving feedback é

Having students work on collaborative activities or projects as a .

member of a team ¢

Having students listen to the ideasf @thers with an open mind é

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

Having students develop ways to resolve conflict and reagreement )

among the team ¢

Other, (specify): é
QUecKS fAal o0St2¢ RSaAONAROSaA AyalNHzOl YR YSyG2NRy3 ai
GFdziKSydAaA0é¢ {¢9a | OGAGAGASADd CNRY 0St2p3x LX Sihas
GEM

Yes- | used this strategy

No - | did not use this
strategy

Teaching (or assigning readings) abopesific STEM subject matter é
Having students access and critically review technical textsnadia to i
support their work ¢
Demonstrating the usef laboratory or field techniques, procedures, .
and tools sudents are expected to use ¢
Helping students practice ™M skills with supervision é
Giving constructive feedback to improv@ G dZRSy G & Q { ¢ 9 ¢
Allowing students to workindependently as appropriate for their self )
management abities and STEM competencies ¢
Encouraging students to seek suprtofrom other team members é
Encouraging opportunities in which students could learn from others .
(team projects, team meetings, jornal clubs) ¢
Other, (specify): é
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QB¢ KS fAralt o0St2¢6 RSaAONAO0SA AyadNHzOldAz2ylt FyR YSyid2NAy3 &aiN
educational and career pathways. The list also includes items that reflect AEOP and Army priorities. From the list belase ple
indicate which strategies you used when working with your student(s)@EMS

No - | did not use this
Strategy

A1 Ay 3 | 62dzi tigndl dei Gubér teresd R dzO | ‘ ‘
Recommending extracurricular programs that aligniwk & G dzR §
educational goals

Yes- | used this strategy

Recommending Army Educational Outreach Programs that aligt wi ) )
A0dzRSYy(14aQ SRdzOI GAzyLf 321 f & ¢ ¢

Providing guidance about educational pathways that would pexe
students for a STEM career

Sharing personal experienceattitudes, and values pertaining to ) )
STEM ¢ ¢

Discussing STEM career opportunities with theDor other

government agencies ¢ ¢
Discussing STEM career opportunities outside of the DoD or other

government agencie (private industry, academia) ¢ ¢
Discussinghon-technical aspects of a STEM career (economic, politig

ethical, and/or social issues) ¢ ¢
Highlighting undefrepresentation of women and racial and ethnic

minority populations in STEM andf their contributions in STEM ¢ ¢
Recommending student and prefsional organizations in STEM é é
Helping studentduild effective STEM networks 2 2
I NAGAOItte NBOGASSAY Bn, drintaRi@y ( & Q

preparations ¢ ¢
Other, (specify): é é

Q26 How USEFUL were each of the following in your efforts to expose student(s) to Army Educational Outreach Programs (AEOPS
during GEMS

Did not Not at A Very
. : Somewhat
experience all little much

American Society for Engineering Education website é é é é é

Army Educational Outreach Program (AEOP) website é I ¢ é é

AEOP social media é é é é é

AEOP brochure é é é é é

Program manager or site coordinators é é é é é
AR45
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Participation InGEMS é é é é é

AEORP instructional supplies (Rite in the Rain notebook, Lg
coats, etc.)

Q27 Which of the following AEOPs dddOU EXPLICITLY DISCUSS with your student(s) GEM& (check ALL that apply)
Yes- | discussed this program | No- | did not discuss this progra

with my student(s) with my student(s)
Camp Invention é é
eCYBERMISSION é é
Junior Solar Sprint (JSS) é é
West Point Bridge Design Contest (WPBDC) é é
Junior Science & Humanities Symposium (JSHS) é é

Gains in the Education of Mathematics and Science

(GEMS) ¢ ¢
GEMS Near Peers é ¢
UNITE é 4
Science & Engineering Apprenticeship Program (SEA é é
Research & Engineering Apprenticeship Program i )
(REAP) ¢ ¢
High School Apprenticeship Program (HSAP) é é
College Qualified Leaders (CQL) é é
Undergraduate Research Apprenticeship Program . .
(URAP) ¢ ¢

Science Mathematics, and Research for
Transformation (SMART) College Scholarship

National Defense Science & Engineering Graduate . .
(NDSEG) Fellowship ¢ ¢

| discussed AEOP with my student(s) but did not
discuss any specific program

Q28 How USEFUL were each of the following in your efforts to expose your student(s) to Department of Defense (DoD) STEM
careers duringGEMS

Did not Not at A
. : Somewhat
experience all little
American Society for Engineering Education 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
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