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Executive Summary  

GEMS, administered by the American Society for Engineering Education (ASEE), is a non-residential summer STEM 

enrichment program for elementary, middle, and high school students hosted at Army laboratories on site or in close 

coordination off site with the area Army laboratories.  GEMS is driven by the overarching mission: to interest youth in 

STEM through a hands-on Army laboratory experience that utilizes inquiry-based learning and Near Peer mentoring.  

Although they operate under a shared mission, GEMS sites 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 goals.  

Instead of having a specific model and curriculum forced on individual sites, they are able to design curricula (using the 

hands-on, experiment-based model) and procedures that make sense considering the specialties of their facility and 

available resources.  GEMS programs run from one to four weeks in length.  

 

In 2014, GEMS provided outreach to 2,095 students and 92 Near-Peer Mentors at 12 different sites.  The number of GEMS 

students in 2014 represents about a 3% increase in enrollment over the 2,038 student participants in 2013.  Consistent 

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 GEMS program.  The evaluation addressed questions related to program 

strengths and challenges, benefits to participants, and overall effectiveness in meeting AEOP and program objectives.  The 

assessment strategy for GEMS included questionnaires for students and mentors, 5 focus groups with students and 4 with 

mentors, and an annual program report compiled by ASEE. 

 

2014 GEMS Fast Facts 

Description STEM Enrichment Activity - at Army laboratories, hands-on 

Participant Population 

5th-12th grade students (secondary audience: college undergraduate Near-
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  Near-Peer Mentors (NPM) 92 

No. of Resource Teachers (RT) 52  

No. of Army S&Es 246 

No. of Army Research Laboratories 13Ϟ 

No. of K-12 Teachers 52 

No. of K-12 Schools 755 

No. of K-12 Schools ς Title I 126 

No. of Colleges/Universities 28 

No. of HBCU/MSIs 3 

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

Total Cost $994,139 

Stipend Cost $727,676 

Supplies & Equipment (GEMS sites) $116,999 

Administrative Cost to ASEE $149,464 

Cost Per Student Participant $475 
ϞThe United States Army Medical Research Institute of Chemical Defense (USAMRICD) 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 participants.  In contrast, the response rate for the 

mentor survey was only 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, and 

activities; and indicators of achievement in outcomes related to AEOP and program objectives.  A summary of findings is 

provided in the following table. 

2014 GEMS Evaluation Findings 

Participant Profiles 

GEMS student participation in 

evaluation yields high level of 

confidence in the findings. 

¶ 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 participants.   

¶ Additional evaluation data contribute to the overall nŀǊǊŀǘƛǾŜ ƻŦ D9a{Ωǎ ŜŦŦƻǊǘǎ ŀƴŘ 

impact, and highlight areas for future exploration in programming and evaluation, 

though findings from these data are not intended to be generalized to all GEMS sites 

and participants. 

GEMS serves students of 

historically underrepresented 

and underserved populations. 

¶ GEMS attracted participation from female studentsτa population that is historically 

underrepresented in engineering fields; student questionnaire respondents included 

more females (55%) than males (44%). 

¶ GEMS provided outreach to students from historically underrepresented and 

underserved minority race/ethnicity and low-income groups.  Student questionnaire 

respondents included minority students identifying as Black or African American 

(22%), Hispanic or Latino (7%), and American Indian or Alaskan Native (1%).  A small 

proportion (12%) of students reported qualifying for free or reduced-price lunch. 
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¶ GEMS served students across a range of school contexts.  Most student questionnaire 

respondents attended public schools (80%) in suburban settings (68%). 

GEMS engages a fairly diverse 

group of adult participants as 

STEM mentors. 

¶ GEMS mentor participants, based on questionnaire data, included almost two times 

as many males than females (64% vs. 33%).  Although the majority of mentors 

identified themselves as white (68%), 9% of questionnaire respondents identified as 

Hispanic or Latino and 8% identified as Black or African American.  Forty-one percent 

of the mentor group reported being a scientist, engineer, or mathematician in 

ǘǊŀƛƴƛƴƎΣ нп҈ ǿŜǊŜ ǘŜŀŎƘŜǊǎΣ ŀƴŘ ом҈ ǎǇŜŎƛŦƛŜŘ ŀƴ άƻǘƘŜǊέ ƻŎŎǳǇŀǘƛƻƴ ǎǳŎƘ ŀǎ ŀƴ 

education student or college/university student. 

Actionable Program Evaluation 

GEMS is marketed to schools and 

teachers serving historically 

underserved groups. 

¶ ASEE and GEMS sites employed multiple strategies to disseminate information about 

the GEMS program.  Email blasts were sent to over 4,000 teachers, guidance 

counselors, and principals in areas near participating GEMS labs.  Promotional 

materials, e.g., AEOP brochures, were mailed to requesting teachers.  Outreach 

efforts via social media were also coordinated with Virginia Tech and a cross-

promotional outreach effort was organized with eCYBERMISSION.  In addition, 

outreach efforts targeted historically underrepresented and underserved 

populations through events such as: Event it. Build it. Career Expo at the Society of 

Women Engineers Conference; Hispanic Association for Colleges and Universities 

Conference; DCPS Event at ASEE Headquarters; and 2014 ASEE Annual Conference. 

¶ Students most frequently learned about the local GEMS program, other than from 

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

(25%).   

GEMS students are motivated to 

participate by learning 

opportunities provided by GEMS. 

¶ Students were most frequently motivated to participate in GEMS this year because 

of their desire to learn something new or interesting (95%), interest in STEM (94%), 

and learn in ways that are not possible in school (90%).  Large proportions also 

wanted the opportunity to use advance laboratory technology (87%), have fun (85%), 

and expand their laboratory or research skills (83%). 

GEMS engages students in 

meaningful STEM learning, 

through team-based and hands-

on activities.  

¶ Most students (73-85%) report learning about STEM topics, careers, cutting-edge 

research, and applications of STEM to real-life situations; communicating with other 

students about STEM; and interacting with STEM professionals on most days or every 

day of their GEMS experience. 

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

GEMS experience.  For example, 92% of responding students indicated working as 

part of a team on most days or every day; 90% reported participating in hands-on 

activities, 83% reported practicing laboratory/field techniques, procedures, and 

tools; and 81% reported building/simulating something on most days or every day.   
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¶ Students reported greater opportunities to learn about STEM and greater 

engagement in STEM practices in their GEMS experience than they typically have in 

school. 

¶ Large proportions of mentors report using strategies to help make learning activities 

relevant to studentsΣ ǎǳǇǇƻǊǘ ǘƘŜ ƴŜŜŘǎ ƻŦ ŘƛǾŜǊǎŜ ƭŜŀǊƴŜǊǎΣ ŘŜǾŜƭƻǇ ǎǘǳŘŜƴǘǎΩ 

ŎƻƭƭŀōƻǊŀǘƛƻƴ ŀƴŘ ƛƴǘŜǊǇŜǊǎƻƴŀƭ ǎƪƛƭƭǎΣ ŀƴŘ ŜƴƎŀƎŜ ǎǘǳŘŜƴǘǎ ƛƴ άŀǳǘƘŜƴǘƛŎέ {¢9a 

activities. 

GEMS promotes AEOP initiatives 

and Army STEM careers available 

at Army research laboratories. 

¶ About three-fourths of the responding mentors indicated discussing at least one 

AEOP other than GEMS with students, most commonly SEAP (49%) and CQL (35%).  

Other programs discussed with students by about a quarter of responding mentors 

were HSAP (27%), WPBDC (27%), REAP (25%), eCYBERMISSION (24%), SMART (24%), 

and URAP (24%). 

¶ Mentors found the participation in GEMS, program managers or site coordinators, 

invited speakers or career events, and AEOP instructional supplies as most useful 

in exposing students to other AEOP programs.  A large proportion of mentors have 

no experience with a number of other resources for exposing student to AEOP and 

DoD careers (AEOP website, brochure, ASEE website, AEOP social media) or did not 

find them useful.  

¶ Nearly all of the responding mentors reported asking students about their 

educational and career interests and sharing their own experiences, attitudes, 

and values about STEM.  Many also provided guidance to students, either about 

educational pathways that would prepare them for a STEM career or 

recommending extracurricular programs that align with their educational goals.   

¶ Nearly all students reported learning about at least one STEM job/career, and the 

majority (66%) reported learning about five or more.  Similarly, 84% of students 

reported learning about at least one DoD STEM job/career, though only about a 

third reported learning about many different STEM jobs/careers in the DoD. 

The GEMS experience is valued 

by students and mentors. 

¶ The majority of students indicated being somewhat or very much satisfied with most 

program features, including the stipend, instruction and mentorship, and availability 

of program topics.  Most students also commented on their overall satisfaction with 

the program, most often describing areas where they learned, the quality of the 

mentors, and their enjoyment with the program. 

¶ !ōƻǳǘ ƘŀƭŦ ƻŦ D9a{ ǎǘǳŘŜƴǘǎ ǎǳƎƎŜǎǘŜŘ ƛƳǇǊƻǾŜƳŜƴǘǎ ǘƻ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ŎƻƴǘŜƴǘ 

including proposing additional topics, or increasing the amount of time on topics 

already addressed.  A similar number of students (46%) made suggestions for the 

format of the program activities, most frequently suggesting more labs and 

hands-on activities. 
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¶ The majority of mentors indicated being somewhat or very much satisfied with most 

program features, including the location, support of instruction and mentorship, and 

invited speakers or career events.  Nearly all responding mentors indicated having a 

positive experience.  Further, many commented on the quality of the experience for 

students and that they enjoyed seeing students excited about learning.   

Outcomes Evaluation 

GEMS had positive impacts on 

ǎǘǳŘŜƴǘǎΩ {¢9a ƪƴƻǿƭŜŘƎŜ ŀƴŘ 

competencies. 

 

¶ A majority of students reported large or extreme gains on their knowledge of how 

professionals work on real problems in STEM, what everyday research work is like in 

STEM, a STEM topic or field in depth, the research processes, ethics, and rules for 

conduct in STEM, and research conducted in a STEM topic or field.  These impacts 

were identified across all student groups. 

¶ Many students also reported impacts on their abilities to do STEM, including such 

things as applying knowledge, logic, and creativity to propose solutions that can be 

tested; carrying out procedures for an investigation and record data accurately; 

considering different ways to analyze or interpret data when answering a question; 

making a  model  to represent the key features and functions of an object, process, 

or system; and supporting a scientific explanation or engineering solution with 

relevant scientific, mathematical, and/or engineering knowledge. 

GEMS had positive impacts on 

ǎǘǳŘŜƴǘǎΩ нмst Century Skills. 

¶ A large majority of students reported large or extreme gains in a number of 21st 

Century Skills, such as their ability to work collaboratively with a team, communicate 

effectively with others, sense of beiƴƎ ǇŀǊǘ ƻŦ ŀ ŎƻƳƳǳƴƛǘȅΣ ƛƴŎƭǳŘƛƴƎ ƻǘƘŜǊǎΩ 

perspectives when making decisions, and building relationships with professionals in 

a STEM field. 

GEMS positively impacted 

ǎǘǳŘŜƴǘǎΩ ŎƻƴŦƛŘŜƴŎŜ ŀƴŘ ƛŘŜƴǘƛǘȅ 

in STEM, as well as their interest 

in future STEM engagement. 

¶ Many students reported a large or extreme gain on their ability to think creatively 

about a STEM project or activity (67%), their confidence to do well in future STEM 

courses (69%), feelings of preparedness for more challenging STEM activities (68%), 

sense of accomplishing something in STEM (68%), and confidence to contribute to 

STEM (66%).  In addition, 61% reported building academic credentials in STEM, 

increasing interest in a new STEM topic or field (60%), and clarifying a STEM career 

path (51%). 

¶ Students also reported on the likelihood that they would engage in additional STEM 

activities outside of school.  A majority of students indicated that as a result of GEMS, 

they were more likely to tinker with mechanical or electrical devices, work on a STEM 

project in a university or professional setting, participate in a STEM camp, fair, or 

competition, or participate in a STEM club, student association, or professional 

organization. 

¶ After participating in GEMS, students indicated being more likely to go further in their 

schooling than they would have before GEMS, with the greatest change being in the 
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GEMS succeeded in raising 

ǎǘǳŘŜƴǘǎΩ ŜŘǳŎŀǘƛƻƴ ŀƴŘ ŎŀǊŜŜǊ 

aspirations. 

proportion of students who expected to continue their education beyond a 

.ŀŎƘŜƭƻǊΩǎ ŘŜƎǊŜŜ όпр҈ ōŜŦƻǊŜ D9a{Σ сн҈ ŀŦǘŜǊύΦ 

¶ Students were asked to indicate what kind of work they expected to be doing at age 

30, and the data were coded as STEM-related or non-STEM-related.  There was a 

small, statistically significant increase in the proportion of students aspiring to a 

STEM-related career after participating in GEMS. 

GEMS students may be unaware 

of the full portfolio of AEOP 

initiatives, but students show 

substantial interest in future 

AEOP opportunities. 

¶ Although large proportions of students are unaware of many other AEOP initiatives, 

the majority of students indicated interest in participating in future AEOP programs.  

Most participants (88%) credited GEMS with increasing their interest in participating 

in other programs. 

GEMS raised student awareness 

of DoD STEM research and 

careers, as well as their interest 

in pursuing a STEM career with 

the DoD. 

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

STEM research and careers.  In addition, 84% indicated that GEMS raised their 

interest in pursuing a STEM career with the DoD. 

 

Recommendations  

1. In FY14, GEMS received 3,343 applications to participate in GEMS and funded 2,095 positions (not including 

GEMS Near-Peer mentors).  From FY13 to FY14 the evaluation provides some evidence that the GEMS program 

could successfully be expanded to accommodate the considerable amount of unmet need and interest that 

persists with qualified students.  Evaluators continue to recommend that more GEMS sites be identified, 

recruited, and started in a variety of geographic locations to meet the needs and interest in more 

communities.  Additionally, evaluators continue to recommend that existing sites expand their capacity to 

accommodate more students so that they may meet existing needs and interest in communities that are 

already served by GEMS programs.  Increasing the number of existing GEMS siteǎΩ administrative staff, 

teaching staff, physical infrastructure, and mentor ό{ϧ9Ωǎ ǎǇŜŎƛŦƛŎŀƭƭȅύ participation is the most effective way 

ǘƻ ƛƴŎǊŜŀǎŜ ŜƴƘŀƴŎŜ ŜȄƛǎǘƛƴƎ ǎƛǘŜΩǎ ŎŀǇŀŎƛǘƛŜǎ ǘƻ ƳŜŜǘ ǘƘŜ ǾŜǊȅ ƭŀǊƎŜ ƴŜŜŘǎ ŀƴŘ ƛƴǘŜǊŜǎǘ ƻŦ ǇƻǘŜƴǘƛŀƭ D9a{ 

participants.  

 

2. GEMS and AEOP objectives include expanding participation of historically underrepresented and underserved 

populations.  ASEE has conducted targeted marketing of GEMS to underrepresented and underserved 

populations to meet this objective.  However, the demographic characteristics of GEMS participants have not 

changed significantly from FY13 to FY14.  Specifically, about 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 Native) and only 12% report that they qualify for free or reduced-price lunches at 
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school.  It is likely that GEMS will need to implement more aggressive marketing and recruitment practices 

than years past.  Proven practices include; targeted marketing and partnerships with low-income and 

minority-serving schools, educational networks, community organizations, and professional associations that 

serve these populations.  As in FY13, FY14 guidance includes the directive to ŜƴǎǳǊŜ ƻǘƘŜǊ άŎƻƴƴŜŎǘŜŘέ 

applicants (e.g., those with family, family friends, or school-based connections to the site) are not 

disproportionately selected into the program over other qualified applicants who have no previous 

association with the GEMS site.  Finally, The Army, ASEE, and GEMS sites will need to consider practical 

solutions to help more GEMS students travel to sites that are not close in proximity to their homes.  Most 

notably, as a day program, GEMS may consider offering commuting accommodations (e.g., bus 

transportation) that make participation more feasible for underrepresented and underserved populations 

that live further from GEMS sites.   

 

3. Given the goal of having students progress from GEMS into other AEOP programs, the program may want to 

ǿƻǊƪ ǿƛǘƘ ǎƛǘŜǎ ǘƻ ƛƴŎǊŜŀǎŜ ǎǘǳŘŜƴǘǎΩ exposure to AEOP.  Although, many students expressed 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 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 them.  In addition, 

given that a relatively large proportion of mentors have not experienced many of the resources provided for 

exposing students to AEOPs, it would likely be useful for the program to familiarize mentors with these 

resources and how these can be used 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 underserved populations, to Army STEM careers.  Evaluation data indicate that only about three-

quarters of mentors discuss STEM career opportunities, DoD or otherwise, with students, with only 67% of 

mentors report recommending AEOPs that align with studentsΩ ŜŘǳŎŀǘƛƻƴŀƭ Ǝƻŀƭǎ.  Further, only 40% of 

mentors highlighted the under-representation 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 student awareness of other AEOPs, it would be useful for the 

program to familiarize mentors with resources available to expose students to DoD STEM careers as many 

ƳŜƴǘƻǊǎ ƘŀǾŜ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ ǘƘŜȅ ƘŀǾŜ ƘŀŘ άƴƻ ŜȄǇŜǊƛŜƴŎŜέ ǿƛǘƘ ŀ ƴǳƳōŜǊ ƻŦ ǘƘŜ ǊŜǎƻǳǊŎŜǎ ŀǾŀƛƭŀōƭŜ ǘƻ 

them.  In addition, it would be beneficial to familiarize mentors with strategies that to increase the 

likelihood that the program will have a long-term impact on the number of students who pursue STEM.  For 

example, interactions with role models with similar backgrounds as the students and providing coaching on 

ǘƘŜ άǎƻŦǘ ǎƪƛƭƭǎέ όŜΦƎΦΣ ǘƛƳŜ ƳŀƴŀƎŜƳŜƴǘΣ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǎƪƛƭƭǎύ ƴŜŜŘŜŘ ǘƻ ōŜ ǎǳŎŎŜǎǎŦǳƭ ƛƴ {¢9a ŎŀǊŜŜǊǎΦ  
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5. Continued efforts 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 for the evaluation may help.  In addition, the mentor 

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 questionnaires is 

necessary, with items being asked only of the most appropriate data source. 
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Introduction  

The Army Educational Outreach Program (AEOP) vision is to offer a 

collaborative and cohesive portfolio of Army-sponsored science, 

technology, engineering and mathematics (STEM) programs that 

effectively engage, inspire, and attract the next generation of STEM 

talent through K-college programs and expose them to Department 

of Defense (DoD) STEM careers.  The consortium, formed by the 

Army Educational Outreach Program Cooperative Agreement (AEOP 

CA), supports the AEOP in this mission by engaging non-profit, 

industry, and academic partners with aligned interests, as well as a 

management structure that collectively markets the portfolio 

among members, leverages available resources, and provides 

expertise to ensure the programs provide the greatest return on 

ƛƴǾŜǎǘƳŜƴǘ ƛƴ ŀŎƘƛŜǾƛƴƎ ǘƘŜ !ǊƳȅΩǎ {¢9a Ǝƻŀƭǎ ŀƴŘ ƻōƧŜŎǘƛǾŜǎΦ  

 

This report documents the evaluation study of one of the AEOP 

elements, Gains in the Education of Mathematics and Science 

(GEMS).  GEMS is administered by the American Society for 

Engineering Education.  The evaluation study was designed and 

carried out by Virginia Tech, the Lead Organization (LO) in the AEOP 

CA consortium.  Data analyses and reports were prepared in collaboration with Horizon Research, Inc. 

 

Program Overview  

GEMS, administered in FY14 by the ASEE on behalf of the Army AEOP, is a non-residential summer STEM enrichment 

program for elementary, middle, and high school students (herein referred to as students).  GEMS is hosted by Army 

laboratories on site or in close coordination off site with the area Army laboratories (herein referred to as GEMS sites).  

GEMS is driven by the overarching mission: to interest youth in STEM through a hands-on Army laboratory experience 

that utilizes inquiry-based learning and Near Peer mentoring.  GEMS is an entry point for a pipeline of AEOP opportunities 

affiliated with the U.S. Army research laboratories.  The various GEMS sites are run independently, with ASEE providing 

support and guidance in program execution to local lab coordinators.  Although they operate under a shared mission, 

GEMS sites 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 goals.  Instead of having a specific model and curriculum 

forced on individual sites, they are able to design curricula (using the hands-on, experiment-based model) and procedures 

that make sense considering the specialties of their facility and available resources.  GEMS programs run from one to four 

weeks in length.  

AEOP Goals 
 

Goal 1: STEM Literate Citizenry.  
ü Broaden, deepen, and diversify the 

pool of STEM talent in support of our 

defense industry base. 

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

unique Army research and technology 

resources. 

 
Goal 3: Sustainable Infrastructure.  

ü Develop and implement a cohesive, 

coordinated, and sustainable STEM 

education outreach infrastructure 

across the Army. 
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The mentorship model also varies by GEMS site.  Many of the GEMS sites use Army scientists and engineers (Army S&Es) 

to lead GEMS educational activities while other sites use Near Peer Mentors (NPMs) as a key element in their instructional 

model.  NPMs are developing scientists and engineers (college students) who translate and communicate complex STEM 

content and their own STEM experiences to the young GEMS participant.  Many sites also leverage the expertise of in-

service Resource Teachers (RTs).  RTs assist Army S&Es and NPMs in translating STEM research, STEM concepts, and STEM 

practices into educational curricula as well as provide coaching and instructional supervision to NPMs.  RTs also provide 

adaptive support to individual student participants to ensure maximal engagement and learning.  Herein, Army S&Es, 

btaǎΣ ŀƴŘ w¢ǎ ŀǊŜ ǊŜŦŜǊǊŜŘ ǘƻƎŜǘƘŜǊ ŀǎ D9a{ άƳŜƴǘƻǊǎΣέ ŜȄŎŜǇǘ ǿƘŜǊŜ ƛǘ ƛǎ ŀǇǇǊƻǇǊƛŀǘŜ ǘƻ ŘƛŦŦŜǊŜƴǘƛŀǘŜ ǘƘŜƛǊ roles and 

experiences. 

All GEMS programs are designed to meet the following objectives: 

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

2. To nurture interest and excitement in STEM for mentor participants; 

3. To implement STEM-enrichment experiences that are hands-on, inquiry-based, educational modules that enhance 

in-school learning;  

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

5. To increase the number of outreach participants inclusive of youth from groups historically underrepresented and 

underserved in STEM;  

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

7. To educate participants about careers in STEM fields with a particular 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 Table 1, GEMS sites involved 13 Army research laboratories operating at 12 sites in 8 states.  
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Commands: "USAMRMC" is the Medical Research and Materiel Command, "RDECOM" is the Research Development and Engineering Command, and 
"USACE" is the U.S. Army Corps of Engineers. 
 
In 2014, GEMS provided outreach to 2,095 students at 12 different sites.  This number represents about a 3% increase in 

enrollment from the 2,038 student participants in 2013.  Consistent with historical data, many of the GEMS sites received 

applications from more qualified students than they could serve.  A total of 3,343 GEMS applications were submitted 

centrally through the online AEOP application tool.   Applicant numbers from ERDC-MS are not available to be included in 

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

 

Table 1. 2014 GEMS Sites 

Laboratory Command* Location 

U.S. Army Aviation and Missile Research Development and Engineering Center 
(AMRDEC) RDECOM Huntsville, AL 

U.S. Army Research Laboratory (ARL-APG)/ US Army Medical Research 
Institute of Chemical Defense (USAMRICD) 

RDECOM/USA
MRMC Aberdeen, MD 

U.S. Army Research Laboratory- Adelphi (ARL-Adelphi) RDECOM Adelphi, MD 

U.S. Army Research Laboratory- White Sands Missile Range (ARL-WSMR) 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 
(USAMRMC-Ft. Detrick) USAMRMC Fort Detrick, MD 

U.S. Army Research Institute for Surgical Research (USAISR) USAMRMC 
Fort Sam Houston, 
TX 

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

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

Engineer Research & Development Center- Construction Engineering Research 
Laboratory (ERDC-CERL)  USACE Champaign, IL 

Engineer Research & Development Center - Vicksburg, MS (ERDC-MS) USACE Vicksburg, MS 
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Table 2. 2014 GEMS Site Applicant and Enrollment Numbers 

Command 2014 GEMS Site 
No. of 
Applicants 

No. of 
Enrolled 
Participants 

RDECOM 

Army Aviation and Missile Research Development and Engineering 
Center (AMRDEC) 

108 77 

Army Research Laboratory-Aberdeen Proving Ground (ARL-APG) 822 303 

Army Research Laboratory-Adelphi (ARL-Adelphi) 96 76 

Army Research Laboratory-White Sands Missile Range (ARL-WSMR) 78 39 

USAMRMC 

Armed Forces Medical Examiner System (USAFMES) 121 95 

Army Aeromedical Research Laboratory (USAARL) 256 177 

Army Medical Research and Material Command at Fort Detrick 
(USAMRMC-Ft. Detrick) 

671 445 

Army Medical Research Institute of Chemical Defense (USAMRICD) Included 
with ARL-

APG 

Included 
with ARL-

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 

USACE 

Engineer Research & Development Center- Construction Engineering 
Research Laboratory (ERDC-CERL) 

60 40 

Engineer Research & Development Center-Mississippi (ERDC-MS) Not 
available 

88 

TOTAL 3,343Ϟ 2,095 
Ϟ This number is lower than the actual number of applications, as one site did not report this information. 

 
In addition, across the various GEMS sites, there were a total of 52 teacher participants and 92 NPMs working in the 
program.   
 
The total cost of the 2014 GEMS program was $994,139 which includes administrative costs to ASEE, costs to participating 

labs for supplies, student stipends as well as Resource Teacher and Near-Peer Mentor stipends.  The cost per GEMS 

student was $475.  Aligned with the rates of similar AEOP initiatives, GEMS provides student participants with a stipend 

of $100 per week.  Table 3 summarizes these and other 2014 GEMS program costs.  
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Table 3. 2014 GEMS Program Costs 

2014 GEMS Students ς Cost Per Participant 

No. of  Students 2,095 

Total Cost $994,139 

Cost Per Participant (Student) $475    

2014 GEMS Students, Near-Peer Mentors, and Resource Teachers ς Cost Per Participant 

No. of Students 2,095 

No. of NPM 92 

No. of RTs 52 

Grand Total Participants 2,239 

Cost Per Participant (Students, Near-Peer 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, Near-Peer Mentors, and Teachers) $727,676 

Weekly Student Stipend $100 

Average NPM Stipend (over the summer) $2,695 

Average RT Stipend (over the summer) $4,027 

 

Evidence -Based Program Change  

Based on recommendations from the FY13 summative evaluation report, the AEOP identified three key priorities for 

programs in FY14: (1) Increase outreach to populations that are historically underrepresented and underserved in STEM; 

(нύ LƴŎǊŜŀǎŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŀǿŀǊŜƴŜǎǎ ƻŦ !ǊƳȅκ5ƻ5 {¢9a ŎŀǊŜŜǊǎΤ ŀƴŘ (оύ LƴŎǊŜŀǎŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŀǿŀǊŜƴŜǎǎ ƻŦ ƻǘƘŜǊ !9ht 

opportunities.  ASEE initiated the following program changes/additions to the FY14 administration of the GEMS program 

in light of the key AEOP priorities, the FY13 GEMS evaluation study, and site visits conducted by ASEE and the LO.   

 

I. Increase outreach to populations that are historically underrepresented and underserved in STEM.   

a. 2014 Outreach Plan for GEMS that included: 

i. Help Desk fielded calls and emails from inquiries into GEMS. 

ii. Mass email campaign targeted 4000+ teachers, guidance counselors, and principals in schools 

that are in close proximity to GEMS program sites. 

iii. Participated in outreach efforts at conferences/expos that serve diverse audiences. 

1. Event it. Build it. Career Expo at the Society of Women Engineers Conference 

2. Hispanic Association for Colleges and Universities Conference 

3. District of Columbia Public Schools (DCPS) Event at ASEE headquarters 

4. 2014 ASEE Annual Conference 

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

v. Ran social Media campaign in conjunction with the LO. 
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1. 17 Facebook posts and 30 Twitter posts 

II. Increase participantsΩ awareness of other AEOP opportunities. 

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

b. Directly emailed previous participants with links to AEOP social. 

c. Explored cross-promotional opportunities with eCYBERMISSION. 

III. 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 GEMs, perceive value in the GEMs program, 

initiate mentorship behaviors, are satisfied with GEMS, and how they attempt to educate students about 

AEOP programs and DoD STEM careers.  

 

FY1 4 Evaluation At -A-Glance  

Virginia Tech, in collaboration with ASEE, conducted a comprehensive evaluation study of the GEMS program.  The GEMS 

logic model below presents a summary of the expected outputs and outcomes for the GEMS program in relation to the 

AEOP and GEMS-specific priorities.  This logic model provided guidance for the overall GEMS evaluation strategy.  

 
Inputs  Activities  Outputs  Outcomes 

(Short term) 
Impact 

(Long Term) 
¶ Army sponsorship 

¶ ASEE providing 
oversight of site 
programming 

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

¶ 2,095 Students 
participating in GEMS 
programs 

¶ Army S&Es, 92 Near 
Peer Mentors, and 52 
Resource Teachers 
participating in GEMS 
as mentors 

¶ Stipends for students 
to support meals and 
travel 

¶ Centralized branding 
and comprehensive 
marketing 

¶ Centralized evaluation 

¶  ¶ Students engage in 
hands-on and 
experiment-based 
STEM programs 

¶ Army S&Es, Near Peers, 
and Resource Teachers  
facilitate hands-on 
learning experiences 
for students 

¶ 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 Teachers serving 
as mentors in GEMS 

¶ Number and Title 1 status of 
schools served through 
participant engagement 

¶ Students, mentors, site 
coordinators, and ASEE 
contributing to evaluation  
 

 ¶ Increased participant 
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 
awareness of and interest 
in STEM research and 
careers 

¶ Increased participant 
awareness of and interest 
in Army/DoD STEM 
research and careers 

¶ Implementation of 
evidence-based 
recommendations to 
improve GEMS programs 

¶ Increased student 
participation in other 
AEOP opportunities and 
Army/DoD-sponsored 
scholarship/ fellowship 
programs 

¶ Increased student 
pursuit of STEM 
coursework in 
secondary and post-
secondary schooling 

¶ Increased student 
pursuit of STEM 
degrees 

¶ Increased student 
pursuit of STEM careers 

¶ Increased student 
pursuit of Army/DoD 
STEM careers 

¶ Continuous 
improvement and 
sustainability of GEMS 

 

 

The GEMS evaluation gathered information from multiple participant groups about GEMS processes, resources, activities, 

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

benefits to participants, and overall effectiveness in meeting AEOP and GEMS program objectives.  
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The assessment strategy for GEMS included student and mentor questionnaires, 5 focus groups with students and 4 with 

mentors, and 1 Annual Program Report (APR) prepared by ASEE using data from all GEMS sites.  Tables 4-8 outline the 

information collected in student and mentor questionnaires and focus groups, as well as information from the APR that is 

relevant to this evaluation report. 

 

Table 4. 2014 Student Questionnaires 

Category Description 

Profile 
Demographics: Participant gender, age, grade level, race/ethnicity, and socioeconomic status 
indicators  

Education Intentions: Degree level, confidence to achieve educational goals, field sought  

AEOP Goal 1 
 

Capturing the Student Experience: In-school vs. In-GEMS experience (students) 

STEM Competencies: Gains in Knowledge of STEM, Science & Engineering Practices; contribution of 
GEMS to gains (impact) 

Transferrable Competencies: Gains in 21st Century Skills 

STEM Identity: Gains in STEM identity, intentions to participate in STEM, and STEM-oriented 
education and career aspirations; contribution of GEMS to gains (impact) 

AEOP Opportunities: Past participation, awareness of, and interest in participating in other AEOP 
programs; contribution of GEMS, impact of AEOP resources 

Army/DoD STEM: Exposure to Army/DoD STEM jobs, attitudes toward Army/DoD STEM research 
and careers, change in interest for STEM and Army/DoD STEM jobs; contribution of GEMS, impact of 
AEOP resources 

AEOP Goal 2 
and 3 
 

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

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

Satisfaction & 
Suggestions 

Benefits to participants, suggestions for improving programs, overall satisfaction 

Key Evaluation Questions 

¶ What aspects of GEMS programs motivate participation? 

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

¶ What aspects of GEMS programs could be improved? 

¶ Did participation in GEMS programs: 

o LƴŎǊŜŀǎŜ ǎǘǳŘŜƴǘǎΩ {¢9a ŎƻƳǇŜǘŜƴŎƛŜǎΚ 

o LƴŎǊŜŀǎŜ ǎǘǳŘŜƴǘǎΩ ƛƴǘŜǊŜǎǘ ƛƴ ŦǳǘǳǊŜ {¢9a ŜƴƎŀƎŜƳŜƴǘΚ 

o LƴŎǊŜŀǎŜ ǎǘǳŘŜƴǘǎΩ ŀǿŀǊŜƴŜǎǎ ƻŦ ŀƴŘ ƛƴǘŜǊŜǎǘ ƛƴ ƻǘƘŜǊ !9ht ƻǇǇƻǊǘǳƴƛǘƛŜǎΚ 

o LƴŎǊŜŀǎŜ ǎǘǳŘŜƴǘǎΩ ŀǿŀǊŜƴŜǎǎ ƻŦ ŀƴŘ ƛƴǘŜǊŜǎǘ ƛƴ !ǊƳȅκ5ƻ5 {¢9a ŎŀǊŜŜǊǎΚ 
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Table 5. 2014 Mentor Questionnaires 

Category Description 

Profile Demographics: Participant gender, race/ethnicity, occupation, past participation 

Satisfaction & 
Suggestions 

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

AEOP Goal 1 
 

Capturing the Student Experience: In-program experiences for students 

STEM Competencies: Gains in Knowledge of STEM, Science & Engineering Practices; contribution of 
GEMS to gains (impact) 

Transferrable Competencies: Gains in 21st Century Skills 

AEOP Opportunities: Past participation, awareness of other AEOP programs; efforts to expose 
students to AEOPs,  impact of AEOP resources on efforts; contribution of GEMS to gains (impact) 

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

AEOP Goal  2 
and 3  
 

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

Comprehensive Marketing Strategy: How mentors learn about GEMS, usefulness of AEOP resources 
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, past participation in other AEOP 
programs 

Satisfaction & 
Suggestions 

Awareness of GEMS, motivating factors for participation, involvement in other programs in addition 
to GEMS, satisfaction with and suggestions for improving GEMS programs, benefits to participants 

AEOP Goal 1 
and 2 
Program Efforts 

Army STEM: AEOP Opportunities ς Extent to which students were exposed to other AEOP 
opportunities 

Army STEM: Army/DoD STEM Careersς Extent to which students were exposed to STEM and 
Army/DoD STEM jobs 

 

Table 7. 2014 Mentor Focus Groups 

Category Description 

Profile Gender, race/ethnicity, occupation, organization, role in GEMS, past participation in GEMS, past 
participation in other AEOP programs 

Satisfaction & 
Suggestions 

Perceived value of GEMS, benefits to participants, suggestions for improving GEMS programs 

AEOP Goal 1 
and 2 
Program Efforts 

Army STEM: AEOP Opportunities ς Efforts to expose students to AEOP opportunities 

Army STEM: Army/DoD STEM Careers ς Efforts to expose students to STEM and Army/DoD STEM 
jobs 

Mentor Capacity: Local Educators ς Strategies used to increase diversity/support diversity in GEMS 
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Table 8. 2014 Annual Program Report 

Category Description 

Program  Description of course content, activities, and academic level (high school or college) 

AEOP Goal 1 
and 2 
Program Efforts 

Underserved Populations: mechanisms for marketing to and recruitment of students from 
underserved populations 

Army STEM: Army/DoD STEM Careers ς Career day exposure to Army STEM research and careers;  
Participation of Army engineers and/or Army research facilities in career day activities 

Mentor Capacity: Local Educators - University faculty and student involvement, teacher 
involvement 

 
Detailed information about methods and instrumentation, sampling and data collection, and analysis are described in 
Appendix A, the evaluation plan.  The reader is strongly encouraged to review Appendix A to clarify how data are 
summarized, analyzed, and reported in this document.  Findings of statistical and/or practical significance are noted in 
the report narrative, with tables and footnotes providing results from tests for significance.  Questionnaires and 
respective data summaries are provided in Appendix B (student) and Appendix C (mentor).  Focus group protocols are 
provided in Appendices D (students) and E (mentors); the APR template is located in Appendix F.  Major trends in data 
and analyses are reported herein. 
 

Study Sample  

Students from all 12 GEMS sites responded to questionnaires; mentors from 11 of the 12 sites completed 
questionnaires.  Table 9 shows the number of student and mentor respondents by site. 
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Table 9. 2014 GEMS Site Survey Respondent Numbers 

2014 GEMS Site Students Mentors 

 No. of 
Participants 

No. of Survey 
RespondentsϞ 

No. of 
Participantsϟ 

No. of Survey 
Respondents§ 

AMRDEC 77 75 27 0 

ARL-APG/USAMRICD 303 304 82 26 

ARL-Adelphi 76 76 18 4 

ARL-WSMR 39 39 28 8 

USAFMES 95 91 6 4 

USAARL 177 178 31 5 

USAMRMC-Ft. Detrick 445 437 35 14 

USAISR 68 69 37 5 

USARIEM 195 131 14 7 

WRAIR 492 380 26 4 

ERDC-CERL 40 39 20 3 

ERDC-MS 88 80 66 4 

TOTAL 2,095 1,899 390 84 
Ϟ For three sites, the number of respondents was greater than the number of participants.  The location of the GEMS site is collected on the student 

survey and may have been inaccurately reported by some students. 
ϟ   The number of mentors per site includes Near Peer mentors, Resource Teachers, and all other adult participants. 
§   Three mentors did not indicate a GEMS location. 
 

Table 10 provides an analysis of student and mentor participation in the GEMS questionnaires, the response rate, and the 

margin of error at the 95% confidence level (a measure of how representative the sample is of the population).  The margin 

of error for the mentor survey is larger than generally acceptable, indicating that the sample may not be representative 

of the population of GEMS mentors.  Note that the student response rate for the 2014 student questionnaire is higher 

than in 2013 (which had response rates of 71% and 74% for the pre and post questionnaires, respectively).  There was no 

mentor questionnaire in 2013; thus, the 22% response rate can be seen as a first step in getting feedback from mentors, 

but is an area in which continued effort will be needed. 

Table 10. 2014 GEMS Questionnaire Participation 

Participant Group  Respondents 
(Sample) 

Total 
Participants 
(Population) 

Participation 
 Rate 

Margin of Error 
@ 95% 

Confidence1 

Students 1899 2,095 91% ±0.7% 

Mentors 84 390 22% ±9.5% 

                                                 
1 άaŀǊƎƛƴ ƻŦ ŜǊǊƻǊ Ϫ фр҈ ŎƻƴŦƛŘŜƴŎŜέ ƳŜŀƴǎ ǘƘŀǘ фр҈ ƻŦ ǘƘŜ ǘƛƳŜΣ ǘƘŜ ǘǊǳŜ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǘƘŜ population who would select an 

answer lies within the stated margin of error.  For example, if 47% of the sample selects a response and the margin of error at 95% 
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Five student focus groups were conducted that included students from 4 of the 12 GEMS sites.  Student focus groups 

included 30 students (14 females, 16 males) ranging from grades 6 to 11 (or rising 7th to rising 12th graders).  Four mentor 

focus groups were also conducted that included 19 mentors (13 females, 6 males) from four sites.  The participating 

mentors included 2 teachers, a non-teaching school staff member, 6 university students majoring in STEM, 5 STEM 

professionals, and an active-duty 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 data.  They add to the overall 

narrative of D9a{Ω efforts and impact, and highlight areas for future exploration in programming and evaluation.  

Respondent Profiles  

Student demographics.  Demographic information collected from GEMS questionnaire respondents is summarized in 

Table 11.2  More females (55%) than males (44%) completed the questionnaire.  More responding students identified with 

the race/ethnicity category of white (45%) than any other single race/ethnic category, though there is substantial 

representation of Black or African American (22%) and Asian (15%) populations.  It should be noted that demographic 

characteristics of the survey respondents are similar to those of participating students reported in the APR (47% female, 

37% male,3 44% white, 25% Black or African American, 14% Asian), although both the survey data and APR were based on 

a subset of participants (85% and 88% of the population, respectively).  Demographic data of students participating in 

2014 are also similar to the data for students participating in 2013, indicating that there have been no substantial shifts in 

the population being served between 2013 and 2014.  

 

As would be expected, and similar to 2013, the grades of students who completed the 2014 questionnaire spanned across 

middle and high school, with the largest proportion of respondents reporting that they were in middle school.  A relatively 

small number of students indicated that they were rising 4th or 5th graders, or would be first-year college students in the 

next school year.  The APR reported that about half of participants were in grades 6-8 and about a third of participants 

were in grades 9-12, a somewhat smaller proportion of high school students than respondents to surveys in 2014.   

 

Similar to the data provided in the APR, only 12% of students responding to questionnaires in 2014 reported qualifying for 

free or reduced-price lunch (FRL)τa common indicator of low-income status.  Interestingly, this number is substantially 

lower than in 2013, when 37% were qualified for FRL.  As can be seen in Table 12, the vast majority of respondents attend 

                                                 
confidence is calculated to be 5%, if you had asked the question to the entire population, there is a 95% likelihood that between 42% 

and 52% would have selected that answer.  A 2-5% margin of error is generally acceptable at the 95% confidence level. 
2 In 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 AEOP initiatives. 
3 The APR indicated that 16% of students chose not to report their gender. 














































































































































































































































