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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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> 0eop

> ARMY EDUCATIONAL
OUTREACH PROGRAM

X

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
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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

IT STARTS HERE. 7«



“ EdU(‘o/

\00

ARMY EDUCA‘I’IONAI.
OUTREACH PROGRAM

"70tlcs ““QS
able 1 2014 s

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.

IT STARTS HERE. 7«
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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 STEM; 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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