Army Educational Outreach Progra ‘@0
College Qualified Leaders

2014 Annual Program Evaluation Report 33:‘,',‘;52:.";2{,‘2.’,‘:;

CQL_03_ 6032015




ARMY EDUCA‘I’IONAI.
OUTREACH PROGRAM

U.S. Army Contacts

JagadeestPamulapati, Ph.D.

Acting Executiv®irector,Strategic & Program Planning
Office of the Assistant Secretary of the Army
Acquisition, Logistics, and Texiogy

(703) 6170309

jagadeesh.pamulapati.civ@mail.mil

AEOP Cooperative Agreement Managers
Louie Lopez

AEOP Cooperative Agreement Manager
U.S. Army Research, Development, and
Engineering Command (RDECOM)

(410) 2789858

louie.r.lopez.civ@mail.mil

College Qualified LeadeRrogram Administrators
Artis Hicks

CQL Program Manager

American Society for Engineering Education
(202) 3313558

a.hicks@asee.org

@ VirginiaTech

Andrea Simmong8/Northen

Army Educational Outreach Program Director on
behalf of the Office of the Deputy

Secretary of the Army for Research and Technology
(703) 6170202

andrea.e.simmons.ctr@nianil

Jennifer Carroll

AEOP Deputy Cooperative Agreement Manager
U.S. Army Research, Development, and
Engineering Command (RDECOM)

(410) 3060009

jennifer.j.carroll2.civ@mail.mil

Tim Turner

Principal Investigator

American Society for Engineering Education
(202) 3313514

t.turner@asee.org

ReportCQL 03 _05152015has been prepared for the AEOP Cooperative Agreement and the U.S. Army by Virginia Tec

under award W911NEO-2-0076.

Virginia Tech Evaluation Contacts
Tanner Bateman

Virginia Tech
(703) 3367922
tbateman@vt.edu

Virginia Tech
(540)315-5807

Donna Augustine Burnette
Senior Project Associate, AEOP CA Program Director, AEOP CA

donna.auqustine@vt.edu

Eric Banilower

Senior Researcher
Horizon Research, Inc.
(919) 4891725
erb@horizonresearch.com

IT STARTS HERE. 7=


mailto:jagadeesh.pamulapati.civ@mail.mil
mailto:andrea.e.simmons.ctr@mail.mil
mailto:3louie.r.lopez.civ@mail.mil
mailto:jennifer.j.carroll2.civ@mail.mil
mailto:a.hicks@asee.org
mailto:t.turner@asee.org
mailto:tbateman@vt.edu
mailto:donna.augustine@vt.edu
mailto:erb@horizon-research.com

ARMY EDUCA‘I’IONAI.
OUTREACH PROGRAM

Contents
EXECULIVE SUMIMIAIY. ... oottt it ie i et e e e e e e e e e eeeeeaaaaaaaaaaaaaeasaesssaasssassaassasnsssnssnssssssssnnsnnnnnnsnnereeeeeeeeeeeeesid
i g oo [FTot i o] o DT PP PP PUPPPPPPPPRN 11
PrOGIAM OVEIVIEW ... ittt et ettt oottt e e oot e et e e e 44 e e e et e e e e e e R R e e e et e e e e e a R R e e et e e e e e e s s bn e e e e e e e e e nnnre e e e e e e e annnees 11
EvidenceBased Program CRANGE. .........c.uueiiiie et e et e ettt e e e e s e e e e e e s s s ae e e e e e e s e s b e e e e e e e e e annnnreeeeeas 14
FYLAEVAIUALIONAT-A-GIANCE ... e et e e e et e e e e e e b e e e e e e e e bbb e e e e e e e e e asnnrreeaeeas 14
Y 100 1Y AST= 1141 0] L= PP 18
TS L0 T L= o1l = 1] 11 1= PR USPPPPRRPRR 19
Actionable Program EVAIUGLION..............oooii i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e s s e s s saasannnnannes 23
OULCOMES EVAIUALIONL. ....eee ettt e ettt e ettt e e e e ettt e e e e e ekt e et et e e e e e s b e et e e e e e ans b b en e e e e e e e annbbeneeeeenanns 49
SUMMEANY OF FINAINGS. ...ttt e e e et e e e e ot et e e e e e s s bbb e e e e e e e e s s bbb e e e e e e e eansbbn e e e e e e e e annnnnneeeas a7
RECOMMENUATIONS. ...ttt e e e e et e e e e e e bbb e e et e e e e s aa R bt e e et e e e e e s bbb e e e e e e e e e nnbben e e e e e e nnnnenes 70
Y o] 01T T Lo =PSRRI AR1
Appendix A FY14 COL Evaluation Plan.............cooooiiiiiiiii e e e e e e e e e e e e e e e e e e e e e e e e e e AR2
Appendix B FY14 CQL Student Questionnaire and Data SUMMALES. ........eviieiiieiiiiiiiiiieeeeeeeeee e AR5
Appendix C FY14 CQL Mentor Questionnaire and Data SUMMAIES............uuriuiiiiiiiiiieriieiieeeieeeeaeeaaaaaaaanns AR44
Appendix D FY14 CQtudent FOCUS Group ProtOCOL...........uuiiiiiiiiiiiiiiiecee ettt AR78
Appendix E FY14 CQL Mentor FOCUS Group ProtOCOL...........uuuiiiiiiiiiiiiiiieeee et AR80
PN o] o1 gL [0t e AN o = =T 4 ] o] F= 1 = PRSPPI AR82

Appendix G American Society for EngiméA y 3 9 RdzOF GA 2y oO! {990 9@ f dzr A2y w

IT STARTS HERE. 7«



ARMY EDUCA‘I’IONAI.
OUTREACH PROGRAM

Executive Summary

TheCollege Qualified Leaders (CQL) prograranaged by the American Society for Engineering Education (ASEE), is al
Army Educational Outreach Program (AEOP) that matches talealiegestudentsand recent graduategherein referred

to as apprentices) with practicing Army Scientists and Engir{éensy S&ESs, herein referred to as mentors), creating a
direct apprenticementor relationship that provides apprentiteiningthat is unparalleled at mostolleges CQL allows
alumni from Gains in the Education of Mathematics and Science (GEMS) amuk Said Research Apprentice Program
(SEAP) to continue their relationship with the mentor and/or laboratory, and also allows new college students to ente
the program.CQL offers apprentices the provision of summer, partial year, orrpegud research athe Army laboratory,
depending on class schedules and school location. CQL apprertiedee firsthand research experience and exposure

to Army research laboratoriesCQL fosters desire in its participants to pursue further training and careersh\@fie
specifically highlighting and encouraging careers in Army research.

This report documents the evaluation of the BYdQLprogram. The evaluation addressed questions related to program
strengths and challenges, benefits to participants, and olvefdctiveness in meeting AEOP and program objectives. The
assessment strategy f@QLincluded questionnaires for studenésid mentorsthree focus groups with studestandone

with mentors, and an annual program report compiled by ASEE

2014CQLsitesincludedthe US Army Research Laboratqxberdeen Proving Ground (ARPG), the US Army Research
Laboratoryg Adelphi (ARIA), the Walter Reed Army Institute of Research (WRAIR), the US Army Medical Researc
Institute for Infectious Diseases (USAMRItD, US Army Aviation & Missile Research Development and Engineering
Center¢ Redstone Arsenal (AMRDEC), the Engineering Research and Development Center Construction Enginee
Research Laboratory (ERBERL), the US Army Medical Research Institute ofiCaeDefense (USAMRICD), the US Army
Center for Environmental Health Research (USACEHR), the Defense Forensic Science Centard EfeSEN)gineering
Research and Development Center in Vicksburg, MS (ESIPC

2014CQLFast Facts

Description STEM Apprenticeship Programg Summer or school year, at A
laboratories with Army S&E mentors
Participant Population College undergraduate and graduate students
No. of Applicants 550
No. of Students (Apprentices) 307
Placement Rate 56%
No. of AdultgfMentors) 288
No. ofArmy S&Es 288
No. of Army Research Laboratories 10
No. of Colleges/Universities 104
No. of HBCU/MSIs 13
TotalCost $3,663,463
4
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StipendCost(paid by participating labs)| $3,534,144
Administrative Cost to ASEE $129,319
Cost PefStudent Participant $11,933

Summary of Findings

The FY14 evaluation of CQL collected data about participants; their perceptions of program processes, resources,
activities; and indicators of achievement in outcomes related to AEOP and prodmentives. A summary of findings is
provided inthe following &ble.

2014 CQL Evaluation Findings

Participant Profiles

1 CQL attracted some patrticipation of female studengspopulation that is
historically underrepresented in engineering fields. However, enrollment data
CQL had limited success a suggests that participation of female students was limited: 75&naodlled

serving students of apprenticesvere male, 25%vere female.

historically 1 CQL served some students from historically underrepresented and underserve
underrepresented and race/ethnicity groups, however that involvement was limited. The vast majority
underserved populations. enrolledapprenticest RSY G AFASR G(KSyaSt@gSa a «a

themselves as being from an underrepresented or underserved minority g&8ap
Black or African American & 3% Hispanic or Latino)

1 Questionnaire data indicate that the vast majority of responding apprentices hag
LI NOAOALI GSR Ay /v G tSraid 2y0S ¢
including or in addition to current participation), and 30% had participatedem
than once. In addition, just over 30% of students had participated in SEAP at |
once. However, foother AEORrograms, the vast majority of responding
apprentices hae never participated (ranging from 87% to 98%).

Actionable Program Evaluation

1 Mentor questionnaire data indicate that recruitment of students was most
commonly done through colleagues, personal acquaintances, and contact from
student.

1 Apprentice questionnaire data indicate that apprentices most commonly learne
about CQL from someone who works at an Army laboratory, teachers or profeg
immediate family members, university resources, friends, mentors, or past CQl
participants. In adition, apprentice focus group data support the idea that-pre
existing relationships were instrumental in making students awar@Q@i

9 Apprentices were motivated to participain CQL, according to questionnaire dat
by an interest in STEM, the desire to expand laboratory and research skills, an
opportunity to learn in ways that are not possible in school. Other highly
motivating factors included building a college apalion or résumé, earning a
stipend or award while doing STEM, networking opportunities, and opportunitie
use advanced laboratory technology. Focus group data also suggest that

CQL had limited success i
recruiting past AEOP
program mrticipants.

CQL recruitment was
largely the result of pre
existing relationships

CQL apprentices were
motivated to participate in
CQL by a variety of factors

5
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apprentices were motivated by the opportunity to gain job and research
experience.

CQL engages apprentices
meaningful STEM learning

1 Most apprentices (6B3%) report learning about STEM topics, applications of S
to realtlife situations, STEM careers, and cuttedge STEM research on most day
or every day of their CQixperience.

1 Most apprentices had opportunities to engage in a variety of STEM practices d
their CQL experience. For example, 93% reported participating in feem83EM
activities; 88% practicing using laboratory or field techniques, procedurdgoais;
81% working as part of a team; 77% carrying out an investigation; and 76%
analyzing and interpreting data or information on most days or every day.

1 Apprentices reported greater opportunities to learn about STEM and greater
engagement in STEPtactices in their CQL experience than they typically have i
school.

1 A clear majority of mentors report using strategies to help make learning activit
NBft SOIFyild G2 FLILINBYyGAOSAY &dzZlJL2 NI &K
collaborationr YR Ay G SNLISNE2Y I f &alAfttasz IyR
activities.

CQL promotes DoD STEM
research and careers but
can improve marketing of
other AEOP opportunities.

1 Most mentor interviewees and questionnaire respondents reported limited
awareness of AEOP initiatives. Subsequently, mentors did not consistently ed
their apprentices about AEOPSs or encourage apprentices to participate in them
The majority of responding mentors (@&B%) mentioned never experiencing AEQ
informational esources including the AEOP website, AEOP instructional suppli
the AEOP brochureand AEOP social media

1 Nearly all CQL participants reported learning about at least one STEM career,
about half (51%) reported learning about 4 or more. Simil&®@6 of students
reported learning about at least one DoD STEM job, with 54% reporting they
learned about 3 or more. Mentors and the CQL experience contributed the mo
this impact.

The CQL experience is
valued by apprentices and
mentors, although psgram
administration is an area
for improvement.

9 Responding apprentices reported satisfaction with their mentor and working
experience during the CQL program. For example, over 90% of responding
I LILINBY GAOS& NBL]R NI SR 0 SA yhheir rientorSHe & (
time they spent with their mentor, and the research experience overall.

1 In an operended item on the questionnaire, almost all of the responding
participants had something positive to say about the program. However, about
described frustration with administrative aspects of the program including a lac
communication, pyment problems, and delays in getting clearance and access
limited their ability to do meaningful work. Perhaps more notably, when asked
the program could be improved, the most common theme by far (86% of stude
responding to the question) wdsgistical issues including payment,
communication, and obtaining clearance and access. In addition, in focus grou
apprentices described difficulties associated with late notification of acceptance
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(e.g., having to decide on other job opportunitieddre being notified of CQL
acceptance, having to find housing on short notice).

Outcomes Evaluation

CQL had positive impacts
2y | LILINBYGAO
knowledge and
competencies.

1 A majority of apprentices reported large or extreme gains in their knowledge ot
what everyday research work is like in STEM, how professionals work on real
problems in STEM, research conducted in a STEM topic or field, a STEM topid
field in depth, and the research processes, ethics, and rules for conduct in STE
These impacts we identified across all apprentice groups.

1 Many apprentices also reported impacts on their abilities to do STEM, includin
such things as carrying out procedures for an investigation and recording data
accurately; supporting a proposed solution withenedint scientific, mathematical,
and/or engineering knowledge; using mathematics or computers to analyze
numeric data; reading technical or scientific tests, or using other media, to lear,
about the natural or designed worlds; deciding what type of dateditect in order
to answer a question; identifying the limitations of data collected in an
investigation; asking a question that can be answered with one or more
investigations; designing procedures for investigations, including selecting met
and toolsthat are appropriate for the data to be collected; and using data or
interpretations from other researchers or investigations to improve a solution.

CQL had positive impacts
2y F LILINBY G A O
Century ills.

T A large majority of apprentices reportéarge or extreme gains in the areas of
making changes when things do not go as planned, building relationships with
professionals in the field, learning to work independently, patience for the slow
pace of research, sticking with a task until it is comgleind sense of being part of
a learning community.

CQL positively impacted

I LILINBY GAOSaQ
and identity in STEM, as
well as their interest in
future STEM engagement.

1 Many apprentices reported a large or extreme gains on items related to STEM
identify including feeling prepared for more challenging STEM activities, buildin
academic or professional credentials in STEM, confidence to do well in future §
courses, feeling responsible for a STEM project or activity, confidence to contr
in STEMieeling like part of a STEM community, and feeling like a STEM
professional.

9 Apprentices also reported positively on the likelihood that they would engage if
additional STEM activities outside of school. A majority of apprentices indicate
that as a result of CQL they were more likely to talk with friends or family aboult
STEM, metor or teach other students about STEM, work on a STEM project or
experiment in a university or professional setting, receive an award or special
recognition for STEM accomplishments, and look up STEM information at a lib
or on the internet.

CQL sumeeded in raising
I LIWINBY GAOSaQ

aspirations, but did not

19 After participating in CQL, apprentices indicated being more likely to go further
their schooling than they would have before CQL, with the greatest ebemg in
the proportion of apprentices who wanted to get a Ph.D. (19% before CQL, 35¢
after).
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change their career
aspirations.

9 Apprentices were asked to indicate what kind of work they expected to be doin
age 30, and the data were coded as STEMted or nonSTEMelated. Although
the vast majority of apprentices indicated interest in a STEldted career, there
was not a statistically significant difference from before CQL to after.

CQL apprentices are large
unaware of AEOP
initiatives, but apprentices
show interest irfuture
AEOP opportunities.

1 Apprentice and mentors were largely unaware of other AEOP initiatives, but 73
responding apprentices were at least somewhat interested in participating in C
the future, 54% in SMART, 40% in NDSEG, and 34% in URAéhtiégmpreported
that their CQL patrticipation and their mentors had the most impact on their
awareness of AEOPs.

CQL apprentices have
positive opinions about
DoD researchers and
research.

1 The vast majority of apprentices reported that they agreedtoongly agreed that
DoD researchers solve reabrld problems (95%), DoD researchers advance scig
and engineering fields (95%), DoD research is valuable to society (94%), DoD
researchers develop new, cutting edge technologies (92%), and DoD ressarch
support nondefense related advancements in science and technology (86%).

Recommendations

1. The CQL program has the goal of broadening the talent pool in STEM fields. Overall, the program has had limi

In

success in attracting students from groups higtally underrepresentecind underservedn these fields.

addition, personal relationshipsontinue tofactor highly into how students learn about and are recruited to CQL.
The program may want to consider doing more to increase the number and diversity of students who participate
in CQL. In particular, the program may consider how to more activelytrsttrdents nationwide. Given that the
program involves college students and includes a stipend to help with housing expenses, recruitment does n
need to be limited to locations near CQL sites. By more actively recruiting, and broadening recruitorst eff
beyond local sites, th@rogramis likely to receive more applications, including more from groups that are
historically underrepresented and underserved. Mentor focus groups elicited some suggestions for changes 1
recruitment strategies. These gymgtions include having a centralizEQL recruitment and application process
(rather than site specific) as well as advertising more with high schools (so that future college students are awal
of the program) and with colleges, including working withlemg job placement services and posting fliers
prominently where students will see them. In addition, the program may want to consider how students are
recruited and subsequently selected to serve as apprentices. Although some mentors did not knowdentsst
were recruited, others reported that there were no targeted recruitment strategies for students from
underrepresented and underserved groups. In order to meet the goal of serving more students from
underrepresented or underserved groups, {hi@gram could develogyuidanceo balane selecting thestrongest
candidates (e.g. best match between apprentice interest and mentor work), regardless of race or gender, an
providing more opportunities for students from underrepresented and underserved grtoypaticipate.
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2. Similarly, efforts to recruit mentors should be considered. The number of apprentices who can participate in CC
is limited by the number of mentors available. In order to broaden participation and provide more opportunities
to qualified candidates, the program needs to recruit more mentors. One potential factor impacting mentor
participation¢ time ¢ came out in a focus group; mentors noted that colleagues were not interested in serving as
mentors because of the time it takes them tork with apprentices, which can detract from other responsibilities.

In addition, on the questionnaire, some responding mentors suggested providing more support for mekgors

a result, it may be productive to consider what supports can be put in gaéelp mentors efficiently and
effectively utilize their apprentices. For example, mentors may benefit from ideas for ways in which apprentice:
can productively contribute to ongoing research. In addition, potential mentors should be made aware of these
supports as well as potential benefits to their project from involving apprentices in their. work

3. Given the goal of having students progress from other AEOP programs into CQL, and from CQL into oth
programs, the program may want tonsider implemeting marleting and recruitment efforts targeting past
AEOP participantsand 2 N A GK aAxdSa G2 AyONBI asS o2 dKpprehSog G 2 N
guestionnaire data indicate that few apprentices had previously participated in other AE@Rsementing
marketing and recruitment efforts targeted at past AEOP participants may increase the number of participants il
other AEOP programs who progress into CQL and may broaden CQL participation of students frol
underrepresented and underservedagips as several other AEOP programs specifically target these students. In
addition, responding CQLeantors and apprentices tended to lack knowledge of AEOP programs beyond CQL. |
focus groups, mentors indicated that they would be willing to educatédestts about other AEOP programs if
they knew more about those programs themselves, suggesting that improving mentor awareness of program
would also improve student awareness. Alternatively, given that CQL patrticipants are completing internships o
activeresearch, and potential mentors may already be hesitant to participate due to time considerations, the
program may want to consider ways to educate apprentices about AEOP opportunities that do not rely on the
mentor (e.g., presentations during an orientat; information provided during the student symposium). In
addition, given the limited use of th®EORvebsite, print materials, and social media, the program should consider
how these materials could be adjusted to provide students with more informati@hfacilitate their enroliment
in other AEOPs, or what alternative strategies may be more effective.

4. Efforts should be made to address administrative difficulties. Although participants were pleased with their
experience, frustration with administrative and logistical aspects was quite evident in responses, and in som
cases detracted from program goaldn particular, students reported difficulties due to late notification of
acceptance, including missing out on participating in the past, and late payment. Students also reported negativ
impacts on their ability to do meaningful work because of delaygetting clearance and computer access. In
addition, some students indicated that they, and their mentors, expended considerable time and effort to remedy
these administrative issues. Although some students indicated that these issues would not &eefram
participating again, other students indicated that they would not participate again, may work at the lab again but
would do so through other channels, or were discouraged from participating in CQL or working for the DoD in th
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5.

future. GiventhatgS | 9 ht Hr@ateh, déegen, ardl diersify the pool of STEM talent in support of our
RSTSyasS Ay éfdas shoulkd bednadeSErémedy these administrative issues so as not to detract from
F LILWNBYGAOSEQ 2N YSY(i2NBRQ SELISNASYOS 6AGK GKS LINE3II
and focus group data is to begin the process for stugidatobtain clearance and computer access early, so that
they have computer access when they begin the internship and can begin doing meaningful work.

Additional dforts should be undertaken to improve participation in evaluation activities, as the lsporese rates

for both the student and mentor questionnaires raise guestions about the representativeness of the results.
Improved communication with the individual program sites about expectations for the evaluation may help. In
addition, the evaluationnstruments may need to be streamlined as perceived response burden can affect
participation. In particular, consideration should be given to better tailoring questionnaires to particular programs
and whether the parallel nature of the student and mentprestionnaires is necessary, with items being asked
only of the most appropriate data sourcé&iven that CQL apprentices are career,agewell as the significant
investment thatArmy research installationmake in each apprentice, it may prove importaatconduct a CQL
alumni studyin the near future. The purpose ofwvhich would serve to establish the extent to which CQL
apprentices subsequently become employed in the Army or DoD.

10
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Introduction

The Army Educational Outreach Program (AEOP) vision is to off
collaborative and cohesive portfolio of Army sponsored scienc
technology,engineering and mathematics (STEM) programs th
effectively engage, inspire, and attract the next generation of STE
talent through Kcollege programs and expose them to Departmen
of Defense (DoD) STEM careeiBhe consortium, formed by the
Army Educatinal Outreach Program Cooperative Agreement (AE
CA), supports the AEOP in this mission by engagingprudin,
industry, and academic partners with aligned interests, as well as

AEOP Goals

| Goal 1: STEM Literate Citizenry.

defense industry base.

L Goal 2: STEM Savvy Educators.

management structure that collectively markets the portfolio
among members leverages available resources, and provide
expertise to ensure the programs provide the greatest return of

Ay@SaiaySyid Ay FFOKASGAy3a GKS 1§

This report documents the evaluatiostudy of one of the AEOP
elements,the Colleg Qualified Leaders (CQL) prograr@QLis
managed by the American Society for Engineering Education (ASE
The evaluationstudy was performed by Virginia Tech, the Lead
Organization (LO) in the AEOP CA consortillmata analyses and

technology resources.
I y¥eQa {¢9a 3JI2Ifa
Goal 3: Sustainable Infrastructure

U Broaden, deepen, andiversify the
pool of STEM talent in support of ou

by

U Develop and implement aohesive,
coordinated, and sustainable STE

U Support and empower educator
with uniqgue Army research an

= education outreach infrastructure

across the Army.

reports were prepard in collaboration with Horizon Research, Inc.

Program Overview

The College Qualified Leaders (CQL) program, managed by the American Society for Engineering Education (ASEE)
Army Educational Outreach Program (AEOP) that matches talented college students and recent graduates (herein refer
to as apprentices) wh practicing Army Scientists and Engineers (Army S&Es, herein referred to as mentors), creating
direct apprenticementor relationship that provides apprentice training that is unparalleled at most colleges. CQL allows
alumni of Gains in the EducationMathematics and Science (GEMS) and/or Science and Engineering Apprentice Prograt
(SEAP) to continue their relationship with the mentor and/or laboratory, and also allows new college students to ente
the program. CQuaffersapprentices the provision olismmer, partial year, or yeaiound research at the Army laboratory,
depending on class schedules and school locat@@L apprentices receive firsthand research experience and exposure
to Army research laboratoriesCQL fosters desire in its participataspursue further training and careers in STEM while

specifically highlighting and encouraging careers in Army research.

IT STARTS HERE. +
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In 204, CQL was guided by the following objectives:

1. To nurture interest and provide STEM research experience for college studedtsreamnt graduates
contemplating further studies;

2. To provide opportunities for continued association with the DoD laboratories and STEM enridomeanetvious
SEAP, GEMS, and other AEOP participants as well as allow new college students the opmoengéyge with
DoD laboratories;

3. To outreach to participants inclusive of youth from groups historically underrepresented and underserved ir
STEM;

4. To increase participant knowledge in targeted STEM areas and develop their research and laboratory skills
evidenced by mentor evaluation and the completion of a presentation of research;

5. To educate participants about careers in STEM fields with a particular focus on STEM careers in DoD laborator

6. To acquaint participants with the activities of DoD laltorees in a way that encourages a positive image and
supportive attitude towards our defense community; and

7. To provide information to participants about opportunities for STEM enrichment and ways they can mentor
younger STEM students through GEMS, eCYBEERON, and other AEOP opportunities.

Apprenticeships were completed 40 Armyresearch laboratories i states, summarized in Tahle

Tablel. 2014CQL Sites

2014CQlLSite Command Location
US Army Research Laboratarpberdeen Proving Grounf(AREAPG) RDECOM Aberdeen, MD
US Army Resedrd_aboratory Adelphi (ARIA) RDECOM Adelphi, MD
Walter Reed Army Institutef Research (WRAIR) MRMC Silver Spring, M[
US Army Medical Research Institute fafiettious Diseases (USAMRIID) MRMC Fort Detrick MD
US Army Aviation & Missile Research Development and Engineerirey €ent RDECOM Huntsville, AL
Redstone Arsenal (AMRDEC)
EngineeiResearch & Development Centéonstruction EngineeringeBearch USACE Champaign, IL
Laboratory (ERDCERL)
US Army Medical Research InstitafeChemical Defense (USAMRICD) MRMC Aberdeen, MD
US Army Center for Environmal Health Research (USACEHR) MRMC Fort Detrick, MD
DefenseForensic Science Center (DFSC) USACIDC Forest Park, GA
Engineer Research amkvelopment Centeg Vicksburg, MSHRDEMS) USACE Vicksburg, MS

aSRAOIt wSaSlk NOK

' Nye [/ 2NlJa 27F

“ Commandsé awa/ ¢ Aad (KS
a!' {1 /9¢ Aa GKS ! o{®

Iy R

al GSNXI ¢
9y 3aAyYySSNE

I 2YYl YRz

aws59/

The 10 host sites received applications frosabstantially moregualified studentghan they had positions for the 2@t
CQLprogram: 550 students applied an807 enrolled,which represents a slightly larger enrollment from slightly fewer
applicants compared t6Y13 (588tudents applied and 260 enrolledTable2 summarizes interest and final enrollment
by site.

12
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Table 2. 2014 CQL Site Applicant and Enrollment Numbers

2014 CQL Site FY2013 FY2014
No. of No. of No. of No. of
Applicants En_rqlled Applicants En_rqlled
Participants Participants
US Army Research Laboratgniberdeen Proving Ground
(AREAPG) 133 59 161 79
US Army Research Laboratgnjdelphi (ARIA) 93 48 118 75
Walter Reed Army Institute of Research (WRAIR) 184 97 94 76
US Army MedicdResearch Institute for Infectious Diseases
(USAMRIID) 32 14 40 18
US Army Aviation & Missile Research Development and 32 > 69 16
Engineering Centey Redstone Arsenal (AMRDEC)
Engineer Research & Development Center Construction o4 8 27 12
Engineering Researttaboratory (ERDCERL)
US Army Medical Research Institute of Chemical Defense 29 9 20 9
(USAMRICD)
US Army Center for Environmental Health Research (USA( 19 8 8 12
Defense Forensic Science Center (DFSC) 11 11 13 8
Engineer Research amkvelopment Centeg Vicksburg, MS 4 4 NA 2
(ERDEVIS)
Total 5881 260 550 307

“ Twentyone individuals applied athe US Army Criminal Investigation Laboratt$ACIbut did not enroll thereas there was no CQL program

at USACIL in 2014.

The totalcost of the 204 CQLprogram was$3,666,463. This includes administrative codts ASEBf $129,319and
$3,534,144for participant stipendgincluding cost of required eye exams for apprentices in laser labs and work boots
when required) The averageost per 2014 CQL participant taken across all CQL siteslv®33 Table 3 summarizes

these expenditures.

Table3. 2014 CQLProgram Costs

2014 CQL- Cost Per Participant

Total Participants 307
Total Cost $3,666,463
Cost Per Participant $11,933
2014 CQL- Cost BreakdowrPer Participant

AverageAdministrative Costio ASEE Per Participant $421
AverageParticipant Stipendincluding eye exam and/or work boots if required) $11,512
Cost Per Participant $11,933

IT STARTS HERE. +
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Evidence -Based Program Change

Based on recommendations from the FY13 summative evaluation report, the AEOP identified three key priorities fc
programs in FY14: 1) Increase outreach to populations that are historically underserved and underrepresented in STE
HO LYONBlIaSoLINRBYSOALRFIANNVEKk525 {¢9a OFNBSNAT |yR 00
opportunities. ASEE initiated the following program changes/additions to the FY14 administratiorCelligram in

light of the key AEOP priorities, the FYXdQLevaluation study, and site visits conducted by ASEE and the LO.

I.  Increase outreach to populations that are historically underserved and underrepresented in STEM.
a. ASEE wote and implemented 2014 Outreach Plan for C@lat included:
i. Outreach effors at conferences/expos that serve diverse audiences
1. Eventit. Build it. Career Expo at the Society of Women Engineers Conference
Hispanic Association for Colleges and Universities Conference
University of Maryland Career Fair
George Mason University Cardeair
Howard University Career Fair
Columbia University Career Fair
ii. Bl-WeekIy meetings with LPCs to identify new targets and strategies for outreach

o oA wN

. LYONBFasS LINIAOALIYGQE ¢ NBySaa 2F 20KSNJI ! 9ht 2LJ
a. ASEEmaikd previousCQLparticipants withlinks to AEOP socialedia

FY1 4 Evaluation At-A-Glance

Virginia Tech, in collaboration witkSEEconducted a comprehensive evaluation study of@@lprogram. The&QLogic
model below presents a summary of the expected outputs and outcomes f@iprogram in relation to the AEOP and
CQLspecific priorities.This logic model provided guidance for the ove€liLevaluation strategy.

14
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Inputs - Activities ﬂ

Outputs »

Outcomes

(Short term)

Impact
(Long Term)

1 Army sponsorship

9 ASEBproviding
oversight of site
programming

9 Operations conducted

by 10 Army Labs and yeasround 9 Apprentices, Army S&Es, Increasedapprentice programs

1 307students apprenticeships at site coordinators, and ASE interest in future STEM Increasedapprentice
participating inCQL Army labs contributing toevaluation engagement pursuit of STEMegrees
apprenticeships 1 Army S&Es supervise Increasedapprentice Increasedapprentice

1 288 Army S&Es and mentor awareness of and interest pursuit of STEM careerg
serving as CQL apprenticél Q NB & in other AEOP Increasedcapprentice
mentors 1 Program activities that opportunities pursuit of Army/DoD

1 Stipends for exposeapprentices to Increasedapprentice STEM careers
apprentices to support AEOP programs and/o} awareness of and interest Continuous

meals and travel

1 Centralized branding
and comprehensive
marketing

1 Centralized evaluation

1 Apprentices engage in
authentic STEM
research experiences
through handson
summer, partial year,

STEM careers in the
Army or DoD

91 Number and diversity of
student participants
engaged irCQL

91 Number and diversity of
Army S&Es engaged in CQ

Increasedapprentice
STEM competencies
(confidence, knowledge,
skills, and/or abilities to do
STEM)

in STEM research and
careers
Increasedapprentice
awareness of and interest
in Army/DoD STEM
research and careers
Implementation of
evidencebased
recommendations to
improve CQLprograms

Increasecapprentice
participation in other
AEOP opportunities an
Army/DoDsponsored
scholarship/ fellowship

improvement and
sustainability oCQL

TheCQlevaluationstudygathered information fronapprentice and mentor participants about CQrbcesses, resources,
activities, and their potential effects in order to address key evaluation questielased to program strengths and
challenges, benefits to participants, and overall effectiveness in meeting AEQIR&pbgram objectives.

Key Evaluation Questions
1 What aspects of CQL motivate participation?
9 What aspects of CQL structure and processeswvorking well?
1 What aspects of CQL could be improved?
1 Did participation in CQL:

oLYONBFaS FLIWNBYyiA0SaQ {¢9a O02YLISGSyOASaKk

oLYONBIFaS FLIWNBYyiGAOSaQ AYyGSNBald Ay FdzidaNB { ¢ 9
OoLYONBIFaS FLIWNBYGAOSAQ | g NBySa&s?2F yR AyidSN
oLYONBIFaS FLIWNBYyiAOSaQ g NBySaa 2F FyR AyidSN
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The assessment strategy for CiQtluded onsite focus groups witlapprenticesand mentors a4 CQL sitesa post

program apprentice questionnaire, a posprogram mentor questionnaire and one Annual Program Report (APR)
prepared by ASEE using data from all CQL. sitables4-8 outline theinformation collected in apprentice and mentor

guestionnaires and focus groups, as well asrinftion from the APRhat isrelevant to this evaluation report.

Table 4. 201ApprenticeQuestionnaires

Category Description

Profile DemographicsParticipant gender, grade levalndrace/ethnicity
Education IntentionsDegree level, confidence to achieve educational goals, field sought
Capturing theApprenticeExperiencein-school vs. lprogram experiencementored research
experience and products
STEM Competencie&§&ains in Knowledge of STEM, Science & Engineering Practices; contribu
AEOP
Transferrable Competencie§ains in 2% Century Skills

AEOP Goal 1 | STEM ldentityGains in STEM identity, intentions to participate in STEM, and -BTi&ied
education and careeaspirations; contribution of AEOP
AEOP OpportunitiesPast participation, awareness of, and interest in participating in other AEC
programs; contribution of AEOP, impact of AEOP resources
Army/DoD STEMEXxposure to Army/DoD STEM jobs, attitutmsard Army/DoD STEM research
and careers, change in interest for STEM and Army/DoD STEM jobs; contribution of AEOP, i
AEOP resources
Mentor CapacityPerceptions of mentor/teaching strategiespfrentices respond to a subset)

AEOP Goal 2 . . > —

and 3 Con_wp_reh_enswe Marketing StrategiHowapprentices learn about AEOP, motivating factors for
participation, impact of AEOP resources on awareness of AEOPs and Army/DoD STEM reseq
careers

Satisfaction & | Benefits to participants, suggestis for improving programs, overall satisfaction

Suggestions

Category

Table 5. 2014 Mentor Questionnaires

Description

Profile

DemographicsParticipant gender, race/ethnicity, occupation, past participation

Satisfaction &
Suggestions

Awareness o€QL.motivating factors for participation, satisfaction with and suggestions for
improvingCQLprograms, benefits to participants

AEOP Goal 1

Capturing theApprenticeExperiencein-program experience

STEM Competencie&ains ini K S A NJ | LdbaMdBdgeiok STEM, Science & Engineering
Practices; contribution of AEOP

Transferrable Competencie€ains ini K S A NJ | L2AIG&Eiy SkdsS & Q

AEOP OpportunitiesPast participation, awareness of other AEOP programs; efforts to expose
apprentices to AEOPs, impact of AEOP resources on efforts; contribution of AEOP in changin
apprenticeAEOP metrics

16
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Army/DoD STEMAttitudestoward Army/DoD STEM research and careers, efforts to expose
apprentices to Amy/DoD STEM research/careeirmpact of AEOP resources on efforts; contribut
of AEOP in changirapprenticeArmy/DoD career metrics

AEOP Goal 2

Mentor CapacityPerceptions of mentor/teaching strategies

and 3

Comprehensive Marketing Strategijiowmentors learn about AEOBsefulness of AEOP resourc
on awareness of AEOPs and Army/DoD STEM research and careers

Category

Table 6. 2014 pprenticeFocus Groups

Description

Profile

Gender, race/ethnicity, grade level, past participatiol€i@l. past participation in otheAEOP
programs

Satisfaction &

Awareness o€Ql. motivating factors for participation, satisfaction with and suggestions for

Program Efforts

Suggestions | improvingCQLprograms, benefits to participants
AEOP Goal 1 Army STI_E_M: AEOP OpportunitiggExtent to whichapprentices were exposed to other AEOP
and?2 opportunities

Army STEM: Army/DoD STEM CareerExtent to whichapprentices were exposed to STEM and
Army/DoD STEM jobs

Category

Table 7. 2014 Mentor Focus Groups

Description

Profile

Gender, race/ethnicity, occupation, organization, rol€iQL. past participation irCQL. past
participation in other AEOP programs

Satisfaction &
Suggestions

Perceived value aEQL.benefits to participantssuggestions for improvinGQLprograms

AEOP Gal 1 & 2
Program Efforts

Army STEM: AEOP Opportunitiegfforts to exposapprentices to AEOP opportunities

Army STEM: Army/DoD STEM Careeifforts to exposapprentices to STEM and Army/DoD
STEM jobs

Mentor Capacity: Local EducatocsStrategies used to increase diversity/support diversitZ L

Table 8. 2014 Annual Program Report

Category Description
Program Description of course content, activities, and academic level (high school or college)
Underserved Populationdvlechanismdor marketing to and recruitment adpprentices from
AEOP Goal 1 | underserved populations
and2 Army STEM: Army/DoD STEM Career€areer day exposure to Army STEM research and care
Program Effortg Participation of Army engineers and/or Army resgrafacilities in career day activities
Mentor Capacity: Local EducatordJniversity faculty an@pprenticeinvolvement

Detailed information about methods and instrumentation, sampling and data collection, and analysis are described i
Appendix A, thesvaluation plan. The reader is strongly encouraged to revidwpendix A to clarify how data are
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summarized, analyzed, and reported in this documeéihdings of statistical and/or practical significance are noted in the
report narrative, with tables anfbotnotes providing results from tests for significand@uestionnaires and respective

data summaries are provided in Appendixapfrentice and Appendix Gr(entor). Focus group protaas are provided
in Appendx D (apprentice3 andAppendixE (mentorg); the APR template is located in AppendixM@jor trends in data

and analyses are reported herein.

Study Sample

Apprenticedrom 9 of 10CQLsitesresponded to questionnairess didnentors from5 of the 10 sites. Table9 shows the

number ofapprenticeand mentorrespondentsby site.

Table9. 2014CQLSite Survey Respondentiumbers

2014CQLsite Apprentices Mentors
No. of No. of Survey| No. of No. of Survey|

Participants | Respondents| Participants | Respondents
US Army Research Laboratgrgberdeen Proving 79 37 54 0
Ground (ARIAPG)
US Army Research Laboratgrdelphi (ARIA) 75 36 109 0
Walter Reed Army Institute of Research (WRAIR) 76 26 59 3
US Army Medical Research Institute for Infectious 18 16 32 9
Diseases (USAMRIID)
US ArmyAviation & Missile Research Developmen 16 7 9 0
and Engineering CenterRedstone Arsenal
(AMRDEC)
Engineer Research & Development Center 12 7 9 3
Construction Engineering Research Laboratory
(ERDEERL)
US Army Medical Research Institute of Chemical 9 6 4 2
Defense (USAMRICD)
US Army Center for Environmental Health Resear 12 3 3 2
(USACEHR)
Defense Forensic Science Center (DFSC) 8 1 6 0
Engineer Research & Development Ceiater 2 0 3 0
Vicksburg, MS (ERIMS)
Total 307 139 283 19

Table10 provides an analysis @pprenticeand mentorparticipation inthe CQLgquestionnaires, the response rate, and

the margin of error at the 95% confidence lef@lmeasure of how representative the sample is of the populatidime
margin of error for both tk apprenticeand mentor surveys is larger than generalysideredacceptable, indicating that

IT STARTS HERE. 7=
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the samples may not be representative of their respective populatiddate that theapprenticeresponse rate ikigher
than in 2013 (which had a response rafe36%).

Tablel10. 204 CQLQuestionnaire Participation

Participant Group Respondents Total Participation | Margin of Error
(Sample) Participants Rate @ 95%
(Population) Confidencé
Apprentices 139 307 45% 6.2%
Mentors 19 288 7% +21.8%

A total of four apprenticefocus groug were conductedat 4 of the 10 CQLsites. Apprenticefocus groups included?7
apprentices, 11 femaleand6 male. It should be noted that the gender proportion in the focus group sample (35% male)
was not representative of that in the population of CQL apprentices at large (75% male), suggesting that femiaéeg may
been oversamplel in focus groups. Apprenticesfimcus groupsanged from college sophomores to recent graduates and
graduateschool students A total of fourmentor focus groupwere also conductedat the same 4 sites. Mentor focus
groupsincluded13mentors { females,6 males) Mentorswere predomiately STEM professionals, kaisoincluded an
architect and a teacherFocus groups were not intended to yield generalizable findings; rather they were intended to
provide additional evidence of, explanation for, or illustrations of questionnaire deltayadd to the overall narrative of
CQa STF2NI& YR AYLIOGT YR KAIKEAIKG FNBIF& F2N Fdzid

Respondent Profiles

Apprentice Demographics

Demographic information collecteidom questionnairerespondents isummarized in Tablell More males 66%) than
females 43%) completed the questionnaireMore apprentices responding to the questionnairgentified with the
race/ethnicity category oWhite (55%) than any other single race/ethitic category, though theres substantial
representation ofthe category ofAsian(21%). The majority of respondents (64%) were in tHéta 4" year of college.
The APR included demographic data for a larger proportion of the enrolled participarnt8%). Those data were similar
to the questionnaire data for race/ethnicity and gratiyel; however, were quite different for gender (75% male, 25%
female).

el NAAY 2F SNNEBN X ¢pp» O2yFARSYy OS¢ YStya GKIG ppr 2F GKS 0
lies within the stated margin of error. Fexample, if 47% of the sample selects a response and the margin of error at 95% confidence
is calculated to be 5%, if you had asked the question to the entire population, there is a 95% likelihood that between 2% an
would have selected that answeA 25% margin of error is generally acceptable at the 95% confidence level.

19
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FYL4 evaluation data and enrollment data reve#ttst CQL hadimited successn engagingfemale students(43% of
guestionnaire respondent25%of enrollment survey respondentsThe same data suggest CQL had limited success in
providing outreach to students from historicallynderrepresented andunderserved racefthnicity groups 13% of
guestionnaie respondentsg8% ofenrollment survey respondenfsThis remains an area for growth, one thatependent
upon other AEOPs for appropriately preparmgliverse body o$tudents (e.g., in GEMS and/or SEAP) and encouraging
them to pursueCQL as more competitiveapprenticeship. Growth in this area is atdgpendent uporthe success of the
marketing and outreacbf the program administrator inecruiting applicants and upon mentors faritiating a balanced
applicant selection process.

Table 112014 CQL Apprentice Respondent Profite= 139)

Demographic Category Questionnaire Respondents
Respondent Gender
Male 78 56%
Female 60 43%
Choose not to report 1 1%
Respondent Race/Ethnicity
Asian 29 21%
Black or African American 9 6%
Hispanioor Latino 7 5%
Native American or Alaska Native 0 0%
Native Hawaiian or Other Pacific Islander 2 1%
White 77 55%
Other race or ethnicity, (specif}): 5 4%
Choose not to report 10 7%
Respondent Grade Level
College freshman 1 1%
College sophomore 27 19%
College junior 32 23%
College senior 30 22%
Graduate program 35 25%
Other, (specify) 8 6%
Choose not to report 6 4%

“h(KSBiadialf@L NI YAl yZé aaARRE )SIﬁKérahrSWB}ﬁ@s G2 KAGS
“hiKSNJ T GDNI RUAIVEREYyBY(iE DNERdZ 0SS t NRPANI YZE a/ 2tfS853S {dzLlISNI { Sy A
of this term and will take aclassasa RS ANB S aSS1Ay3a ailddRSyid Ay GKS FlLiftzé FyR awSas|

Apprenticeswere asked how many times they participated in each of the AEOP programs. As can be seerlji3@hart

of respondingapprentices reported participating if€QLtwo times or more 32% reported participating in SEAP at least
once Few apprentices (13% orless)reported patrticipating irany of the other AEOP program&ompared to 2013, a
higher percentage of 2014 respondiagprentices had previously participated in SEAP, but for all other AEOP programs,
the percentage was lower for 2014.

20
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Chart 1: Student Participation in AEOP Programs (n = 107-108)

College Qualified Leaders (CQ NN/ 14% 16%
Science & Engineering Apprenticeship Program (SEHERIIIEIEGEGEGEEEE 11%
Gains in the Education of Mathematics and Science (GE NSNS 4%
{OASYyOS al GKSYIlGAOAZT | yH 8%
GEMS Near PeerJiNNNN Y 7/ . 2%
eCYBERMISSIO N |
Research & Engineering Apprenticeship Program (RESEIIIIEEEEEEE 7
High School Apprenticeship Program (HSARIIINNEEEEEEEEEEEEE /.
Junior Solar Sprint (JS G T

UNITE
Undergraduate Research Apprenticeship Program (UR BRI -7
Junior Science & Humanities Symposium (JS IS 7
Camp Invention
briAazytt 5SF¥FSyasS {O0ASyOS HiEENENESISINUNEN-TINRESENGNNSENn X
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

mNever = Once = Twice m Three or more times

Mentor Demographics

The 201Mentor Questionnaire collected more extensive demographic information on the mentors than pastiyéass
data issummarized in Table2l The number of male responding mentors was approximately equal to the number of
female respondhg mentors (9malesvs. 10femalesor 47% vs 53% Nearly threefourths of the responding mentors
identified themselves aé/hite (74%). All responding mentors were scientist, engineer, or mathematics professionals; the
majority (74%) identified their pmary area of research as biological scienéelditional characteristics of the mentors
are included in Appendi&
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Table 2. 2014CQLMentor Respondent Profile

Demographic Category Questionnaire Respondents
Respondent Gendefn =19)
Female 10 53%
Male 9 47%
Respondent Race/Ethnicity (nX9)
Asian 3 16%
Black or African American 0 0%
Hispanic or Latino 1 5%
Native American or Alaska Native 0 0%
Native Hawaiian or Other Pacific Islander 0 0%
White 14 74%
Other race or ethnicity, (specify): 0 0%
Choose not to report 1 5%
Respondent Occupation (n £9)
Scientist, Engineer, or Mathematics professional 19 100%
Teacher 0 0%
Other school staff 0 0%
University educator 0 0%
Scientist, Engineer, or Mathematician in training 0 0%
(undergraduate ograduate student, etc.)
Other, (specify): 0 0%

RespondentPrimary Area of Researdim =19)

Biological Science 14 74%

Physical science (physics, chemistry, astronomy,

) . 2 11%
materials science)
Engineering 2 11%
Medical, health, or behaviorakience 1 5%
Earth, atmospheric, or oceanic science 0 0%
Agricultural science 0 0%
Environmental science 0 0%
Computer science 0 0%
Technology 0 0%
Mathematics or statistics 0 0%
Social science (psychology, sociology, anthropology, 0 0%
Other, (specify) 0 0%
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Actionable Program Evaluation

Actionable Program Evaluation is intended to provide assessment and evaluation of program processes, resources, :
activities for the purpose ofecommending improvements as the program moves forward. This section highlights
information outlined in the Satisfaction & Suggestions sections of Tak8es

A focus of the Actionable Program Evaluati®efforts toward the longterm goal ofCQLand all of the AEOP to increase
FYR RAGSNBRATE (GKS FdzidzNB L2t 2F (GFtSyd OF LI of Bwuif O
is important to consider howCQLis marketed and ultimately recruits participants, the factorattimotivate them to
participate inCQE LI NI AOA LI yiaQ LISNOSLIiA2ya 2F FyR aldra¥tl Oda
activities, and what recommendations participants have for program improvemdmie following sections report
perceptions ofapprentices and mentorsthat pertain to current programmaticefforts and recommend evidendeased
improvementsto help CQL achieve outcomes related to AEOP programs and objects.

Marketing and Recruiting Underrepresented and Underserved Populations
The CQL manager, ASEported marketing to and recruiting students for CQL in a variety of wag&Enarketed CQL
at the following FYl1dutreach events

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

University of Maryland Career Fair

George Mason University Career Fair

Howard University Career Fair

Columbia University Career Fair

=A =4 =4 =4 =4 =4

The mentor questionnaire included an item asking how students wesriited for apprenticeships. As can be seen in
Chart 2, mentoramost often indicated recruiting their apprentices through a personal network such as workplace
colleagues32%), personal acquaintance®2fo), anddirect contact from the studen32%). Inteestingly,32% reported

that they had no knowledge of how their apprentices were recruited.

23
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Chart 2: Mentor Reports of Recruitment Strategies (n = 19)

Colleague(s) in my workplac

32%
Personal acquaintance(s) (friend, family, neighbor, el 32%
Student contacted Mentor i — 3290
PLILX AOFGA2ya TNRY ! YSNAOI Yy (2eOneSiisdemfsa NG® yIAYSSNAyYy I 9RdzOI GA2
I 2YYdzyAOF GA2yo6a0 ISy SN (ESResomslammdzf6ved SNAA G& 2N FI OdzA (& X
University faculty outside of my workplac el 16%
hNBFYATFdA2y 640 ASNVAY3I daReSINEESINIDG R 2 NJ dzy RSNNBLINBaSy i SRX
I 2YYdzyAOFGA2yoa0 ISYSNI (i GeRamom®s I Ynmmu a0OKz22f 2N 0SIF OKSNX
Education conference(s) or event(S)imasd 5%
LYF2NYFGA2YEFE YFGSNAFE & &G 502 Ynmu a0OK22fa 2N ! yADBSNERAI
K-12 school teacher(s) outside of my workplacesssd 5%

Other, Specify: i 5%
Career fair(s) 0%
STEM conference(s) or event(s) 0%
I do not know how student(s) was recruited for apprenticeshipi . 32%0
Other, Specify: i 5%

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

In focus groupsmentorswere asked what strategies had been used that year to recruit students from underrepresented
and underserved populations. Most comnip mentorsindicatedthat they recruited through university contacts, they

were not involved in selecting apprentices, or there wagargeted recruitment strategyOnesaid:

We did not look for any specific gender or race or anything, we had a billet that we put out to several universitie

YR 68 6SNB AYRAZONAYAYFGST & FINI LA f221Ay3

the student that seemetb have the most interest in what we were doingnd we interviewed several people,
and the student that we picked has worked wéllS RARYy Qi KIF @S | ye 3J2Ff Ay Y.

know, gender.(CQL mentar)

In order to understandvhich recuitment methods are most effectivehé questionnaireaskedapprentices to select all
of the different ways they heard abo@QL Chart3 summarizespprenticéd Q NI AThi2mybst Bedyuently mentioned
source of informationabout CQLwas someone whoworks at an Army laborator26%). Other sources mentioned
relatively frequently wereteachers or professorg23%) immediate family memberg19%) school or university

newsletter, email, or websit¢18%) friends (17%), CQL mentors (16%)d past CQL péicipants(16%). ¢ KS a h (i K

categorytypicallyincluded references tfinding out aboutCQLindirectly through interest in another program (e.g., a co
op job, the SMART program).
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These data were analyzed agprenticegenderandrace/ethnicityto detemine if different groups of apprentices learned
about CQL in a different manneNo meaningful differencesere foundin howapprentices learned abou€QLby either
factor. Taken togetherthese findingsuggest thatespondingapprentices were most likely to learn about CQL through
personalcontacs or universitynediaresources rather than other media sources.

Chart 3: How Students Learned about CQL (n =137)

Someone Who works at an Army [ahor et O s 26%
Teacher or professor e 23%
Immediate family member (mother, father, sibling S —— 1 0%0
School or university newsletter, email, or webs i E ——————— 1. 800
Friend e 17%
Mentor from COL s  16%
Past participant of CQLS d 16%
Army Educational Outreach Program (AEOP) website: 13%
Someone who works with the Department of Defen e —|" 9%
Friend of the family e — 7%
Extended family member (grandparents, aunts, uncles, cousias)==d 4%
Guidance counselor@ 1%
American Society for Engineering Education website 1%
News story or other media coverage 0%
Facebook, Twitter, Pinterest, or other social media0%
Other, (specify): = 4%

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

Apprenticefocus groupdata reflect the importance of personal contacts in makegprentices aware of CQL. Most
apprenticefocus group participants indicated that they learned about CQL through-exising relationship with either
a mentor or the site (e.g., they had worked at the site before; their parents work at the site). For example:

Both my parents work out here on tfgte name]r YR GKSNB ¢l a +y SYIFAf &Sy
LIS 2 LJ S X I LIBGEI @ppligdMy gnat was actually working to get me into her office but that fell through,
really badly fell through atthe lad A y dzi S &2 Y& RIFR &aidSLIISR ddzl& QSR & |
andtheysaidi @ Sa ¢S | f gl &8 & (@QLypprenfice)ys LIS2 LI S d¢

lknewwa Sy (i 2 NII¥ sugehvisBl8Q @S 1y 26y KAAa TFCQY ApprénticE)2 NJ | f 2y 3
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The reason | dse CQL is because the program | was under was unavailable for a period of time so then | chose
be under this programl.was a student contractor,nadergraduate and graduateWhen that ended, | needed a
new program to work here(CQL apprentice)

My previous mentor recommended me to my mentor here and he advised me to apply to CQL in order to intern f
him. (CQL apprentice)

Friends who had previously participated in CQL, college professors, and neighbors were also cited as sources
information alout the program.

Mentors were also askeadow they learned abouCQL(see Char#l). Almost allof the responding mentors learned about
CQLthrough workand/or Army/DoD personneindicatingthe source as colleague 32%) the CQL site host/director
(26%), workplace communications (21%), someone who works at an Army laboratorya 56@grvisor/superiorl6%)
or someone who works with the Department of Defense (11%).

Chart 4: How Mentors Learned about CQL (n =19)

A colleague e — 37%
CQL site host/director e—]  76%
Workplace communications s — 2 1%
Someone who works at an Army laboratorj—— 160
A SUPETVISOr OF SUPETiOr — 16%
Someone who works with the Department of Defen i —" 11%
Past CQL participantissd 5%
{OK22f 3z dzy A@SNEAGET 2NJ LINPF¥Smamm oy f 2NBFYATFGA2Y ySgat SiaidsSN
Army Educational Outreach Program (AEOP) webgites=d 5%
Astudent 0%
A news story or other media coverage 0%
STEM conference 0%
State or national educator conference 0%

Facebook, Twitter, Pinterest, or other social media0%
American Society for Engineering Education websit®@%
Other, (specify): 0%

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

To examine whether mentors are expanding their participation in AEOP progtamsjuestionnaire asked how many
times they participated in each of the AEOP programpproximatelyhalf of therespondingmentors (53%)reported
participating inan AEORrogrambetweenone and threetimes 2% participated once, 0% participated twice, and 21%
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participated three timel Thirtysevenpercent indicated participating or more times (1% indicated never participating

in any AEOP program, perhaps becatlssy were not including their current pgcipation in CQL when answering the
guestior). Despite responding mentafsontinued patrticipation in at least one AEOP program, for nearly half of the AEOP
programs (6 of 14)including URAP and NDSEG in which their apprentices were eligible to pietithie majority
indicatedhavingneverheardof the program.

Factors Motivating Apprentice Participation

Apprenticequestionnaires and focus groups included questions to expldrat motivatedapprenticesto participate in

CQL Specifically, the questionnaire asked how motivating a number of factors weré JINS yidtisidd & paBicipate.

As can be seen in Talld, more than7 in 10respondingapprentices indicated thainterest in STEM (81%he desire to
expand laboratry or research skill81%),learning in ways that are not possible in sch(®0%),the desire to learn
something new and interestin@6%),andbuilding a college application o&sumé(73%)were tvery mucli motivatingto

them. Earning a stipend or award while doing STEM (61%), networking opportunities (61%), the opportunity to us
advanced laboratory techniques (59%), and exploring a unique work environmentW&88@ach indicated by a majority

of respondentsas motivating then very much

Table13. Factors MotivatingApprenticei & + SNE a dzOK in CQLgh = B6-1RA A OA LI (G S

Item Questionnaire Respondents
Interest in science, technology, engineering, or mathematics (STEM) 81%
Desire to expand laboratory or researskills 81%
Learning in ways that are not possible in school 80%
Desire to learn something new or interesting 76%
Building college application or résumé 73%
Earning stipend or award while doing STEM 61%
Networking opportunities 61%
Opportunity to useadvanced laboratory technology 59%
Exploring a unique work environment 53%
Interest in STEM careers with the Army 40%
The program mentor(s) 38%
Serving the community or country 36%
Having fun 31%
Teacher or professor encouragement 26%
Parentencouragement 22%
Opportunity to do something with friends 14%
An academic requirement or school grade 6%

In focus groups, apprentices were also asked why they chose to participate in CQL. The majority of apprentices indica
that they wanted to participate in order to gain job experience, a category that is not included on the questionnaire, bu
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may be reléed to some of thenotivationscommorly indicated on theuestionnaire (e.g., desire to expand laboratory or
research skills; building a college application or résufetyvo apprentices said when asked why they chose to participate
in CQL

Honestly, theexperience, just being able to work in the lab, see how everything functions, and just getting all o
that experience is what made me interested in it, because it will give me a leg up when searching {@Qibs.
apprentice)

Well | did this program i@ dza S L Q@S | Oldzr fte& o6SSy RSoFdGAy3a o6Sios!
or Ph.D. in a biotech laboratory related field, and | really wanted this experience to see what it would be lik
working in a lab every day, just to kind of give me awisfovhat my career would be liké&nd these internships
certainly give me great experienc€CQL apprentice)

For each itemin Tablel4, differences between females and males well agninority apprentices and noAminority
apprentices were tested to identify whether different factors were more or less motivating for diffeagrentice
groups. Overall, there were few significant differences. Males s@mewhatmore likely than females to indicate being
motivated by an academic regjrement or school grade(effect size® d=0.41 standard deviations)females were
somewhatmore likely than males to be motivatdxy exploring a unique work environmériti=0.46 standard deviations).
Minority apprentices were much more likely thannon-minority apprentices to be motivated byteacher or professor
encouragemerit(d =0.99 standard deviations

The CQL Experience

Theapprenticequestionnaire included several items asking about the natu@ppfenticét Q S E LISOQE SigHod A y
that experience compared to their STEM learning opportunities in schfblen asked what field thelCQLexperience
focused on50% of respondingpprentices selectedscience37%engineering11% technology, an8% mathematicsAs

can be seeim Charth, over half of the respondingpprenticesindicated that theyhad at least some input in their project,
either through working with their mentor to design the project (18%), working with their mentor and other research team
members to design th@roject (18%), choosing from project options suggested by the mentor (17%), or designing the
project on their own (4%).The remaining apprentices reportdgking assigned a project by their mentor (44%) or not
having a project at all (1%)

2 Twotailed independent samplestest, t(134) = 2.43p = 0.017

39 FFSOG aAal S OFrtOdAFGSR a /2KSyQa RY (KS RATT Swatoy ESectkiges Y S |
of about 0.20 are typically considered small, 0.50 medium, and 0.80 large. Cohen, J. $1&88jcal power analysis for the
behavioral sciencesHillsdale, NJ: Lawrence Erlbaum Associates.

4 Twotailed independent samplestest,t(134) = 2.61p = 0.010

5 Twotailed independent samplestest, t(135) = 3.90p < 0.001
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Chart 5: Apprentice Input on Design of Their Project (n = 124)

60%
44%

40%

20% 18% 18% 17%
0%

I was assigned a | worked with my | worked with my | had a choice amond designed the entire | did not have a
project by my mentor mentor to design a mentor and members various projects  project on my own project
project of a research team to suggested by my
design a project mentor

Although nost apprentices worked in close proximity with others during their experience (see §hérey tended to
work independently on their projects. For exam@3&% reported working in a shared laboratory/space with others, but
on different projects. Sinatly, 21% indicated working alone on a project closely connected to other projects in their
group, while #% reported working alone (or along with their research mentor) &b Alone with regular meetings for
reporting progress. Onli®% indicated they warked with a group on the same project.

Chart 6: Apprentice Participation in a Research Group (n = 124)
40%
31%

0,
20% = 19%
0

15% 14%

0%
| worked with othersina | worked alone ona | work with a group who | worked alone on my | worked alone (or alone
shared laboratory or otherproject that was closely all worked on the same project and | met with with my research mentor)

space, but we work on connected with projects of project others regularly for
different projects others in my group general reporting or
discussion
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Apprentices were also asked about the types of activities they engaged in during their expeAsmuan be seen Dhart

7, the vast majority of respondents indicatéateracting with STEM pregsionalsand applying STEM knowledge to real
life situationson mostdaysor every day of the experienc&he majority opprenticesalso reportedearning about STEM
topics, learning about cuttinrgdge STEM researchindcommunicating with otheapprentices about SEMon mostdays

or every day.Mentors were asked similar questions about the nature of tlagiprenticét Q@ SELISNA Sy 0Sa o
responses paint a similar picture of the CQL experience (responses to these items can be found in Appendix C).

Chart 7: Nature of Student Activities in CQL (n = 132-136)

Interact with STEM professional§l 6%  18% 75%
Apply STEM knowledge to real life situatio§l 10% 32% 55%
Communicate with other students about STEJIlIIE  19% 26% 41%

Learn about cutting-edge STEM resear§fill  19% 36% 40%

Learn about new science, technology, engineering, or mathemai'cs 20%
0

(STEM) topics A e

Learn about different STEM careerSiiil 39% 25% 23%

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

E Not atall mAtleastonce = Afewtimes = Mostdays © Every day

Becaise increasing the numbeaf students who purse STEM careers is one goal of tb®Lprogram, theapprentice
guestionnaire also asked how many jobs/careers in STEM in general, and STEM jobs/careers in the DoD more specific
apprentices learned about during their experience. As can be seen in Tdplearly allapprentices reported learning
about at least one STEM job/career, and the majorit¥?4» reported learning aboud or more. Similarly, % of
apprentices reported learning atut at least one DoD STEM job/caresith 54% reporting learning about 3 or more

6 Because of the low response rates on both the student and mentor guestionnaires, it is not possible to determine whether an
differences between the two datasets are real or an artifact of which students and mentors provided data.
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ablel4 per o 0]e areekppre s Learned abo D, we S
STEM Jobs/Careers DoD STEM Jobs/Careers
None 9% 14%
1 10% 19%
2 13% 13%
3 16% 11%
4 3% 5%
5 or more 48% 38%

Apprentices were also asked which resources impacted their awareness of DoD STEM daeimipation in CQL7@%)
andapprenticed Q Y S §9%)avétd@most often reported as being somewhat or very much responsible for this impact
(see CharB). In contrast,the AEOP resources (website, social media, brochure, and instructional supm@ieshot
particularly impactfuls, for each sourcegore than65% ofapprentices reported not experiencing it or it having no impact
on their awareness of DoD STEM careers.

Chart 8: Impact of Resources on Student Awareness of DoD STEM Careers

(n = 122-124)
My mentor(s) [HBBEB% 18% 27% 42%
Participation in CQL [ SNEI6% 14% 35% 37%

Ly@adsSr aLst 1 S NAIENEERNEEINETS ¢ 20% & 25% 8%
Army Educational Outreach Program (AEOP) web§iSHIEGTIGEERSN 600 26% 598%
AEOP social med G0 57 405
AEOP brochure [ WS TA  13% 0%
AEOP instructional suppliese(tsi;e in the Rain notebook, Lab C_ 18% T

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

m Did not experience mNotatall A little Somewhat = Very Much

The questionnairalsoaskedapprentices how often they engaged in various STEM practices d@@igResults indicate
that apprentices were very actively engaged in doing STEM during the program (see9Ch&mwr example93% of
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respondingapprentices indicatedparticipating in hande®n STEM activitieen mostdays or every dgy88% reported
practicing using laboratory or fiekdchnigues, procedures, and tooksnd 81% reportedworking as part of a teamin
addition,apprentices indicated being integrally involvéathe work of STEMN most days or every day, includicarying

out an investigation {7%) analyzing and intergting data or information {6%) drawing conclusions from an
investigation(71%), coming up with creative explanations or solutiof@%), andposing questions or problems to
investigate(65%). Overall, data from the mentor questionnai¢ecluded in Appedix C)provide a similar sensaf which
practices CQL apprentices participated in most oftetoweveE YSY G 2NBEQ SaGAYIFGA2ya 27F K
in the practicesappearedhigher for several items (practice using laboratory or field technigpescedures and tools;
participate in handsn STEM activities; work as part of a team; and carry out an investigation) and lower for one item
(design an investigation). Again, it is not clear whether these differences were due to differences intatierpoe were
related to which mentors and whidpprentices responded to the questionnaires.

Chart 9: Student Engagement in STEM Practices in CQL (n = 126-132)

Participate in hands-on STEM activitie@ll4% 30% 64%
Practice using laboratory or field techniques, procedures, and tolifl 7% 25% 63%
Work as part of a team [l 10% 24% 57%
Analyze and interpret data or informatiorjijl] 20% 32% 44%
Carry out an investigation [l  14% 38% 39%
Draw conclusions from an investigatiofililll 23% 39% 32%
Come up with creative explanations or solutiorSillll 28% 34% 31%
Pose questions or problems to investigatcjiilill 28% 34% 31%
Build (or simulate) something I NN 23% 30% 28%
Design an investigation | N 28% 33% 23%

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

mNot atall mAtleastonce '« Afewtimes @ Mostdays = Every day
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A composite scoravas calculated for each of the two sets of iterakated tol  LILINB STHEM@ériences in GGhe
FANRG GAGE SR ain GUENINWAR i K D 20810 { VR @adigedn CHRRBspdnge categodies
were convertedi 2 | & ONot ébalk2 Bi2@veriydag YR G KS | dSNI IS  IwasdHcaldted | £ f
The compositescores were used to test whether there were differencesapprentice experiences bygenderand
race/ethnic group (minority vs. neminority apprentices). Forboth sets of items, there were no significant differences in
composite scores by gender or régthnic group.

To examine how th€QLexperience compares to their typical school experieaggrentices were asked how often they
engaged in the same activities in sch@iobividual item responses can be found in Apperg)ix These responses were
Ffa2 O2Y0AYSR Ayid2 Gg2 O02YLRAAGS @HyNR FOIVSHRIYIAGY B | AN A
{ OK 2 thit are parallel to the ones asking abdD®L As can be seen in Chd®, scores werssignificantlyhigher on

the din CQE versionsof both composites than on thén schoof versions(large effects ofl = 0720standard deviations

andd = 0958standard deviationsespectively.}> These data indicate th&QLprovidesapprentices with more intensive
STEM learning experiences thidwey would typically receive in school.

7 Using multiple statistal tests on related outcomes requires the use of a Type | error rate adjustment to reduce the likelihood of
false positives (i.e., detecting a difference when one does not truly exist). However, Type | error rate adjustmenta tedddton

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

8¢KS / NRPYyolFOKQA | fLKI NBtAFOAtAGE FT2N) G6KSaS ¢ AGSYa st a nods
°%CKS / NRYyolOKQA | fLKI NBtAFoOAtAGE F2NJ GKSasS mn AGSYya ol a nc
V) NRPyolOKQa | f LKI NBfAFILOAfAGE 2F ndycod

L/ NRYyolOKQA | f LKI NBfAFOAfAGE 2F ndpHO P

2Two+tailed independent samplestest, Learning about STEM134) = 8.321p < 0.001, Engaging in STEM practit@28) = 10.878,
p<0.001
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Chart 10: STEM Engagement Composites
5.00 -
4.10 4.03
4.00 -
3.42
3.18
3.00 -
min CQL

2.00 - in School
1.00 -

OOO i T 1

Learning about STEM (n =135) Engaging in STEM Practices (n = 129)

The Role of Mentors

Mentors play a critical role in th@QLprogram. Mentorsa dzLJIS NIDA &S | Y R & dzLJad@iddpprenticksIdis v
educational and career paths, and generally serve as STEM role mod€Rliapprentices. The majority ofmentors
(63%)responding to thementor questionnaire reported workingvith 1 apprentice though responses ranged frointo

10 apprentices.

Mentors wereaskedwhether or not they used a number of strategies when working w&jiprentices. These strategies
comprised five main areas of effective mentoriig:

Establishing the relevance of learning activities;

Supporting the diverse needs of studeasslearners;

{ dzLILI2 NI AYy3 a0dzRSydaQ RSGOSE2LIVSyd 2F 02ttt o0o2NFGAZ2Y
{dzLILI2 NI AYy3 aidzRSyGaQ Sy3ar3asSySyid Ay aldziKSydiaoe {¢
{ dzLILI2 NI AY3 a0dzRSydaQ {¢9a SRdzOFGA2Yy Il f YR OF NESNJ

a s~ wnNPRE
o

13 Mentoring strategies examined in the evaluation were best practices identified in various articles including:
Maltesg A. V., & Tai, R. H. (2011). Pipeline persistence: Examining the association of educational experiences with earn
degrees in STEM among US studeBtsence EducatioB85(5), 877907.
Ornstein, A. (2006). The frequency of haimiisexperimentation andtadent attitudes toward science: A statistically significant
relation (200551-Ornstein).Journal of Science Education and Technolbs(3-4), 285297.
Sadler, P. M., Sonnert, G., Hazari, Z., & Tai, R. (2012). Stability and volatility of STEM cagsemiritiggh school: A gender
study.Science Educatipf6(3), 411427.
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Large proportions of responding mentors used several strategies to help make the learning activities relevant to studen
(see Tabld5).* Forexamplel f f NBLI2ZNISR FAYRAYy3 2dzi lFo2dzi addzRSyidQa
program. May alsogave students redife problems to investigate or solve (84%glected readings or activities that
NBf I SR bakgdindgR78%)iaadencouraged students to suggest new readings, activities, or projects (74%
The majority helped studas become aware of the roles STEM plays in their everyday lives (63%) and made explic
provisions for students who wanted to carry out independent studies (56%).

Tablel5. Mentors Using Strategies to Establish Relevance of Learning Activitied &l8)

ltem Questionnaire Respondents
CAYRAY3 2dzi 62dzi addzRSyidaQ ol O INERd 100%
Giving students redife problems to investigate or solve 84%
{ St SOGAY3 NBIRAY3IA 2N baokprbulidsii A S&a G Kl 79%
Encouraging students to suggest new readings, activities, or projects 74%
Helping students become aware of the roles STEM plays in their everyday lives 63%
Making explicit provisions for students who wish to carry out independent studies 56%
Asking students to relate outside events or activities to topics covered in the prog 44%
Helping students understand how STEM can help them improve their communitie 39%

Similarly, mentors reported using a variety of strategies to support therge needs of students as learners. As can be
seen in Tabld6, nearly allrespondingmentors reported treating all students the same way, regardless of gender or
race/ethnicity(89%) using gender neutral langua¢®9%) andhelpingstudents find addibnal support if neede@89%)
Many mentorsF 2 dzy R 2 dzi | 02dzi addzRSyGaQ f S| NY79%f providell extréSréaditgsi
activities, or other support for students lacking essential background knowledge or(2Kifls) and used diverse
teaching/mentoring activitieso address a broad spectrum of studer(i&8%).

14 The student questionnaire included a subset of these items from each of the five categories. The student data arefdiffierent
the mentor data (sometimes higher, sometimes lower), and can be found in Appendix B. It is not clear if the differedoestare
which students and mentors responded or differences in apprentice and mentor perspectives.
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aplelo ento 0 ategies to DPO e Diverse Needs O ae 2 earness(hS
Item Questionnaire Respondents
Inter_ac_:ting with all student@n the same way regardless of their gender or race 89%
ethnicity
Using gender neutral language 89%
Directing students to other individuals or programs if | can only provide limited suj 89%
CAYRAY3I 2dzi | 062dzi & oegifningiaithe pfo@amNy/ A y 79%

Providing extra readings, activities, or other support for students who lack ess
background knowledge or skills

Using diverse teaching/mentoring activities to address a broad spectrum of stud 68%
Integrating ideas from the literature on pedagogical activities for women i
underrepresented students

74%

44%

aSYyi2NBR NBLR2NISR dzaAy3d Ylyeée &GN iS3ASa G2 adzlll2 ke a0
Tablel7). For example, nearly all tfose responding to the questionnainedicated having students work as members
of ateam on activities or projecté89%) listen to the ideas of others with an open mi{8P%) and participate in giving
and receiving feedbac{89%) Many also had studerst exchange ideas with others whose backgrounds or viewpoints
were different from their own 79%),explain difficult ideas to other&4%),and tell others about their backgrounds and
interests(74%).

alle e O O alegie O PDPO deldevelop e O Ollaporatio =14[0 elrpe OlNa
319
Item Questionnaire Respondents

Having students work on collaborative activities or projects as a member of a te 89%
Having students listen to the ideas of others with an open mind 89%
Having students participate in giving and receiving feedback 89%
H_aving students _exchange ideas with others whose backgrounds or viewpoin 29%
different from their own

Having students explain difficult ideas to others 74%
Having students teththers about their backgrounds and interests 74%
Having students develop ways to resolve conflict and reach agreement amor; 68%
team

Having students pay attention to the feelings of all team members 63%

When asked about strategies used to suppaudent engagement in authenti8TEMactivities,all responding mentors
reported encouraging students to desupport from other team membergiving constructive feedback to improve
a0dzZRSy G aQ { ¢9and Gemonktiating tfieOUseSat laboratory oelfi techniques, procedures, and tools
students are expected to ugsee Tablel8). In addition, nearly all responding mentors reported allowstgdents to
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work independenly as appropriate for their selihanagement abilities and STEM competen¢#s96) helping students
practice STEM skills with supervisi® %) and having students access and critically review technical texts or media to
support their work(95%) Encouraging opportunities in which students could learn from others (84%) and teaching or
assigning readings about specific STEM subject matter (¥éfé)also widely used strategies.

Table18. Mentors Using Strategies to Support Student EngagemeritAinthentice STEM Activities (n £9)

Item Questionnaire Respondents
Encouraging students teeek support from other team members 100%
DAGAY3 O2yadNHzOGABGS FSSRol O]l G2 AYL) 100%
Demonstrating the use of laboratory or field techniques, procedures, and
100%

students are expected to use
Allowing students to wik independently as appropriate for their selfanagement

o : 95%
abilities and STEM competencies
Helping students practice STEM skills with supervision 95%
Having students access and critically review technical texts or media to suppor 95%
work
Encouraging opportunities in which students could learn from others (team proj 849%
team meetings, journal clubs) °
Teaching (or assigning readings) about specific STEM subject matter 74%

The last series of items about mentoring strategies focusechiaizlJLI2 NIIAy 3 A G dzRSy 1aQ { ¢ 9c¢
pathways (see Tabl&9). All of the responding mentors reported asking students about their educational and career
interests. Many alsshared personal experiences, attitudes, and values pertaining to $342H) provided guidance to
students about educational pathways that would prepare them for a STEM ca@) helped students build effective
STEM networks (68%), adidcussed STEM career opportunities outside of the DoD or other government agéii%igs
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Tablel19. Mentors Using Strategies to Support Student STEM Educational and Career Pathwa$8-®9)=

Item Questionnaire Respondents
lalAy3 o02dzi aiddzRSyidaQ SRdzOI GAZ2Y I § 100%
Sharing personal experiences, attitudes, aatlies pertaining to STEM 84%

Providing guidance about educational pathways that would prepare students
STEM career

Helping students build effective STEM networks 68%
Discussing STEM career opportunities outside of the DoD or other goverr 67%
agencies (private industry, academia)
I NAGAOFft& NBGASsAYy3d alGdzRSyiaQ NBadz 63%
Discussing notechnical aspects of a STEM career (economic, political, ethical, a|

79%

S 58%
social issues)
Discussing STEM caragportunities with the DoD or other government agencies 58%
wSO2YYSYRAY 3 SEGNF OdzZNNA Odzt | NJ LINR 3 NI 53%
Recommending student and professional organizations in STEM 47%
Highlighting underepresentation of womenand racial and ethnic minorit] 32%
populations in STEM and/or their contributions in STEM
wSO2YYSYRAY3I | N¥é& 9RdzOI GA2Yy L f h dzd NJ 2204

educational goals

A separate item on the mentor questionnaire asked which of theRPAR®grams mentors explicitly discussed with their
students duringCQL Not surprisingly, the most frequently discussed program @@#(74%) as can be seen in Tal2e.
Other than CQLesponding mentors had discussed f&EOP prograrmia whichapprenices were eligible to participate
Aboutone-third of the responding mentors indicated discussing at least one other AEOP with stuagritse two most
commonly selected were progranis which gprentices could no longer participateSEAP26%)and GEMS2@%) In
terms of programs in which apprentices could still participatenementors indicatel discussing GEMS Near Pg@i$56)
and the SMART scholarship (11%)

Table20. Mentors Explicitly Discussing AEOPs with Students {18-19)

Item Questionnaire Respondents
College Qualified Leaders (CQL) 74%
GEMS Near Peers 21%
Science Mathematics, and Research for Transformation (SMART) College Schg 11%
Undergraduate Research Apprenticeship Program (URAP) 0%
National Defense ScienceEagineering Graduate (NDSEG) Fellowship 0%

Mentors were also asked how useful various resources were in their efforts to expose students to the different AEOPs.
can be seen itChart1l, participation inCQL(83%),the programadministratoror site coordinator §7%), and invited
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speakers or career event$4%) were most often rated as & 2 Y S ¢ KiFUSENE2 N0dzOK ¢  dza S F dzf @ al
AEOP prograrand ASEEnded not to be seen agery useful with large proportions of mentors inchiting they did not
experience these resourcesFor example82% of responding mentors reported not experienciBBOP instructional
supplies(e.g., Rite in the Rain notebooks, lab coats), and ongymentor 6% NI 4§ SR G KSY | & a&I@SNE
addition, more than threefourths of responding mentors did not experience the AEOP brochure or social nmedie;
found these resources very useful.

Chart 11: Usefulness of Resources for Exposing Students to AEOPs (n = 17-18)

Participation in CQL 39% 44%
Program administrator or site coordinato [ 222N 33% 33%

Lyorid sk awst 1 SN ENNIEETEEREE S v  5228% 17%

Army Educational Outreach Program (AEOP) web §iSHENEGEGEEC 22% 11%

AEORP instructional suppliese(tlt?:i.t)e in the Rain notebook, Lab c 6% 6%
aeop brochure T TS 17%

AEOP social med A T o

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

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

Mentors were also asked how useful these resources were for exposing students to DoD STEM cai€bestisde As

with the previous item, mentors were most likely to rate participatiorCi@las useful, wittB3% selectingt & 2 Y S 4 K I (
ora IS NE Thdzdérapiadministratoror site coordinator§3%)wasseenasi 4 2 YS g K| G ¢ 2 udefulty S NEB
the majority of responding mentors. Agaithe AEOP materials were less likely to be seen as very useful for this purpose
(arange 06-17%a St SOUA Y FdABSFUBA s KY R y 2y S )aBHoRBRAofnEntargdridking thezO K
did not experiene each ofthese resources
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Chart 12: Usefulness of Resources for Exposing Students to DoD STEM Careers

(n=17-18)
Participation in CQL [JEREZ} 33% 50%
Program administrator or site coordinato | 2N 29% 24%
Lyord SR awst 1 SNIIENNEEEEZEEEEE © 2% 17%
AEOP instructional supplies (Rite in the Rain notebook, Lab c 17%
etc.)

AEOP brochure = 17
AEOP social e
Army Educational Outreach Program (AEOP) web §iSHIINGNGEGEGEGEEE %

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

m Did not experience mNotatall A little Somewhat = Very Much

In focus groups, mentors were asked about efforts to edueafgrentices about both other AEOPs and about DoD STEM
research. Most commonly, mentors indicated that they did not tallpprentices about other AEOPs and/or did not
know much about other AEOPs themselves, making it difficult to tadfppoentices about them. In terms of increasing
participant€awareness of DoD STEM research, mentors indicated that apprentices gained exposifieeciot dypes of

work taking place on site through a variety of experiences related to their internshipese experiences included
conversations between mentors and apprentices about career paths, conversations with other employees at the sit
about ther work, and simply being exposed to different research through the work that apprentices did. For instance:

L GKAY]l 6KSY @6SQNB 2dzad KFI@AYy3 | y2NX¥YIf O2y@SNEI (]
2dzail KFE@Ay3a | 3ISYySNIf O2yOSNRERHEAFY>IALQASEUHZAGKEX (| ¢
time with them, wetalk about different things and it kind of comes up and you talk about different groups in the
building. (CQL mentor)

LQYS GNASR (G2 AYUINRRdzOS 2dzNJ addzRSyda (G2 23GKSNJ LIS?
next buildingorthenegk 2 FFA OS R2S&a GKIFGQa G2al flthiak itRshehlly §odfof (
them to learn a bigger picture of what the organization do®g¢e hired them for specific purposes and projects
but we inform them about other things that areigg on too so they can learn as much as they can while they are
here. (CQL mentor)
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Satisfaction with CQL

Apprentices and mentors were asked how satisfied they were with a number of features &@tprogram. As can be

seen in Charl3, the majority of respondingpprentices were somewhat or very much satisfied wittost of the listed
program features. For example94% ofapprentices were at least somewhat satisfied wilstruction or mentorship
during program activities85% withthe sipend, 84% withthe availability of program topics or fields that interest them,
and81% with location(s) of program activities. In contrast, fewer than half of responding participants were somewhat o
very much satisfied with other administrative task9%), and about onthird (34%) were at least somewhat satisfied
with communications with ASEE.

Chart 13: Student Satisfaction with CQL Program Features (n = 123-124)

Instruction or mentorship during program activitie§ 22% 2%
Participation stipends (payment) il 26% 60%
Location(s) of program activitie Il 24% 57%
Availability of program topics or fields that interest yo [l 29% 55%
Communications with [CQL site ]Il 31% 48%
Research abstract preparation requirementSiliiill 38% 36%
Research presentation proces SN 37% 28%
Application or registration proces<SEIIIN 38% 26%
Other administrative tasks ||| 36% 13%
Communications with American Society for Engineering Educa Sl 24% 10%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

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

Apprentices were also asked about their satisfaction with access to their mentor. As can be seen &, TelSle of
responding apprentices indicated therentor was always available, a@8% that their mentor was available more than
half of the time. Few apprentices indicated that their mentor was available half of the time or less.
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aple Appre e Repo of Avallab 0 ento 4
Item Questionnaire Respondents
The mentor was always available 61%
The mentor was available more than half of the time 23%
The mentor was available about half of the time of my project 10%
The mentor was available less than half of the time 7%

Similarly, apprentices were asked about their satisfaction with their mentors and the research experience (séd)Chart
The majority of apprentices indicated being satisied S NB withdd(bit &ne feature (the amount of time spent doing
meaningfulresearch) with the vast majority being satisfied leastésomewhat with each feature. For exampl&2% of

I LILINBYGAOSa AYRAOIFIGSR Aa@SNE YdzOKé 6KSy I a1 SR% Iindicatidgi
Ga2YSg KLl G ddlmost fllivereiat leablBainEwhat satisfied with the research experience overall (94%) and the
amount of time spent with their research ment(0%);and mostreported being at least somewhat satisfied withetr
relationship with the group or tear(88%)andwith the time spent doing meaningful resear@5%)

Chart 14: Apprentice Satisfaction with Their Experience (n = 122-123)

My working relationship with my mentor 12% 82%
My working relationship with the group or tean- 14% 74%
The research experience overal 21% 73%
The amount of time | spent with my research ment(lr 20% 71%
The amount of time | spent doing meaningful resear. 37% 48%
0% 20% 40% 60% 80% 100%

m Did not experience m Not at all A little Somewhat = Very Much
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An openended item on the questionnaire askegbprentices about their overdl satisfaction with theilCQLexperience.
Almost all of the 74pprentices who responded to the question had something positive to say about their experience
(91%) althoughsome also made negative commen{d0%) In general, positive comments focused on the actual
experience working at the site, while negative comments focused on administrative issues. Positive comments mo
commonly werequitte 3 Sy SNI £ Ay Yy I (i dzNBvasverp satafledhe grogram wasa@fg uskfa o nm.
Other common themes included complimenting their mentors and/or other lab staff with whom they worked (21 of 67),
noting that the work experience in the labs was positive (21 of 67), and indicating that they learned algthttihe
program (16 of 67)For example:

| was very satisfiedAs always, | learned a great deal and was able to work with advanced technology, such as th
SEM and Deep Silicon Etchadditionally, the department that | worked in and my mentors weny supportive;
| received all the aid | required and mof€QL apprentice)

Overall, | really enjoyed my experience here a{@@L site] | most certainly learned a lot about EM technology,
programming, and problem solving. | actually appreciatest t got to apply what | have already learned in class

to the work that | got to do at my jolMy mentors were very helpful, and | learned so much from them in the one
on-one setting that | got to work in. The harols experience was incredible. | gotuse equipment that | could

only look at in catalogs before my internship. Not only that, but | got to get very familiar with the equipment and
learn from professionals who knew how to use them. | am very thankful for this internship and | feblkke it
contributed a lot to my overall engineering educatiblook forward to coming back here in the winter tinf€EQL
apprentice)

| was very satisfied with my CQL experience. | truly felt that | was contributing to the community. | learned a |
abou topics | hadn't yet learned about through school, and may not have considered learning about if | hadn’
done this programMy mentor was extremely helpful and made sure | understood what we were doing and why.
He made me feel like a part of the teaimalso loved working in a professional research environment. | now know
a lot more about the research process and research topics. Overall, | am extremely satisfied with the program a
intend to return next year. | also hope to continue working fer@ioD after college, as a result of this program.
(CQL apprentice)

oMy mentors were very helpful, and | learned so much from them in the on
on-one setting that | got to work in. The harols experience was incredible.
got to use equipment that | could orlbok at in catalogs before my
internship...I am very thankful for this internship and | feel like it has
contributed a lot to my overall engineering educat®on. CQLApprentice
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I am very satisfied with my CQL experienicgained knowledge of STEM and STEM opportunities and careers, |
got to work with real world research projects, and | gained valuable mentordhm now able to be more
confident in myself, and the work that | will do in my future caré€QL apprente)

In contrastabout 30% of the apprentices who responded to this question descdbadernswyith administrative aspects
of the pragram Among theseoncerns werelescriptions of issues related teceivingpayments, gaining clearance and
access to doheir work, and a general lack of communicatidn.the words of fouapprentices:

The group | work with is great, and | enjoy my work and my research hesa.\ery satisfied with that aspect.
However, | wish | could have taken care of all the athtnative steps before my first day so that | could have
unescorted access sooner than 6 weeks into the program, and computer access sooner than 8 weeks into
program. | have also been paid incorrectly twice, and once | wasn't paid for more than a ieekgood thing

my landlord was understanding, but that's really unprofessio@QL is a great way to get student researchers
into DoD positions, but it is not an easy or streamlined process, which ends up wasting student time and like
causes somstudents to leave STEM or DoD careé@QL apprentice)

[1] received my project from my mentor early on however it involved using a compudtiernot get my CAC card
until half of the time | was appointed to be here was already passed, thus really only felt valuable for half of th
time | was working. Overall this made me feel very disappointed with my own progress of research because
although | was working for 3 months, | only got 1.5 months of work d¢8€L apprentice)

| have had a very positive experience with my mentor, my workplace, and my assigned duties while on internst
here. | have had a very negative experientd CQL itself During my first month here, | had to borrow several
hundred dollars from my mentor and from my roommate in order to pay rent, because I'd made the mistakel
assumption that | would get paid on time. Unfortunately, this was not the casing paid through CQL (itself
routed through ASEE in some way) meant that there were many more possible points of failure and as a resul
got paid on the 19th of May for work | did in April. So far, the majority of my paychecks (despite being direc
deposit) have been late, and from my discussions with other CQL students here | am not alone in that experien
Due to the interconnection betwedgthe site] CQL, and ASEE, it was impossible to find out where the error had
originated and it took a whiléo even determine whto contact to fix the problemsl.did not find out about this

A was very satisfied with my CQL experience. | truly felt that | was
contributing to the community. | learned a lot about topics | hadn't yet lear
about through shool, and may not have considered learning about if | hadr
done this prograng.-- CQLApprentice
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job through CQL, but because my mentor decided to register thisqolfi@  dzy A ¢d-SpNiktdbiisé ddl #fter

| was accepted there did | even start the CQL proaessmy experiences with CQL itself have shown that it is an
intrusive program that adds a needless barrier between myself and my workplace. My mentor and | have discuss
the possibility of my returning to the lab in the future as an independent caatraince other employees here
have worked here that way for years without major issues. While | would very much like to rdtbis sde]in

the future, | will not do so through CQL if | can possibly avoi@@L apprentice)

My day to day lab gperience with my mentor was amazinigearned a lot from him, and he helped me get another
job for next year. However, this has been one of the most poorly run programs | have been a part of, and the ol
reason | would come back would be to work formsntor because this past summer was a disgrace. The first
pay check was 3 weeks late, and | almost lost my housing for the surhhaat.to be escorted around for over 6
weeks and was unable to do most of my work, and | couldn't even make the presetiati CQL required me to
write because | did not have computer access. In addition, most of the guidelines seemed to have been thro
together on the fly, and no one knew what was going on. Most of our information was obtained because we ha
to chase pople down to find things out when that information should have been given to us at the beginning. |
would not recommend working for the CQL program to anyone else, and | hope that the Army chooses a differe
program to run the internship program becaushas been a joke(CQL apprentice)

When askedo identify three ways in which th@rogram could be improved,3apprentices provided at least one
suggestion.The most common themdy far, in the responses to this opeended item, described byl (86%) related to
the logistical issues For example22 apprentices 31% of apprentices commenting on logistical issyesade comments
related to communication]9 apprentices 7%)made comments related to payment, add apprentices 4%)pointed
to problems gailing access and clearanc&or instance:

More communication before arrival about whiate] will be doing to better prepargvould be helpful]. (CQL
apprentice)

| received very little information on what | needed to do when | arrivEii@CQL is2]. Sq more information on
the arrival process would be nic€CQL apprentice)

| did not receive my stipend for the month of June until the last week of July, so | had practically worked 2 fu
months before | was paid. (CQL apprentice)

Organization.Getting paid a week and a half late was honestly kind of upsetting. Start security clearance earlie
so students can have badge and CAC on arrfCfL apprentice)

Badge, CAC, and computer access processing for privileges around thenésas to be sped up or made ready
when the students start working at the 1afCQL apprentice)
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Streamline the paperwork and badging proceksshouldn't take a month and 15 visits to administrators to get
things worked out.(CQL apprentice)

Outdgde of logistical issues, othsuggestionselated to project expectations and requirements, including the nature and
clarity of those requirements (22%f apprentices responding tadhe question) and providing more opportunities for
apprentices to interat with each other in or out of work (13%xamples include

[Provide] nore defined final project parameter¢CQL apprentice)

Make any CQL requirements easier to acceesly heard about the symposium and posters from word of mouth.
(CQL apprentice)

Students should hawhe option of choosing their specific projediCQL apprentice)
[Indude] more traveling or events for students to meet amother. (CQL apprentice)

Allow for students to have more interactions withe anotherto learn about eact? it K SN & (CQUR 2 &
apprentice)

During focus groups, apprentices were also asked about how the CQL program could be improved. Their respon
highlighied many of the same issues described above, including issues with clearahceraputer access, lack of clarity
about expectations and requirements, and disorganizatiémother common theme in focus groups wasperiencing
difficulties due to latenotification of acceptance into the&CQLprogram. In particular, apprenticatescrbed unease,
difficulties finding housing, antgnsions with otheemployment or education opportunitiesThreesaid:

L R2y QG tAGS Ay (GKS FINBIF a2 0GKS y20A7TAodddoplanyput miiNe O
summerandsuBll &S | LI I OS IyR Y2@S |ttt Y& addzF¥F R26y KSN
they chose meBut seeing the actual document and the payment, there is no real communication until the official
letter is received maybe 3 weeks before | hacthtve down herel needed to know, | needed to let my other job
1y2¢6 GKIFG L g1 &yt@ideddwoskiay oltEQLoafprefitiked NS

We got the email notification of whether we got in the program or not on thef8ay and the program started

on May 29 | think. For some of us that applied to multiple things, that was kind of late noficebe honest, |

gl a lo2dzi G2 GF1S y20KSNJ 2206 YR LQY 3JfFR #d0e G |
turned out to be.(CQL apprentice)
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| interviewed for this position about a year before | got ivas actually also applying to another internship that
wanted me to make a decision before | heard back ftbexCQL sitedo | actually wanted tatart here the summer
0SF2NB &G &dzYYSN)I 6dzi L SYRSR dzLJ GF1Ay3 GKISolAy(
guess it would be good to try to be aware of other companies in the area that are looking for student intern:
because somefahem want the student to decide whether or not they accept the position before they heard back
from here. So, obviously | took the internship | was sure of. (CQL apprentice)

Mentors alsagenerallyreported being somewhat or very much satisfied witle frogram components they experienced
(see Charl5). For exampl82% were at least somewhat satisfied withmmunications with their CQL sit&9% withthe
research abstract preparation requiremennd72% with instruction or mentorshipluring programactivities ltems

with lower levels of satisfaction were due primarily to the large number of responding mentors who reported not
experiencing the item, rather than to large numbers expressing dissatisfaction. For example, only 11% of respondi
mentorsreported being at least somewhat satisfied with communications with ASEE, however 89% indicated that the
did not experience communications with ASEE. In addition, 56% of responding mentors were at least somewhat satisfi
with participation stipends (pagent), but 42% indicated that they did not experience this feature; 50% indicated that
they were at least somewhat satisfied with the application or registration process, but 47% did not experience tha
feature.

Chart 15: Mentor Satisfaction with CQL Program Features (n = 17-19)

Communications with [CQL site N 29% 53%
Application or registration procesSIIIIINIGIGINEZC N 16% 32%

Other administrative tasks [INIIEEE 39% 28%

Research presentation proces SIIIIIEZ N 42% 26%

Participation stipends (payment) I INIIINIEZZ2EEEE 26% 26%

Research abstract preparation requiremen (Sl 58% 21%
Instruction or mentorship during program activitie S INIEIZEEE 56% 17%
Communications with American Society for Engineering Educa{iSill NG ;> 6%

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

m Did not experience mNotatall = A little Somewhat = Very Much
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As with theapprenticequestionnaire, the questionnairtor mentorsincluded operended items asking their opinions
about the program. One item asked them to identify the three most imporemtefitsof CQL. 13 mentorsidentified at
least one benefit Although several impaaint benefitsof the program were listed, the most frequently describedrav
the opportunity forapprentices to gain knowledge and experience (6 of 13, or 46%) as well as expppregtices to
STEM research and reabrld applications (5 of 13, or 38%).

Mentors were also asked to note three ways in whfQLshould be improved for future participant3.he 11 individuals
who responded to this questioaffered varied suggestions, including improving logistics and organizatioh (s, or
459, lengthening the program (df 11, or 36% providing additionahpprenticesupport and resources (X 11, or 27%
providing additional mentor support (@f 11, or 27% and broadening participation of both mentors and participants (2
of 11, or 18%

Lastly, mentors were asked to share their overall satisfaction with t8€texperience. The responses were largely
positive. Of the 10 individualswho responded to this question0%were complimentary of the apprenticesQ%noted
that the experience was enjoyable and beneficial for them personally, a@@described benefits to the apprenticeBor
example:

| am very satisfied with my CQL experierideave had the pleasure of working with a highly qualified, motivated,
and overall excellent studentMuch of the gains that she has made are due primarily to her skills and knowledge
that she brought with her to the position, although | have observed significant gains in confidence and skill wit
regards to data analysis and interpretatio(CQL mentQ

My student was great to work with and | look forward to the opportunity to work with him again possibly in the
future. | enjoy working with the students and giving them an opportunity to gain real work experience prior to
graduation. It is what steedd me into research while | was attending undergraduate schiowill continue to
mentor students as long as possible as | feel it's an invaluable tool in promoting &I@Mmentor)

It was excellent. These students are highly motivated and extrdrasdyvorking. It's a delight to include them
in research projects and to see growth in their knowledge and scientific exp€@i@e. mentor)

In summary, findings from the Actionable Program Evaluation indicate that the CQL program is successfuily engag
apprentices in authentic STEM experienc&te CQL program actively engages apprentices in learning about STEM anc
in STEM practicebrough authentic work experiencemore than they would typically experience in school. As part of
this engagementa clearmajority of mentors employed strategies to help make the learning activities relevant to

F LILINBY GAOSA&S &adzZlJLl2 NI GKS RAOGSNES ySSRa 2F | LIINBY(GAOS3
interpersonal skills, and support ampritice engagement in authentic STEM activities. Overall, apprentices and mentors
were somewhat or very much satisfied with their experience in the CQL program. However, apprentices and mento
reported dissatisfaction withadministraive functionssuchas receiving stipends and gaining clearance and aceess
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timely manner which negatively impacted the experience for at least some apprentices. In short, these appmeatiees
generally quite pleased with the work they did and their interactions witmtors and other lab personnel, but were
frustrated with administrative issues that detracted from, and in some cases interfered with, that work experience.

In addition, recruitment efforts have been minimally successful at recruiting students from repdesented and
underserved populations. The majority of participants came from groups traditionally well represented in STEM field
(males, Whites, Asians). In addition, both mentors and apprentices tended to learn about CQL threagistprg
relationships with other individuals (e.qg., colleagues, friends, professors, family membeexigtiag relationship with a
mentor), rather than through broader recruitment efforts (e.g., websites, social media, bre€huThe prevalence of
these pre-existingrelationships in recruiting apprentices in particular may have limited opportunities to include more
students from underrepresented and underserved populations.

Outcomes Evaluation

The evaluation oCQLincluded measurement of several outcomes relating to AEOP and praggratives,including
impacts onapprentic&d Q {con$etencies (e.g., knowledge and skil&)yEMdentity and confidencginterest in and

intent for future STEM engagement (e.g., hat education, careersattitudes toward researchand theirknowledge of

and interest in participating in additional AEOP opportunite STEM competencies are necessary for a StEMte
citizenry. STEM competencies include foundational knowledg#issand abilities in STEM, as well as the confidence to
apply them appropriately.STEM competencies are important for those engaging in STEM enterprises, bidr ado
members of society as critical consumers of information and effective decision makers in a world that is heavily reliant ¢
STEM.The evaluation o€QLlalsomeasuredapprentice(selfreported gainsin STEM competencies and engagement in
opportunitiesintended to develop what is considered to be a critical STEM skill in theeturyt collaboration and
teamwork.

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

Committee on STEM Education. (2R1Bederal Science, TechnologygiBeering, and Mathematics (STEM) educatieye&r
strategic plan: A report from the Committee on STEM Education, National Science and Technologyzairgton, DC: The
White House, Office of Science and Technology Policy.

National Research Counc{R009). Learning Science in Informal Environments: People, Places, and Pursuits. Committee o
Learning Science in Informal Environments. Philip Bell, Bruce Lewenstein, Andrew W. Shouse, and Michael A. Federaktitors. B
on Science Education, Center feducation. Division of Behavioral and Social Sciences and Education. Washington, DC: The Natior
Academies Press.

t NBAARSY(iQa / 2dzy OAf 27F | RECASH. XEebruary 20{BodageyfcCEscell Rroducity 00eKMilbh 2 :
Additional Cotge Graduates with Degrees in Science, Technology, Engineering, and Mathexaticgive Office of the President.

WSLI2NI 2F GKS 1 OFRSYAO /2YLISGAGAGBSYySaa [/ 2dzyOAt 6!/ / 0d OH
Web site athttp://www.ed.gov/about/inits/ed/competitiveness/acemathscience/index.html
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STEM Knowledge and Skills

As can be seen in Chdt, nearly all respondingpprentices reported gains in their STEM knowledge as a redutie
CQLprogram, withclearmajorities indicating large or extreme gains in each area. For example, large or extreme gain:
were reported by85% ofapprentices in their knowledge ofesearch conducted in a STEM topic or filaddby 83%in

their knowledge of what everyday research work is like in STEM. Similar impacts were répokieowledge ofhow
professionals work on real problems in STEM%6), knowledge of a STEM topic or field in de@t%4), and knowledge of
research processesthécs, and rules for conduct in STE®6%).a Sy 1 2 N& NB L2 NI SR aAYAf Ll N A
STEM knowledge, although they tended to estimate slightly larger gains than apprentices noted themselves (See Appen
C). Again, it is not clear whethdret difference isneaningfu) or an artifact of which mentors and apprentices responded

to the questionnaire.

Chart 16: Student Report of Impacts on STEM Knoweldge (nh = 120-121)

Knowledge of what everyday research work is like in STEM 13% 34% 48%
Knowledge of how professionals work on real problems in STEM  17% 38% 40%
Knowledge of research conducted in a STEM topic or figld 12% 48% 37%
Knowledge of a STEM topic or field in depffill 20% 40% 36%

Knowledge of research processes, ethics, and rules for condui-

STEM 22% 34% 32%

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

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

Theseapprenticequestionnaireitems were combined into a composite varialSleo test for differential impacts across
subgroups ofapprentices. There were no significant differences betwesrale and femaleapprentices or between
minority and nomminority apprentices; in other words, these subgroups of apprentices reported similar impacts of the
program on their STEM knowledge.

Theapprentie questionnaire also asked about perceived impacts on STEM skillappeenticéd Q | 0 At AGA Sa
practices. Apprentices were presented with different sets of items depending on the focus of €Lexperience
(science vs. technology, enginagy, or mathematics). Table 22 shows the percentage of respondirapprentices
reporting large or extreme gains in scienedated practices. More than haiff the respondingapprentices reportedat
least large gains omany of the items. For example, %5reportedat leastlarge gains on their ability to carry out
procedures for an investigation and record data accurately. Similarly, 60% or more repoladtlarge gains otheir

B¢KS / NRyolOKQ&a | fLKI NBtAFOAfAGE FT2NJ GKSAS p AdGSya gla no
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ability toread technical or scientific tests, or using other medideson about the natural or designed woi8b%) decide

what type of data to collect in order to answer a questi@8%) identify the limitations of data collected in an
investigation(63%) ask a question (about a phenomenon) that can be answered with one or more investigé@ts
apply knowledge, logic, and creativity to propose explanations that can be tested with investigationsaf@@8epport

a proposed explanation with relevantisntific, mathematical, and/or engineering knowled{%). Fewer responding
apprentices reportedat leastlarge gains on their ability toonsider alternative interpretations of data when deciding on
the best explanation for a phenomenon (43%), use diat investigations to defend an argument that conveys how an
explanation describes an observed phenomenon (42%), use mathematics or computers to analyze numeric data (35
and use computebased modeldo investigate cause and effect relationships ofimudated phenomenor(30%) For
Ffy2ad Fff 2F (KSa Sppleiticyad >adyeawdEomenhadhigNds thadppierdtice2F 2 6y NB
(see Appendix C). These differences may be due to data quality concerns described previouslyreocetiffim
perspectives betweeapprentices and mentors.
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Table 22 Apprentices Reporting Large or Extreme Gains in their STEM Competen@eencePracticegn =55-58)

it Questionnaire
em Respondents

Carrying out procedures for an investigation aedording data accurately 75%
Reading technical or scientific texts, or using other media, to learn about the natural or designe 65%
worlds
Deciding what type of data to collect in order to answer a question 63%
Identifying the limitations of dataollected in an investigation 63%
Asking a question (about a phenomenon) that can be answered with one or more investigation 62%
Applyi_ng I_<now|edge, logic, and creativity to propose explanations that can be tested with 60%
Investigations
Supporting goroposed explanation with relevant scientific, mathematical, and/or engineering 60%
knowledge
Designing procedures for investigations, including selecting methods and tools that are approf

59%
for the data to be collected
Identifying the strengthsrad limitations of explanations in terms of how well they describe or 5706
predict observations
Deciding what additional data or information may be needed to find the best explanation for a 56%
phenomenon
Using data or interpretations from otheesearchers or investigations to improve an explanation 55%
Asking questions to understand the data and interpretations others use to support their explan 55%
Testing how changing one variable affects another variable, in order to understandmstaps 54%
between variables
Displaying numeric data from an investigation in charts or graphs to identify patterns and 5306
relationships
Integrating information from multiple sources to support your explanations of phenomena 53%
Communicatingnformation about your investigations and explanations in different formats (oral 5306
written, graphically, mathematically, etc.)
Making a model to represent the key features and functions of an observed phenomenon 51%
Asking questions based on obgations of realworld phenomena 50%
Supporting a proposed explanation (for a phenomenon) with data from investigations 49%
Identifying the strengths and limitation of data, interpretations, or arguments presented in tech 49%
or scientific texts
Considering alternative interpretations of data when deciding on the best explanation for a 43%
phenomenon
Using data from investigations to defend an argument that conveys how an explanation descri 42%
observed phenomenon
Using mathematics or comapers to analyze numeric data 35%
Using computeibased models to investigate cause and effect relationships of a simulated 30%
phenomenon
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Table23 shows data foapprentices whose experience focused on the other STEM &teabnology, engineering, and
mathematics) specifically selfeported impacts on their abilities related to key engineering practicAsnajority of
respondingapprentices reported large or extreme gainsrnmostof the engineering practices. For exam@0%or more
indicated large or extreme gasnn their ability to support a proposed solution with relevant scientific, mathematical
and/or engineering knowledge (67%); use mathematics or computers to analyze numeric data (66%); design procedul
for investigations, including selecting methods and tools that are appropriate for the data to be collected (62%); identify
the limitations of the data collected in an investigation (62%); use data or interpretations from other researchers ol
investigations to imrove a solution (62%); apply knowledge, logic, and creativity to propose solutions that can be testec
with investigation (60%); decide what type of data to collect in order to test if a solution functions as intended (66%); rea
technical or scientific tes, or using other media, learn about the natural or designed worlds (60%); and communicate
information about their design processes and/or solutions in different formats (66%)\erapprentices notedat least

large gaingn their ability to integratemformation from multiple sources to support their solution to a problem (48%) and
identify reatworld problems based on social, technological, or environmental issues (47%).

Unlike items related t@pprenticéd Q 3AF Ay a Ay aOA Syréd&ed taydin®in kePéhgineerifgpddtided,
YSYy (2 NRQ appéddcéldaias appehred lower than apprenticét Q 2 ¢y (& AipaddixiC) These
inconsistencies may again be related to data quality concerns described previously, or may be related to differences
perspectives betweemapprentices and mentors.Another explanation mape that apprentices had lower estimates of
their competencies in engineering practices prior to CQL (perhaps because of lipritecbpportunities to engage in
those practicesthan their mentors did (basing their initial estimates on what they saw apprentices doing at the beginning
of the internship) thus apprenticesmay have seen themselves as havigmgater gainsthan those estimated by their
mentors
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Table23. Apprentices Reporting Large or Extreme Gains in their STEM Competeqé&egineering Practices (n5%-

58)

tem Questionnaire

Respondents

Supporting a proposed solution with relevant scientific, mathematical, and/or engineering 67%
knowledge
Using mathematics or computers to analyze numeric data 66%
Designing procedures for investigations, including selecting methods and tools that aopikgie 0
for the data to be collected 62%
Identifying the limitations of the data collected in an investigation 62%
Using data or interpretations from other researchers or investigations to improve a solution 62%
Applying knowledge, logic, amdeativity to propose solutions that can be tested with investigatio 60%
Deciding what type of data to collect in order to test if a solution functions as intended 60%
Reading technical or scientific texts, or using other media, to learn about theahatudesigned 60%
worlds
Communic_:ating information about your design processes and/or solutions in different formats 60%
(orally, written, graphically, mathematically, etc.)
Asking questions to understand the data and interpretations others usepport their solutions 58%
Defining a problem that can be solved by developing a new or improved object, process, or sy 57%
Supporting a proposed solution (for a problem) with data from investigations 57%
Displaying numeric data in charts or graptisdentify patterns and relationships 56%
Considering alternative interpretations of data when deciding if a solution functions as intende 55%

Identifying the strengths and limitations of solutions in terms of how well they meet design crite 55%
Deciding what additional data or information may be needed to find the best solution to a proh 55%
U§ing data from investigations to defend an argument that conveys how a solution meets desi 54%
criteria

Carrying out procedures for an investigatiamd recording data accurately 53%
Identifying the strengths and limitations of data, interpretations, or arguments presented in 5306
technical or scientific texts

Making a model that represents the key features or functions of a solution to a problem 52%
¢SadAy3a K2g OKIy3IAy3d 2yS QGFINRIFIoES I FFSOGa 5904
points or to improve its performance

Using computebased models to investigate cause and effect relationships of a simulated solut 50%
Integrating information from multiple sources to support your solution to a problem 48%
Identifying realworld problems based on social, technological, or environmental issues 47%
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Composite scores were calculated for each set of practices itemghe apprenticequestionnaireto examine whether

the CQLprogram had differential impacts on subgroupsagiprentices. There were no significant differences between
male and femal@pprentices orbetweenminority and nomminority apprenticeson either composkt.

The apprentice questionnaire also askedpprentices about the impact o£QL2 Y (i K $/A 81y (tidzMdthat{afe A f f
necessary across a wide variety of fields. As can be seen inlChautre thanhalf of respondingapprentices reported

large or extreme gains on each of these skills, incluadiaging changes when things do not go as plan(@&®b),building
relationships with professionals in a figltR%), andearning to work independentl{71%). Apprentices reported similar
gains regardless of gender race/ethnicity.’® For most of the items, mentor reports apprenticegains in this area are
somewhat higher thampprenticet Q 26y NBLR NI & 64SS ! LWSYRAE /0o

Chart 17: Student Report of Impacts on 21st Century Skills (n =118-119)

Building relationships with professionals in a fiell 25% 32% 40%
Making changes when things do not go as planngdl 18% 43% 35%
Patience for the slow pace of researciilill 25% 35% 34%
Sense of being part of a learning communi I 24% 34% 31%
Learning to work independentlylill 26% 40% 30%
Sense of contributing to a body of knowledgElEN 28% 34% 30%
Sticking with a task until it is completdil 24% 36% 29%
Communicating effectively with other<i 26% 34% 29%

LyOf dzZRAYy3a 2GKSNRQ LISNELEBIOGAZS a2 2408y YETAYB%RSOAAX2Y28%

Setting goals and reflecting on performancER 25% 37% 26%
Working collaboratively with a team| IR 26% 31% 25%
Connecting a topic or field and my personal valu SSEEEENEN 24% 29% 24%

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

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

T¢KS a0OASYyOS LINYOGA0OSa O2YLaAriasS Kra F / NRyol OKQ&a | f LOKIQANE
alpha reliability of 0.971.
B¢KS / NRPyol OKQa FfLIKF NBfAFOoAfAGER

T2NJ 0KS4aS mu AGSYa sl a n
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STEM Identity and Confidence

Deepeningapprenticél Q {kdo®ladge and skills are important for increasing the likelihood that they will pursue STEM
further in their education and/or careers. However, they are unlikely to do so if they do not see themselves as capable
succeeding in STEMI.Consequently, thepprenticequestionnaire included a series of items intended to measure the
impact ofCQLon apprenticet Q { ¢ 9 a Jede Satalare §hdwin in Chal® and suggest that the program has had a
positive impact in this areas at least half of respondirapprentices reported large or extreme gains in each ard@or
example, 4% of respondingpprentices reported a large or extreme gain in thééelings of preparedness for more
challenging STEM activitieend 72% reported a large or extreme gain in bugdicademic or professional credentials in
STEM Similarly, substantial proportions apprentices reported large or greater gain on theonfidence to do well in
future STEM courseg§1%),confidence to contribute to STEMO%),feeling responsible for a STEM project or activity
(70%), feeling like part of a STEM community (68#@feeling like a STEM professiof@i%). Comparing results on the
composite created from these iteni&there were naosignificantdifferences in impacbased orgender orrace/ethnicity.

Chart 18: Student Report of Impacts on STEM Identity (n = 117)

Building academic or professional credentials in STEM 24% 37% 35%
Feeling responsible for a STEM project or activityill 24% 37% 33%
Feeling prepared for more challenging STEM activitigs 22% 42% 32%
Feeling like part of a STEM communi il 25% 35% 32%
Feeling like a STEM profession Sl 21% 35% 32%
Confidence to do well in future STEM cours&Silll 21% 40% 31%
Thinking creatively about a STEM project or activii 26% 33% 30%
Confidence to contribute to STEMEM 26% 41% 29%
¢CNBEAY3A 2dzi yS6 ARSEFA 2N LINE GSIRENS & 339% Yeé 26y20% Y [l { ¢H® LINE 2
Sense of accomplishing something in STHENN 32% 37% 26%
Clarifying a STEM career patiilmy 32% 27% 23%
Interest in a new STEM topic or fiel iR 32% 29% 21%

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

mNo gain mA little gain © Some gain @ Large gain = Extreme gain

19 Chang, M. J., Sharkness, lurtado, S. and Newman, C. B. (2014), What matters in college for retaining aspiring scientists anc

engineers from underrepresented racial groups. J. Res. Sci. Teadsb56A80.
2¢KS / NRPyol OKQa |fLKF NBfAIOoOAfAGE F2NJ 0KSaS mu AdGSYya 6l a n
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Interest and Future Engagement in STEM

A key goal of the AEOP program isléwelopa STEMiterate citizenry Accordinglyapprentices need to be engagdabth

in and out of school with high quality STEM activities. In crolexamine the impact oEQLon apprenticet Q A y (i S NJ
future engagement in STEM, the questionnaire asked them to reflect on whether the likelihood of their engaging in STE
activitiesoutside of schookthanged as a result of their experiencAs can be seen in Chal®, the vast majority of
apprentices indicated that they were no less likely to engagarin ofthese activities as a result of CQL;dbouthalf the
activities, the majaty indicated they were more likely to engage in thetivities but for the other half, the majority
indicated the likelihood they would engage in the acistvas about the sameFor example, &6 reported being more
likely totalk with friends or famy about STEM§1%to mentor or teach otheapprentices about STEM, and 6G&work

on a STEM project or experiment in a university or professional settirgpntrast, 75% indicated that they were no more

or less likely to visit a science museum or zZt¥%b6 to design a computer program or webs@é% to watch or read non
fiction STEM, 64% to observe things in nature, and 64% to tinker with a mechanical or electricalAlevitgosite score

was created from these itenfd,and composite scores were compared across subgrouppmientices. There were no
statistically significant differences by gendmarrace/ethnicity. Although there were no significant differences for the
composite, there were several individual itemgtwsignificant dferences by gender or race/ethnicity. Most notgbl
more minorityapprentices than nomminority apprentices thought they would receive an award or special recognition for
STEM accomplishments (a moderate effect size, d=0%41js pasible that this difference may be, in part, an indicator

of minority apprentices believing they have gained more from the project and/or having more confidence in their STEM
competencies, so may be worth further investigation.

AThese 1% 1SYa KIFIR | / NRyolOKQa FfLKI NBfAFIOAfAGE 2F nodOpHMOD
22 Twortailed independent samplestest, t(116) = 2.02p = 0.045

57

IT STARTS HERE. 7«



0eug

ARMY EDUCATIONAL
OUTREACH PROGRAM

Chart 19: Change in Likelihood Students Will Engage in STEM Activities Outside
of School (n = 117-118)

Talk with friends or family about STEN] 35% 64%

Mentor or teach other students about STENJ 36% 61%
Work on a STEM project or experiment in a university

r
0,
professional setting i) 38%

Receive an award or special recognition for STIiIVI
accomplishments

60%

41% 58%

Look up STEM information at a library or on the internt

47% 53%

Help with a community service project that relates to STEM 49% 50%
Participate in a STEM club, student association, or professi

al
organization T 48% 50%

Take an elective (not required) STEM cla§s 51% 47%
Work on solving mathematical or scientific puzzl§s 61% 38%
Tinker with a mechanical or electrical devide 64% 36%
Participate in STEM camp, fair, or competiticii 62% 35%
Observe things in natureplg)rl]zrt];ger?g/.\;th, animal behavior, starsiar 64% 34%
Watch or read non-fiction STEM 66% 33%
Visit a science museum or zo$ 75% 25%
Design a computer program or websit§ii

70% 25%

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

m Less likely © About the same = More likely

Apprentices were also ked howinterested they are in participating in future AEOP programdarge majority (3%)

indicated beingt 4 2 YS ¢ KI (1 ¢ 2 iNtbrest@dSriNFartichyatntd KiEQLagain 53% inSMARTand49% inNDSEG
(see CharR0). The majority expressed rinterest in participating in GEMS Near Peers (77% ) H@P (55%)
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Chart 20: Student Interest in Future AEOP Programs (n = 115-119)

College Qualified Leaders (CQ|IFRZZl 10% 22% 51%
Science Mathematics, and Research for Transformation (SMﬁm o o
College Scholarship 10% i 36%

National Defense Science & Engineering Graduate (ND 2 i
Fellowship 46% 14% 11% 29%
Undergraduate Research Apprenticeship Program (UR 10% 15% 19%
e near pec- S 15 «46%

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

mNotatall = Alittle Somewhat = Very Much

Apprentices were asked which resources impacted their awareness of the various AEOPs. As can be seefln Chart

participating in CQL and thapprenticéd Q Y Sy (i 2 Napprehtiéesd GigSRNBy Saa 2F ! 9ht &

65% of respondingpprenticéi NB aLISOGA PGSt e aStSOGAy3a daz2YSseKI

apprentices had not experienced AEOP resourceshsas AEOP social media (73%), the AEOP brochure (®R&Hp

instruction supplies (66%), and the AEOP website (51%).

¢
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Chart 21: Impact of Resources on Student Awareness of AEOPs (n =121-124)

My mentor(s) 24% 40%

Participation in CQL JCZ 35% 36%
LY@AGSR &LISI | SN 42% Sy G a 20% 6%
Army Educational Outreach Program (AEOP) web SiSIIIIIIEEEEGEETEEEEE 10% 6%
AEOP social medi . 2%
AEOP instructional supplies (Rite in the Rain notebook, Lab 506

etc.)

AEOP brochure [T S 5%

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

m Did not experience mNotatall = Alittle Somewhat = Very Much

Attitudes toward Research

Apprenticet Q | GG AGdzRSa | 62 dzi G K SconsideteamNifingoyad Feredjuisitegotteir ddd@iruédl NI
interest in the field and potential involvement in the futurdn order to gaugepprenticesCattitudes in this area the
guestionnaire also asked about theipinionsof what DoD researchers do and the value of DoD researore broadly.

The data indicate that respondirgpprentices have favorable opinions (see Chag). For example95% agreed or
strongly agreed that DoD reseamtns solve realorld problems, 95% that DoD researchers advance science and
engineering fikds, 94% that DoD researdh valuable to society92% that DoD researchers develop cuttiegge
technologies and 86% that DoD researchers support{oi@fiense related advancements in science and technology

60
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Chart 22: Student Opinions about DoD Researchers and Research (n = 118)

DoD researchers solve real-world problenia% 95%
DoD researchers advance science and engineering fi*M& 95%
DoD research is valuable to societ|4% 94%
DoD researchers develop new, cutting edge technologIeE% 92%
DoD researchers support non-defense related advancementl in13% 86%

science and technology

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

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

Education and Career Aspirations

Theevaluationstudyl f 82 SEI YAY SR (K SppteitiBed NI FRdzO IA VAR O Gl 2 K tektns 665 S N
education, the questionnaire askeghprentices how far they wanted to go in school before and after participatir@Qhi

As can be seen in Tal#d, when asked to think back on how far they wanted to go in school before participat@@lin

70% indicatedi KS& g1 yiSR |y SRdzOlI G A2y noe eddoht®n diter colle@eka bdvahded R
or professional dgree)prior to CQL; that percentage rose to 90% after CQL, primarily as a result obpprentices
wanting to pursue a Ph.DThis shift towards more education was statistically signifiéamtd quite substantial in sifan

effect sizé*of . I' 600)P

2 Chisquare test of independence?(2) = 42.82p < 0.001

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

small, 0.21 medium, and 0.35 large.
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Before CQL After CQL

Go to a trade or vocational school 0% 0%
Go to college for a little while 13% 1%
CAYAAaK O02ftftS3asS 63Sa | . OKSt 2] 17% 8%
Get more education after college 7% 5%
GetaYl ad SNRa RSANBS 28% 31%
Get a Ph.D. 19% 35%
Get a medicatelated degree (M.D.), veterinary degree (D.V.M), or 9% 9%
dental degree (D.D.S)

Get a combined M.D./Ph.D. 3% 7%
Get another professional degree (law, business, etc.) 4% 3%

In terms of career aspirationapprentices were asked what kind of work they expect to be doing at age 30, both reflecting
on what their aspiration was before particifig in CQLand afterCQL(see Table&5). The vast majorityf responding
apprentices expressed interest in STEMIlated careers both before and after participating@®QL For example39%
indicated aspiring to a career in engineering bef@®L with another B% interested in medicine. Aft€Ql.43% of
apprentices expressed interest iangineering, and 1% in medicine.To examine whether th€QLprogram increased
apprentic& ifterest in STEMelated careers, each career option was coded as being $d1&tdd ornon-STEMelated.
There was not a statistically significant increaseha proportion ofapprentices aspiring to a STEMIated career The
overall lack of shiftiapprenticet Q OF NSSNJ F AaLIA NI GA2ya YI& 6S NBfIFGSR (2

it attracts; that is, apprentices are undergraduate studeméxent college graduates, or graduate students wiere
predominately motivated to participate in the program because they vedreadyinterested in STEM (see Table 14).
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BeforeCQL | After CQL
Engineering 39% 43%
Medicine (doctor, dentist, veterinarian, etc.) 13% 11%
Physical science (physics, chemistry, astronomy, materials science, etc.) 9% 8%
Biological Science 7% 7%
Science (no specific subject) 4% 5%
Computer science 5% 4%
Technology 3% 2%
Teaching, STEM 2% 2%
Health (nursing, pharmacy, technician, etc.) 2% 2%
Social science (psychologist, sociologist, etc.) 4% 2%
Business 2% 2%
Earth, atmospheric or oceanic science 1% 1%
Mathematics or statistics 0% 1%
English/language arts 1% 1%
Military, police, or security 1% 1%
Art (writing, dancing, painting, etc.) 0% 1%
Agricultural science 1% 0%
Environmental science 0% 0%
Teaching, nof8TEM 0% 0%
Law 0% 0%
Farming 0% 0%
Skilled trade (carpenter, electrician, plumber, etc.) 0% 0%
Undecided 3% 2%
Othert 4% 8%

W,  ST2NBI 2 (iBlofdehsk/BidredizR SrgineerdhgBioldgical or Physical ScieicéDieticiarE 4 anti3® anddq A 6 NJ Mltkr/ofiep ¢
Ay Of auitiSias éBorénsic SciengeéHeadthcare Administration &bid¥ éLibrériark éMedical Physics/Biodefense/Biomedical Engineetigg

dNeurology éPA 8chool/Health ProfessioBaind dPublic Healthe

Apprentices were also asked the extent to which they expect to use their STEM knowledge, skills, and/or altitiges i
work when they are age 30. As can be seen in T2th)lalmostall apprentices expect touse STEM somewhat in their
career. A majorityg6%) expect to use STEM-I60% of the time in their worki, 9% expect to use STEM-3%% of the

time, and12% e&pect to use STEM Z®% of the time.
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Table26. Apprentices Expecting to use STEM in Their Work at Age 30 (t8F 1

Questionnaire Respondents
Not at all 1%
Less than 25% of the time 2%
26% to 50% of the time 12%
51% to 75% of the time 19%
75% t0100% of the time 66%

Overall Impact

Lastly,apprentices were asked about impacts of participatingd@Lmore broadly. From these data, it isvidentthat
apprentices thought the program had substantialimpact on them (see Cha#3). For example, a large majority of
respondingapprentices indicatedan impact of participation in CQL on confidereaheir STEM knowledge, skills, and
abilities, with66% reporting thatCQLcontributed to this impact and anothet5% reporting thatCQLwas the primary
reason for this impact. Similarijmanyapprentices indicatedthat participation in CQL had an impact on theivareness
of DoD STEM research and care®% reporting thatCQLcontributed, and 33% reporting thatCQLwasthe primary
reasa), their appreciation of DoD STEM research and careers (47% anda3@Pbleir interest inpursuing a STEM career
with the DoD(47% and Z%). Apprentices also reportedan impact ontheir interest in participating in STEM activities
outside of schootequirements(58% andlL3%),pursuing a STEM care@5% andl5%), andaking STEM classes in school
(50% and%). CQL had the least impact on respondapprenticét Q Ay i SNB &G A30% and 8v§ ahdReanyiidy O
a STEM degree in college (38% d@86), which is perhaps to be expected given that respondpmrentices were
primarily college students (undergraduate or graduate), or recent college graduwdtesalready hadn interest in STEM
fields. These items were combined into a composite vaeg&ito test for differences among subgroupsagprentices;

no significant differences were fourny gender or race/ethnicity

B¢KS / NRByol OKQa |fLKFE NBfAIOoAfAGE F2NJ GKSaS mm AdGSYya 6l a n
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Chart 23: Student Opinions of CQL Impacts (nh = 105-108)

I have a greater appreciation of DoD STEM research and cargelzl 7% 47% 36%
| am more aware of DoD STEM research and car@ 9% 53% 33%
I am more interested in pursuing a STEM career with the DIGBMELZEM 10% 47% 27%
I am more confident in my STEM knowledge, skills, and abililies% 66% 25%
| am more aware of other AEOP 32% 9% 40% 18%
I am more interested in participating in other AEOH 30% 11% 43% 16%
| am more interested in pursuing a STEM car 27% 45% 15%

I am more interested in participating in STEM activities outsid

school requirements et i o)
| am more interested in earning a STEM degree in coII 36% 38% 10%
I am more interested in taking STEM classes in sc 29% 50% 9%
I am more interested in attending colleg§JFEZIN 46% 30% 8%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
m Disagree - did not happen Disagree - happened, but not because of CQL

Agree - CQL contributed Agree -CQL was primary resason

An openended item on the questionnaire askeghprentices to list the three most important ways they benefited from
the program; @ apprentices provided at least one answer to the questidkpprenticél I@sponses addressed a variety of
themes. More than half of the respondingpprentices §1%)wrote aboutgaining realworld experience Half of the
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dThis internship haeally helped me fulfill not only my personal goals but al
my professional goals. | got to grow over the dast years and really know
what | want and set goals for myself that | will be able to accomplsEQL
Apprentice

respondingapprentices isted gaining knowledge, including knowledge related to STEM content, careers, and research

Other common themes included having opportunities to network and make connec8@¥g énd having benefits related
to future careers or education, such as building a resuimmggacting career or educatiorpossibilities and gaining
information about, exposure to, or preparation for a care28%).

Apprenticé é@mments fronthe focus goups expand on some of these impacts. tAseesaid:

WKSY L RAR (GKS TFANRBRGOG (G662 @SIFENR 2F Yeé Sy3airy3gedike 3 :
AlGQa y204 3A2Ay 3 Zﬂ'}\la )\KQ M2¥S LGSt fvlillbdifcSrporate®immyYidured O |
62N] YR AlG KFa 0SSy SyO2dz2Ny 3Ay3a (2 |y 2thatiilKactialyL QY
benefit me. (CQL apprentice)

Not a whole lot of people can say that they are incredibly comfortable doing DNA and RNA extractions or ju
following lab protocol from the lab setting and | can actually say that | am comfortable with that kind of stuff now.
So | can just say that | hathat experienceL 2dza i KSIFNJ 0 KFd Fyez2yS GKIFGQa
Ay &a0K22t3 AGQa GKS (el 2F SELSNASYyOS e2dz KI gS>
getting a job. (CQL apprentice)

Thisinternship ha really helped me fulfill not only my personal goals but also my professional ggeti$o grow

over the pasfour years and really know what | want and set goals for myself that | will be able to accomplish and
be able to contribute positivelytotie2 NJ G KI 4 LQY R2Ay3Ix GKS G4SFY GKI
make sure that we get the job done. (CQL apprentice)
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Summary of Findings

The FY14 evaluation of CQL collected data about participants; their perceptions of program processexseand
activities; and indicators of achievement in outcomes related to AEOP and program objectives. A summary of findings
provided inthe following able.

2014 CQL Evaluation Findings

Participant Profiles

1 CQL attracted some patrticipation of female studengspopulation that is
historically underrepresented in engineering fields. However, enrollment data
CQL had limited success 4 suggests that participation of fieale students was limited: 75% of enrolled

servingstudents of apprenticesvere male, 25% were female.

historically 1 CQL served some students from historically underrepresented and underserve
underrepresented and race/ethnicity groups, however that involvement was limited. The vast majority
underserved populations. enrolledapprenticesA RSY G AFASR GKSyaSt@gSa a «a

themselves as being from an underrepresented or underserved minority q&8ap
Black or African American & 3% Hispanic or Latino)

1 Questionnaire data indicate that the vast majority of responding apprentices ha
LI NOAOALI GSR Ay /v][ i tSraid 2y0S 6
including or in addition to current participation), and 30% had pigtited more
than once. In addition, just over 30% of students had participated in SEAP at |
once. However, foother AEORrograms, the vast majority of responding
apprentices hge never participated (ranging from 87% to 98%).

CQL had limited success i
recruiting past AEOP
program participants.

Actionable Program #aluation

1 Mentor questionnaire data indicate that recruitment of students was most
commonly done through colleagues, personal acquaintances, and contact from
student.

1 Apprentice questionnaire data indicate that apprentices most commonly learne
about CQL from someone who works at an Army laboratory, teachers or profeg
immediate family members, university resources, friends, mentors, or past CQl
participants. In adition, apprentice focus group data support the idea that-pre
existing relationships were instrumental in making students awareQit

1 Apprentices were motivated tparticipate in CQL, according to questionnaire da
by an interest in STEM, the desire to expand laboratory and research skills, an
opportunity to learn in ways that are not possible in school. Other highly
motivating factors included building a tede application or résumé, earning a
stipend or award while doing STEM, networking opportunities, and opportunitie
use advanced laboratory technology. Focus group data also suggest that
apprentices were motivated by the opportunity to gain job angdaarch
experience.

CQL recruitment was
largely the result of pre
existing relationships

CQL apprentices were
motivated to participate in
CQL by a variety of factors
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1 Most apprentices (6-83%) report learning about STEM topics, applications of S
to realtlife situations, STEM careers, and cuttedge STEM research on most day
or every day of thir CQL experience.

CQL engages apprentices

1 Most apprentices had opportunities to engage in a variety of STEM practices d
their CQL experience. For example, 93% reported participating in feem83EM
activities; 88% practicing using laboratory or field techniques, procedures, and
81% vorking as part of a team; 77% carrying out an investigation; and 76%
analyzing and interpreting data or information on most days or every day.

meaningful STEM learning

1 Apprentices reported greater opportunities to learn about STEM and greater
engagement in STEM practices ieithCQL experience than they typically have in
school.

1 A clear majority of mentors report using strategies to help make learning activit
NBft SOIFyild G2 FLILINBYyGAOSAY &dzZlJL2 NI GK
collaboration and interpersdnt a1 Af f & yR Sy3aFr3as |
activities.

CQL promotes DoD STEM
research and careers but

1 Most mentor interviewees and questionnaire respondents reported limited
awareness of AEQRitiatives. Subsequently, mentors did not consistently educd
their apprentices about AEOPs or encourage apprentices to participate in them
The majority of responding mentors (@&P%) mentioned never experiencing AEQ
informational resources includirthe AEOP website, AEOP instructional supplies
the AEOP brochureand AEOP social media

can improve marketing of
other AEOP opportunities.

1 Nearly all CQL participants reported learning about at least one STEM career,
about half (51%) reported learning about 4 or more. Similarly, 86% of students
reported learning about at least one DoD STEM job, with 54% reporting they
learned about 3 or more. Mentors and the CQL experience contributed the mo
this impact.

9 Responding apprentices reported satisfaction with their mentor and working
experience during the CQL program. For example, over 90% of responding
I LIWINBY GAOSAa NBLR2NISR 0SAy3 Fnientdr,3he &
time they spent with their mentor, and the research experience overall.

The CQL experience is
valued by apprentices and
mentors, although progran
administration is an area
for improvement.

1 In an operended item on the questionnaire, almost all of the responding
participants had something positive to say about the program. However, about
described frgtration with administrative aspects of the program including a lack
communication, payment problems, and delays in getting clearance and acces
limited their ability to do meaningful work. Perhaps more notably, when asked
the program could bénproved, the most common theme by far (86% of student
responding to the question) was logistical issues including payment,
communication, and obtaining clearance and access. In addition, in focus grol
apprentices described difficulties associatedwate notification of acceptance
(e.g., having to decide on other job opportunities before being notified of CQL
acceptance, having to find housing on short notice).
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Outcomes Evaluation

CQL had positive impacts
2y | LILINBYGAO
knowledge and
competencies.

1 A majority of apprentices reported large or extreme gains in their knowledge ot
what everyday research work is like in STEM, how professionals work on real
problems in STEM, research conducted in a STEM topic or field, a STEM topi
field in depth, and the research processes, ethics, and rules for conduct in STE
These impacts were identified across all apprentice groups.

1 Many apprentices also reported impacts on their abilities to do STEM, includin
such things as carrying out procedures for an investigation and recording data
accurately; supporting a proposed solution with relevant scientific, mathematic
and/or engineeing knowledge; using mathematics or computers to analyze
numeric data; reading technical or scientific tests, or using other media, to lear
about the natural or designed worlds; deciding what type of data to collectin o
to answer a question; identifng the limitations of data collected in an
investigation; asking a question that can be answered with one or more
investigations; designing procedures for investigations, including selecting met
and tools that are appropriate for the data to be caolied; and using data or
interpretations from other researchers or investigations to improve a solution.

CQL had positive impacts
2y I LILNBY G A O
Century ills.

9 A large majority of apprentices reported large or extreme gains in the areas of
making dianges when things do not go as planned, building relationships with
professionals in the field, learning to work independently, patience for the slow
pace of research, sticking with a task until it is complete, and sense of being pg
a learning commuity .

CQL positively impacted

I LILINBY GAOSaQ
and identity in STEM, as
well as their interest in
future STEM engagement.

1 Many apprentices reported a large or extreme gains on items related to STEM
identify including feeling prepared for moohallenging STEM activities, building
academic or professional credentials in STEM, confidence to do well in future §
courses, feeling responsible for a STEM project or activity, confidence to contr
in STEM, feeling like part of a STEM communityg,feeling like a STEM
professional.

9 Apprentices also reported positively on the likelihood that they would engage i
additional STEM activities outside of school. A majority of apprentices indicate
that as a result of CQL they were more likely to teitk friends or family about
STEM, mentor or teach other students about STEM, work on a STEM project @
experiment in a university or professional setting, receive an award or special
recognition for STEM accomplishments, and look up STEM informatidibedrg
or on the internet.

CQL succeeded in raising
I LIWINBY GAOSaQ
aspirations, but did not
change their career
aspirations.

1 After participating in CQL, apprentices indicated being more likely to go further
their schooling than they wouldave before CQL, with the greatest change being
the proportion of apprentices who wanted to get a Ph.D. (19% before CQL, 35¢
after).

1 Apprentices were asked to indicate what kind of work they expected to be doin
age 30, and the data were coded3SEMrelated or nonRSTEMrelated. Although
the vast majority of apprentices indicated interest in a STElted career, there
was not a statistically significant difference from before CQL to after.
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CQL apprentices are large
unaware of AEOP
initiatives, but apprentices
show interest in future
AEOP opportunities.

1 Apprentice and mentors were largely unaware of other AEOP initiatives, but 73
responding apprentices were at least somewhat interested in participating in C
the future, 54%n SMART, 40% in NDSEG, and 34% in URAP. Apprentices ref
that their CQL patrticipation and their mentors had the most impact on their
awareness of AEOPs.

CQL apprentices have
positive opinions about
DoD researchers and
research.

1 The vast majority of@prentices reported that they agreed or strongly agreed thg
DoD researchers solve reabrld problems (95%), DoD researchers advance scig
and engineering fields (95%), DoD research is valuable to society (94%), DoD
researchers develop new, cutting exltechnologies (92%), and DoD researchers
support nondefense related advancements in science and technology (86%).

Recommendatio ns

1. The CQL program has the goal of broadening the talent pool in STEM fields. Overall, the program has had limif

In

succesdn attracting students from groups historically underrepresentadl underservedn these fields.

addition, personal relationshipsontinue tofactor highly into how students learn about and are recruited to CQL.
The program may want to consider dgimore to increase the number and diversity of students who patrticipate

in CQL. In particular, the program may consider how to more actively recruit students nationwide. Given that th
program involves college students and includes a stipend to helpheitising expenses, recruitment does not
need to be limited to locations near CQL sites. By more actively recruiting, and broadening recruitment effort
beyond local sites, th@rogramis likely to receive more applications, including more from groups énat
historically underrepresented and underserved. Mentor focus groups elicited some suggestions for changes 1
recruitment strategies. These suggestions include having a centré@liRédrecruitment and application process
(rather than site specific) asell as advertising more with high schools (so that future college students are aware
of the program) and with colleges, including working with college job placement services and posting flier:
prominently where students will see them. In addition, thgram may want to consider how students are
recruited and subsequently selected to serve as apprentices. Although some mentors did not know how studen
were recruited, others reported that there were no targeted recruitment strategies for students from
underrepresented and underserved groups. In order to meet the goal of serving more students from
underrepresented or underserved groups, thi@gramcould develogyuidanceo balane selecting thestrongest
candidates (e.g. best match between apprentice interest and mentor work), regardless of race or gender, an
providing more opportunities for students from underrepresented and underserved groups to participate.

Similarly, efforts to recruit mentors shigl be considered. The number of apprentices who can participate in CQL
is limited by the number of mentors available. In order to broaden participation and provide more opportunities
to qualified candidates, the program needs to recruit more mentorsie Potential factor impacting mentor

participationg time ¢ came out in a focus group; mentors noted that colleagues were not interested in serving as
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mentors because of the time it takes them to work with apprentices, which can detract from other resifibesi

In addition, on the questionnaire, some responding mentors suggested providing more support for mekgors

a result, it may be productive to consider what supports can be put in place to help mentors efficiently and
effectively utilize their pprentices. For example, mentors may benefit from ideas for ways in which apprentices
can productively contribute to ongoing research. In addition, potential mentors should be made aware of these
supports as well as potential benefits to their projedrfr involving apprentices in their wark

Given the goal of having students progress from other AEOP programs into CQL, and from CQL into oth
programs, the program may want wonsider implementing marketing and recruitment efforts targeting past
AEOPRarticipantsandt@d 2 N, A GK aAdSa G2 AYyONBI asS o2 dKpprehSog G 2 N
guestionnaire data indicate that few apprentices had previously participated in other AEOPs. Implementing
marketing and recruitment efforts targeteat past AEOP participants may increase the number of participants in
other AEOP programs who progress into CQL and may broaden CQL participation of students frol
underrepresented and underserved groups as several other AEOP programs specifically tamstutients. In
addition, responding CQLeantors and apprentices tended to lack knowledge of AEOP programs beyond CQL. |
focus groups, mentors indicated that they would be willing to educate students about other AEOP programs i
they knew more about thee programs themselves, suggesting that improving mentor awareness of programs
would also improve student awareness. Alternatively, given that CQL patrticipants are completing internships o
active research, and potential mentors may already be hesitamaiticipate due to time considerations, the
program may want to consider ways to educate apprentices about AEOP opportunities that do not rely on the
mentor (e.g., presentations during an orientation; information provided during the student symposium). |
addition, given the limited use of t®EORvebsite, print materials, and social media, the program should consider
how these materials could be adjusted to provide students with more information and facilitate their enrollment
in other AEOPs, or whattatnative strategies may be more effective.

Efforts should be made to address administrative difficulties. Although participants were pleased with their
experience, frustration with administrative and logistical aspects was quite evident in respondes, same
cases detracted from program goals. In particular, students reported difficulties due to late notification of
acceptance, including missing out on participating in the past, and late payment. Students also reported negativ
impacts on their allity to do meaningful work because of delays in getting clearance and computer access. Ir
addition, some students indicated that they, and their mentors, expended considerable time and effort to remedy
these administrative issues. Although some studenticated that these issues would not keep them from
participating again, other students indicated that they would not participate again, may work at the lab again but
would do so through other channels, or were discouraged from participating in CQLIlangviar the DoD in the

F dzii dzNB DA @Sy ( ioailen2d¢efen,'asdidiversidy2hk pool bf STEM 2alerdt in support of our
RSTFSyasS Ay &fdes shduid bednadeScrémedy these administrative issues so as not to detract from
apprenth OS&Q 2NJ YSYyi{i2NBRQ SELISNASYOS 46AGK GKS LINPINF YO
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and focus group data is to begin the process for students to obtain clearance and computer access early, so th
they have computer access when theygbethe internship and can begin doing meaningful work.

5. Additional dforts should be undertaken to improve participation in evaluation activities, as the low response rates
for both the student and mentor questionnaires raise questions about the repratigahess of the results.
Improved communication with the individual program sites about expectations for the evaluation may help. In
addition, the evaluation instruments may need to be streamlined as perceived response burden can affec
participation. In particular, consideration should be given to better tailoring questionnaires to particular programs
and whether the parallel nature of the student and mentor questionnaires is necessary, with items being asket
only of the most appropriate data sourcé&iven that CQL apprentices are career age, as well as the significant
investment that Army research installations make in each apprentice, it may prove important to conduct a CQ
alumni study in the near future. The purpose of which would serve to eskaliie extent to which CQL
apprentices subsequently become employed in the Army or DoD.
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Questionnaires

Purpose:
As per the pproved FY14 AEOP APP, the external evaluation of CQL conducted by VT includesyvogzost
guestionnaires:
1. AEOP Youth Questionnaire to be completed by students (apprentices); and
2. AEOP Mentor Questionnaire to be completed by Army S&Es and/or lath@ratory personnel that supervise,
guide, or support apprentices during their CQL research activities.

Questionnaires are the primary method of data collection for AEOP evaluation and collect information about
LI NI AOALI yiaQ $decejfidnd ofpfogrénd resoukcésKstrictyires, and activities; potential benefits to
participants; and strengths and areas of improvement for programs.

The guestionnaires have been revised for FY14 to align with:

T I N¥eQa &GN) G§S3IAO L(STEM LitersgteCitizedrid) (STEMMNAVEYNERUGalcRBE3 ™
(Sustainable Infrastructure);

1 Federal guidance for evaluation of Federal STEM investments (e.g., inclusive of implementation and outcomes
evaluation, and outcomes of STEdecific competencies, trsferrable competencies, attitudes
about/identifying with STEM, future engagement in STieMted activities, and educational/career pathways);

9 Best practices and published assessment tools in STEM education, STEM informal/outreach, and the evaluatio
research communities;

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

The use of common questionnaires and sets of items that are apptepacross programs will allow for comparisons
across AEOP programs and, if administered in successive years, longitudinal studies of students as they advance thro
pipelines within the AEOP. Because the questionnaires incorporate batteries of immexisting tools that have been
validated in published research, external comparisons may also be possible.

All AEOPs are expected to administer the Youth and Mentor questionnaires provided for their program. Both the You
and Mentor questionnaires h& G662 @GSNRA2Yas> 'y dal ROFYyOSRé @OSNBAZ2Y 6
version (all other programs). The same basic set of items are used in both, with slightly modified items and/or addition:
items used in the advanced version. Additiopathe surveys are customized to gather information specific structures,
resources, and activities of programs.

Site Visits/Onsite Focus Groups
Purpose:

As per the approved FY14 AEOP APP, the external evaluation of CQL conducted by VT includefosiSJeitoratories
with alocal GEMSSEARCQL pipeline.

AR3
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Site visits provide the VT evaluation team with fiisind opportunities to speak with apprentices and their mentdfge

are able to observe the AEOPs in actidrhe information gleaned fromhese visits assists us in illustrating and more
deeply understanding the findings of other data collected (from questionnairesy, G2 Gt X +¢ Qa TFA
highlight program successes and inform program changes so that the AEOPs can be evém thetfeiture.

Site Selection:

VT evaluatorsyill visit one or two sites in the National Capitol region whose site schedules would provide a range of STE
topics and grade levels impacted. In addition, we will select two distant sites with new, dexglap atypical
programming, or that serve distinct populations. The sites will be mutually agreed upon by VT, ASEE, and-the CAI
preliminary conversations include Adelphi, Alabama, and Champdigmill coordinate site visits directly with the lab
coordnators at the selected site$irfal site selection will be made and sitestified by midJune).

Evaluation Activities during CQL Site Visits:
1 One 45 minute focus group with®youth participants (apprentices);
1 One 45minute focus group with @& mentors;
I 30-60 minutes to observe your program (specifically, to see one to a few apprentices engaged in program
activities, preferably with their mentors, in the lab setting or in a group meeting); and
10-15 minute transitions between each evaluatiortigity for moving groups in and out and providing evaluators with
time to organize paperwork and take nature breaks.

Data Analyses

Quantitative and qualitative data were compiled and analyzed after all data collection concluded. Evaluators summarize
guantitative data with descriptive statistics such as humbers of respondents, frequencies and proportions of response
average response when responses categories are assigneditda®y i a0t S o0Sod3dx m ' a{ i
I 3 NS S sstanbard-dgviations. Emergent coding was used for the qualitative data to identify the most common themes
in responses.

Evaluators conducted inferential statistics to study any differences among participant groups (e.g., by gender
race/ethnicity) thatcould indicate inequities in the CQL program. Statistical significance indicates whether a result i
unlikely to be due to chance alone. Statistical significance was determinede#tsf chisquare tests, and various nen
parametric tests as approjie, with significance defined at p < 0.05. Because statistical significance is sensitive to the
number of respondents, it is more difficult to detect significant changes with small numbers of respondents. Practice
significance, also known as effectsiindicates the magnitude of an effect, and is typically reported when differences are
statistically significant. The formula for effect sizes depends on the type of statistical test used, and is specified, alo
with generally accepted rules of thumbrfmterpretation, in the body of the report.
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Appendix B

FY14 CQL Student Questionnaire and Data Summaries
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2014 College Qualified Leaders (CQL): CQL Youth Survey

Virginia Tech conducts program evaluation on behalf of the American Society for Eimgjriegucation (ASEE) and U.S.
Army to determine how well the Army Educational Outreach Programs (AEOP) is achieving its goals of promoting stud
interest and engagement in science, technology, engineering, and mathematics (STEM). As part of thigstiedyach

is surveying students (like you) who have participated in the College Qualified Leaders (CQL) program. The survey
collect information about you, your experiences in school, and your experiences.in CQL

About this survey
1 While this suvey is not anonymous, your responses are CONFIDENTIAL. When adalgzaryl reporting
results, your name will not be linked to any item responses or any comments you make.
1 Responding to this survey is VOLUNTARY. You are not requgaditcipate,although we hope you do because
your responses will providealuable information for meaningful and continuous improvement.
1 If you provide your email address, the AEOP may contact you in the future to ask about your academic and
career success.
The surveyakes about 2% 30 minutes to complete on average, but it could take less time.
In the online survey you can scroll over purple print in the survey to see definitions of words or phrases.

)l
)l

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

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

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

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

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

Q2. Please provide your personaformation below:
First Name:
Last Name:

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

ARG
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Q4. So that we can determine how diverse students respond to participation in AEOP programs please tell us about yourself and
your school

What grade will you start in the fall? (select one)

¢ 4th

5th

6th

7th

8th

9th

10th

11th

12th

College freshman

College sophomore

College junior

College senior

Graduate program

Other (specify):
Choose not to report

(LN O U CE o N & U N O ERN o T o TR o U o TN o U o TN o N e

Q
a

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

o O

Q
o

. What is yourace or ethnicity?
Hispanic or Latino
Asian
Black or African American
Native American or Alaska Native
Native Hawaiian or Other Pacific Islander
White
Other race or ethnicity (specify):
Choose not to report

(ST O N A S I O TR

O
\I

. Where was the CQL pragn located?

Army Aviation & Missile Research Development and Engineering cRetistone Arsenal (Huntsville, AL)
Army Center for Environmental Health Research (Fort Detrick, MD)

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

Army Medial Research Institute for Infectious Diseases (Fort Detrick, MD)

Army Research LaboratoAberdeen Proving Ground (Aberdeen, MD)

Army Research Laboratagdelphi (Adelphi, MD)

Army Criminal Investigation Commaixbfense Forensic Science Center (FdPask, GA)

Edgewood Chemical Biological Center (Edgewood, MD)

Engineer Research & Development Cer@enstruction Engineering Research Laboratory (Champaign, IL)
Engineer Research & Development Cefltepographic Engineering Center (Alexandria, VA)
EngineeResearch & Development Centdississippi (Vicksburg, MS)

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

(o RN o e TN O S O SR TN o CRN e TN O CRN @ TR o 0
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Q8. How did you learn about CQL? (Check all that apply)

American Society for Engineering Education website
Army Educational Outreach Pragn (AEOP) website
Facebook, Twitter, Pinterest, or other social media
School or university newsletter, email, or website
News story or other media coverage

Past participant of CQL

Friend

Immediate family member (mother, father, siblings)

Extended family mmber (grandparents, aunts, uncles, cousins)
Friend of the family

Teacher or professor

Guidance counselor

Mentor from CQL

Someone who works at an Army laboratory

Someone who works with the Department of Defense

Other, (specify):

O O O OO0 O 000000000

Q9.How motivating were the following factors in your decision to participate in CQL?

’ Not at all ‘ A little ’Somewhat‘ Very much

Teacher or professor encouragement é é é é
An academic requirement or school grade é é é é
Desire to learn something new or interesting é é ¢ é
The program mentor(s) é é é é
Building college application or résumé é é é é
Networking opportunities é é é é
Interest in science, technology, engineering, or mathematics (STEM) é é ¢ é
Interest in STEM careers with the Army é é é é
Having fun é é é é
Earning stipend oaward while doing STEM é é é é
Opportunity to do something with friends é é é é
Opportunity to use advanced laboratory technology é é é é
Desire to expand laboratory or research skills é é é é
Learning in ways that are not possible in school é é é é
Serving the communitgr country é é é é
Parent encouragement é é é é
Exploring a unique work environment é é é é

IT STARTS HERE. 7«
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Other, (specify)

é

Q10. How often do you do each of the following in STEM classes at school this year?

At least A few Most Every
Not at all :
once HINES days day
Learnabout new science, technology, engineering, or mathematicsg _ ) ) i .
(STEM) topics ¢ ¢ ¢ ¢ ¢
Apply STEM knowledge to real life situations é é é é é
Learn about cuttingedge STEM research é é é é é
Learn about different STEM careers é é é é é
Interact with STEM professionals é é é é é
Q11. How often did you do each of the following in CQL this year?
Not at all At least A few Most Every
once times days day
Learn about new science, technology, engineering, or mathematic _ _ _ _ _
(STEM) topics ¢ ¢ ¢ ¢ ¢
Apply STEM knowledge to real life situations é é é é e
Learn about cuttinggdge STEM research é é é é é
Learn about different STEM careers é é é é é
Interact with STEM professionals é é é é é

Q12. How often do you do each of the following in STEM classes at school this year?

Not at all

At least

once

A few
HIES

Most
days

Every
day

Practice using laboratory or field techniques, procedures, and tool é é é é é
Participate in handen STEM activities é é é é ¢
Work as part of a team é é é é é
Communicate with other students about STEM é ¢ é é 12
Q13. How often did you do each diie following in CQL this year?
ol RS B e S
Practice using laboratory or field techniques, procedures, and tool é é é é é
Participate in handen STEM activities é é é é é
Work as part of a team é é é é é
AR9
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Communicatawith other students about STEM

é é é é ¢
Q14. How often do you do each of the following in STEM classes at school this year?
Notatal (U e Gays  day
Pose questions or problems to investigate é é é ¢ é
Design an investigation é é é é é
Carry out an investigation é é é é é
Analyze and interpret data or information é é é é é
Draw conclusions from an investigation é é é ¢ é
Come up with creative explanations or solutions é é é é é
Build (or simulate) something é é é ¢ é
Q15. How often did you do each difie following in CQL this year?
ol (e ple s e
Pose questions or problems to investigate é é é ¢ é
Design an investigation é é é é é
Carry out an investigation é é é é é
Analyze and interpret data or information é é é é é
Drawconclusions from an investigation é é ¢ é é
Come up with creative explanations or solutions é é é é é
Build (or simulate) something é é é é é

Q16. Rate how the following items impacted your awareness of Army Educational Outreach Programs (AEOPSs) during CQL.:

ex[:)igrir:a(:ce Notatall Alittle Somewhat %/323;1
American Society for Engineering Education website é é ¢ é I
AEOP website é é é é é
AEOP social media é é é é é
AEOP brochure é é é ¢ é
Army STEM Career Magazine é é é é é
My mentor(s) é é é é é
LYPAGSR aLSlevedtdd 2 NJ a OF NBSNE é é ¢ ¢ é
AR10
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Participation in CQL

é

é

é

é

AEOP instructional supplies (Rite in the Rain notebook, Lab Cod

é

é

é

é

Did not

experience

Not atall

A little

Q17. Rate how the following items impacted your awareness of Department of Defense (DoD) STEM aiuaagsCQL:

Somewhat

Very
much

American Society for Engineering Education website é é é é é
AEOP website é é é é é
AEOP social media é é é é é
AEOP brochure é é é é é
Army STEM Career Magazine é é é é é
My mentor(s) é é é é é
LYGAGSR aLISE{SNE 2N aOF NBESNE é é ¢ ¢ é
Participation in CQL é é é é é
AEOP instructional supplies (Rite in the Rain notebook, Lab Cod é é é é é

Q18. How SATISFIED were you with each of the following CQL program features?

ex%igrir:a?:ce Notatall Alittle  Somewhat r\n/ﬁgl

Application orregistration process é é é é é
Other administrative tasks é é é é é
Communications with American Society for Engineering Educatid é é c', é é
Communications with [CQL site] é é ¢ é é
Location(s) of program activities é é é é é
Availability of program topics or fields theterest you é é é é é
Instruction or mentorship during program activities é c', é é ¢
Participation stipends (payment) ¢ é é é é
Research abstract preparation requirements é é é é é
Research presentation process é é é é é

Q19. Which of the following best describes yoprimary research mentor?

¢, 1did not have a research mentor

¢, Teacher

¢ Coach

¢ Parent

¢, Club or activity leader (School club, Boy/Girls Scouts, etc.)

AR11
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¢, STEM researcher (private industry, university, or DoD/government employee, etc.)
¢, Other (specify)

Q20 Which of the following statements best reflects the input you had into your project initially?
| did not have a project

| was assigned a project by my mentor

| worked with my mentor to design a project

| had a choice among various projects sugggdy my mentor

| worked with my mentor and members of a research team to design a project

| designed the entire project on my own

(o NN o TN e SN AN

Q21 Which of the following statements best reflects the availability of your mentor?
| did not have a mentor

The mentor vas never available

The mentor was available less than half of the time

The mentor was available about half of the time of my project

The mentor was available more than half of the time

The mentor was always available

[ar o o N o N

Q22. Which of the following statementbest reflects your working as part of a group or team?

¢, lworked alone (or alone with my research mentor)

| worked with others in a shared laboratory or other space, but we work on different projects
| worked alone on my project and | met with others rigly for general reporting or discussion
| worked alone on a project that was closely connected with projects of others in my group

| work with a group who all worked on the same project

(SRR TN O SN QX

Q23. How SATISFIED were you with each of the following:

Did Not \[o] A

Experience atall little Somewhat
My working relationship with my mentor é é ¢ é
My working relationship with the group or team ¢ é é é
The amount of time | spent doing meaningful research é é é é
The amount of time | spent with my reseanstentor é é é é
The research experience overall é é é é

Q24. Which of the following statements apply to your research experience? (Choose ALL that apply)

| presented a talk or poster to other students or faculty

| presented a talk or poster at a professiogginposium or conference

| attended a symposium or conference

| wrote or cowrote a paper that was/will be published in a research journal

| wrote or cowrote a technical paper or patent

| will present a talk or poster to other students or faculty

| will present a talk or poster at a professional symposium or conference

| will attend a symposium or conference

| will write or cewrite a paper that was/will be published in a research journal

O O O O O OO OO
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C 1 will write or cowrite a technical paper or patent
C I'won an award pscholarship based on my research

Q25. Thdist below describes mentoring strategies that are effective ways to support STEM learners. From the list below, please
indicate which strategies that your mentor(s) used when working directly with you in CQL:

Yes- my mentor No- my mentor

used this strategy| did not use this
with me strategy with me
Helped me become aware of the roles STEM play in my everyday life ¢ (;
Helped me understand how STEM can help me improve my community é é
Used teaching/mentoringctivities that addressed my learning style é é
Provided me with extra support when | needed it é é
Encouraged me to exchange ideas with others whose backgrounds or viewpoin
different from mine < ¢
Allowed me to work on a collaborative project amamber of a team é é
Helped me practice a variety of STEM skills with supervision (; (-J
Gave me constructive feedback to improve my STEM knowledge, skills, or abili é é
Gave me guidance about educational pathways that would prepare me for a ST,
career ¢ ¢
Recommended Army Educational Outreach Programs that match my interests é é
Discussed STEM career opportunities with DoD or other government agencies é é

Q26. Which category best describes the focus of your CQL experience?

¢ Science

¢, Technology
¢ Engineering
¢, Mathematics

Q27. AS ARESULT OF YOUR CQL EXPERIENCE, how much did you GAIN in the following areas?
No Alittle Some Large Extreme

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

AR13
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Q28. AS A RESULT OF YOUR CQL EXPERIENCE, how much did you GAIN in the followitglgreas®ented to respondents

gK2 aSt SOGSR aaOASYyOSé AYy VHCFF
No Alittle Some Large Extreme

gain  gain gain  gain gain
Asking questions based on observations of-ieatld phenomena é é é é é
Asking a question (about a phenomenon) that can be answered with one or more ]
investigations ¢ ¢ ¢ ¢ ¢
Applying knowledge, logic, and creativity to propose explanations that can be tested )
investigations ¢ ¢ ¢ ¢ ¢
Making a model toepresent the key features and functions of an observed phenome| é é é é
Deciding what type of data to collect in order to answer a question é é é é é
Designing procedures for investigations, including selecting methods and tools that & )
appropriate for thedata to be collected ¢ ¢ ¢ ¢ ¢
Identifying the limitations of data collected in an investigation é é é é é
Carrying out procedures for an investigation and recording data accurately é é é é é
Testing how changing one variable affects another variable, in ordenderstand ) ) ) ) )
relationships between variables ¢ ¢ ¢ ¢ ¢
Using computebased models to investigate cause and effect relationships of a simul )
phenomenon ¢ ¢ ¢ ¢ ¢
Considering alternative interpretations of data when deciding on the best explanation ]
aphenomenon ¢ ¢ ¢ ¢ ¢
Displaying numeric data from an investigation in charts or graphs to identify patterns )
relationships ¢ ¢ ¢ ¢ ¢
Using mathematics or computers to analyze numeric data é é é é é
Supporting a proposed explanation (for a phenomenon) with data frorestigations é é é é é
Supporting a proposed explanation with relevant scientific, mathematical, and/or )
engineering knowledge ¢ ¢ ¢ ¢ ¢
Identifying the strengths and limitations of explanations in terms of how well they )
describe or predict observations ¢ ¢ ¢ ¢ ¢
Using data or interpretations from other researchers or investigations to improve an ]
explanation ¢ ¢ ¢ ¢ ¢
Asking questions to understand the data and interpretations others use to support the ]
explanations ¢ ¢ ¢ c ¢
Using data from investigations to defend argument that conveys how an explanation )
describes an observed phenomenon ¢ ¢ ¢ ¢ ¢
Deciding what additional data or information may be needed to find the best explanat )
for a phenomenon ¢ ¢ ¢ ¢ ¢
AR14
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Reading technical or scientific texts, or using other meditedm about the natural or ]
designed worlds ¢ ¢ ¢ ¢ ¢
Identifying the strengths and limitation of data, interpretations, or arguments presente )
in technical or scientific texts ¢ ¢ ¢ ¢ ¢
Integrating information from multiple sources to support your explanations of )
phenomena ¢ ¢ ¢ ¢ ¢
Communicating information about your investigations and explanations in different )
formats (orally, written, graphically, mathematically) ¢ ¢ ¢ ¢ ¢

Q29. AS A RESULT OF YOUR CQL EXPERIENCE, how much did you GAIN in the followitglgreas@ented to respondents

gK2 aStSOGSR aiGSOKy2t238x¢ GSYyaAYySSNAYy3IAZE 2N aYFGKSYlFGAO&E

No Alittle Some Large Extreme

gain  gain gain  gain gain
Identifying reaiworld problems based on social, technological, or environmental issu| ¢ é é é é
Defining aproblem that can be solved by developing a new or improved object, proc ]
or system ¢ ¢ ¢ ¢ ¢
Applying knowledge, logic, and creativity to propose solutions that can be tested wi )
investigations ¢ ¢ ¢ ¢ ¢
Making a model that represents the key featucgsunctions of a solution to a problen| ¢ é é é é
Deciding what type of data to collect in order to test if a solution functions as inten| ¢ é é é é
Designing procedures for investigations, including selecting methods and tools that & )
appropriate for thedata to be collected ¢ ¢ ¢ ¢ ¢
Identifying the limitations of the data collected in an investigation é é é é é
Carrying out procedures for an investigation and recording data accurately é é é é é
Testing how changing one variable affects another variabtedir to determine a ]
solution's failure points or to improve its performance ¢ ¢ ¢ ¢ ¢
Using computebased models to investigate cause and effect relationships of a )
simulated solution ¢ ¢ ¢ ¢ ¢
Considering alternative interpretations of data when decidirag solution functions as )
intended ¢ ¢ ¢ ¢ ¢
Displaying numeric data in charts or graphs to identify patterns and relationships é é é é é
Using mathematics or computers to analyze numeric data é é é é é
Supporting a proposed solution (for a problem) with diatem investigations é é é é é
Supporting a proposed solution with relevant scientific, mathematical, and/or )
engineering knowledge ¢ ¢ ¢ ¢ ¢
Identifying the strengths and limitations of solutions in terms of how well they meet ]
design criteria ¢ ¢ ¢ ¢ ¢
AR15
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Using dataor interpretations from other researchers or investigations to improve a ]
solution ¢ ¢ ¢ ¢ ¢
Asking questions to understand the data and interpretations others use to support { )
solutions ¢ ¢ ¢ ¢ ¢
Using data from investigations to defend an argumgnatt conveys how a solution )
meets design criteria ¢ ¢ ¢ ¢ ¢
Deciding what additional data or information may be needed to find the best solutio )
a problem ¢ ¢ ¢ ¢ ¢
Reading technical or scientific texts, or using other media, to learn about the natural )
designed worlds ¢ ¢ ¢ ¢ ¢
Identifying the strengths and limitations of data, interpretations, or arguments presel )
in technical or scientific texts ¢ ¢ ¢ ¢ ¢
Integrating information from multiple sources to support your solution to a problem| ; é é é é
Communicating information about your design processes and/or solutions in differg )
formats (orally, written, graphically, mathematically) ¢ ¢ ¢ ¢ ¢

Q30. AS A RESULT OF YOUR CQL EXPERIENCE, how much did you GAIN in the following areas?
No Alittle Some Large Extreme

gain gain gain  gain gain
Learning to work independently é é é é é
Setting goals and reflecting on performance é é é é é
Sticking with a task until it is complete é é é é é
Making changes when things do not go as planned é é ¢ é é
Patience for the slow pacs research é é é é é
Working collaboratively with a team é é é é é
Communicating effectively with others é é é é é
LyOf dzRAy3 20KSNARQ LISNBRLISOGAO®Sa 6KS ¢ ¢ ¢ é ¢
Sense of being part of a learning community é é é é é
Sense of contributing to a body kfiowledge é é é I é
Building relationships with professionals in a field é é é é é
Connecting a topic or field and my personal values é é é é é

Q31. AS ARESULT OF YOUR CQL EXPERIENCE, how much did you GAIN in the following areas?
No Alittle Some Large Extreme

gain  gain gain  gain gain

Interest in a new STEM topic or field é é é é é
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Clarifying a STEM career path é é ¢ é é
Sense of accomplishing something in STEM é é é é é
Building academic or professional credentials in STEM é é é é é
Feeling prepared for more challenging STa&ivities é é é é é
Confidence to do well in future STEM courses é é é é é
Confidence to contribute to STEM é é é é é
Thinking creatively about a STEM project or activity é é é é é
Trying out new ideas or procedures on my own in a STEM project or activity| ¢ ¢ é é é
Feelingresponsible for a STEM project or activity é é é I é
Feeling like a STEM professional é é é é é
Feeling like part of a STEM community é é é é é

Q32. AS ARESULT OF YOUR CQL experience, how much MORE or LESS likely are you to engage in the followingGietie#ies in
technology, engineering, or mathematics (STEM) outside of school requirements or activities?

About the

Much less| Less More  Much more
likely ~ S2mebefore o kel
and after
¢ ¢ ¢ ¢ ¢
Watch or read nosfiction STEM é é é é é
Look up STEM information at a library or on the internet é é C', ¢ é
Tinker with a mechanical or electrical device é é é é é
Work on solving mathematical or scientific puzzles é C', 2 ¢ é
Design a computer program or website é é é é é
Observe things in naturglant growth, animal behavior, stars or .
planets, etc.) ¢ ¢ ¢ ¢ ¢
Talk with friends or family about STEM é é é é é
Mentor or teach other students about STEM é é ¢ é é
Help with a community service project that relates to STEM é é é é é
Participate in a STEM club, studessociation, or professional _
organization ¢ ¢ ¢ ¢ ¢
Participate in STEM camp, fair, or competition é é é é é
Take an elective (not required) STEM class é é é é é
AR17
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Work on a STEM project or experiment in a university or
professional setting

Receive an award @pecial recognition for STEM
accomplishments

Q33 How far did you want to go in school BEFORE patrticipating in CQL?

Graduate from high school

Go to a trade or vocational school
Goto college for a little while
CAYAa
Get more education after college
DSG F YIadSNRa
Get a Ph.D.

RSaANBS

Get a combined M.D. / Ph.D.
Get another professional degree (law, business, etc.)

[aEN Qo U & RN O N o th o TN o TR )

K O2ff S3degreéed@Sd I . I O

Get a medicatelated degree (M.D.), veterinary degree (D.V.M), or dental degree (D.D.S)

Q34 Howfar do you want to go in schocAFTER participating in CQL?

Graduate from high school

Go to a trade or vocational school
Goto college for a little while
CAyArAak O2ftfS3s
Get more education after college
DSG F YIadsSNna
Get aPh.D.

RSaNBS

Get a combined M.D. / Ph.D.
Get another professional degree (law, business, etc.)

[a TN TN e SO SN O SN O SN o TR @ TR @

038G + .10

Get a medicatelated degree (M.D.), veterinary degree (D.V.M), or dental degree (D.D.S)

Q35. BEFORE CQL, what kind of work did you expect to be doing when you amea89old? (select the ONE answer that best

describes your career goals BEFORE CQL)
¢ Undecided

¢ Science (no specific subject)

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

Earth, atmospheric or oceanic science
Agricultural science

Environmental science

Computer science

Technology

Engineering

Mathematics or statistics

Teaching, STEM

(O O N & L S O TR O U O L o S o

Teaching, nofSTEM

é
¢ Medicine (e.g., doctor, dentist, veterinarian, etc.)
¢ Health (e.g., nursing, pharmacy, technician, etc.)
¢ Social science (e.g., psychologist, sociologist)

¢ Business

¢ Law

¢ English/language ast

¢ Farming

¢ Military, police, or security

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

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

Other

AR18
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Q36. AFTER CQL, what kind of work do you expect to be doing when you are 30 years old? (select the ONE answer that ibest descr
your career AFTER CQL)

¢ Undecided ;, Teaching, notf6TEM

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

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

o o

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

é é

¢, Earth, atmospheric or oceanic science ¢ Business

¢ Agricultural science ¢ Law

¢ Environmental science ¢ English/language arts

¢ Computer science ¢, Farming

¢ Technology ¢ Military, police, or security

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

¢ Mathematics or statistics ¢ Skilled trade (carpenter, electian, plumber, etc.)
¢ Teaching, STEM Other

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

up to 25% of the time

up to 50% of the time

up to 75% of theime

up to 100% of the time

(SR TN SN QX

Q38. How many times have you participated in any of the following Army Educational Outreach Programs (AEOPs)?
LT @2dz KIS KSIFENR 2F |y !'9ht odzi ySO@SNI LI NIAOALI GIRRE 2AFS A
Three or Never

Never —Once Twice . etimes heard of i

Camp Invention é é é é é
eCYBERMISSION é é é é é
Junior Solar Sprint (JSS) é é é é é
Engineering Encounters Bridge Design Contest (EEBD@yly West _

Point Bridge Design Contest ¢ ¢ ¢ ¢ ¢
JuniorScience & Humanities Symposium é é é é é
Gains in the Education of Mathematics and Science (GEMS) é é é é é
GEMS Near Peers é é é é ¢
UNITE é é é é é
Science & Engineering Apprenticeship Program (SEAP) é é ¢ é é
Research & Engineering Apprenticeship Program (REAP) é é é é é
HighSchool Apprenticeship Program (HSAP) é é é é é
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College Qualified Leaders (CQL) é é é é é
Undergraduate Research Apprenticeship Program (URAP) é é é é é
Science Mathematics, and Research for Transformation (SMART) _ _ _
College Scholarship ¢ ¢ ¢ ¢ ¢
National Defense ScienceRhgineering Graduate (NDSEG) Fellowsh| ¢ é é é é
Q39. How interested are you in participating in the following programs in the future?
O e Somewnat EY
Camp Invention é é é é
eCYBERMISSION é é é é
Junior Solar Sprint (JSS) é ¢ é é
Engineeringencounters Bridge Design Contest (EEB@€)erly West Point Bridge _ _ _ _
Design Contest ¢ ¢ ¢ ¢
Junior Science & Humanities Symposium é é é é
Gains in the Education of Mathematics and Science (GEMS) é é é é
GEMS Near Peers é é é é
UNITE é é é é
Science & Engineerinpprenticeship Program (SEAP) é é é é
Research & Engineering Apprenticeship Program (REAP) é é é é
High School Apprenticeship Program (HSAP) é é é é
College Qualified Leaders (CQL) é é é é
Undergraduate Research Apprenticeship Program (URAP) é é é é
Science Mathematiceind Research for Transformation (SMART) College Scholaj ¢ é é é
National Defense Science & Engineering Graduate (NDSEG) Fellowship é é é é

Q40. How many jobs/careers in science, technology, engineering, or math (STEM) did you learn about during CQL?

é
é
é
é
é
é

None

1

2

3

4

5 or more
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Q41. How many Department of Defense (DoD) STEM jobs/careers did you learn about during CQL?
¢ None

¢ 1

& 2

¢ 3

¢ 4

¢ 5ormore

Q42. Rate how much you agree or disagree with each of the following statements about Department of Defenser@3eBjchers
and research:

Strongly

Neither Agree Agree Siife]pls])%

: Disagree :
Disagree 9 nor Disagree
DoD researchers advance science and engineering fields é é é é é
DoD researchers develop new, cutting edge technologies é é é é é

DoD researchers suppanbn-defense related advancements in

science and technology ¢ ¢ ¢ ¢ ¢
DoD researchers solve reabrld problems é é ¢ é é
DoD research is valuable to society é ¢ é 12 é

Q43. Which of the following statements describe you after participating in CQL?

Disagree This
happened but not
because of CQL

Disagree This Agree- CQL | Agree- CQL was

contributed | primary reason

did not happen

| am more confident in my STEM knowledge,

skills, and abilities ¢ ¢ ¢ ¢
| am more interested in participating in STEM

activities outside oschool requirements ¢ ¢ ¢ ¢
| am more aware of other AEOPs é (-, é (-,
| am more interested in participating in other . ' . .
AEOPs ¢ ¢ ¢ ¢
| am more interested in taking STEM classes if

school ¢ 4 12 é
| am more interested in attending college é é é é
| am more interested in earnirey STEM degree

in college ¢ ¢ ¢ ¢
| am more interested in pursuing a STEM care| é c', é <-,
| am more aware of DoD STEM research and

careers ¢ ¢ ¢ ¢
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| have a greater appreciation of DoD STEM

research and careers ¢ ¢ ¢ ¢
| am more interested in pursuing a STEM care|

with the DoD ¢ ¢ ¢ ¢

Q44. What are the three most important ways that you have benefited from CQL?
Benefit #1.:

Benefit #2:

Benefit #3:

Q45. What are the three ways that CQL should be improved for future participants?
Improvement #1:

Improvement#2:

Improvement #3:

Q46. Tell us about your overall satisfaction with your CQL experience.

AR22
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CQL Youth Data Summary

So that we can determine how diverse students respond to participation in AEOP progré
please tell us about yourself angbur school. What grade will you start in the fall? (select on
(Avg. =15.57, SD = 1.14)
Freq. %

4 0 0%
5t 0 0%
6" 0 0%
7 0 0%
g 0 0%
gt 0 0%
10n 0 0%
11 0 0%
12 0 0%
College freshman (13) 1 1%
College sophomore (14) 27 19%
College junior (15) 32 23%
College senior (16) 30 22%
Graduate program (17) 35 25%
Other, (specify) 8 6%
Choose not to report 6 4%

Total 139 100%

Note.h i KSNJ I' &GDNJ Rdzr i SR o6y I o03X a&! LILJX @A
G/ 2y GAYydzSR AYGSNYyakALES aL ¢gAftf KIFI@S AN
nonrRSANBS aSS{Ay3 adGdzRSyid Ay GKS Frefészs |

What is your gender?
Freq. %
Male 78 56%
Female 60 43%
Choosenot to report 1 1%
Total 139 100%
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What is your race or ethnicity?
Freq. %
Hispanic or Latino 7 5%
Asian 29 21%
Black or African American 9 6%
Native American or Alaska Native 0%
Native Hawaiian or Other Pacific Islander 2 1%
White 77 55%
Other race or ethnicity, (specify): 5 4%
Choose not to report 10 7%
Total 139 100%

Note.h 0 K SNNI' O XL ¢ =

GLNI YAl YéDaABYRRIBYRI a ¥

Where was the CQL program located? (Select ONE)

Freq. % Freq. %
Army Aviation & Missile Researck Army Criminal Investigation Commanc
Development and Engineering Cente 7 5% Defense Forensic Science Center (For 1 1%
Redstone Arsenal (Huntsville, AL) Park, GA)
Army Center for Environmental Healtl 3 2% Edgewood Chemical Biological Cent 0 0%
Research (Fort Detrick/iD) (Edgewood, MD)
Army Medical Research Institute o Engineer Rese_arch & Devglopmel
Chemical Defense (Aberdeen, MD) 6 4% CenterConstruction Englneerlng 7 5%
Research Laboratory (Champaign, IL)
Army Medical Research Institute fo Engineer Research & Developme
: . . 16 12% CenterTopographic Engineering Cent¢ 0 0%
Infectious Diseases (Fort Detrick, MD) .
(Alexandria, VA)
Army Research LaboratoryAberdeen 37 27% Engineer Research & Developmen 0 0%
Proving Ground (Aberdeen, MD) CenterMississippi (Vicksburg, MS)
Army .Research LaboratogAdelphi 36 26% W?cllter Re(.ed Army Institute of Researc 26 19%
(Adelphi, MD) (Silver Spring, MD)
Total | 139 100%
AR24
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How did you learn about CQL? (Check all thaply) (n = 137)

Freq. % Freq. %
American  Society for Engineerin Extended family member (grandparents
. . 2 1% : 6 4%
Education website aunts, uncles, cousins)
Army Educational Outreach Prograr . .
. 18 13% Friend of the famil 10 7%
(AEOP) website 0 y 0
Facebook, Twitter, Pinterest, or othe
. . 0 0% Teacher or professor 32 23%
social media
School or university newsletter, email, o .
. 24 18% Guidance counselor 2 1%
website
News story or other media coverage 0 0% Mentor from CQL 22 16%
- Someone who works at an Arm:
Past participant ofCQL 22 16% 1 36 26%
laboratory
Someone who works with the
Friend 23 17% 13 9%
Department of Defense
Immediate family member (mother, .
e T ( 2% | 19% Other, (specify): 6 4%
father, siblings)

NoteethG KSNJ I a5 NBR3E yABEMESRGISF 2/N2 6KS {a! we¢ LINRINIY | yR
LINEINIY L OFYS ONRPaa GKA& LINPINI YOEST LI RRRY RHF FISINI NI
FYR a2w! Lwéod

How motivating werethe following factors in your decision to participate in CQL?

1 2 3 4 n Avg. | SD
Teacher or professor encouragement 54 (39%)| 21 (15%)| 26 (19%)| 36 (26%)| 137 | 2.32 | 1.24
An academic requirement or school grade 103 (75%] 10 (7%) | 16 (12%) 8 (6%) | 137 | 1.48 | 0.92
Desire to learn something new or interesting 0 (0%) 4 (3%) | 29 (21%)| 103 (76%)] 136 | 3.73 | 0.51
The program mentor(s) 16 (12%)| 24 (18%)| 44 (32%)| 52 (38%)| 136 | 2.97 | 1.02
Building college application or résumé 7 (5%) 7 (5%) | 23 (17%)| 100 (73%)] 137 | 3.58 | 0.81
Networking opportunities 4 (3%) | 11 (8%) | 38 (28%)| 84 (61%) 137 | 3.47 | 0.77

Interest in science, technology, engineering, |

% 2% 23 (17%)| 111 (81%)] 137 g il
mathematics (STEM) 0 (0%) 3 (2%) 3 (17%) (81%] 13 3.79 | 048

Interest in STEM careers with the Army 18 (13%)| 22 (16%)| 42(31%)| 54 (40%), 136 | 2.97 | 1.05
Having fun 9 (7%) | 34 (25%)| 51 (37%)| 43 (31%)| 137 | 2.93 | 0.91
Earning stipend or award while doing STEM 4 (3%) | 15 (11%)| 35 (26%)| 83 (61%) 137 | 3.44 | 0.80
Opportunity to do something with friends 83 (61%)| 25 (18%)| 10 (7%) | 19 (14%)| 137 | 1.74 | 1.08
Opportunity to use advanced laboratory technology 10 (7%) | 16 (12%)| 30 (22%)| 81 (59%)| 137 | 3.33 | 0.95
Desire to expand laboratory or research skills 3 (2%) 3(2%) | 20 (15%)| 111 (81%] 137 | 3.74 | 0.61
Learning in ways that are not possible gthool 1 (1%) 4 (3%) | 22 (16%)| 110 (80%)] 137 | 3.76 | 0.54
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Serving the community or country 16 (12%)| 23 (17%)| 48 (35%)| 50 (36%)| 137 | 2.96 | 1.00
Parent encouragement 46 (34%)| 33 (24%)| 28 (20%)| 30 (22%)| 137 | 2.31 | 1.15
Exploring a unique work environment 6 (4%) | 13(9%) | 46 (34%)| 72 (53%)| 137 | 3.34 | 0.83
Other, (specify) 16 (80%)| 0 (0%) | 2 (10%) | 2 (10%)| 20 | 1.50 | 1.05
Note. Response scal&l & b 2 (27 (& ! BEASGH2S>%e KIGd SNE  YdzOKé @ hGKSNI T da
How often do you doeach of the following in STEM classes at school this year?
1 2 3 4 5 n Avg. | SD
L bout i , technology,
earna .Ou new smence. ecnhno’ogy . 10 (7%) | 8 (6%) | 21 (16%)| 44 (33%)| 52 (39%)| 135 | 3.89 | 1.20
engineering, or mathematics (STEM) topics
Apply STEM knowledge to real ligtuations 12 (9%) | 9 (7%) | 48 (36%)| 43 (32%)| 23 (17%)| 135 | 3.41 | 1.12
Learn about cuttingedge STEM research 14 (11%)| 16 (12%)| 58 (44%)| 30 (23%)| 15 (11%)| 133 | 3.12 | 1.10
Learn about different STEM careers 17 (13%)| 21 (16%)| 55 (41%)| 32 (24%)| 10 (7%) | 135 | 2.98 | 1.10
Interact with STEM professionals 17 (13%)| 21 (16%)| 36 (27%)| 28 (21%)| 33 (24%)| 135 | 3.29 | 1.33
Note.Response scal&l' a b 2 (G211 (& 'Mif f(ZEF 2 a! 2 F OB> éhay2SRAEERH B DS BE Rl 8¢ o
How often do you do each of théllowing in CQL this year?
1 2 3 4 5 n Avg. | SD
L bout ' , technology,
earn aboutnew science, technolody, 2(1%) | 2(1%) | 27 (20%)| 57 (42%)| 48 (35%)| 136 | 4.08 | 0.86
engineering, or mathematics (STEM) topics
Apply STEM knowledge to real life situations| 3 (2%) 2 (1%) | 13 (10%)| 43(32%)| 75 (55%)| 136 | 4.36 | 0.88
Learn about cuttingedge STEM research 1 (1%) 5 (4%) | 26 (19%)| 49 (36%)| 55 (40%)| 136 | 4.12 | 0.89
Learn about different STEM careers 6 (4%) | 12 (9%) | 53 (39%)| 34 (25%)| 31 (23%)| 136 | 3.53 | 1.07
Interact with STEM professionals 1(1%) 1 (1%) 8 (6%) | 24 (18%)| 102 (75%] 136 | 4.65 | 0.69
Note. Response scal&:l' @& b 2 G20 (& !t (fXBF 4 d! 2 F OBS finaySRAEERE B BSBE RI 8¢ @
How often do you do each of the following in STEM classes at school this year?
1 2 3 4 5 n Avg. | SD
Practice using laboratory or field techniques,
13 (10%)| 11 (9%) | 50 (39%)| 44 (34%)| 11 (9%) | 129 | 3.22 | 1.06
procedures, and tools
Participate in handson STEM activities 9 (7%) | 13 (10%)| 61 (47%)| 37 (29%)| 9 (7%) | 129 | 3.19 | 0.96
Work as part of a team 7 (5%) 6 (5%) | 55 (43%)| 41 (32%)| 20 (16%)| 129 | 3.47 | 0.99
icate with oth t t t
g?;\r;'“”'ca @ with other students abou 5(4%) | 8(6%) | 29 (22%) 40 (31%)| 47 (36%)| 129 | 3.90 | 1.09
Note. Response scal&:l' @& b 2 (G20 (& !Mif (fSBF 4 d! 2 F OBIS ficnaySRalmcRE B @S BE Rl 8¢ @
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How often do you do each of the following in CQL this year?

1 2 3 4 5 n Avg. | SD
Practi ing laborat field techni ,
ractice using laboratory or field techiiques, | - 5 106y | 2 2m%) | 9 (7%) | 33 (25%)| 83 (63%)| 132 | 4.42 | 0.97
procedures, and tools
Participate in handson STEM activities 3 (2%) 1 (1%) 5 (4%) | 39 (30%)| 84 (64%)| 132 | 4.52 | 0.81
Work as part of a team 8 (6%) 4 (3%) | 13 (10%)| 31 (24%)| 75 (57%)| 131 | 4.23 | 1.14
Communicate with other students about
STEM 8 (6%) | 11 (8%) | 25 (19%)| 34 (26%)| 54 (41%) 132 | 3.87 | 1.21
Note. Response scal&:l' @& b 2 G21 (& '1if (fXBF 4 d! 2 F OB= ficnay2SRalmcRE B @S BE Rl 8¢ @
How often do you do each of the following in STEM classes at school this year?
1 2 3 4 5 n Avg. | SD
Pose questions or problems to investigate 6 (5%) | 12 (10%)| 61 (49%)| 28 (23%)| 17 (14%)| 124 | 3.31 | 0.99
Design an investigation 18 (15%)| 30 (24%)| 47 (38%)| 23 (19%)| 6 (5%) | 124 | 2.75 | 1.07
Carry out an investigation 18 (15%)| 21 (17%)| 51 (41%)| 24 (19%)| 10 (8%) | 124 | 2.90 | 1.12
Analyze and interpret data or information 8 (6%) 8 (6%) | 44 (35%)| 41 (33%)| 23 (19%)| 124 | 3.51 | 1.07
Draw conclusions from an investigation 8 (6%) | 10 (8%) | 56 (45%)| 36 (29%)| 14 (11%)| 124 | 3.31 | 1.00
o : I :
Come up with creative explanations 0 g o0 | 14 1106) 52 (429%) 32 (26%)| 17 (14%)| 124 | 3.27 | 1.07
solutions
Build (or simulate) something 12 (10%)| 21 (17%)| 59 (48%)| 24 (19%)| 8 (6%) | 124 | 2.96 | 1.01
Note. Response scal&:l' @& b 2 G20 G& !t (fXBF 4 d! 2 F OBIS inaySRAEERE B BSBE RI 8¢ @
How often do you do each of the following in CQL this year?
1 2 3 4 5 n Avg. | SD
Pose questions or problems to investigate 3 (2%) 7 (6%) | 35 (28%)| 43 (34%)| 39 (31%)| 127 | 3.85 | 1.00
Design an investigation 6 (5%) | 15 (12%)| 35 (28%)| 42(33%)| 29 (23%)| 127 | 3.57 | 1.11
Carry out an investigation 2 (2%) 9 (7%) | 18 (14%)| 48 (38%)| 49 (39%)| 126 | 4.06 | 0.98
Analyze and interpret data or information 2 (2%) 3 (2%) | 25 (20%)| 40 (32%)| 56 (44%)| 126 | 4.15 | 0.93
Draw conclusions from an investigation 5 (4%) 3 (2%) | 29 (23%)| 49 (39%)| 41 (32%)| 127 | 3.93 | 1.00
Come up with creative explanations o
. ? ¢ 2 (2%) 8 (6%) | 35 (28%)| 43 (34%)| 39 (31%)| 127 | 3.86 | 0.98
solutions
Build (or simulate) something 11 (9%) | 13 (10%)| 30 (23%)| 38 (30%)| 36 (28%)| 128 | 3.59 | 1.24
Note.Response scal&:l' @& b 2 G20 G& !t (fXBF 4 d! 2 F OBS inaySRAEBERE B BSBE RI 8¢ @
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Rate how the following items impacted your awareness of Army Educational Outreach Programs (AEOPSs) during CQL.:

0 1 2 3 4 n Avg. | SD
AmericanSociety for Engineering Educati
mericansociely for Engineering EQUCaon | 29 sa06)| 13 (11%)| 19 (15%)| 9 (7%) | 3 (%) | 123 | 2.05 | 0.89
website
Army Educational Outreach P AEOP
Wre'g}s’ite ucational Outreach Program (AEOP) o 010001 15 (1096)| 20 (23%) 12 (10%)| 8 (6%) | 124 | 2.26 | 0.93
AEOP social media 91 (73%)| 19 (15%)| 11 (9%) | 2(2%) | 1(1%) | 124 | 1.55 | 0.75
AEOP brochure 83 (69%)| 19 (16%)| 13 (11%) 6(5%) | 0(0%) | 121 | 1.66 | 0.75
AEOP instructional supplies (Rite in the Rain

2 (66%)| 16 (13%)| 20 (16% % %) | 124 | 1.7 .

notebook, Lab Coat, etc.) 82 (66%)| 16 (13%)| 20 (16%) 6 (5%) | 0 (0%) 6 | 0.69
My mentor(s) 5(4%) | 9 (7%) | 30 (24%)| 30 (24%)| 50 (40%)| 124 | 3.02 | 0.99
LY@AGSR aLISF{SNE 2NJ |52(42%) 16 (13%)| 24 (19%)| 25 (20%)| 7 (6%) | 124 | 2.32 | 0.93
Participation in CQL 12 (10%)| 5 (4%) | 18 (15%) 44 (35%) 45 (36%)| 124 | 3.15 | 0.85

Note. Response scal&:

G5AR b2 (1M EABSNI2Elyi0 S =tEFAZiaH (25248 K it SNE Y dzOKé @

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

0 1 2 3 4 n Avg. | SD
Amer otV for Enai O E .
merican Society for Engineering Education | 2o o0 | 20 (16%)| 19 (15%)| 7 (6%) | 1(1%) | 123 | 1.77 | 0.79
website
A Educati | Out h P AEOP
rmy Educational Outreach Program (AEOP) o\ oo, 19 (16%)| 32 26%)| 6 (5%) | 4 (3%) | 122 | 1.92 | 0.82
website
AEOP social media 87 (71%)| 20 (16%)| 10 (8%)| 5(4%) | 0(0%) | 122 | 1.57 | 0.74
AEOP brochure 86 (69%)| 18(15%)| 16 (13%)| 4 (3%) 0(0%) | 124 | 1.63 | 0.67
AEORP instructional supplies (Rite in the Rain
2 %)| 17 (14%)| 22 (18% 2% % 124 | 1.67 .61
notebook, Lab Coat, etc.) 82 (66%) (14%) (18%)| 3 (2%) 0 (0%) 6 0.6
My mentor(s) 12 (10%)| 4 (3%) | 22 (18%)| 34 (27%)| 52 (42%)| 124 | 3.20 | 0.88
Invited& LIS+ 1 SNB 2 NJ & OF NB| 45 (37%)| 13 (11%)| 24 (20%)| 31 (25%)| 10 (8%) | 123 | 2.49 | 0.92
Participation in CQL 11 (9%) [ 7 (6%) | 17 (14%)| 43 (35%)| 46 (37%)| 124 | 3.13 | 0.89
Note.Response scal®@l' a5 A R b 2 (19 EQBSNG Slyi0 SI TR EAZGH 252%8 K ik SNE Y dzOK é
How SATISFIED were you with each of the following CQL program features?
0 1 2 3 4 n Avg. | SD
Application or registration process 5 (4%) 9 (7%) | 31 (25%)| 47 (38%)| 32 (26%)| 124 | 2.86 | 0.90
Other administrative tasks 4 (3%) | 16 (13%)| 43 (35%)| 44 (36%)| 16 (13%)| 123 | 2.50 | 0.89
C icati ith A i Society f
ommunications with American SOclety 1or 1 11 3396)| 13 (10%)| 28 (23%)| 30 (24%)| 12 (10%)| 124 | 2.49 | 0.93
Engineering Education
AR28

IT STARTS HERE. 7«




0eug

ARMY EDUCATIONAL
OUTREACH PROGRAM

Communications with [CQL site] 4 (3%) 9 (7%) | 14 (11%)| 38 (31%)| 59 (48%)| 124 | 3.23 | 0.93
Location(s) of program activities 7 (6%) 2 (2%) | 14 (11%)| 30 (24%)| 71 (57%)| 124 | 3.45 | 0.77
Availability of i fields th

Availability of program topics orfields that |5 o\ | 5 40y | 12 (1006) 36 (20%)| 68 (55%)| 124 | 3.38 | 0.83
interest you

Instructi torship duri

nsuction or mentorship cring program 1(1%) | 0(0%) | 7(6%) | 27 (22%)| 89 (72%)| 124 | 3.67 | 0.58
activities

Participation stipends (payment) 0(0%) | 10(8%)| 8 (6%) | 32 (26%)| 74 (60%)| 124 | 3.37 | 0.92
Research abstract preparation requirements | 6 (5%) 7 (6%) | 19 (15%)| 47 (38%)| 45 (36%)| 124 | 3.10 | 0.88
Research presentation process 12 (10%)| 12 (10%)| 19 (15%)| 46 (37%)| 34 (28%)| 123 | 2.92 | 0.95

Note. Response scalé:.l

Which of the following best describes your primary research mentor?

Freq. %
| did not have a research mentor 1 1%
Teacher 10 8%
Coach 5%
Parent 2%
Club or activity leader (School club, Boy/Girls Scouts) 2%
:;E:\gy;zs)earcher (universityndustry, or DoD/government 102 8%
Other (specify) 1 1%
Total 124 100%

Which of the following statements best reflects the input you had into your project initially

Freq. %
| did not have a project 1 1%
| was assigned a project by nmgentor 54 44%
| worked with my mentor to design a project 22 18%
| had a choice among various projects suggested b
I g various proj ugg y 21 17%
mentor
| worked with my mentor and members of a research team
. . 22 18%
design a project
| designed the entire project on mgwn 4 3%
Total 124 100%

G5AR b2(1r9 EQBSNG2SIyi0 S ZEEASEH (25556 K it SNE Y dzOK ¢ ®
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Which of the following statements best reflects the availability of your mentor?

Freq. %

| did not have a mentor 0 0%

The mentor was never available 0 0%

The mentor was available less than half of the time 7 6%
The mentorwas available about half of the time of my projec 12 10%
The mentor was available more than half of the time 29 23%
The mentor was always available 76 61%
Total 124 100%

Which of the following statements best reflects your working as part of a group or team?

Freq. %
| worked alone (or alone with my research mentor) 17 14%
| worked with others in a shared laboratory or other spac
. . 39 31%
but we work on different projects
| worked alone on my project and | met with others regular 18 15%
for general reporting or discussion 0
| worked alone on a project that was closely connected wi 26 21%
0
projects of others in my group
I work with a group who all worked on the samgroject 24 19%
Total 124 100%
How SATISFIED were you with each of the following?
0 1 2 3 4 n Avg. | SD
My working relationship with my mentor 0 (0%) 0 (0%) 7 (6%) | 15 (12%)| 100 (82%) 122 | 3.76 | 0.55
My working relationship with the group or
te;’m g P grouR Ot 15 @8w) | 1(1%) | 4 (3%) | 17 (14%)| 91 (74%)| 123 | 3.75 | 0.56
The amount of time | spent doing meaningf
unt ot P "9 NI 2 0m) | 5(a%) | 12 (10%)| 45 (37%)| 59 (48%) 123 | 3.31 | 0.81
research
The amount of time | spent with my researc
i {nt ot d pent with my 0(0%) | 1(1%) | 10 (8%) | 25 (20%)| 87 (71%)| 123 | 3.61 | 0.67
The research experience overall 0 (0%) 1 (1%) 6 (5%) | 26 (21%)| 90 (73%)| 123 | 3.67 | 0.61

Note. Response scalé&:

45AR b2 (1ro EABSNI2 Y0 S =tEFAZiaH (25248 K it SNE Y dzOK € @
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Which of the following statements apply tgour research experience? (choose all that apply) (n = 117)

Freq. % Freq. %
| presented a talk or poster to othe | will present a talk or poster to other
P P 63 | 54% P P 55 | 47%
students or faculty students or faculty
| presented a talk or poster at I will present a talk or poster at &
prese o p i ooa | 21% P worp 4 20 | 25%
professional symposium or conference professional symposium or conference
| attended a symposium or conference 33 28% | will attend a symposium or conference 26 22%
| wrote or cowrote a paper thatwas/will | will write ‘or cowrite a paper that
. . pap . 9 8% was/will be published in a researclf 36 31%
be published in a research journal .
journal
| wrote or cowrote a technical paper of I will write or co-write a technical paper
pap 16 | 14% PaPEl 38 | 320
patent or patent
| won an award or scholarship based ¢
2 2%
my research

The list below describes mentoring strategies that are effective ways to support STEM learners. From the list below, |
indicate which strategies that your mentor(s) used when workidgectly with you for CQL.:
Yesg my mentor No ¢ my mentor did
used this strategy | not use this strategy
with me with me
n Freq. % Freq. %
Helped me become aware of the roles STEM play in my eve
i P W pay in my everyl 409 70 58% 51 42%
Helped me understand howSTEM can help me improve m
ped I P P 121 73 60% 48 40%
community
Used teaching/mentoring activities that addressed my learnir
9 9 y 121 88 73% 33 27%
style
Provided me with extra support when | needed it 121 113 93% 8 7%
E d t h id ith othevh back ds
nc_ourag_e me o_exc ange i ea_s with othevhose backgrounds 121 86 1% 35 29%
or viewpoints are different from mine
All k I i i fi
owed me to work on a collaborative project as a member o 120 94 8% 26 29%
team
Helped me practice a variety of STEM skills with supervision 121 103 85% 18 15%
Gave meconstructive feedback to improve my STEM knowledg
. S P y ¢ 11 111 92% 10 8%
skills, or abilities
Gave me guidance about educational pathways that would prepe
9 pathway Prepe - 120 82 68% 38 32%
me for a STEM career
Recommended Army Educational Outreach Programs that ma
. y 9 120 42 35% 78 65%
my interests
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gD;c::rs]sr,::m i;:nl\(/:lie Scareer opportunities with DoD or otk 119 67 56% 52 44%
Which category best describes the focus of your CQL experience?
Freq. %

Science 59 50%
Technology 13 11%
Engineering 44 37%
Mathematics 3 3%

Total 119 100%

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

1 2 3 4 5 n Avg. | SD

Knowledge of a STEM topic or field in depth | 1 (1%) 4 (3%) | 24 (20%)| 49 (40%)| 43 (36%)| 121 | 4.07 | 0.87

Knowledge ofresearch conducted in a STE

1 (1% 2 (2% 15 (12%)| 58 (48%)| 45 (37%)| 121 | 4.19 | 0.78
topic or field (1%) (2%) (12%)| 58 (48%)| 45 (37%)

Knowledge of research processes, ethics, a

5 (4% 9 (7% 27 (22%)| 41 (34%)| 39 (32%) 121 | 3.83 | 1.09
rules for conduct in STEM (4%) (7%) (22%) (34%) (32%)

Knowledge of howprofessionals work on rea

ey 1(1%) | 5(4%) | 20 (17%)| 46 (38%) 49 (40%)| 121 | 4.13 | 0.89

Knowledge of what everyday research work

2 (2% 4 (3% 15 (13%)| 41 (34% 48%)| 12 4.24 .92
like in STEM (2%) (3%) 5 (13%) (34%)| 58 (48%) 0 0.9

Note.Response scalé&:l’ &b 2 2H & Y € AT G fag 2MSVVABE ¥ NBG @O EYNBYS I AYyE D

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

1 2 3 4 5 n Avg. | SD

Asking questions based on observations of

% 10%) | 20 (34%)| 16 (28%)| 13 (22% 52| 111
realworld phenomena 3(5%) | 6(10%) | 20 (34%)| 16 (28%)| 13 (22%)| 58 | 3.5

Asking a question (about a phenomenon) thal
can be answered with one or more 2 (3%) 3 (5%) | 17 (29%)| 24 (41%)| 12 (21%)| 58 | 3.71 | 0.97
investigations

Applying knowledge, logic, and creativity to
proposeexplanations that can be tested with | 1 (2%) 3 (5%) | 19 (33%)| 20 (34%)| 15 (26%) 58 | 3.78 | 0.96
investigations

Making a model to represent the key features

16% 16%) | 10 (18%)| 16 (28%)| 13 (23% 7 2 1.4
and functions of an observed phenomenon 9 (16%) | 9 (16%) | 10 (18%)| 16 (28%) 13 (23%) 5 3.26 0

AR32
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Deciding what type of data to collect in order
to answer a question

2 (4%)

2 (4%)

17 (30%)

19 (33%)

17 (30%)

57

3.82

1.02

Designing procedures for investigations,
including selecting methods and tools that are
appropriate for the data to be collected

5 (9%)

6 (11%)

12 (21%)

19 (34%)

14 (25%)

56

3.55

1.23

Identifying the limitations of data collected in
an investigation

1 (2%)

5 (9%)

15 (26%)

24 (42%)

12 (21%)

57

3.72

0.96

Carrying out procedures for an investigation
and recording data accurately

1 (2%)

2 (4%)

11 (19%)

24 (42%)

19 (33%)

57

4.02

0.92

Testing how changing one variable affects
another variable, in order to understand
relationships between variables

5 (9%)

3 (5%)

18 (32%)

21 (37%)

10 (18%)

57

3.49

1.12

Using computefbased models tanvestigate
cause and effect relationships of a simulated
phenomenon

19 (33%)

9 (16%)

12 (21%)

6 (11%)

11 (19%)

57

2.67

1.52

Considering alternative interpretations of date
when deciding on the best explanation for a
phenomenon

8 (14%)

8 (14%)

16 (29%)

15(27%)

9 (16%)

56

3.16

1.28

Displaying numeric data from an investigatior
in charts or graphs to identify patterns and
relationships

3 (5%)

7 (13%)

16 (29%)

15 (27%)

14 (25%)

55

3.55

1.17

Using mathematics or computers to analyze
numeric data

8 (14%)

9 (16%)

20 (35%)

10 (18%)

10 (18%)

57

3.09

1.27

Supporting a proposed explanation (for a
phenomenon) with data from investigations

4 (7%)

4 (7%)

21 (37%)

19 (33%)

9 (16%)

57

3.44

1.07

Supporting a proposed explanation with
relevant scientific,mathematical, and/or
engineering knowledge

4 (7%)

7 (12%)

12 (21%)

25 (44%)

9 (16%)

57

3.49

1.12

Identifying the strengths and limitations of
explanations in terms of how well they
describe or predict observations

3 (5%)

7 (13%)

14 (25%)

21 (38%)

11 (20%)

56

3.54

1.11

Using data or interpretations from other
researchers or investigations to improve an
explanation

3 (5%)

8 (14%)

14 (25%)

18 (32%)

13 (23%)

56

3.54

1.16

Asking questions to understand the data and
interpretations others use to support their
explanations

3 (5%)

6 (11%)

16 (29%)

14 (25%)

17 (30%)

56

3.64

1.18

Using data from investigations to defend an
argument that conveys how an explanation

describes an observed phenomenon

3 (5%)

11 (19%)

19 (33%)

14 (25%)

10 (18%)

57

3.30

1.13
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Decidingwhat additional data or information
may be needed to find the best explanation fq 1 (2%) | 9 (16%) | 15 (26%)| 21 (37%)| 11 (19%)| 57 | 3.56 | 1.04
a phenomenon
Reading technical or scientific texts, or usir
other media, to learn about the natural of 1 (2%) | 7 (12%) | 12 (21%)| 20 (35%)| 17 (30%)| 57 | 3.79 | 1.06
designedworlds
Identifying the strengths and limitation of data
interpretations, or arguments presented il 2 (4%) | 10 (18%)| 17 (30%)| 17 (30%)| 11 (19%)| 57 | 3.44 | 1.10
technical or scientific texts
Integrating information fr.om multiple sources 2 (4%) | 10 (18%)| 15 (26%)| 14 (25%)| 16 (28%)| 57 356 | 1.18
to support your explanations of phenomena
Communicating information about you
investigations and explz.;matlons in dnfferen 3(5%) | 6(11%) | 18 (329%)| 16 (28%)| 14 (25%)| 57 | 3.56 | 1.13
formats  (orally, written,  graphically,
mathematically, etc.)
Note.Response scalé&:l’ &b 2 2B & Y S € AIT( fag 2MIYVABE ¥ BBG @O EYNBYS Il AYyE D
AS A RESULT OF YOUR CQL EXPERIENCE, how much did you GallNviinthareas?

1 2 3 4 5 n Avg. | SD
\dentifying reahworld problems based on 47%) | 6(10%) | 21 (36%)| 20 (34%) 7 (12%) | 58 | 3.34 | 1.05
social, technological, or environmental issues
Defining a problem that can be solved by
developing a new or improveabject, process,| 4 (7%) 3 (5%) | 18 (31%)| 21 (36%)| 12 (21%)| 58 | 3.59 | 1.09
or system
Applying knowledge, logic, and creativity to
propose solutions that can be tested with 2 (3%) 2 (3%) | 19 (33%)| 22 (38%)| 13 (22%)| 58 | 3.72 | 0.97
investigations
Making a modekhat represents the key
features or functions of a solution to a 4 (7%) 4 (7%) | 20 (34%)| 18 (31%)| 12 (21%), 58 | 3.52 | 1.11
problem
Deciding what type of data to collectin order| ) 5o\ | 5 5o\ | 15 3106) 21 (36%)| 14(24%)| 58 | 3.72 | 1.01
to test if a solution functions as intended
Designing procedures for investigations,
including selecting methods and tools that ar¢ 3 (5%) 2 (3%) | 17 (29%)| 22 (38%)| 14 (24%)| 58 | 3.72 | 1.04
appropriate for the data to be collected
\dentifying the limitations of the data 59%) | 2(3%) | 15 (26%) 25 (43%) 11 (19%) 58 | 3.60 | 1.11
collected inan investigation
Carrying ogt procedures for an investigation 4 (7%) 4(7%) | 19 (33%)| 15 (26%)| 16 (28%) 58 | 3.60 | 1.17
and recording data accurately

AR34
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Testing how changing one variable affects
another variable in order to determine a
az2fdziAz2zyQa Tl Af dzNB LI
performance

4 (7%)

10 (17%)

14 (24%)

12 (21%)

18 (31%)

58

3.52

1.29

Using computetbased models to investigate
cause and effect relationships of a simulated
solution

9 (16%)

5 (9%)

15 (26%)

17 (29%)

12 (21%)

58

3.31

1.33

Considering alternative interpretations of date
when deciding if a solution functions as
intended

5 (9%)

4 (T%)

17 (29%)

20 (34%)

12 (21%)

58

3.52

1.16

Displaying numeric data in charts or graphs t
identify patterns and relationships

4 (7%)

3 (5%)

18 (32%)

14 (25%)

18 (32%)

57

3.68

1.18

Using mathematics or computers to analyze
numeric data

2 (3%)

5 (9%)

13 (22%)

22 (38%)

16 (28%)

58

3.78

1.06

Supporting a proposed solution (for a
problem) with data frominvestigations

2 (3%)

5 (9%)

18 (31%)

19 (33%)

14 (24%)

58

3.66

1.05

Supporting a proposed solution with relevant
scientific, mathematical, and/or engineering
knowledge

1 (2%)

2 (4%)

16 (28%)

25 (44%)

13 (23%)

57

3.82

0.89

Identifying the strengths andimitations of
solutions in terms of how well they meet
design criteria

2 (3%)

5 (9%)

19 (33%)

20 (34%)

12 (21%)

58

3.60

1.02

Using data or interpretations from other
researchers or investigations to improve a
solution

1 (2%)

6 (10%)

15 (26%)

22 (38%)

14 (24%)

58

3.72

1.01

Asking questions to understand the data and
interpretations others use to support their
solutions

1 (2%)

3 (5%)

20 (35%)

19 (33%)

14 (25%)

57

3.74

0.95

Using data from investigations to defend an
argument that conveys how a solutiomeets
design criteria

5 (9%)

8 (14%)

13 (23%)

21 (37%)

10 (18%)

57

3.40

1.19

Deciding what additional data or information
may be needed to find the best solution to a
problem

2 (3%)

4 (T%)

20 (34%)

20 (34%)

12 (21%)

58

3.62

1.01

Reading technical oscientific texts, or using
other media, to learn about the natural or
designed worlds

0 (0%)

5 (9%)

18 (32%)

19 (33%)

15 (26%)

57

3.77

0.95

Identifying the strengths and limitations of
data, interpretations, or arguments presented
in technical orscientific texts

2 (3%)

6 (10%)

19 (33%)

21 (36%)

10 (17%)

58

3.53

1.01
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Int ting inf tion f Itipl
ntegrating information from mutip'e SOUICeS |, 390 | 5 (99 | 23 (40%)| 13 (22%)| 15 (26%) 58 | 3.59 | 1.08
to support your solution to a problem
Communicating information about your
desi d/ luti in diff t
eslgnprocesses andior SolLtions In diierent| oy | 7 (1506) | 15 (26%) 19 (33%)| 16 (28%) 58 | 3.72 | 1.06
formats (orally, written, graphically,
mathematically, etc.)
Note.Response scalé&:l’ &b 2 2B & Y € AT (G fag 2MIVYABE ¥ BBG @O EYNBYS Il AYyE D
AS A RESULT OF YOUR CQL EXPERIENCE, how much did you GAIN in the following areas?
1 2 3 4 5 n Avg. | SD
Learning to work independently 2 (2%) 2 (2%) | 31 (26%)| 48 (40%)| 36 (30%)| 119 | 3.96 | 0.89
Setting goals and reflecting operformance 1(1%) | 13 (11%)| 30 (25%)| 44 (37%)| 31 (26%)| 119 | 3.76 | 0.99
Sticking with a task until it is complete 4 (3%) 8 (7%) | 29 (24%)| 43 (36%)| 35 (29%)| 119 | 3.82 | 1.04
Maki h h hi i
plzn':fdc anges when things do ot g0 & 1000 | 4 (306 | 21 (18%)| 51 (43%) 42 (35%)| 119 | 4.08 | 0.86
Patience for the slow pace of research 1 (1%) 6 (5%) | 30 (25%)| 42 (35%)| 40 (34%)| 119 | 3.96 | 0.93
Working collaboratively with a team 7 (6%) | 13 (11%)| 31 (26%)| 37 (31%)| 30 (25%)| 118 | 3.59 | 1.16
Communicating effectively with others 1(1%) | 12(10%)| 31 (26%)| 40 (34%)| 35 (29%)| 119 | 3.81 | 1.00
LyOfdzRAYy3 20KSNRQ LJX
y. ot y . 3 (3%) | 16 (13%)| 28 (24%)| 39 (33%)| 33 (28%)| 119 | 3.70 | 1.09
decisions
Sense of being part of a learning community | 3 (3%) | 10 (8%) | 28 (24%)| 41 (34%)| 37 (31%)| 119 | 3.83 | 1.04
Sense of contributing to a body of knowledge| 2 (2%) 7 (6%) | 33 (28%)| 41 (34%)| 36 (30%)| 119 | 3.86 | 0.98
Buildi lationshi ith fessionals i
ﬁ:l'd Ng retalionships With professionais i 14 o) | 2 (2%) | 30 (25%)| 38 (32%)| 48 (40%)| 119 | 4.09 | 0.89
Connecting a topic or field and mpersonal
N 11 (9%) | 17 (14%)| 28 (24%)| 34 (29%)| 29 (24%)| 119 | 3.45 | 1.26
Note.Response scalé:l & b2 2B &Y Z€ AT G (4 2 yTkéh ¥ NBS @O ERYNBEYS AL Ayéd
AS A RESULT OF YOUR CQL EXPERIENCE, how much did you Géllinviinthareas?
1 2 3 4 5 n Avg. | SD

Interest in a new STEM topic or field 6 (5%) | 15 (13%)| 37 (32%)| 34 (29%)| 25 (21%)| 117 | 3.49 | 1.12
Clarifying a STEM career path 4 (3%) | 17 (15%)| 37 (32%)| 32 (27%)| 27 (23%)| 117 | 3.52 | 1.10
Sense of accomplishing something STEM 2 (2%) 5 (4%) | 37 (32%)| 43 (37%)| 30 (26%)| 117 | 3.80 | 0.93
Buildi demi fessional credenti
Buliding academic or professional Credential 5 90y | 2 206) | 28 (24%)| 43 (37%)| 41 (35%)| 117 | 4.00 | 0.95
in STEM
Feel f hallengi TE
eeling prepared for more challenging STE o | 4 304) | 26 (2200)| 49(420%)| 38 (329%)| 117 | 4.03 | 0.83
activities
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Confidence to do well in future STEM course{ 3 (3%) 6 (5%) | 25 (21%)| 47 (40%)| 36 (31%)| 117 | 3.91 | 0.98
Confidence to contribute to STEM 2(2%) | 3(3%) | 30 (26%)| 48 (41%)| 34 (29%)| 117 | 3.93 | 0.90
Thinki ivel TENdroj

act'i':/ it';g creatively about a STEMroject or |, 1o | 11 (996) | 31 (26%)| 39 (33%) 35 (30%)| 117 | 3.82 | 1.00
Trying out new ideas or procedures on my ow

. . . 2 (2% 10 (9%) | 39 (33%)| 34 (29%)| 32 (27%)| 117 | 3.72 | 1.02
in a STEM project or activity (2%) (9%) (33%) (29%) (27%)

Feeli ible f STEM ject

a;‘iev'irt'f responsible for a PrOIECt 1 0 (0%) | 7 (6%) | 28 (24%)| 43 (37%)| 39 (33%)| 117 | 3.97 | 0.90
Feeling like a STEM professional 4 (3%) | 10 (9%) | 25 (21%)| 41 (35%)| 37 (32%)| 117 | 3.83 | 1.08
Feeling like part of a STEM community 2 (2%) 7 (6%) | 29 (25%)| 41 (35%)| 38 (32%)| 117 | 3.91 | 0.98
Note.Response scalé:’ &b 2 2B &Y =€ AT ( fag 2MITYANHE ¥ BBE @OEYNBYS I AYE D

AS A RESULT OF YOUR CQL experience, how much MORE or LESS likely are you to engage in the following activitie:
technology, engineerig, or mathematics (STEM) outside of school requirements or activities?

1 2 3 4 5 n Avg. | SD
Visit a science museum or zoo 0 (0%) 1(1%) | 88 (75%)| 22 (19%)| 7 (6%) | 118 | 3.30 | 0.59
Watch or read norfiction STEM 0 (0%) 1(1%) | 78 (66%)| 26 (22%)| 13 (11%)| 118 | 3.43 | 0.70
Look up STEM information at a library or on th
mtemi‘f ' ! wrary 0(0%) | 1(1%) | 55 (47%)| 40 (34%)| 22 (19%)| 118 | 3.70 | 0.78
Tinker with a mechanical or electrical device | 0 (0%) 1(1%) | 75 (64%)| 32 (27%)| 10 (8%) | 118 | 3.43 | 0.66
Work on solving mathematical orscientific
ving ' CC ] 0 0m) | 1(1%) | 72 (61%)| 35 (30%)| 10 (8%) | 118 | 3.46 | 0.66
puzzles
Design a computer program or website 1 (1%) 5 (4%) | 83 (70%)| 23 (19%)| 6 (5%) | 118 | 3.24 | 0.65
Observe things in nature (plant growth, anime
. g (P ¢ 0 (0%) 2(2%) | 76 (64%)| 36 (31%)| 4 (3%) | 118 | 3.36 | 0.58
behavior, stars or planets, etc.)
Talk with friends or family about STEM 1 (1%) 1(1%) | 41 (35%)| 56 (47%)| 19 (16%)| 118 | 3.77 | 0.76
Mentor or teach other students about STEM | 0 (0%) 3 (3%) | 43 (36%)| 59 (50%)| 13 (11%)| 118 | 3.69 | 0.70
Help with a community service project that
1 (1% % 7 (49%)| 4 7%)| 16 (14%)| 117 .62 g
relates to STEM (1%) 0 (0%) | 57 (49%)| 43 (37%)| 16 (14%) 3.6 0.75
Partici i TEM cl iati
articipate in a STEM club, studentassociatic ;1o | 4 (106 | 57 (a8%)| 47 (40%)| 12 (10%)| 118 | 3.58 | 0.72
or professional organization
Participate in STEMamp, fair, or competition | 1 (1%) 3 (3%) | 72 (62%)| 32 (27%)| 9(8%) | 117 | 3.38 | 0.71
Take an elective (not required) STEM class 1 (1%) 1(1%) | 60 (51%)| 40 (34%)| 16 (14%)| 118 | 3.58 | 0.77
Work on TEM project or riment in
ork on a STEM project or experiment In| -, o0 | 1 (195) | 45 (38%) 44 (37%)| 27 (23%)| 118 | 3.81 | 0.83
university or professionaketting
Recei d ial ition f
CCeIVe an award or Special Tecognition M 1 o) | 1.(1%) | 48 (41%)| 49 (42%)| 19 (16%) 118 | 3.71 | 0.77
STEM accomplishments
AR37
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Note. Response scald&l' & a dzOK
Y2NB fA]1Steéo

28 m [SRBStaSeaedKs

al Y43 SBRNEBI IAY &

How far did you want to go in school BEFORE patrticipating in CQL?
Freq. %

Graduate from high school 1 1%
Go to a trade or vocational school 0 0%
Go to college for dittle while 15 13%
CAyAak O2ftfS3S o03Si - OK 20 17%
Get more education after college 8 7%
DSG F YIFIadSNRa RS3INBS 33 28%
Get a Ph.D. 23 19%
Get a medicatelated degree (M.D.), veterinary degre 1 9%
(D.V.M), or dental degree (D.D.S)
Get a combined M.D. / Ph.D. 3 3%
Get another professional degree (law, business, etc.) 5 4%

Total 119 100%
How far did you want to go in school AFTER patrticipating in CQL?

Freq. %

Graduate from high school 1 1%
Go to a trade or vocational school 0 0%
Go to college for a little while 1 1%
CAyAakK O02ftftS3sS o3asSa - OK 10 8%
Get more education after college 6 5%
DSG F YIFIadSNRa RS3INBS 37 31%
Get a Ph.D. 42 35%
Get a medicatelated degree (M.D.), veterinary degre 1 9%
(D.V.M), or dentaldegree (D.D.S)
Get a combined M.D. / Ph.D. 8 7%
Get another professional degree (law, business, etc.) 3 3%

Total 119 100%
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BEFORE CQL, what kind of work did you expect to be doing when you are 30 years old (select the ONE answer deathibst

your career goals BEFORE CQL)

Freq. % Freq. %
Undecided 4 3% Teaching, norFSTEM 0 0%
Science (no specific subject) 5 4% El\}/:sc)ilcme (doctor, dentist, veterinarian, 16 13%
Physical sciencg (physics, chemist 1 9% Health (nursing, pharmacy, techniciar 5 206
astronomy, materialsscience, etc.) etc.)
et el asEme 8 29 Social science (psychologist, sociologi: 5 4%
etc.)
Earth, atmospheric or oceanic science 1 1% Business 2 2%
Agricultural science 1 1% Law 0 0%
Environmental science 0 0% English/language arts 1 1%
Computer science 6 5% Farming 0 0%
Technology 3 3% Military, police, or security 1 1%
Engineering 46 39% Art (writing, dancing, painting, etc.) 0 0%
Mathematics or statistics 0 0% Skilled trade (carpenter, electrician, 0 0%
plumber, etc.)
Teaching, STEM 2 2% Other, (specify): 5 4%
Total | 119 100%
Noteeh i KSNJ T 4. A2RSFSy&aSk. A2YSRAOIf 9y3IAYSSNAYyIAEZT a. A2f 2:

AFTER CQL, whiahd of work do you expect to be doing when you are 30 years old? (select the ONE answer that best deg

your career goals AFTER CQL)

Freq. % Freq. %
Undecided 2 2% Teaching, norSTEM 0 0%
. e . Medicine (doctor, dentist, veterinarian,
Science (no specific subject) 6 5% etc) ( 13 11%
Physical science hysics, chemist Health (nursing, pharmacy, techniciar
Y > (phy 10 | 8% (nursing, p y 2 2%
astronomy, materials science, etc.) etc.)
. . . Social science (psychologist, sociologi:
Biological science 8 7% (psy g 9 2 2%
etc.)
Earth,atmospheric or oceanic science 1 1% Business 2 2%
Agricultural science 0 0% Law 0 0%
Environmental science 0 0% English/language arts 1 1%
Computer science 5 4% Farming 0 0%
Technology 2 2% Military, police, or security 1 1%
AR39
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Engineering 51 43% Art (writing, dancing, painting, etc.) 1 1%

Skilled trade (carpenter, electrician

0 0%
plumber, etc.) 0

Mathematics or statistics 1 1%

Teaching, STEM 2 2% Other, (specify): 9 8%

Total | 119 100%

Noteeh G KSNJ I' G5ASGAOAlIYyEéY GC2NByarld aOASyOSés al SIfGaKOF NE
.A2YSRAOIE 9y3IAYSSNAYyIET abSdNRf238és at! {OKz22fkl Sl

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

not at all 1 1%
less than 25% of the time 2 2%
26% to 50% of the time 14 12%
51% to 75% of the time 23 19%
76% to 100% of the time 78 66%

Total 118 100%

How manytimes have you participated in any of the following Army Educational Outreach Programs? If you have not heard
AEOP, select "Never heard of it." If you have heard of an AEOP but never participated, select "Never."

0 1 2 3 4 n Avg. | SD
Camp Invention 87 (74%)| 29 (25%) 1 (1%) 1 (1%) 0(0%) | 118 | 1.10 | 0.40
eCYBERMISSION 82 (69%)| 31 (26%)| 2 (2%) 2 (2%) 1(1%) | 118 | 1.25 | 0.69
Junior Solar Sprint (JSS) 83 (72%)| 30 (26%)| 0 (0%) 0 (0%) 2(2%) | 115 | 1.19 | 0.74

West Point Bridge Design Contest (WPBDC)| 73 (62%)| 35(30%)| 6 (5%) 2 (2%) 1(1%) | 117 | 1.30 | 0.67

Junior Science & Humanities Symposium (JS| 82 (70%)| 33 (28%)| 2 (2%) 0 (0%) 0(0%) | 117 | 1.06 | 0.24

Gains in the Education of Mathematics an

42 (36%)| 61 (52% 9 (8% 1 (1% 5 (4% 118 | 1.34 | 0.81
Science (GEMS) (E JReRE ol e o) (1%) (4%)

GEMS\ear Peers 51 (43%)| 61 (51%)| 4 (3%) 1 (1%) 2(2%) | 119 | 1.18 | 0.60
UNITE 79 (68%)| 36 (31%)| 1 (1%) 1 (1%) 0(0%) | 117 | 1.08 | 0.36
Science & Engineering Apprenticeship Progre

(coL) 29 (24%)| 52 (44%)| 16 (13%)| 9 (8%) | 13 (11%)| 119 | 1.81 | 1.11

Research & Engineering Apprenticeshiy

67 (56%)| 47 (39% 1(1% 3 (3% 1(1% 119 | 1.19 | 0.63
Program (REAP) (56%)| 47 (39%) 1 (1%) (3%) (1%)

High School Apprenticeship Program (HSAP) 67 (57%)| 47 (40%)| 2 (2%) 0 (0%) 1(1%) | 117 | 1.10 | 0.46

College Qualified Leaders (CQL) 6 (5%) | 13 (11%)| 64 (54%)| 17(14%)| 19 (16%)| 119 | 2.37 | 0.90

AR40

IT STARTS HERE. 7«



0eug

ARMY EDUCATIONAL
OUTREACH PROGRAM

g:‘f;fﬁ?&;tjp) Research  Apprenticeshl 2 co0)| 45 (38%)| 2 (2%) | 0(%) | 0(©%) | 117 | 1.04 | 0.20
Transtonmaton (SMART) Golege Senolarsi] “3G6%0) 685799 4(@%) | 1(1%) | 3@%) | 11 | 120 05
,C\I-:-?:g::tle (ze[;g:g) Fzﬁfvcgﬁip & Engineerl o oo 47 39%) 1(%) | 00%) | 1(%) | 119 | 1.08 | 0.45
Note. Response scal®l d b SOSNI KIS NR2BINIA PO STEHAX OFGETKNBES 2N Y2NB (A
How interested are you in participating in the following programs in the future?

1 2 3 4 n Avg. | SD
Camp Invention 98 (84%)| 12 (10%)| 2 (2%) 5(4%) | 117 | 1.26 | 0.70
eCYBERMISSION 101 (86%)] 12 (10%)| 2 (2%) 3(3%) | 118 | 1.21 | 0.60
Junior Solar Sprint (JSS) 101(86%) 12 (10%)| 2 (2%) 2(2%) | 117 | 1.19 | 0.54
West Point Bridge Design Contest (WPBDC) 97 (83%)| 11 (9%) | 6 (5%) 3(8%) | 117 | 1.27 | 0.68
Junior Science & Humanities Symposium (JSHS) 99 (84%)| 14 (12%)| 3 (3%) 2(2%) | 118 | 1.22 | 0.57
Gains in the Education dflathematics and Science (GEM| 92 (79%)| 16 (14%)| 6 (5%) 3(38%) | 117 | 1.32 | 0.69
GEMS Near Peers 91 (77%)| 15 (13%)| 5 (4%) 7(6%) | 118 | 1.39 | 0.83
UNITE 97 (84%)| 10 (9%) | 3 (3%) 5(4%) | 115 | 1.27 | 0.72
Science & Engineering Apprenticeship Program (CQL) | 68 (59%)| 14(12%)| 13 (11%)| 21 (18%)| 116 | 1.89 | 1.19
Research & Engineering Apprenticeship Program (REAR 72 (62%)| 18 (15%)| 11 (9%) | 16 (14%)| 117 | 1.75 | 1.10
High School Apprenticeship Program (HSAP) 101 (86%)] 11 (9%) | 2 (2%) 3(3%) | 117 | 1.21 | 0.60
College Qualified Leade€QL) 20 (17%)| 12 (10%)| 26 (22%)| 60 (51%)| 118 | 3.07 | 1.14
Undergraduate Research Apprenticeship Program (URA 65 (55%)| 12 (10%)| 18 (15%)| 23 (19%) 118 | 1.99 | 1.22
(S;;jg‘;?r)“g?:grzaggiaz:‘:hipResearCh for Transformati ., sg06)| 12(10%)| 21 (18%) 42 (36%)| 118 | 2.53 | 1.31
E;tlsvr\:z\:“[;efense Science & Engineering Graduate (NDS 55 (46%)| 17 (14%)| 13 (11%)| 34 (29%)| 119 | 2.22 | 1.30
Note.Response scal&:l'  a b 2 G20 (& !l FEAZGH 25> Ktk SNE Y dzOKE @
How many jobs/careers in science, technology, engineering, or math (STEM) did you |
about during CQL?

Freq. %
None 11 9%
1 12 10%
2 16 13%
3 19 16%
AR41
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4 4 3%
5 or more 57 48%
Total 119 100%

How many Department of Defense (DoD) STEM jobs/careksyou learn about during CQL|

Freq. %
None 17 14%
1 23 19%
2 15 13%
3 13 11%

4 6 5%
5 or more 45 38%
Total 119 100%

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

research:
1 2 3 4 5 n Avg. | SD

DoD h d i
O. re.sea.rc ers advance - science 4 1 (1%) 0 (0%) 5 (4%) | 47 (40%)| 65 (55%)| 118 | 4.48 | 0.66
engineering fields
DoD researchers develop new, cutting edc

. Velop ew, CUtling €4C 1 (106) | 0(0%) | 8(7%) | 49 (42%)| 60 (51%) 118 | 4.42 | 0.70
technologies
DoD h t nowlef lated
ODresearchers support nomelense related) o0 | 1 (196) | 15 (13%)| 53 (45%)| 48 (41%) 118 | 4.24 | 0.77
advancements in science and technology
DoD researchers solve realorld problems 1 (1%) 0 (0%) 5 (4%) | 50 (42%)| 62 (53%)| 118 | 4.46 | 0.66
DoD research is valuabl® society 1 (1%) 1 (1%) 5 (4%) | 41 (35%)| 70 (59%) 118 | 4.51 | 0.70

Note. Response scalé:'

G{ INRPYIRE 63KAHABODSALE KSNI | INBE Sy HBNB &3 & NB NB

Which of the following statements describe you aft@articipating in CQL?
1 2 3 4 n Avg. | SD
I am more confident in my STEM knowledge, skills, a
y 9 1(1%) | 10 (9%) | 76 (66%)| 29 (25%)| 116 | 3.15 | 0.59
abilities
I am more interested in participating in STEM activiti
am more interested in participating in STEM actvitic 1> 100! 55 (1904)| 68 (58%)| 15 (13%) 117 | 2.74 | 0.81
outside of school requirements
| am more aware of other AEOPs 37 (32%)| 10 (9%) | 46 (40%)| 21 (18%) 114 | 2.45 | 1.13
| am more interested in participating in other AEOPs 35 (30%)| 13 (11%)| 50 (43%)| 19 (16%) 117 | 2.45 | 1.09
AR42
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| am more interested in takingg TEM classes in school 13 (11%)| 34 (29%)| 59 (50%)| 11 (9%) | 117 | 2.58 | 0.81
| am more interested in attending college 19 (16%)| 54 (46%)| 35 (30%)| 9 (8%) | 117 | 2.29 | 0.83
| am more interested in earning a STEM degree in colleg 19 (16%)| 42 (36%)| 44 (38%)| 12 (10%)| 117 | 2.42 | 0.88
| am more interested in pursuing a STEM career 14 (12%)| 32 (27%)| 53 (45%)| 18 (15%)| 117 | 2.64 | 0.89
| am more aware of DoD STEM research and careers 6 (5%) | 10 (9%) | 62 (53%)| 39 (33%)| 117 | 3.15 | 0.78
| have a greater appreciation of DoD STE®search and
g PP 11 (9%) | 8 (7%) | 55 (47%)| 42 (36%)| 116 | 3.10 | 0.90
careers
| am more interested in pursuing a STEM career with t
P g 18 (15%)| 12 (10%)| 55 (47%)| 32 (27%)| 117 | 2.86 | 0.99

DoD

Note.Response scal&:l' & 5 A &dt

NS S
O2y i NABI'dziaS BN S 6 | é i K

NE

NEBI a2yéod

AR g2 (16 KA dUIKEBNE K | LILISY SR
S LINRA YL

0 dzi3r'y 1 AoUEG!I dz
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Appendix C

FY14 CQL Mentor Questionnaire and Data Summaries
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2014 College Qualified Leaders (CQL): CQL Mentor Survey

Virginia Tech is conducting an evaluation study on behalf of the Academy of Applied Science and the U.S. Army to determeithe ho
CQlis achieving its goals of promoting student interest and engagement in science, technology, engineering, and mat{8rEairs
As part of this study Virginia Tech is surveyidglts who participate il€QLin the capacity of STEM mentors (e.g., instructors, research
mentors, or competition advisors). Thgestionnaire will collect information about you, your experiencesschool, and your
experiences ilCQL The results of this survey will be usedlp usimproveCQlandto report to the organizations thasupportCQL.

About this survey

1  This research protocol has been approved for use with human subjects byr¢led/Tech IRB office.

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

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

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

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

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

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

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

Q1 Do you agree tparticipate in this survey? (required)

¢ Yes, | agree to participate in this survey

¢, No, | do not wish to participate in this survey

If No, | do not wish to partipate... Is Selected, Then Skip To End of Survey

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

Q3 Please provide your email address: (optional)
Email

AR45
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Q4 What is your gender?
¢ Male

¢, Female

¢ Choose not to report

Q5 What is your race or ethnicity?

Hispanic or Latino

Asian

Black or African American

Native American or Alaska Native

Native Hawaiian or Other Pacific Islander
White

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

[QEN & TR & I O I TR o SR o OO

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

Teacher

Other school staff

University educator

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

Other, (specify):

[QrEN ot o SN N

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

No organization

School or district (2)

Sate educational agency

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

Department of Defense or other government agency

Non-profit
Other, (specify):

[ EN o TR & SN O OO & T & R A )
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Q8 Which of the followiry best describes your primary area of research?
Physical science (physics, chemistry, astronomy, materials science)
Biological science

Earth, atmospheric, or oceanic science

Agricultural science

Environmental science

Computer science

Technology

Engineering

Mathematics or statistics

Medical, health, or behavioral science

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

Other, (specify)

[T O U & TR A N T & T o S o L o S A L A

Q9 Where was the CQL program located?

Army Aviation & Missile Research D@grhent and Engineering CentBedstone Arsenal (Huntsville, AL)
Army Center for Environmental Health Research (Fort Detrick, MD)

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

Army Medical Research Institute for Infectious Diseaseg [airick, MD)

Army Research Laboraterberdeen Proving Ground (Aberdeen, MD)

Army Research Laborataydelphi (Adelphi, MD)

Army Criminal Investigation Comma#ifense Forensic Science Center (Forest Park, GA)

Edgewood Chemical Biological Center (EdgalyivD)

Engineer Research & Development Cer@enstruction Engineering Research Laboratory (Champaign, IL)
Engineer Research & Development Cefltepographic Engineering Center (Alexandria, VA)

Engineer Research & Development Cetississippi (Vicksburd/S)

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

(o I o N O S TR & U & S O TR & U o CHRN O EN o X

Q10 Which of the following BEST describes your role during CQL?
¢, Research Mentor

¢ Research Team Member but not a Principal Investigator (PI)

¢, Other, (specify)

Q11 How manyCQL students did you work with this year?

AR47
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Q12 How did you learn about CQL? (Check all that apply)

ASEE website

Army Educational Outreach Program (AEOP) website

Facebook, Twitter, Pinterest, or other social media

State or national educator conference

STEM conference

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

Past CQL participant

A student

A colleague

A supervisor or superior

CQL event or site host/director

Workplace conmunications

Someone who works at an Army laboratory

Someone who works with the Department of Defense

Other, (specify):

O 0 0 0000000000000

Q13 How many times have YOU PARTICIPATED in any of the following Army Educational Outreach Programs (AE@PS) in
capacity? If you have heard of an AEOP but never participated select "Never." If you have not heard of an AEOP select "Neve
heard of it."

Three or more | Never heard

Once | Twice

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

National Defense Science & Engineering Graduate (NDSEG)
Fellowship

Q14 Which of the following were used for the purpose of recruiting your student(s)dpprenticeships? (select ALL that apply)
Applications from American Society for Engineering Education or the AEOP

Personal acquaintance(s) (friend, family, neighbor, etc.)

Colleague(s) in my workplace

K-12 school teacher(s) outside of my workplace

University faculty outside of my workplace

Informational materials sent to-K2 schools or Universities outside of my workplace

Communication(s) generated by &R school or teacher (newsletter, email blast, website)

Communication(s) generated by a unisity or faculty (newsletter, email blast, website)

Career fair(s)

Education conference(s) or event(s)

STEM conference(s) or event(s)

Organization(s) serving underserved or underrepresented populations

Student contacted mentor

| do not know how student(syas recruited for apprenticeship

Other, Specify:

O 0 0000000000000

Q15 How SATISFIED were you with each of the following CQL features?

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

Application or registration process é é é é é
Otheradministrative tasks é é é é é
Communications from American Society for Engineering _

Education < < ¢ ¢ ¢
Communications from [CQL site] é é é é é
Support for instruction or mentorship during program .

activities ¢ ¢ ¢ ¢ ¢
Participation stipends (payment) é é ¢ é é
Researclabstract preparation requirements é é é é é
Research presentation process é é é é é
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Q16 The list below describes instructional and mentoring strategies that are effective ways to establish the relevancerohtga
activities for students. From the list belowplease indicate which strategies you used when working with your student(s) in CQL.

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

strategy strategy

CAYRAY3 2dzi | 02dzi &addzRSydaQ ol O

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

the program ¢ ¢
{StSOGAY3 NBIFIRAYy3Ia 2N FOGAQGAGAS é é
Encouraging students tsuggest new readings, activities, or projects é é
Making explicit provisions for students who wish to carry out independ:s

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

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

communities ¢ ¢
Other, (specify): é é

Q17 The list below describes instructional and mentoring strategies that are effective ways to support the diverse neaddefits
as learners. Fronthe list below, please indicate which strategies you used when working with your student(s) in CQL.

No- | did not use this
strategy

Yes- | used this strategy

CAYRAY3 2dzi Fo62dzi addzRSyidaqQ ¢S

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

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

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

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

lack essential background knowledge or skills ¢ ¢
Directing students to other individuals or programs if | can only provi

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

Q18 The list below describes instructional and mentoring strategies that are effective ways to support students developrhent o
collaboration and interpersonal skills. From the list below, please indicate which strategies you used when working with your
student(s) in CQL.

No- | did not use this

Yes- | used this strategy

Strategy

Having students tell others about their backgrounds and interests é é

Having students explain difficult ideas to others é é

Having students exchange ideas with others whose backgrounds or

viewpoints are different from their own ¢ ¢

Having students participate in giving and receiving feedback é é

Having students work on collaborative activities or projects as a

member of a team ¢ ¢

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

Having students pay attention to tHeelings of all team members ¢ (;

Having students develop ways to resolve conflict and reach agreem

among the team ¢ ¢

Other, (specify): é (-,
vMgp ¢KS fAal 0St2¢ RSaAONROSEA AyailuNWzOiGAz2ylrt | yR Y SggéraeNtdiny 3
GFdzi KSYydAaO¢ {¢9a | OGAGAGASAd CNRBRY (GKS tAad o6St2g3x LX SliinaS A
CQL.

Yes- | used this strategy N={I el et Ve il
strategy

Teaching (or assigning readings) abspecific STEM subject matter é é

Having students access and critically review technical texts or medig

support their work ¢ ¢

Demonstrating the use of laboratory or field techniques, procedures,

and tools students are expected to use ¢ ¢

Helping studentpractice STEM skills with supervision c', (-,

DAGAY3I O2yailiNHzOGABS FSSRolk O ¢ ¢

Allowing students to work independently as appropriate for their-self

management abilities and STEM competencies ¢ ¢

Encouraging students to sesldpport from other team members é é

ARbB1
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Encouraging opportunities in which students could learn from others
(team projects, team meetings, journal clubs)

Other, (specify): é é

Q20 The list below describes instructional and mentoring strategies that ar& el A @S gl @a G2 adzLII2 NI ad
and career pathways. The list also includes items that reflect AEOP and Army priorities. From the list below, please indiazte
strategies you used when working with your student(s) in CQL.

No- | did not use this

Yes- | used this strategy

strategy
| A1Ay3 lo2dzl a0dRSyGaQ SRdzOF G A . .
wSO02YYSYRAY3I SEGNI OdzZNNR Odzf | NJ LJ
educational goals ¢ ¢
Recommending Army Educational Outreach Programs that align wit _ _
A0dzRSYy(iaQ SRdzOFGAzylLf 321 f & ¢ ¢
Providing guidance about educational pathways that would prepare
students for a STEM career ¢ ¢
Sharing personal experiences, attitudes, and values pertaioiiSJEM é é
Discussing STEM career opportunities with the DoD or other
government agencies ¢ ¢
Discussing STEM career opportunities outside of the DoD or other
government agencies (private industry, academia) ¢ ¢
Discussing notechnical aspects of a STEereer (economic, political,
ethical, and/or social issues) ¢ ¢
Highlighting underepresentation of women and racial and ethnic
minority populations in STEM and/or their contributions in STEM ¢ ¢
Recommending student and professional organizations in STEM é é
Helping students build effective STEM networks é é
I NAGAOItte NBOASgAYy3a addzRSyidaQ
preparations ¢ ¢
Other, (specify): é é

Q21 How USEFUL were each of the following in your efforts to expose student(s) to Army Educadomabch Programs (AEOPS)
during CQL?

Did not Not at A
experience all little
American Society for Engineering Education website é é é é é
ARS52
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Army Educational Outreach Program (AEOP) website é é é é é
AEOP social media é é é é é
AEOP brochure é é é é é
AEOP instructional supplies (Rite in the Rain notebook, Lal _

coats, etc.) ¢ ¢ ¢ < ¢
Program manager or site coordinators é é é é é
LYPAGSR aLlSEF{SNa 2N a0l NBS ¢ é ¢ ¢ ¢
Participation in CQL ¢ é é é é

Yes- | discussed this program| No- | did not discuss this prograrﬂ

with my student(s) with my student(s)
Camp Invention é é
eCYBERMISSION : ¢
Junior Solar Sprint (JSS) é é
West Point Bridge Design Contest (WPBDC) é é
Junior Science & Humanities Symposium (JSHS) é é
Gains in the Education of Mathematics and Science _ _
(GEMS) ¢ ¢
GEMS Near Peers é é
UNITE . ¢
Science & Engineering Apprenticeship Program (SE/ é é
Research &ngineering Apprenticeship Program (RE/ é é
High School Apprenticeship Program (HSAP) é é
College Qualified Leaders (CQL) é é

Undergraduate Research Apprenticeship Program _ _
(URAP) ¢ ¢

Science Mathematics, and Research for Transformat| _ _
(SMART) College Scholarship ¢ ¢

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

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

ARS53
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Q23 How USEFWere each of the following in your efforts to expose your student(s) to Department of Defense (DoD) STEM careers
during CQL?

Did not Not at A
: : Somewhat
experience all little

American Society for Engineering Education website é é é é é
Army Educational Outreach Program (AEOP) website é é é é é
AEOP social media é é é é é
AEOP brochure é é é é é
AEOP instructional supplies (Rite in the Rain notebook, Lal _

coats, etc.) ¢ < ¢ ¢ ¢
Program manager or site coordinator é é é é é
LYGAGSR aLlSEF{1SNaB 2N a0l N8BS ¢ ¢ é ¢ ¢
Participation in CQL ¢ é é é é

Q24 Rate how much you agree or disagree with each of the following statements about Department of Defense (DoD) researchers
and research:

Strongly . Neither Agree nor
. Disagree .

Disagree Disagree
DoD researchers advance science and engineering f é é é é é
DoD researchers develop new, cutting edge _
technologies ¢ ¢ ¢ ¢ ¢
DoD researchers support natefense related _
advancements in science and technology ¢ ¢ ¢ ¢ ¢
DoD researchers solve reabrld problems é é é é é
DoD research is valuable to society é é é é é

Q25 How often did YOUR STUDENT(S) have opportunities do each fafllitnging in CQL?

Not at ‘ At least ‘ A few Most Every
all once HNES days day
Learn new science, technology, engineering, or mathematics ) _ _ _ _
(STEM) topics ¢ ¢ ¢ ¢ ¢
Apply STEM knowledge to real life situations c', (-, é <-, é
Learn about cuttinggdge STEM research é é é é é
Learn about different STEM careers c', (-, é <-, é
Interact with STEM professionals é é é é é
ARS54
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Practice using laboratory or field techniques, procedures, and _

tools é é é é é
Participate in handen STEM activities é é é é ¢
Work as part of a team é é é é é
Communicate with other students about STEM é é é é ¢
Draw conclusions from an investigation é é é é é
Build (or simulate) something é é ¢ é é
Pose questions or problems to investigate é é ¢ é ¢
Design an investigation é é é é é
Carry out an investigation é é é é é
Analyze and interpret data or information é é é é é
Come up with creative explanations or solutions é é 2 é ¢

Q26 Which category best describes the focus of your student(s)' CQL experience?
¢ Science

¢, Technology

¢, Engineering

¢, Mathematics

Q27 AS A RESULT OF TQE EXPERIENCE, how much did your student(s) GAIN in the following areas?

No A little Extreme
gain gain gain
Knowledge of a STEM topic or field in depth é é (-, é é
Knowledge of research conducted in a STEM topic or field é é é é é
Knowledge of research processes, ethics, and rules for condu
Knowledge of how professionals work on real problems in ST| ¢ é é é é
Knowledge of what everyday research work is like in STEM é é é é é

Q28 AS A RESULT OF THE CQL EXPERIEN@Hchalid your student(s) GAIN in the following areas®nly presented to

NBalLl2yRSyia ¢oK2 aStSOGSR a¢daOASyOSé AY VHCFF

‘ \[o] A little Some Large Extreme

gain gain gain gain gain

Asking questions based on observations of-ieatld phenomena é é é ¢ é

ARS5
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Asking a question (about a phenomenon ) that can be answered with one or| ]
investigations ¢ <
Applying knowledge, logic, and creativity to propose explanations that can bg ]
tested with investigations ¢ ¢
Making a model to represent the key feets and functions of an observed ) )
phenomenon ¢ ¢
Deciding what type of data to collect in order to answer a question é ¢
Designing procedures for investigations, including selecting methods and tooli ]
that are appropriate for the data to bmollected ¢ ¢
Identifying the limitations of data collected in an investigation é é
Carrying out procedures for an investigation and recording data accurately é é
Testing how changing one variable affects another variable, in order to ) ]
understand relationships between variables ¢ ¢
Using computebased models to investigate cause and effect relationships of| ]
simulated phenomenon ¢ ¢
Considering alternative interpretations of data when deciding on the best ) )
explanation for a phemaenon ¢ ¢
Displaying numeric data from an investigation in charts or graphs to identify | )
patterns and relationships ¢ ¢
Using mathematics or computers to analyze numeric data é ¢
Supporting a proposed explanation (for a phenomenon) with datan ) ]
investigations ¢ <
Supporting a proposed explanation with relevant scientific, mathematical, and] )
engineering knowledge ¢ ¢
Identifying the strengths and limitations of explanations in terms of how well th )
describe or predict observations ¢ ¢
Using data or interpretations from other researchers or investigations to ) ]
improve an explanation ¢ ¢
Asking questions to understand the data and interpretations others use to ) ]
support their explanations ¢ ¢
Using data from investigations to defend an argument that conveys how an ) )
explanation describes an observed phenomenon ¢ ¢
Deciding what additional data or information may be needed to find the best ] ]
explanation for a phenomenon ¢ ¢
Reading techinal or scientific texts, or using other media, to learn about the ) ]
natural or designed worlds ¢ ¢
Identifying the strengths and limitation of data, interpretations, or arguments ) )
presented in technical or scientific texts ¢ ¢
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Integrating information from multiple sources to support your explanations of
phenomena

Communicating information about your investigations and explanations in
different formats (orally, written, graphically, mathematically, etc.)

Q29 AS ARESULT OF THE CQL EXPERIENCE, how much did your student(s) GAIN in the followiti@aleas@sented to
GGSOKy2t238¢3

I

NBaLR2YyRSyGa oK2

No
gain

A little
gain

GSYIAYSSNRARYyAE S

Some
gain

2NJ &

Extreme
gain

Large
gain

Identifying reaiworld problems based on social, technological, or environment| ) )
issues ¢ ¢ ¢ ¢ ¢
Defining a problem that can be solved by developing a new or improved objg ] )
process, or system ¢ ¢ ¢ ¢ ¢
Applying knowledge, logic, and creativity to propasautions that can be tested | ] )
with investigations ¢ ¢ ¢ ¢ ¢
Making a model that represents the key features or functions of a solution to ) )
problem ¢ ¢ ¢ ¢ ¢
Deciding what type of data to collect in order to test if a solution functions a ) )
intended ¢ ¢ ¢ ¢ ¢
Designing procedures for investigations, including selecting methods and tooly ) )
are appropriate for the data to be collected ¢ ¢ ¢ ¢ ¢
Identifying the limitations of the data collected in an investigation é é é é é
Carrying out procedures for anvestigation and recording data accurately é é é é é
Testing how changing one variable affects another variable in order to ) ) )
determine a solution's failure points or to improve its performance ¢ ¢ ¢ ¢ ¢
Using computebased models to investigate cause and effect relationships of| ) )
simulated solution ¢ ¢ ¢ ¢ ¢
Considering alternative interpretations of data when deciding if a solution ) ) )
functions as intended ¢ ¢ ¢ ¢ ¢
Displaying numeric data in chartsgraphs to identify patterns and relationshipg é é é é
Using mathematics or computers to analyze numeric data é é é é é
Supporting a proposed solution (for a problem) with data from investigations | é é é é
Supporting a proposed solution with relevacientific, mathematical, and/or ] ] ]
engineering knowledge ¢ ¢ ¢ ¢ ¢
Identifying the strengths and limitations of solutions in terms of how well they] ] )
meet design criteria ¢ ¢ ¢ ¢ ¢
Using data or interpretations from other researchers or investigations to impr{ ) )
a solution ¢ ¢ ¢ ¢ ¢
AR57
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Asking questions to understand the data and interpretations others use to )
support their solutions ¢ ¢ ¢ ¢ ¢
Using data from investigations to defend an argument that conveys how a )
solution meets design criteria ¢ ¢ ¢ ¢ ¢
Deciding what additional data or information may be needed to find the best )
solution to a problem ¢ ¢ ¢ ¢ ¢
Reading technical or scientiftexts, or using other media, to learn about the )
natural or designed worlds ¢ ¢ ¢ ¢ ¢
Identifying the strengths and limitations of data, interpretations, or arguments )
presented in technical or scientific texts ¢ ¢ ¢ ¢ ¢
Integrating information from multiplesources to support your solution to a )
problem ¢ ¢ ¢ ¢ ¢
Communicating information about your design processes and/or solutions in )
different formats (orally, written, graphically, mathematically, etc.) ¢ ¢ ¢ ¢ ¢

Q30 AS A RESULT OF THE CQL EXPERIENCE, haial youclstudent(s) GAIN (on average) in the following areas?

Learning to work independently é é é é é
Setting goals and reflecting on performance é é é é é
Sticking with a task until it is completed é é é é é
Making changes when things do not go as planneq ¢ é é é é
Patience for the slow pace of research é é é é é
Working collaboratively with a team é é é é é
Communicating effectively with others ¢ é é é é
LyOf dzZRAy3I 20KSNEQ LISNARL ¢ ¢ ¢ ¢
Senseof being part of a learning community é é é é é
Sense of contributing to a body of knowledge é é é é ¢
Building relationships with professionals in a field é é P2 é é
Connecting a topic or field and their personal valug é é é é

Disagree This | Disagree This happened| Agree- CQL Agree- CQL was
did not happen | but not because of CQL  contributed primary reason

More confident in STEM knowledge,
skills, and abilities
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More interested in participating in STEN _
activities outside of school requirement ¢ ¢ ¢ ¢
More aware of other AEOPs ¢ ¢ é ¢
More interested in participating in other _ _ _ _
AEOPs ¢ ¢ ¢ <
More interested in taking STEM classe _
in school ¢ ¢ ¢ ¢
More interested in attending college ¢ ¢ é ¢
More interested in earning a STEM _
degree in college ¢ ¢ ¢ ¢
More interested in pursuing a STEM _
career ¢ ¢ ¢ ¢
More aware of Department of Defense _
(DoD) STEM research and careers ¢ ¢ ¢ ¢
Greater appreciation of DoD STEM _
research and careers ¢ ¢ ¢ ¢
More interested in pursuing a STEM _
career with the DoD ¢ ¢ ¢ ¢

Q32 What are the three most important strengths of CQL?
Strength #1

Strength #2

Strength #3

AR59
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Q33 What are the three ways CQL should be improved for future participants?

Improvement #1

Improvement #2

Improvement #3
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Q34 Tell us about your overall satisfaction with your CQL experience.

ARG1
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CQL Mentor Data Summary

What is your gender?

Freq. %
Male 9 47%
Female 10 53%
Choose not to report 0 0%
Total 19 100%
What is your race or ethnicity?
Freq. %
Hispanic or Latino 1 5%
Asian 3 16%
Black or African American 0 0%
Native American or Alaska Native 0 0%
Native Hawaiian or Other Pacific Islander 0 0%
White 14 74%
Other race or ethnicity, (specify): 0 0%
Choose not to report 1 5%
Total 19 100%
Which of the following BEST describes your current occupati(se?ect ONE)
Freq. %
Teacher 0 0%
Other school staff 0 0%
University educator 0 0%
Scientist, Engineer, or Mathematician in trainin 0 0%
(undergraduate or graduate student, etc.)
Scientist, Engineer, or Mathematics professional 19 100%
Other, (specify): 0 0%
Total 19 100%
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Which of the following BEST describes your organization? (select ONE)
Freq. %

No organization 0 0%
School or district (KL2) 0 0%
State educational agency 0 0%
Institution of higher education (vocational schooljunior 0 0%
college, college, or university)
Industry 0 0%
Department of Defense or other government agency 19 100%
Non-profit 0 0%
Other, (specify): 0 0%

Total 19 100%

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

Freq. % Freq. %
Physical science hysics, chemist
y . (py 2 11% Technology 0 0%
astronomy, materials science)
Biological science 14 74% Engineering 2 11%
Earth, atmospheric, or oceanic science 0% Mathematics or statistics 0%
Agricultural science 0% Medical, health, or behavioral science 5%
. . Social science (psychology, sociolog
Environmental science 0 0% (psy oy N 0 0%
anthropology, etc.)
Computer science 0 0% Other, (specify) 0 0%
Total 19 100%
Where was the CQL program located? (Select ONE)
Freq. % Freq. %
Army Aviation & Missile Researc Army Criminal Investigation Commanc
Development and Engineering Cente 0 0% Defense Forensic Science Center (Forf 0 0%
Redstone Arsenal (Huntsville, AL) Park, GA)
Army Center for Environmental Healtl 2 11% Edgewood Chemical Biological Cent 0 0%
Research (Fort Detrick, MD) 0 (Edgewood, MD) °
. . Engineer Research & Developmel
Army Medical Research Institute o g . . P .
. 2 11% CenterConstruction Engineering 3 16%
Chemical Defense (Aberdeen, MD) .
Research LaboratorgChampaign, IL)
ARG3
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Engineer Research & Developmel
9 47% CenterTopographic Engineering Cent¢ 0 0%
(Alexandria, VA)

Army Medical Research Institute fo
Infectious Diseases (Fort Detrick, MD)

Army Research LaboratoryAberdeen Engineer Research & Developmel

0 0% 0 0%
Proving GroundAberdeen, MD) ° CenterMississippi (Vicksburg, MS) °
Army 'Research LaboratogAdelphi 0 0% W.alter Re(.ad Army Institute of Researc 3 16%
(Adelphi, MD) (Silver Spring, MD)

Total 19 100%

Which of the followingBEST describes your role during CQL?
Freq. %
Research Mentor 18 95%
Research Team Member but not a Principal Investigator (P 1 5%
Other, (specify) 0 0%
Total 19 100%
How many CQL students did you work with this year?
# of Students Freq. %
1 12 63%
2 5 26%
3 1 5%
4 0 0%
5 0 0%
6 0 0%
7 0 0%
8 0 0%
9 0 0%
10 1 5%
Total 19 100%
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How did you learn about CQL? (Check all that apply) (n = 19)

Freq. % Freq. %
American Society for Engineerin
. ty g ¢ 0 0% A student 0 0%

Education website
Army Educational Outreach Program
( AEéP) website g 1 5% A colleague 6 32%
Facebook, Twitter, Pinterest, or other ) .
social media 0 0% A supervisor or superior 3 16%
State or national educator conference 0% CQL site host/director 26%
STEM conference 0% Workplace communications 21%
School, university, or professional

Someone who works at an Arm
organization newsletter, email, or 1 5% Y 3 16%
website laboratory

. Someone who works with the

A news story or other media coverage 0 0% 2 11%

Department ofDefense
Past CQL participant 1 5% Other, (specify): 0 0%

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

0 1 2 3 4 n Avg. | SD
Camp Invention 10 (59%)| 7 (41%) | 0 (0%) 0 (0%) 0 (0%) 17 | 1.00 | 0.00
eCYBERMISSION 7 (41%) | 6 (35%) | 2(12%)| 2 (12%)| 0(0%) | 17 | 1.60 | 0.84
Junior Solar Sprint (JSS) 10 (59%)| 7 (41%) | 0 (0%) 0 (0%) 0 (0%) 17 | 1.00 | 0.00
West Point Bridge Design Contest (WPBDC)| 10 (59%)| 7 (41%) | 0 (0%) 0 (0%) 0 (0%) 17 | 1.00 | 0.00
Junior Science & Humanities Symposium (JS| 9 (53%) | 6 (35%) | 2 (12%) | 0 (0%) 0 (0%) 17 | 1.25 | 0.46
Gains in the Educati Math ti d
Sggscén( GEeM 5 vcation olathematics andl 5 ogue) | 9 (500%) | 0(0%) | 2 (11%) | 2 (11%)| 18 | 1.77 | 1.24
GEMS Near Peers 6 (33%) | 11 (61%)| 0(0%) | 0(0%) | 1(6%) | 18 | 1.25 | 0.87
UNITE 10 (59%)| 7 (41%)| 0(0%) | 0(0%) | 0(0%) | 17 | 1.00 | 0.00
Sci & Engi ing Al ticeship P :
( S‘:'Ee:;)e NGINEETING APPrenticeship Fro01e 5 1606) | 8 (420%) | 1(5%) | 1(5%) | 6 (32%)| 19 | 2.31 | 1.45
R h & Engi i A ticesh
Pre:gerzr:] (REAP) ngineering — APPrenticesn ¢ 1706) | 9 (53%)| 0(©%) | 0(0%) | 0©%) | 17 | 1.00 | 0.00
High School Apprenticeship Program (HSAP) 5 (29%) | 10 (59%) 1 (6%) 0 (0%) 1 (6%) 17 | 1.33 | 0.89
College Qualified Leaders (CQL) 0(0%) | 3(17%)| 9(50%) | 2 (11%)| 4 (22%)| 18 | 2.39 | 1.04
Und duat R h A ticesh
P:ogerggnrwa(LlJJ;:P) esearch — APPrenticeshl o 5396y | 8 (47%) | 0(0%) | 0(0%) | 0(0%) | 17 | 1.00 | 0.00
ARG5
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Science Mathematics, and Research f
4 (22%) | 11 (61%)| 1 (6% 1 (6% 1 (6% 1 1.4 .94
Transformation (SMARTQollege Scholarship (22%) (61%) (6%) (6%) (6%) 8 3|09
National Defense Science & Engineeril
. 11 (65%)| 6 (35% 0 (0% 0 (0% 0 (0% 17 | 1.00 | 0.00
Graduate (NDSEG) Fellowship (65%) (35%) (0%) (0%) (0%)
Note. Response scal®l d b SOSNJ KIS NRBINIA PO ST E AL OGETKNBES 2N Y2NB (A

Which of the following were used for the purpose of recruiting your student(s) for apprenticeships? (select ALL that apphy

19)
Freq. % Freq. %
. . . Communication(s) generated by
Applications from American Society fo . . .
. . . 3 16% university or faculty (newsletter, email 3 16%
Engineering Education or the AEOP .
blast, website)
Personal acquaintance(s) (friend, famil .
. q ©) ( I 6 32% Career fair(s) 0 0%
neighbor, etc.)
Colleague(s) in my workplace 6 32% Education conference(s) or event(s) 1 5%
K-12 school teacher(s) outside of m
) 1 5% STEM conference(s) or event(s) 0 0%
workplace
University faculty outside of m Organization(s) serving underserved ¢
Y y (! 16% g (s) g 2 11%
workplace underrepresented populations
Informational materials sent to K2
schools or Universities outside of m 1 5% Student contacted mentor 6 32%
workplace
Communication(s) generated by a-K
() 9 y | do not know how student(s)was
school or teacher (newsletter, emal 1 5% . . . 6 32%
. recruited for apprenticeship
blast, website)
Other, Specify: 1 5%
Noteeh 0 KSNJ I 43223fS aSHNDOK T2N NBaSIHNOK AyGSNYyakKALd Ay i
How SATISFIED were you with each of the following CQL program features?
0 1 2 3 4 n Avg. | SD
Application orregistration process 9 (47%) | 0 (0%) 1(5%) | 3(16%)| 6(32%)| 19 | 3.50 | 0.71
Other administrative tasks 5 (28%) | 0 (0%) 1(6%) | 7(39%)| 5(28%)| 18 | 3.31 | 0.63
Communications with American Society fc
mun . Y 10 16 (89%)| 0(0%) | 0@%) | 1(6%) | 1(6%) | 18 | 350 | 0.71
Engineering Education
Communications with [CQL site] 3 (18%) | 0 (0%) 0(0%) | 5(29%)| 9(53%)| 17 | 3.64 | 0.50
Instructi torship duri
NSTUCHON of MENtorship Auring prodrant g >806) | 0(0%) | 0(0%) | 10 (56%) 3 (17%)| 18 | 3.23 | 0.44
activities
AR66
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Participation stipends (payment) 8 (42%) | 0 (0%) 1(5%) | 5(26%) | 5(26%)| 19 | 3.36 | 0.67
Research abstract preparation requirements | 4 (21%) | 0 (0%) 0 (0%) | 11 (58%)| 4 (21%)| 19 | 3.27 | 0.46
Research presentation process 6 (32%) | 0 (0%) 0(0%) | 8 (42%)| 5(26%)| 19 | 3.38 | 0.51

Note. Response scal@:l'

G5AR b2 (1M EALBSNG SIy(0 Sl StEEASIGH (257286 K It SNE Y dzOK ¢ @

The list below describes mentoring strategies that are effective ways to establish the relevance of learning activitie
students. From the list below, please indicate which strategigmi used when working with your student(s) in CQL.

Yesc | used this No¢ | did not use
strategy this strategy
n Freq. % Freq. %
CAYRAY3 2dzi | o02dzi &aiddzRS aoQ
YRAY 24 24 UdzRSy U 19 19 100% 0 0%
beginning of the program
Giving studentgeal-life problems to investigate or solve 19 16 84% 3 16%
Asking students to relate outside events or activities to topi
o ST 8 44% 10 56%
covered in the program
{StSOGAYy3I NBIFRAY3Ia& 2N I OGAGA] 19 15 79% 4 21%
Encouraging students to suggest new readings, activities,
R 99 g 19 14 74% 5 26%
projects
Making explicit provisions for students who wish to carry o
. g exp p Y 18 10 56% 8 44%
independent studies
Helping students become aware of the roles STEM plays in tt
ping SH W plays 1 19 12 63% 7 37%
everyday lives
Helping students understand how STEM can help them imprd
ping sfucen's u W P mPre g 7 39% 11 61%
their communities
Other, (specify): 5 0 0% 5 100%

The list below describes mentoring strategies that are effective ways to support the diveleseds of students as learners

From the list below, please indicate which strategies you used when working with your student(s) in CQL.

Yesc | used this No¢ I did not use
strategy this strategy
n Freq. % Freq. %
AYRAY3A 2dzi | 02 deiylesatittizRegivining @@ th
CAY y dzu 0 2 deiylesatithiziReyiyining @ thd 19 15 79% 4 21%
program
Interacting with all stud(.er?ts in the same way regardless of the 19 17 89% 5 11%
gender or race and ethnicity
Using gender neutral language 19 17 89% 2 11%
ARG7
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Using diverse teaching/mentoringactivities to address a broac

ng @ g INGRCIVIL 19 13 68% 6 329%
spectrum of students
Int ting id f the literat d ical activities f
ntegrating ideas from the literature on pedagogical activities 18 8 44% 10 56%
women and underrepresented students
Providi t di , activities, th t f tud

roviding extra .rea ings, activities, or other su!opor or studen 19 14 24% 5 26%
who lack essential background knowledge or skills
Directing students to other individuals or programs if | can or

20 = e 19 17 89% 2 11%

provide limited support
Other, (specify): 6 1 17% 5 83%

Note.h i KSNJ ¥ f & y PQ | 3 pfatticyrSaS pktigipants assist trades personnel to better understand the impa

SyaaAySSNAy3I RSairAdy RSOAaAz2y A

2y

G§KS 62NJ] SN&

gK2 Ydz

The list below describes mentoring strategies that are effective ways to supgoit dZRSy 64 Q RS @St 2 LIYS
interpersonal skills. From the list below, please indicate which strategies you used when working with your student(s) in

Yesc | used this

No¢ | did not use

strategy this strategy

n Freq. % Freq. %
Having students tell others about their backgrounds and interest 19 14 74% 5 26%
Having students explain difficult ideas to others 19 14 74% 5 26%
I-|.avmg.students.exchange |dea§ with others whose background 19 15 29% 4 21%
viewpoints are different from their own
Having students participate in giving and receiving feedback 19 17 89% 2 11%
Having students work on collaborative activities or projects as 19 17 89% 5 11%
member of a team
Having students listen to the ideas of others with an open mind 18 16 89% 2 11%
Having students pay attention to the feelings of all team membe 19 12 63% 37%
Having students develop ways to resolve conflict and reag 19 13 68% 6 39%
agreement among the team
Other, (specify): 6 0 0% 6 100%

The listbelowW/RSa ONA 0 S& YSyd2NAy3

AGNY GS3IASa

0Kl G

NE STFFSO|
activities. From the list below, please indicate which strategies you used when working with your student(s) in CQL.

Yes¢ | used this

No¢ | did not use

strategy this strategy
n Freq. % Freq. %
Teaching (or assigning readings) about specific STEM subject m 19 14 74% 5 26%
APRG8
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Having students access and critically review technical texts

. . 19 18 95% 1 5%
media to support their work
Demonstrating the use of laboratory or field technique
g . < 19 19 100% 0 0%
procedures, and tools students are expected to use
Helping students practice STEM skills with supervision 19 18 95% 1 5%
DAGAY3I O2yaidaNuzOGA@®S FSSRolk O
)/. y 19 19 100% 0 0%
competencies
Allowing students to- Y\{ork independently as app-ropriate for the 19 18 95% 1 50
selfFmanagement abilities and STEM competencies
Encouraging students to seek support from other team member 19 19 100% 0 0%
Encouragingopportunities in which students could learn fron
Hragingopportunities i which St N 19 16 84% 3 16%
others (team projects, team meetings, journal clubs)
Other, (specify): 6 0 0% 6 100%

¢tKS fAal o0Sft2¢g RSAONMOSAE

strategies you used when working with your student(s) in CQL.

YSyG2NRyYy3

& i NI G S ZduBadionall &t dared
pathways. The list also includes items that reflect AEOP and Army priorities. From the list below, please indicate

Yesc | used this

No¢ | did not use

strategy this strategy
n Freq. % Freq. %
l'a1AyYy3a o2dzi addzRSydaQ SRdzO[I { 19 19 100% 0 0%
SO2YYSYRAY3 SEGNF OdzZNNA Odzf + NJ
WS YRAY " z z 19 10 53% 9 47%
educational goals
Recommending Army Educational Outreach Prograthat align
recommending Army Educational utreach Frog ST 4 2296 14 78%
gAUK da0dzRSyuaQ SRdzOl uA2yl t 33
Providin uidance about educational pathways that wou
99 pathway 19 15 79% 4 21%
prepare students for a STEM career
Sharing personal experiences, attitudes, and values pertainin
gp P P 9 10 16 84% 3 16%
STEM
Discussing STEM career opportunities with the DoD or ot
seussing . pporiuntties wi 19 11 58% 8 42%
government agencies
Discussing STEM career opportunities outside of the DoD or of
eIy Celerell QPO BRERET 18 12 67% 6 33%
government agencies (private industry, academia)
Discussing noftechnical aspects of a STEM career (econom
cussing Pes ( 19 11 58% 8 42%
political, ethical, and/or social issues)
Highlighting undefrepresentation of women and racial and ethni
TG e en and racial & 19 6 320 13 68%
minority populations in STEM and/or their contributions in STEM
Recommending stdent and professional organizations in STEM 19 9 47% 10 53%
APR69
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Helping students build effective STEM networks 19 13 68% 6 32%
/NJ\u.)\OI-tfe NEOASgAY3I aiddzRSyld 19 12 63% 7 37%
preparations

Other, (specify): 6 0 0% 6 100%

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

during CQL?
0 1 2 3 4 n Avg. | SD
American Society for Engineering Educati
! ty g ¢ {16 8o%) 1(6%) | 0(0%) | 1(6%) | 0(©0%) | 18 | 2.00 | 1.41
website
Army Educational Outreach Program (AEC
VS N g ( 11 (61%)| 0(0%) | 1(6%) | 4(22%)| 2(11%)| 18 | 3.14 | 0.69
website
AEOP social media 15 (83%)| 1(6%) | 1(6%) | 1(6%) | 0(0%) | 18 | 2.00 | 1.00
AEOP brochure 14 (78%)| 1 (6%) 0(0%) | 3(17%)| 0 (0%) 18 | 2.50 | 1.00
AEOPinstructional supplies (Rite in the Rai
14 (82% 1 (6% 0 (0% 1 (6% 1 (6% 17 2.67 | 1.53
notebook, Lab coats, etc.) (82%) (6%) (0%) (6%) (6%)
Program administrator or site coordinator 4(22%) | 0(0%) | 2(11%)| 6(33%)| 6(33%)| 18 | 3.29 | 0.73
LY@AGSR aLISF{SNE 2NJ | 9(50%)| 1(6%) | 0(0%) | 5(28%)| 3(17%)| 18 | 3.11 | 0.93
Participation in CQL 3(17%) | 0(0%) | 0(0%) | 7 (39%)| 8 (44%)| 18 | 3.53 | 0.52

Note. Response scalé:.l'

45AR b2 (1M ELBSNIC OO Sl StEFAZIGH 2546 K it SNE Y dzOK € @

Which of thefollowing AEOPs did you EXPLICITLY DISCUSS with your student(s) during CQL?
Yes- | discussed this No- | did not
program with my | discuss this program
student(s) with my student(s)
n Freq. % Freq. %
Camp Invention 18 0 0% 18 100%
eCYBERMISSION 18 0 0% 18 100%
Junior Solar Sprint (JSS) 18 0 0% 18 100%
West Point Bridge Design Contest (WPBDC) 18 0 0% 18 100%
Junior Science & Humanities Symposium (JSHS) 18 1 6% 17 94%
Gains in the Education of Mathematics and Science (GEMS) 18 4 22% 14 78%
GEMSN\ear Peers 19 4 21% 15 79%
UNITE 18 0 0% 18 100%
Science & Engineering Apprenticeship Program (SEAP) 19 5 26% 14 74%
Research & Engineering Apprenticeship Program (REAP) 19 1 5% 18 95%
AR70
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High School Apprenticeship Program (HSAP) 18 0 0% 18 100%
CollegeQualified Leaders (CQL) 19 14 74% 5 26%
Undergraduate Research Apprenticeship Program (URAP) 18 0 0% 18 100%
Sci Math tics, and R h for T f ti SMA

cience Ma ema'|cs and Research for Transformation ( 18 5 1% 16 89%
College Scholarship
National Def Sci & Engi i Grad DSEG

ationa . efense Science ngineering GraduaiN 18 0 0% 18 100%
Fellowship
| di AEOP with i i
p(:l(l)sgcrii']sed OP with my student(s) but did not discuss any spe 16 4 2506 12 75%

How USEFUL were each of the following in your efforts to expose your student(s) to Department of Defense (DoD) STEM
during CQL?
0 1 2 3 4 n | Avg. | SD

Ameri Society for Engineering Educati

merican Soclety for Engineering Educalit \ o ga00 1(69%) | 0(0%) | 2(11%)| 0©%) | 18 | 233 | 1.15
website
A Educational Outreach P AEC

rmy Educational Outreach Program (AEC o g0 00s) | 1(6%) | 2 (11%)| 0(0%) | 18 | 2.67 | 0.58
website
AEOP sociahedia 16 (89%)| 0(0%) | 1(6%) | 1(6%) | 0(0%) | 18 | 2.50 | 0.71
AEOP brochure 15 (83%) 0(0%) | 0(0%) | 3(17%)| 0(0%) | 18 | 3.00 | 0.00
AEOP i ional lies (Rite in the R

OP instructional supplies (Rite in the Ra (o 300l 0 006 | 0(0%) | 37%)| 0(0%) | 18 | 3.00 | 0.00

notebook, Lab coats, etc.)
Programadministrator or site coordinator 7 (41%) | 1 (6%) 0(0%) | 5(29%)| 4(24%)| 17 | 3.20 | 0.92
LY@AGSR &aLISH{SNAR 2NJ | 11(61%) 0(0%) | 0(0%) | 4(22%)| 3 (17%)| 18 | 3.43 | 0.53
Participation in CQL 2(11%) | 0(0%) | 1(6%) | 6(33%)| 9(50%)| 18 | 3.50 | 0.63

Note. Response scalé:.l'

45AR b2 (1M ELBSNIC OO Sl St FAZIGH 256 K it SNE Y dzOK € @

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

research:
1 2 3 4 5 n Avg. | SD
DoD researchers advance science a
| Tesed v ' 0(0%) | 0(0%) | 0(0%) | 4(22%)| 14 (78%)| 18 | 4.78 | 0.43
engineering fields
DoD researchers develop new, cutting edc
. P g ec 0 (0%) 0 (0%) 1(6%) | 6(33%) | 11 (61%) 18 | 4.56 | 0.62
technologies
DoD researchers suppormon-defense related
s Supp 00%) | 1(6%) | 2(11%)| 3(17%)| 12 (67%) 18 | 4.44 | 0.92
advancements in science and technology
DoD researchers solve realorld problems 0 (0%) 1 (6%) 0(0%) | 3(17%) | 14 (78%)| 18 | 4.67 | 0.77
DoD research is valuable to society 1 (5%) 0 (0%) 0 (0%) | 3(16%) | 15(79%) 19 | 4.63 | 0.96
ART71
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Note.Response scalé&l & { GNRPYy IRE 63 RAAFTHBISHRLA KSNI | IMBE S yHNE &3 & NB NE
How often did YOUR STUDENT(S) have opportunities do each of the following in CQL?
1 2 3 4 5 n Avg. | SD
Ir'ne;:]r;;chsscgjf;’wt)e;hp?iogy’ engineenng, 0 (0%) 1(5%) | 5(26%)| 6(32%)| 7 (37%)| 19 | 4.00 | 0.94
Apply STEM knowledge to real life situations| 1 (6%) | 2 (11%) | 2 (11%)| 4 (22%)| 9 (50%)| 18 | 4.00 | 1.28
Learn aboutcutting-edge STEM research 1 (5%) 0(0%) | 5(26%)| 6(32%) | 7(37%)| 19 | 3.95| 1.08
Learn about different STEM careers 1(5%) | 4(21%)| 8 (42%) | 4 (21%) | 2 (11%)| 19 | 3.11 | 1.05
Interact with STEM professionals 0 (0%) 0 (0%) 0(0%) | 2(12%) | 15(88%) 17 | 4.88 | 0.33
E:jgzgir;:,";iﬁg:tory or field techniques o o0 | 0(0%) | 0(0%) | 3(17%) | 15 (83%)| 18 | 4.83 | 0.38
Participate in handson STEM activities 0 (0%) 0 (0%) 0(0%) [ 3(17%) | 15(83%)| 18 | 4.83 | 0.38
Work as part of a team 1 (5%) 0 (0%) 1(5%) | 2(11%) | 15(79%) 19 | 4.58 | 1.02
Communicate with other students about STE| 0 (0%) 1(5%) | 6(32%)| 5(26%)| 7((37%)| 19 | 3.95| 0.97
Pose questions or problems to investigate 1(5%) | 2(11%)| 2(11%)| 5(26%) | 9 (47%)| 19 | 4.00 | 1.25
Design an investigation 3(16%) | 3(16%) | 6(32%)| 4 (21%)| 3(16%)| 19 | 3.05| 1.31
Carry out an investigation 1 (6%) 0(0%) | 3(17%)| 3(17%) | 11 (61%), 18 | 4.28 | 1.13
Analyze and interpret data or information 2(11%)| 0(0%) | 2(11%)| 6(33%) | 8(44%)| 18 | 4.00 | 1.28
Draw conclusions from amvestigation 1 (5%) 0(0%) | 5(26%)| 6(32%)| 7(37%)| 19 | 3.95| 1.08
:;umt;n:p with - creative —explanations 0 1 oo | 6 006) | 5(26%) | 6(329%)| 7 (37%)| 19 | 3.95 | 1.08
Note. Response scal&:l'  a b 2 G271 Ga !Hif (fBF 4 a! 2 f OB5 inaySRAEERE B DS BEE RI&£
2 KAOK OFdS32NE 0Sad RSaONARO0Sa GKS F20dz
Freq. %
Science 15 79%
Technology 0 0%
Engineering 4 21%
Mathematics 0 0%
Total 19 100%
AS A RESULT OF THE CQL EXPERIENCE, how gauwtstlident(s) GAIN in the following areas?
1 2 3 4 5 n Avg. | SD
Knowledge of a STEM topic or field in depth | 0 (0%) 0(0%) | 2(11%)| 9(47%)| 8(42%)| 19 | 4.32 | 0.67
ART72
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Knowled f h ducted i STE
TOPIEEIE I ISl Eamelitatst il & 0(0%) | 0(0%) | 5@6%)| 7@7%)| 7(37%)| 19 | 411 | 081
topic or field
Knowledge of research processes, ethics, a 0
% % 4 (21% 42%) | 7 (37% 1 4.1 7
rules for conduct in STEM 0 (0%) 0 (0%) (21%) | 8 (42%) (37%) o 6| 076
Knowledge of how professionals work on re
. 0 (0% 0 (0% 3(16%) | 8 (42%) | 8 (42% 19 | 4.26 | 0.73
problems in STEM (0%) (0%) (16%) (42%) (42%)
Knowledge of what everyday research work 0 0 0 0 0
like in STEM 0 (0%) 0 (0%) 1(6%) | 10 (56%)| 7 (39%)| 18 | 4.33 | 0.59
Note.Response scal&: &b 2 2B &Y Z€ AT G fa§ 2 M yAFD V¥ NBS @O EYNBYS Il AYyE D
AS A RESULT OF THEEXQRERIENCE, how much did your student(s) GAIN in the following areas?
1 2 3 4 5 n Avg. | SD
Aski ti based b ti
SKINg questions based on obSEValions | oy | 1 (706) | 5(33%) | 4 (27%) | 5(33%)| 15 | 3.87 | 0.99
real-world phenomena
Asking a question (about a phenomenon ) th,
can be answered with one or mor{ 0 (0%) 1(7%) | 4(27%)| 5(33%)| 5(33%)| 15 | 3.93 | 0.96
investigations
Applying knowledge, logic, and creativity ti
propose explanations that can be tested witf 0 (0%) 0(0%) | 3(20%)| 7(47%)| 5(33%)| 15 | 4.13 | 0.74
investigations
Maki I he key f
aking a model to represent the key feature 2o\ | o 006y | 5(3306) | 5(33%) | 4@7%)| 15 | 3.73 | 1.10
and functions of an observed phenomenon
Decidi h f llect i
eciding what type of data to collectinorde o ooy |1 706) | 3 (200) | 6 (40%) | 533%)| 15 | 4.00 | 0.93
to answer a question
Designing procedures for investigation:
including selecting methods and tools that ar| 0 (0%) 1(7%) | 2(13%) | 8(53%)| 4 (27%)| 15 | 4.00 | 0.85
appropriate for the data to be collected
I ifying the limitati f I i
de.ntlfyln.g t .e imitations of data collected ir 1 (7%) 00%) | 60%)| 3@0%)| 5@33%)| 15 | 373 | 1.16
aninvestigation
- - - —
Carrying o_ut procedures for an investigatio 0 (0%) 00%) | 3@0%)| 5@3%)| 7@r%)| 15 | 427 | 0.80
and recording data accurately
Testing how changing one variable affec
another variable, in order to understand 1 (7%) 0(0%) | 4(27%)| 4(27%)| 6(40%)| 15 | 3.93 | 1.16
relationships between variables
Using computetbased models to investigate
cause and effect relationships of a simulate] 5 (33%)| 2 (13%)| 5(33%)| 1(7%) | 2(13%)| 15 | 253 | 1.41
phenomenon
AR73
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Considering alternative interpretations of dat:
when deciding on the best explanation for
phenomenon

1 (7%)

1 (7%)

5 (33%)

5 (33%)

3 (20%)

15

3.53

1.13

Displaying numeric data from an investigatio
in charts or graphs to identifypatterns and
relationships

1 (7%)

1 (7%)

3 (21%)

3 (21%)

6 (43%)

14

3.86

1.29

Using mathematics or computers to analy:
numeric data

1 (7%)

1 (7%)

4 (27%)

5 (33%)

4 (27%)

15

3.67

1.18

Supporting a proposed explanation (for
phenomenon) with datafrom investigations

0 (0%)

0 (0%)

5 (33%)

5 (33%)

5 (33%)

15

4.00

0.85

Supporting a proposed explanation with
relevant scientific, mathematical, and/of
engineering knowledge

0 (0%)

0 (0%)

4 (27%)

6 (40%)

5 (33%)

15

4.07

0.80

Identifying the strengths andlimitations of
explanations in terms of how well they
describe or predict observations

0 (0%)

1 (7%)

5 (33%)

4 (27%)

5 (33%)

15

3.87

0.99

Using data or interpretations from othe
researchers or investigations to improve a
explanation

1 (7%)

0 (0%)

5 (33%)

4 (27%)

5 (33%)

15

3.80

1.15

Asking questions to understand the data ar
interpretations others use to support their
explanations

0 (0%)

0 (0%)

5 (33%)

5 (33%)

5 (33%)

15

4.00

0.85

Using data from investigations to defend a
argument thatconveys how an explanatior
describes an observed phenomenon

1 (7%)

1 (7%)

3 (20%)

6 (40%)

4 (27%)

15

3.73

1.16

Deciding what additional data or informatior
may be needed to find the best explanation fc
a phenomenon

1 (7%)

0 (0%)

5 (33%)

5 (33%)

4 (27%)

15

3.73

1.10

Reading technical or scientific texts, or usir
other media, to learn about the natural o1
designed worlds

0 (0%)

1 (7%)

5 (33%)

5 (33%)

4 (27%)

15

3.80

0.94

Identifying the strengths and limitation of data
interpretations, or arguments presented in
technical or scientific texts

1 (7%)

0 (0%)

5 (33%)

4 (27%)

5 (33%)

15

3.80

1.15

Integrating information from multiple sources
to support your explanations of phenomena

0 (0%)

1 (7%)

4 (29%)

5 (36%)

4 (29%)

14

3.86

0.95

Communicating information about your
investigations and explanations in differen
formats  (orally,  written,  graphically,

mathematically, etc.)

0 (0%)

1 (7%)

4 (29%)

5 (36%)

4 (29%)

14

3.86

0.95
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Note. Response scalé:'
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AS A RESULT OF THE CQL EXPERIENCE, how much did your student(s) GAIN in the following areas?

1 2 3 4 5 n Avg. | SD
\dentifying reatworld problems  based ‘orl, ,eo. s | 4 o500 | 0 (00) | 1(25%) | 1(25%)| 4 | 3.00| 1.83
social, technological, or environmentassues
Defining a problem that can be solved &
developing a new or improved object, proces| 0 (0%) | 2 (50%)| 0(0%) | 1(25%)| 1(25%)| 4 3.25 | 1.50
or system
Applying knowledge, logic, and creativity ti
propose solutions that can be tested with 0(0%) | 1(25%) | 1(25%) | 2 (50%) | O (0%) 4 3.25 | 0.96
investigations
Maki del that ts the k
axing a modet - that represents the e g oy | 5 (5006) | 1(25%) | 1(25%)| 0(©%) | 4 | 2.75 | 0.96
features or functions of a solution to a probler
Decidi hat t f data t llect in ord
eciding what type of data o collectin orae o o0y | 5 (500) | 0(0%) | 2(50%)| 0(0%) | 4 | 300/ 1.15
to test if a solution functions as intended
Designing procedures for investigation:
including selecting methods and tools that arf 0 (0%) | 2 (50%) | 1 (25%) | 1(25%) | O (0%) 4 2.75 | 0.96
appropriate for the datato be collected
Identifyi the limitati f th dat
Coe"zxg?n anemvg'ﬂg:t)igz o e C&& 0% | 125%) | 260%) | 1@5%)| 0©%) | 4 | 300 0.82
C i t d fi i tigati
ar?(;?’g;?)rg;; gp;c;(::a:crﬁrsat;; an Investigatio: o 0%) | 1(25%) | 1(25%)| 2(B0%)| 0(©%) | 4 | 3.25| 0.96
Testing how changing one variable affec
h iable i ine &
another variable in order to determine ¢, g0 | 4 o506y | 0 (00) | 2(50%)| 0(0%) | 4 | 2.75 | 1.50
solution's failure points or to improve its
performance
Using computetbased models to investigate
cause and effect relationships of a simulate 1 (25%) | 1(25%) | 1 (25%) | 1 (25%) | 0 (0%) 4 250 | 1.29
solution
Considering alternative interpretations of daté
when deciding if a solution functions al 0(0%) | 2 (50%) | 0(0%) | 2 (50%)| O (0%) 4 3.00 | 1.15
intended
Displaying numeric data in charts or graphs
identify patterns and relationships 0(0%) | 1(25%)| 1(25%)| 2(50%) | 0(0%) 4 3.25 | 0.9
Using mathematics or computers to analy:
numgric e P Y4 0%) | 1(25%)| 0(0%) | 3(75%)| 0(0%) | 4 | 350 1.00
Supporting a proposed  solution (for
pporting a proposed  solution 0(0%) | 2(50%)| 0(0%) | 2(50%)| 0(0%) | 4 | 300 1.15
problem) with data from investigations
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Supporting a proposed solution with relevar
scientific, mathematical, and/orengineering
knowledge

0 (0%)

1 (25%)

1 (25%)

2 (50%)

0 (0%)

3.25

Identifying the strengths and limitations of
solutions in terms of how well they mee
design criteria

0 (0%)

2 (50%)

0 (0%)

1 (25%)

1 (25%)

3.25

1.50

Using data orinterpretations from other
researchers or investigations to improve
solution

0 (0%)

2 (50%)

1 (25%)

1 (25%)

0 (0%)

2.75

0.96

Asking questions to understand the data ar
interpretations others use to support their
solutions

0 (0%)

1 (25%)

1 (25%)

2 (50%)

0 (0%)

3.25

0.96

Using data from investigations to defend a
argument that conveys how a solution meel
design criteria

0 (0%)

2 (50%)

1 (25%)

1 (25%)

0 (0%)

2.75

0.96

Deciding what additional data or informatior
may be needed to findhe best solution to a
problem

0 (0%)

1 (25%)

1 (25%)

2 (50%)

0 (0%)

3.25

0.96

Reading technical or scientific texts, or usir
other media, to learn about the natural of
designed worlds

0 (0%)

1 (25%)

1 (25%)

2 (50%)

0 (0%)

3.25

0.96

Identifying the strengths and limitations of
data, interpretations, or arguments presentel
in technical or scientific texts

0 (0%)

1 (25%)

1 (25%)

2 (50%)

0 (0%)

3.25

0.96

Integrating information from multiple sources
to support your solution to a problem

0 (0%)

2 (50%)

0 (0%)

2 (50%)

0 (0%)

3.00

1.15

Communicating information about your desig!
processes and/or solutions in different format
(orally, written, graphically, mathematically,
etc.)

0 (0%)

1 (25%)

0 (0%)

3 (75%)

0 (0%)

3.50

1.00

Note.Response scalé&:l’ &b 2 2B & Y € AT G fag 2MSVVABE ¥ BBG @O EYNBYS I AYyE D

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

1 2 3 4 5 n Avg. | SD
Learning to workindependently 0(0%) | 2(11%)| 6(32%) | 6(32%)| 5(26%)| 19 | 3.74 | 0.99
Setting goals and reflecting on performance 0(0%) | 2(11%)| 5(26%) | 8 (42%)| 4(21%)| 19 | 3.74 | 0.93
Sticking with a task until it is completed 0(0%) | 2(11%)| 3(16%) | 7(37%)| 7(37%)| 19 | 4.00 | 1.00
Maki h hen thi d t i
axing changes when things do Mot 90 4 4 o) | 2 (11%) | 3 (16%) | 8 (42%) | 6(32%)| 19 | 3.95 | 0.97
planned
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Patience for the slow pace of research 0 (0%) 1(5%) | 5(26%) | 8 (42%)| 5(26%)| 19 | 3.89 | 0.88
Working collaboratively with a team 1 (5%) 1(5%) | 2(11%)| 7 (37%)| 8(42%)| 19 | 4.05| 1.13
Communicating effectively with others 0 (0%) 1(5%) | 3(16%)| 8 (42%)| 7(37%)| 19 | 4.11 | 0.88
LYOf dzZRAy3a 20GKSNBRQ L
de{isions y 1 (5%) 0(0%) | 6(32%)| 6(32%) | 6(32%)| 19 | 3.84 | 1.07
Sense of being part of Eearning community 0 (0%) 1(5%) | 4(21%)| 7 (37%)| 7(37%)| 19 | 4.05| 0.91
Sense of contributing to a body of knowledge| 0 (0%) 1(5%) | 4(21%)| 6(32%)| 8(42%)| 19 | 4.11 | 0.94
Building relationships with professionals in
- g P P 00%) | 1(5%) | 2@1%)| 7@37%)| 9(47%) | 19 | 4.26 | 0.87
Connecting a topic or field and their personi
o g & fopic or f P 00%) | 2(11%)| 5(26%)| 8(42%)| 4@1%)| 19 | 3.74 | 0.93
Note.Response scal&: &b 2 2B &Y Z€ AT G fa§ 2MSVyAFD V¥ NBS AOEYNBYS Il AYyE D
Which of thefollowing statements describe YOUR STUDENT(S) after participating in the CQL program?
1 2 3 4 n Avg. | SD
More confident in STEM knowledge, skills, and abilities | 0 (0%) 0 (0%) | 13 (68%)| 6(32%)| 19 | 3.32 | 0.48
More interested in participating in STEIctivities outside
. > — 1(5%) | 2(11%)| 9(47%)| 7(37%)| 19 | 3.16 | 0.83
of school requirements
More aware of other AEOPs 3(16%) | 1(5%) | 13(68%) 2(11%)| 19 | 2.74 | 0.87
More interested in participating in other AEOPs 4 (21%) | 1(5%) | 10 (53%) 4 (21%)| 19 | 2.74 | 1.05
More interested in taking STEM classes in school 1 (5%) 1(5%) | 10(53%)| 7(37%)| 19 | 3.21 | 0.79
More interested in attending college 1(5%) | 5(26%) | 4 (21%)| 9(47%)| 19 | 3.11 | 0.99
More interested in earning a STEM degree in college 1(5%) | 2(11%) | 8 (42%)| 8(42%) | 19 | 3.21 | 0.85
More interested in pursuing a STEM career 1(5%) | 3(16%) | 7 (37%)| 8(42%)| 19 | 3.16 | 0.90
More aware of Department of Defense (DoD) STE
W P ( ) 0 (0%) 0(0%) | 8(42%) | 11 (58%) 19 | 3.58 | 0.51
research and careers
Greater appreciation of DoD STEMsearch and careers 0 (0%) 0(0%) | 7(37%) | 12 (63%) 19 | 3.63 | 0.50
More interested in pursuing a STEM career with the Dol] 4 (21%) | 0(0%) | 8 (42%)| 7(37%)| 19 | 295 | 1.13
Note.Response scaldél' a5 A &d KAANS SRA R g2 (16 KA ADKEBNEST SK | LILISY SR 6 dzi3r'y sl QoG dz
O2y G NABdziGS EBNHS 61 &4 GKS LINAYI NBE NBF&az2yéo
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FY14 CQL Student Focus Group Protocol

AR78

IT STARTS HERE. 7«



0eug

ARMY EDUCATIONAL
OUTREACH PROGRAM

2014 Armvy Educational Outreach Program
Student Focus Group

Fadilitator: “Thank you for meeting with us today so that we can learn more about your experiences in
[®] program. We'd like to sugpest some basic ground rules to help the group’s discussion proceed
smoothly and respectfully for everyone:

What is shared in the room stays in the room.

Only one person speaks at a time.

It is important for us to hear everyone’s ideas and opinions. f you disagree, be respectful.

It is important for us to hear all sides of an issue—both the positive and negative.

Your participation is voluntary—you may choose not to answer anmy question, or stop
participating at any time.

* We will be audio recording the session for notetaking purposes and will delete the email after
the nmotes have been taken.”

Key Questions
1. Why did you choose to participate in [X] this year?
o How did you hear about [X]?

2. One AEOP objective is to increase your awareness of the AEQP's pipeline of 5TEM programs. Did
you learn about other AEOPs in [X]?
o Which ones did you learn about?
o How did you learn about them?
o Which AEOPs are you interested im pursuing?

3. One AEOP objective is to increase your awareness of STEM research and career opportunities
within the Department of Defense. Did you learn about DoD STEM research and careers in [X]?
o Which ones did you learn about?
o How did you learn about them?
o Which AEOPs are you interested im pursuing?

4. Dwverall, were you happy that you chose to participate in [X]?
o How have you benefited from participating in [X]?

5. What would you suggest for improving [¥] in the future?

Ending questions:
6. Have we missed anything? Tell us anything you want us to know that we didn't ask about.
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FY14 CQL Mentor Focus Group Protocol
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2014 Army Educational Outreach Program
Adult Focus Group

Facilitator: “Thank you for meeting with us today so that we can learn more about your experiences in
[¥] program. We'd like to suggest some basic ground rules to help the group’s discussion proceed

smrothily and respectfully for evenyone:

What is shared in the room stays in the room.
Only one person speaks at a time—we'll call on sites, if you have something to add or wish to
build on another's idea, just type ‘add’ in the chat window and we'll come back to you.
It is important for us to hear everyone’s ideas and opinions. If you disagree, be respectful.
It is mnportant for us to hear all sides of an issue—both the positive and negative.
Your participation is voluntary—you may choose not to answer any question, or stop
participating at anmy time.

= We will be audio recording the session for notetaking purposes and will delete the email after
the notes have been taken.”

Key Questions
1. What do you perceive as the value of [X]?
o How do you think students benefit from participating?
o  How have you benefited?

2. Omne AEOP chjective is to increase particdpation of underserved and underrepresented
populations in STEM. What strategies have you used this year to increase the diversity of
participants in [X]?

o What strategies seem to work the best?
o What do you need in order to achieve greater success?

3. One AEQOP cbjective is to increase participants’ awareness of the AEOP's pipeline of STEM
programs. What strategies have you used this year to educate participants about other AEOP
imitiatives?

o What strategies seem to work the best?
o What do you need im order to achieve greater success?

4. One AEQOP chjective is to increase participants’ awareness of STEM research and career
opportunities within the Department of Defense. What strategies have you used this year to
expose participants to Dol STEM research and careers?

o What strategies seem to work the best?
o What do you need im order to achieve greater success?

5. What suggestions do you have for improving [X]?

Ending questions:
6. Have we missed anything? Tell us anything you want us to know that we didn't ask about.
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