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Executive Summary

The Junior Science & Humanities Symposia Pro@igmSadministered by thécademy of Applied Science (AAS), is an
AEOPpre-collegiate science, technology, engineering, and mathema8d£i) researchcompetition for high school
students. JSHS encourages high schinalesits to engage in original research in preparation for future STEM career
pathways I regional(RJSHPBand national (NJSHS) symposiaudents present their research in a forum of peer
researchers and practicing researchers from government (in partithdadoD), industry and academia.

This report documents the evaluation of the F¥BH®$rogram. The evaluation addressed questions related to program
strengths and challenges, benefits to participants, and overall effectiveness in meeting AEOP and program objectives.
assessment strategy fadSH$cluded questionnaires for students @mentors,one focus group withN-JSHStudents
and one with mentorsiapid interviews with 11 NNISHS students and 10 menta@sd an annual program report compiled
by AAS

Regional symposia were held in 47 university campus sites nationwWite top fie students in each region received an
expensepaid trip to theN-JSHSOf thesefive, the top two students were invited to present their research as part of the
national competition; the third place student was invited to dispdgyoster of his/her rese@h in a competitive poster
sessionand the fourth and fifth place students were invited to attend as student delegaithbsthe option to showcase
their research in a nooompetitive poster session

2014 JSHBast Facts

STEM CompetitionNationwide (incl. DoDEA schools), researc
symposium that includes 47 regional events and one national
Description event
Participant Population 9th-12th grade students
No. of Applicants 13,373
7,409Regional Participants (of whom 220 were seledtedttend
No. ofStudents the National JSHS Symposium)
Placement Rate 55%
No. of Adults (Mentors, Regional Directors,
Volunteersg incl. Teachers and S&ES) 3,846
No. of Army and DoD S&Es 300
No. of Army/DoD Research Laboratories 57
No. ofK-12 Teachers 1,046
No. ofK-12 Schools 1,100
No. of K12 Schools Title | 137
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No. of CollegeUniversityPersonnel 1,800
No. of College/Universities 102

No. of DoDEA Students 140

No. of DoDEA Teachers 24

No. of Other Collaborating Organizations 120
Total Cost $1,9%2,881
Scholarshig/Awards Cost $402,000
Cost of Regional Symposia (47) Support $699,081
Cost of National Symposium (Additional cost due

Science and Engineering Festival) $525,994
Administrative cost to AAS $335,806
Cost per Student Participant $265

Summary of Findings

The FY14 evaluation of JSHS collected data about participants, their perceptions of program processes, resources,
FOGABAGASEAY YR AYRAOF(G2NA 2F | OKAS@OSYSyid NBfIFGSE (2
findings is provided in the following table.

2014JSH%valuation Findings

Participant Profiles

9 JSH@ppears to have beesuccessful in attracting participation of female
studentg a population that is historically underrepresented in engineering
fields. Student questionnaire respondeifitsm both the Regional and National
competitionsincluded more females (BSHS 69%:-MHS 58%) than males (R
JSHS 31%:-M6HS 42%Registration data indicates an even split between fem
and male JSHS students at the national level.

9 JSHS had limitesliccess imttractingstudents from historically underserved
minority race/ethnicity and lowncome groups. Student questionnaire
respondents included small proportion ofminority students identifying as
Hispanic or Latino (BSHS 17%:-MHS 5%). A joaty of respondents reported
that they did not qualify for free or reducegtice lunch (RISHS 71%:-MHS
93%).

JSH$ concerned with
diversity and expanding the
pool of student applicants but
has had limited success in
serving students of historicall
underrepresented and
underserved populations.
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1 A large majority oftudent questionnaire respondents attended publibcals
(RJISHS 87%:-MHS 86%). Althoughera third of responderts attended
schools in urban or rural settings, which tend to have higher numbers or
proportions of underrepesented and underserved groups, most attended
suburban schools. JSHS provided outreach to 137 schools (12% of high sct
served) in 2014.

9 937 students from 7 states participated in JSHS regional symposia at HBCU

J$IS engagesraextensive
anddiverse group of adult
participants as STEM mentor
STEM ambassadorand
volunteers

9 Approximately 1100 teachers, B0O college/universityaculty, 300 Army/DoD
scientists/engineers, and 400 adult voluntesesved agesearchmentorsor
STEM ambassadors in JSA8ditional STEM professionals from a range of
business sectors participated in career day activities.

Actionable Program Evaluain

JSHS is strongly marketed to
schools and teachers serving
historically underserved
groups.

91 JSHS employed a myftionged effort to market and recruit students
participate in regional symposiarhese effortstemming from AAS and regiona|
JSHS directoiacluded personal contact with teachers and high school
administrators, printed and electronic promotional materials distributed by
direct mail and email, university websites, social media (Facebookjaegeted
marketing at existingther STEMelated regional initiativeqe.g., university
chapter of the National Society of Black Engineers).

9 Students most frequently learned about the regional JSHS program from
teachers/professors BSHS 88%:-MHI2%). Other significant sources for N
JSHS students were the JSHS website (33%), a friend (28%), or another pa
participant of JSHS (28%).

Many JSHS students are
motivated by an interest in
STEMor the encouragement
of a teacher or professor

1 RJISHS sdentswere most frequently motivated to participate in JSHS by
teacher or professor encouragement-J8BHS 50¥gnd NJSHS students were
most frequently motivated to participate in JSHS by their intereSXTEM -
JSHS 86%). Other highly motivatingdextncluded: desire to learn in ways the
are not possible in school {FSHS 43%:-MHS 64%); desire to expand laborat
or research skills (RSHS 38%:3MHS 55%); addsireto have fun (RISHS 25%;
N-JSHS 55%).
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JSHS engages students in
meaningful STEM learning
through handson activities.

9 Almost all NJSHS students (98%) and mostSRIS students (53%) report learni
about STEM topics on most days or every day of their JSHS experience. TH
overwhelming majority of NSHS students (&8%), but fewer RSHS students
(44-46%), report applying STEM knowledge to4dalsituations, interacting with
STEM professionals, and communicating with other students about STEM
all days of their JISHS experience. The differences betwd&tiNand RISHS
students in overall learning about STEM were statistically significant.

9 Many students had opportunities to engage in a variety of STEM practices d
their JSHS experience. For example, students reported participating in-bang
activities (RISHS 36%:-MHS 69%), coming up with creative explanations/
solutions (RISHS 40%:-MHS 56%) and posting questions or problems to
investigate (RISHS 41%:-MHS 56%) on most days or every day.

9 Both RISHS and-BSHS students reported greatgrportunities to learn about
STEM in their JSHS experience than they typically have in school. Howevel
JSHS students reported lower engagement in STEM practices in their JSHS
experience than they typically have in school, ardiS¥HS students reported
similar engagement in STEM practices in both settings.

9 Most mentors reporéd using strategies to help make learning activitielevant
to students, support the needs of diverse learners, develop collaboration ang
interpersonal skills, and engage studehty’ & | dzi KSy G A O¢ { ¢

JSHS promotes DoD STEM
research and careers but can

9 The vast majority of mentors had no past participation in or no awareness of
AEORP initiative beyond JSHS. In addititthpugh most students reported an
increase in awareness of other AEOPs, a substantial proportion reported ne
hearing about any of the other programs.

improve marketing of other
AEOP opportunities.

9 JSHS sites offered a variety of activities for promoting STEM carkiets vary
by regional event. Activities may incluithteractive expert panels, ofind ont
campus STEM expos, and field trips to Army, university, and other research
and facilities.

The JSHS experience is greq
valued by students and
mentors.

9 AllN-JSHS students indicated being very satisfied with their JSHS research
experience, as did 80% ofJISHS students who had a research experience.
Further, te vast majority of NNISHS students were satisfied with most elemen
of N\JSHS. SatisfactiontivRJSHS was more mixed.
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9 The vast majority of responding mentors indicated having a positive experiet
with those program features they experienced. Further, many commented o
the benefits the program provides students, including engaging neghworld
STEM issues or research and meetihg8 professionals and students.

Outcomes Evaluation

JSHS had positive impacts of
& (i dzR Beytéptions of their

1 A majority of RISHS students and the vast majority ef®HStudents reported
large or extreme gains on their knowledge of a STEM topic or field in depth;
professionals work on real problems in STEM; research conducted in a STE
topic or field; what everyday research work is like in STEM; and the researc
processes, ethics, and rules for conduct in STEM. These impacts were grea
N-JSHS students tharJSHS students, but similar across gender, race/ethnig
and FRL status.

STEM knowledge and
competencies.

9 Many students also reported impacts on their abilities to do STEM, including
such things as applying knowledge, logic, and creativity to propose solutiong
can be tested; displaying numeric data from an investigation in charts or grg
to identify patterns and relationships; making a model that represents the kg
features or furctions of a solution to a problem; identifying the strengths and
limitations of explanations in terms of how well they describe or predict
observations; and using mathematics to analyze numeric data.

JSHS had positive impacts of
& (i dzR Beytéptions of their
215 Century ills.

9 A majority of students reported large or extreme gains on their ability to mak
changes when things do not go as planned, persevere with a task, and set ¢
and reflect on performance. Overall, minority studeatsl FRieligible students
reported greater gains than their counterparts.

JSHS, especiallyJ$HS,
LRaAdA@Ste AY
confidence and identity in
STEM, as well as their interes
in future STEM engagement.

9 Almost all NJSHS students reportedade or extreme gain in feeling like part
a STEM community (94%); feeling responsible for a STEM project or activity
(94%); confidence to do well in future STEM courses (93%); and readiness {
more challenging STEM activities (90%). Howev@EHRS adentswere less
likely to reportgainsof this magnitude in these area42% 48% 51% and 49%
on these items, respectivelyDverall, minority students reported greater gaing
in STEM confidence and identity than Amimority students.
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9 Students also reported on the likelihood that they would engage in additiong
STEM activities outside of school. A majority of students indicated that as a
result of JSHS, they were more likely to participate in a STEM club, student
association, or profesonal organization; work on a STEM project or experimg
in a university of professional setting; and mentor or teach other students ab
STEM. NISHS studentgere more likely to indicate impacts in these ardéasn
RJSHS students.

JSHS succeededriaising

9 After participating in JSHS, students indicated being more likely to go furthet
their schooling than they would have before JSHS, with the greatest change
being in the prportions of Regional students who expected to continue their
SRdzOF GA2y o0S@é&2yR | . OKSft2NRa RS3N
students who aspired to a combined M.D./Ph.D. (22% before and 34% after

a0dzRSyiaQ SRdz
aspirations and their
aspirations for a STEM caree

9 Students were asked to indicate wHahd of work they expected to be doing af
age 30, and the data were coded as STelted or nonSTEMelated. There
was a large increase in the proportion 6I8HS students interested in a STEM
related career. Many NSHS students indicated interestiSTEMelated career
both before and after JSHS, and there was not a statistically significant diffe
across time points.

JSHS students are largely
unaware of AEOP initiatives,
but students show substantia
interest in future AEOP
opportunities.

9 Students, particularly RSHS students, and mentors were largely unaware of
other AEORP initiatives, but 59% 6IBHS students and 86% aJBHS students
indicated that JSHS made them more aware of other AEOPs, and rI&HER
52%; NJSHS 80%) credited JSHS increasing their interest in participating in
other programs.

JSHS raised student awareng
and appreciation of DoD STH
research and careers, as wel
as their interest in pursuing a

STEM career with the DoD.

9 Almost all NJSHS students and md@sgSHS students reported that they had a
greater awareness (BRSHS 69%:-0HS 97%) and appreciatiordGHS 64%: N
JSHS 94%) of DoD STEM research and careers. In addition,-d®8i45(B3%;: N
JSHS 84%) indicated that JSHS raised their interest in mues&MNEM career wit
the DoD.

Recommendations

1. TheAEOFhas the goal of broadening the talent pool in STEM field# a subset of the programs (e.g., REAP,
UNITE) specifically targeting demrepresented and underserved populations. Although not aniexmgoal of
JSHS, the questionnaire data indicate that J&tdmited succesat attracting students from groups historically
underrepresentedand underserved STEMdN a national scaleln order to improve on thishie programshould
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continue to collect information from specific regional symposia well as other AEORIsat are successfully
attracting underrepresented and underserved students to then disseminate to the larger JSHS conaohunity
regional directors Additionally, JSHS mapnsiderwaysto build on 2014 efforts tesstrengthen its outreach to
schoolghat sene largeproportionsof such students (e.g., urban schools, Title | schools), and perhaps seek advice
from groups or individuals with expertise in engaging these populations of steideich as th&lational Action
Council for Minorities in Engineering the Society for Advancement of Hispanics/Chicanos and Native Americans
in Science JSHS might also consider the possibility of engaging with target districts through th@ stesDeyic
outreach initiative opportunities which provide limited financial support to assist in the ability of a target
community to engage with the AEQFRAdditionally, collecting demographic information on students participating
in the RISHS throughhe centralized registration tool in FY15 and beyond will enable a more accurate
representation of the JSHS participation pool.

Given the goal of having studenpsogressrom JSH#to other AEOP program3SHShouldwork with regional
symposigoincrd 8 S & ( dzZRS y (i & Q. OBl dbiutl idAV&enidrd redorBnhendeeach ofREAP, HSAP,
SEAP, or SMART to students, and fewer discusttet AEOPB. Further, although many students expressed
interest in participating in other AEOP programs, a subsaaptoportion indicated having no interesGiven the
proportion of students who reported learning about other AEOPs from invited speakers, career events, or thei
mentors, the program may want to work with ealRISHSite to ensure that all students kia access to structured
opportunities that both describe the other AEOPs and provide information to students on how they can apply to
them. In addition, given the limited use of the program website, print materials, and social media, the program
should casider how these materials could be adjusted to provide students with more information and facilitate
their enrollment in other AEOPs

Efforts should be undertaken to improve participation in evaluation activities, as the low response rates for both
the gudent and mentor questionnaires raise questions about the representativeness of the results. Improved
communication with the individual program sites about expectations for the evaluation may help. Given the large
number of participants in the Regiomampetitions, it may be worth randomly sampling students to respond to
the questionnaire, and rechanneling efforts into getting a high response rate from the sample. In addition, the
evaluation instruments may need to be streamlined as perceived respomsien can affect participation. In
particular, consideration should be given to whether the parallel nature of the student and mentor questionnaires
is necessary, with items being asked only of the most appropriate data source.

The RISHS experience is the only JSHS experience for most students, but consistent differences bé8iten R
and NJSHS student responses suggest thdENS may be having a greater impact on students HIHS. Some

of these differences are likely duto initial differences in interest and/or ability between students who are
selected to go on to NSHS and those who are not. However, other differences may be related to differences ir

10
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the availabilityquality of mentor support othe availability/quaity of activities ateachsymposum. JSHS should
consider what guidance and support can be provided to regional directors, mentors, and other supporters of R
JSHS to encourage active engagement in STEM activities, useful feedback from judges, andffeetiogss that
support a positive STEM identity among students who are not selected J&HS.

11
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Introduction

The Army Educational Outreach Program (AEOP) vision is to offgra

collaborative and cohesive portfolio of Army sponsored scienc
technology, engineering and mathematics (STEM) programs th
effectively engage, inspire, and attract the negngration of STEM
talent through Kcollege programs and expose them to Departmen
of Defense (DoD) STEM careeithe consortium, formed by the

—

Army Educational Outreach Program Cooperative Agreement (AE@IP

CA), supports the AEOP in this mission by engagamgprofit,
industry, and academic partners with aligned interests, as well asja
management structure that collectively markets the portfolio

among members, leverages available resources, and providgs

AEOP Goals

Goal 1:STEM Literate Citizenry.
U Broaden, deepen, and divefgi the
pool of STEM talent in support of ou
defense industry base.

Goal 2: STEM Savvy Educators.
U Support and empower educators with
unigue Army research and technolog

expertise to ensure the programs provide the greatesturn on resources.
Ay@SaitayYSyid Ay FOKASOGAYy3a (GKS ' N¥eQa {¢9a 3I21ta |y
Goal 3: Sustainable Infrastructure

This report documents the evaluation of one of the AEOP elemen
the Junior Science & Humanities Symposia Prodd@8hps JSHSs
administered on behalf of the Army by thcademyof Applied
Sciencgd AAS)nNd is cesponsored by the Navy and Air ForcEhe

U Develop and implement a cohesiv
coordinated, and sustainable STE
education outreach infrastructure
across the Army.

evaluation study was performed by Virginia Tech, the Lead

Organization (LO) in the AEOP CA consottilrata analyses and reports were prepared in collaboration with Horizon

Rese&ch, Inc.

Program Overview

JSH$ an AEOP preollegiateSTEMcompetition JSHS encourages high schawdients to engage in original research in
preparation for future STEM career pathwayihe categories of competition are:

Engineering
Environmental sciences

Mathematics and computer sciences

R e

Chemistry (including getiemistry, energialternative fuels, materials science)

Life sciences (including natural sciences, microbiology, molecular/cellular, biochemistry)

Medicine & health (includingehavioral sciences, neurobiology, biomedical, physiol@mng

IT STARTS HERE. 7«
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7. Physics and astronomy

In regional(RJSHSand national (NJSHS) symposidudents present their research in a forum of peer researchers and
practicing researchers from government (in peutarthe DoD, industry and academialn addition, they receive public
recognition and awards for their research achievements while competing for scholarship funds.

Regional symposia were held 47 university campusitesnationwidein 2014 The topfive students in each region
received an expenspaid trip to theN-JSHSOf thesefive, the top two students were invited to present their research as
part of the national competition; the third place student was invited to displpgster of his/herresearchin a competitive
poster sessionand the fourth and fifth place students were invited to attend as student delegaithsthe option to
showcase their research in a neaompetitive poster sessioriThe AAS has established guidelines arf@dund rule<t for

the student research paper competition and provides these guidelines to JSHS regional symposia and other cooperat
organizations.These resourceallows for a general consistency in student experience and outcaidg still allowing

sites theflexibility to design the details of their program to meet the unique needs of their studekitd SHPrograms

are designed to meet the following objectives:

1. Promote research and experimentation in STEM at the high school level,

2. Recognize the signifiace of research in human affairs and the importance of humane and ethical principles in
the application of research results;

3. Search out talented youth and their teachers, recognize their accomplishments at symposia, and encourage the
continued interestand participation in the sciences, mathematics, and engineering;

4. Recognize innovative and independent research projects of youth in regional and national symposia;

5. Expose students to academic and career opportuniti€STEM and to the skills required frccessful pursuit of
STEM;

6. Expose students to STEM careers in the Army and/or DoD laboratories; and

7. LYONBIFaS GKS Fdzidz2NB LR2f 2F (dFtSyd OFLIloftS 2F 02y

The47 RJISHS sites received applications from approximately twice as many students as they had posttien20fb4
JSHS regional symposl&,373 students applied and,409were selected. The total numbers of students and teachers
selected were similar tohie numbers of student and teacher participants in FYL&8blel summarizes interest and final
selectionby site

13
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aple 014 e App

a
agale O pe

2014 JSHS Site No. of StudentApplicants | No. of SelectedStudents | No. of Selected’eachers
Alabama 220 140 20
Alaska 150 60 4
Arizona 200 160 20
Arkansas 110 130 30
California No. & W. Nevada 450 240 30
California Southern 190 110 25
Connecticut 580 290 40
Europe 150 60 10
Florida 440 260 64
Georgia 140 140 30
Hawaii 260 120 20
lllinois 80 120 30
lllinois-Chicago 1400 130 20
Indiana 100 90 11
Intermountain 200 180 30
lowa 160 230 17
Kansas\ebraskaOklahoma 100 90 22
Kentucky 60 50 4
Louisiana 135 160 15
Maryland 190 400 30
Michigan Southeastern 100 80 10
Missouri 260 240 31
New England Northern 200 80 12
New England Southern 100 80 10
New Jersey Monmouth 715 440 34
New Jersey Northern 770 160 40
New York Long Island 370 300 35
New York Metro 360 300 30
New York Upstate 720 435 55
North Carolina 260 130 20
North Central 310 220 20
Ohio 260 200 24
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Oregon 110 80 10
Pacific 120 80 14
Pennsylvania 170 120 22
Puerto Rico 860 60 14
South Carolina 540 310 47
Southwest 100 94 20
Tennessee 110 75 11
Texas 210 120 30
Virginia 390 110 12
Washington 190 135 20
Washington D.C. 520 160 14
West Virginia 70 60 8
Wisconsin 30 30 6
Western Wisconsin 150 90 11
WyomingEastern Colorado 63 60 14
Total 13,373 7,409 1,046
NationalSymposium 220 60

JSHS engaged approximatelg4®, teachers, faculty, graduate students, and support personnel in conducting the
symposiancluding approximatel00 ArmyDoD STEMscientists and engineers (S&ES)

aple 014 Pa patio
Participant Group No. of Participants
High schoo$tudents (grades-22) 7,409
Graduate students (including pesaccalaureates) 300
In-service K12 teachers 1,046
College/university faculty or other personnel 1,800
Army/DoD Scientists & Engineers 300
OtherVolunteers 400
Total 11,255

The total cost of the 2014 JSHS program was 62,881 including #02000 provided inscholarships and awards.
Undergraduate tuition scholarships to winners at thedd®HS and-W{ | { S@Syia I NS L} &l of S
enrollment upon matriculation.Theaverage cost per student gicipant for 2014 JSHS was $265

15
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Table3. 2014 JSSH®rogram Costs

2014 JSH& Summative Cost Breakdown

Total Cost $1,962,881
Scholarshig/Awards Cost $402,000
Cost ofRegional Symposia (47) Support $699,081
Cost ofNational Symposium (Additional cost due to Science and Engineering Festivg $525,994
Administrative Costo AAS $359,255
Cost Per Student Participant $265

* Note that regional symposia often contribute significant additional funds to support their events. Funding may come from a
combination of donors including: colleges/universities, STEM organizations, industifyeetazerage cost per student atiRHS

varies significantly by siteCosts range from a low of $12.76/per person per day to a high of $313/per person per day (Europe and
Puerto Rico) or stateside $195/per person per day stateside. The median cdS8HSRexcluding awards) is $50.32/pp jpgr d

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 underrepres&TtEM;
OHUO AYONBIFraS LINIAOALIYy(HaAaQ gl NBySaa 2F ! N¥ék525 {¢9
opportunities. AAS initiated the following program changes/additions to the FY14 administration of the JSHS program
light of programmatic recommendations from the Army and LO, the key AEOP priaitgegisits conducted by AAS and

the LOand the FY13 JSHS evaluation study:

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

a. Partnership with USA Science & Engineering Festival increased exposure of JSHSitoaply®30,000

b. Widely distributed AEOP marketing materials to nationwide schools at regional symposia level and to natione
symposium participantsAnnouncements wer prepared and published at the start of the academic year, with
an invitation to participate, and distributed via direct and email to targeted high school teachers, guidance
counselors, and principals.

c. Presentations at statewide teachers association gt as well asdvertising via listserves and
newsletters reaching science teachers

d hy32Ay3 &adzZlJl2NI 2F a¢SHFOKSNI! g NRZ¢éE YR !'9ht 06
contributions and enhance the status of teacher/schpaiticipation

e. Partnership withSTEM outreach programand program managerto implement strategies to engaging
underrepresented populations.

f.  Mentorship offered to students in underrepresented schools by STEM personnel who are members of the
AlabamaAcademy of Sciences, administering organization for Alabama JSHS
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g. Partnerships with internal and external mentorship programs to identify students. Examples in
Connecticut include coordination witlouis Stokes Alliance for Minority Participation (LSABtRge to
the Doctorate, LSAMP Scholars Program, Connecticut Science and Engineering Fair and UConn Mer
Connection.

h. Coordination with outreach events hosted by undergraduate student grovghsding honors groups
and groups serving underrepresented pdgtions. Examples at Rutgers include: The Minority
Engineering Educational Task (MEEB& Rutgers University Chapter of the National Soci¢tlack
Engineers)the Society of Women Engineers (SWE2 Society of Hispanic Engineers (SldEg) the
Rutgers University Science, Mathematics & Engineering Outreach (RUSMEOQO)

i. Websites hosted byniversiiesand National JSHS Program contain links to AEOP programs, guidelines
for students and teachers, event schedules, registration information, video testifsdroan students,
and the complete list of winners.

j-  Coordination with universitgdmissions which publicizes university programs to high schools throughout
the state

k. Social media presence on Facebook, LinkedIn and Twitter

II.  Increase participard &vareness of other Army/DoD STEM careers
a. Engagement of military personnel in National JSHS judging process
b. Coordinated with triservice leadership to identify laboratory participation within commutifigtance of
regional symposia.
c. Regional symposia reaout to military STEM personnel to engage participation in H3&RS as speakers and
judges.
d. National JSHS programming focused on career opportunities in DoD STEM

M. LYONBIFA&AS LINIAOALIYGAQ | ¢g:NBySaa 2F 20KSNJI ! 9ht 2LJ

a. Regional symposia widetyistribute AEOP branded JSHS announcements through mailings to high schools,
presentations to statewide teacher association meetings, partner organizations and associations, and others.

b. LYONBIF&aSR gl NBySaa 2F GKS @2 P duifdios ® Mfpand thePpip&ine bfy’
future STEM talent. Provided feedback on success through presentations and distribution of published reports

c. The IPAengaged JSHS alumni volunteer with eCYyBERMISSIO&hd the White House Science Fair.
Facebook linksviting participating JSH8umniwere shared othe AEORsocial medideed.

d. Implemented AEOP crossarketing initiative.

IV.  Other evidence based changes or activities
a. Contributed to the development YR I RYAYA&AUNI GA2y 2F |y @9 Gdgibrdtr (A -
and national participants
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b. Regional symposia adminiator training to prepare and support volunteers. As a result, longstanding service
of faculty members was reported across iats.
c. Several regional symposia engdg®unger faculty and prservice teachers in STEM outreach and JSHS.

FY1 4 Evaluation At -A-Glance

Virginia Tech, in collaboration witkAS conducted a comprehensive evaluation study ofiBéiprogram TheJSH®gic
model below presents a summary of the expected outputs and outcomes faiShEprogram in relation to the AEOP
and JSHSpecific priorities This logic model provided guidance for the ovel&lH®valuation strategy

Inputs » Activities Outputs - Outcomes Impact
(Short term) (Long Term)

1 Triservice sponsorshig 1 Students conduct 1 Number and diversity of 1 Increased particignt 1 Increased student
1 AAS providing Gl dzi KSydao student participants knowledge, skills and participation in other
oversight of regional humanities research, engaged in programs abilities, and confidence AEORand DoD
and national programs often mentored by 1 Number and diversity of in STEM sponsored programs
1 Operations conducted STEM professionals STEM professionals and 1 Increased student interes{ 1 Increased student
by university and DoD and educators educators serving as in future STEM pursuit of STEM
partners 1 Students present their research mentors, judges, engagement coursework in
1 Students participating research in poster or personneland volunteers 1 Increased participant secondary angost
in regional and oral presentations at of regional and national awareness of and interest secondary schooling
national programs 47 regional symposium programs in other AEOP 1 Increased student
1 STEMprofessionals i STEMprofessionals 1 Number and diversity of opportunities pursuit of STEM
and educators serving judge presentations DoDscientists and 9 Increased participant degrees
as research mentors, and select regional engineers and other awareness of and interest  Increased student
judges, personnel and winners military personnel engaged in DoD STEM resesdr pursuit of STEM career
volunteers of regional 1 Regional winners in programs and careers 9 Increased student
and national programs advance to NJSHS 1 Number and Title 1 status 1 Implementation of pursuit of DoD STEM
9 Awards for student (Washington, DC). of high schools served evidencebased careers
competitors, and 1 Program activities that through participant recommendations to 1 Continuous
recognition for STEM expose students to engagement improve JSHS regional improvement and
professionals and AEOP programs and/o { Students, regional and national programs sustainability of JSHS
educators in support i;rnfyofegfgs in the directors, national judges,
roles (including the U.S. and AAS contributing to
1 Centralized branding Science & Engineering evaluation
and compehensive Fegival)
marketing
1 Centralized evaluation

TheJSH®valuation gathered information from multiple participant groups abd8H®rocesses, resources, activities,
and their potential effects in order to address key evaluation questions related to program strengths and challenge:
benefits to participants, rd overall effectiveness in meeting AEOP a8l $rogram objectives.
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Key Evaluation Questions

9 What aspects of regional and national JSHS programs motivate participation?
1 What aspects of regional and national JSHS program structure and processesking well?
9 What aspects of the regional and national JSHS programs could be improved?
9 Did participation in JSHS programs:
0 Increase student competencies in STEM?
0 Increase student interest in or motivation for future engagement in STEM?
0 Increase studenawareness of and interest in other AEOP opportunities?
0 Increase student awareness of and interest in DoD STEM careers?
1 Towhat extent were there differences sudent experiences and benefits between Regional and Natio
JSHS?

The assessment strategy fdBH$cluded studentand mentorquestionnairespne focus group with studentattending
N-JSH&Nnd one withadults rapid interviews with 12 students and Halults and the Annual Program Report (APR)
prepared by AASTables4-9 outline the information collected in student and instrucguestionnairesfocus groupsand
interviews,as well asnformation from the APRhat isrelevant to this evaluation report.
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Table4. 2014 Student Questionnaires

Category

Description

Profile

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

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

AEOP Goal 1

Capturing the Student Experienci-school vs. liprogram experience; mentored research
experience and products (students)

STEM Competencie&ains in Knowledge of STEM, Science & Engineering Practices; contribu
AEOP

Transferrable Competencie§ains in 2% Century Skills

STEM ldentityGains in STEM identity, intentions to participate in STEM, and -Bii&ed
education and career aspirations; contribution of AEOP

Future STEM Engageme@ains in interest/intent for future STEM engagement (informal activit
education career)

AEOP OpportunitiesPast participation, awareness of, and interest in participating in other AEC
programs; contribution of AEOP, impact of AEOP resources

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

AEOP Goal 2
and 3

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

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

Program Specific Online Resourcéksefulness of online resourcés participating in AEOP

Satisfaction &
Suggestions

Benefits to participants, suggestions for improving programs, overall satisfaction

20

IT STARTS HERE. 7«



0eug

ARMY EDUCATIONAL
OUTREACH PROGRAM

Table5. 2014 Mentor Questionnaires

Category Description

Profile DemographicsParticipant gender, race/ethnicity, occupation, past participation

Sdisfaction & Awareness 0§SHS, motivating factors for participation, satisfaction with and suggestions for
Suggestions improving JSHS programs, benefits to participants

Capturing the Student Experiencdn-program experience

STEM Competencie&ains in Knowledge of STEM, Science & Engineering Practices; contril
of AEOP

Transferrable Competencie§ains in 2% Century Skills

AEOP OpportunitiesPastparticipation, awareness of other AEOP programs; efforts to expos
students to AEOPs, impact of AEOP resources on efforts; contribution of AEOP in changin
student AEOP metrics

Army/DoD STEMattitudes toward Army/DoD STEM research and careers, efforts to expose
students to Army/DoD STEM research/careers, impact of AEOP resources on efforts; cont
of AEOP in changing student Army/DoD career metrics

Mentor Capacity:Perceptions of mentor/teaching strategies

Comprehensive Marketing Strategylow mentors learn about AEOP, usefulness of AEOP
resources on awareness of AEOPs and Army/DoD STEM research and careers

Program Specific Online Resourcétsefulness of onlineesources for supporting students in
participating in AEOP

Table6. 2014 Student Focus Group

AEOP Goal 1

AEOP Goal 2 ang
3

Category Description
Profile Gender, race/ethnicity, grade level, past participatiod8HSpast participation in other AEOP
programs

Awareness odSHSmotivating factors for participation, involvement in other science competitic

Satisfaction & in addition toJSHSsatisfaction with and suggestions for improvig@Hprograms, benefits to

Suggestions C
participants

AEOP Goal 1 Army STI_E_IVI: AEOP Opportunitie€xtent to which students were exposed to other AEOP

and?2 opportunities

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

Program Efforts Army/DoD STEM jobs
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Table7. 2014 Mentor Focus Group

Category Description

Profile Gender, race/ethnicity, occupation, organization, rold8HSpast participation ilSHSpast
participation in other AEOP programs

Satisfaction & | Perceived value afSHSbenefits to participants suggestions for improvilgHPrograms
Suggestions

Army STEM: AEOP OpportunitiegEfforts to expose students to AEOP opportunities

Army STEM: Army/DoD STEM Careetsfforts to expose students to STEMd Army/DoD STEM
jobs

Mentor Capacity: Local EducatogsStrategies used to increase diversity/support diversitySiS

Table 8. 2014 Student and Mentor Rapid Interviews

Category Description

Profile Gender, race/ethnicity, role in JSHS
Satisfaction & | Perceived value of JSHS, benefits to participants suggestions for improving JSHS programs
Suggestions

Table 9 2014 Annual Program Report

Category Description

Program Description obymposia categories arattivities

Underserved Populationanechanisms for marketing to and recruitment of students from
underserved populations

AEOP Goal | ArmySTEM: Army/DoD STEM CareerGareer day exposure to Army STEM research and care
and2 (varies by regional, national eventparticipation of Army engineers and/or Army research facilit
Program Effortg in career day activitie§saries by regional, national event)

Mentor Capacity: Local EducatordJniversity faculty and student involvement, teacher
involvement

AEOP Goal 1
and2
Program Efforts

Detailed information aboumethods and instrumentation, sampling and data collection, and analysis are described in
Appendix A, the evaluation planThe reader is strongly encouraged to revidwpendix A to clarify how data are
summarized, analyzed, and reported in this documefihdings of statistical and/or practical significance are noted in the
report narrative, with tables and footnotes providing results from tests for significaeestionnaires and respective
data summaries are provided in AppendisBifent) and Appenik C fnentor). Focus groupnd rapid interviewprotocols

are provided in AppengiD (students) andAppendixE(mentors); the APR template is located in AppendiM@jor trends

in data and analyses are reported herein.
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Study Sample

Questionnaire responses were received from students participating in the national competition, studentESfajrtne

47 regional competitionsand mentors from?29 of the 47 regionalsites The FY12 evaluation recommended exploration

of the extent to wheth RISHS programs nurture and support all students, not just those who advance ta)8id3\ and

the FY13 evaluation provided some evidence for how the program has impad®dRstudents in comparison td8SHS
students. This report builds on the FYrEport by disaggregatingr-JSHS and-BSHS data, allowing comparisons of
aGdzZRSYy G &aQ LISNOSLIiA2ya 2F GKSANI NB&LSOGA dMentorconfpletS&dihielS NJ
mentor questionnaire oncdor all students they mentored, whieer the students advanced to-B5HS or not, and
therefore their responses do not distinguish betweeld$HS and-BSHS.Table10 shows the number of studerdand
mentor respondentsby site.

Table 10. 2014 JSHS Site Survey Respondent Numbers

2014 JSHSite R-JSHS Students N-JSHS Students Mentors
No. of No. of No. of No. of No. of No. of
Participants survey Participants Survey Participants survey
P Respondents P Respondents P Respondents

Alabama 140 0 5 0 20 1
Alaska 60 7 5 1 4 7
Arizona 160 4 5 t 20 c"
Arkansas 130 1 5 1 30 1
California Northern
California & Western 240 35 5 1 6
Nevada 30
California Southern
California 110 0 ° 0 25 1
Connecticut 290 9 5 2 40 0
DoD D hoels

oD Dependent Schoe 60 4 5 2 3
Europe 10
DoD Dependent Schoelg
Pacific 80 0 ° 0 64 0
District of Columbia 160 0 5 0 30 1
Florida 260 0 5 0 20 2
Georgia 140 2 5 1 30 2
Hawaii 120 0 5 1 20 2
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lllinois 120 8 5 2 11 2
lllinois-Chicago 130 I 5 8 30 4
Indiana 90 0 5 1 17 2
Intermountairn

Colorado, Montana, 180 0 5 2 1
Idaho, Nevada, Utah 22

lowa 230 3 5 2 4 1
Kansas Nebraska

Oklahoma 90 0 ° 2 15 1
Kentucky 50 0 5 1 30 1
Louisiana 160 4 5 t 10 4
Maryland 400 0 5 1 31 0
Michigarr Southeastern

Michigan 80 0 ° 0 12 0
Missouri 240 0 5 2 10 0
New JerseyMonmouth 440 0 5 3 34 0
NewJersey North New 160 10 5 1 14
Jersey 40

New York Long Island 300 3 5 1 35 8
New York Metro 300 3 5 2 30 8
New York Upstate 435 2 5 2 55 1
North Carolina 130 2 5 1 20 0
North Centrat

Minnesota, North 220 0 5 1 0
Dakota, South Dakota 20
NewEngland Northern

New England 80 0 > 0 24 0
New England Southern

New England 80 0 > 0 10 0
Ohio 200 0 5 0 14 0
Oregon 80 0 5 0 22 0
Pennsylvania 120 1 5 0 14 3
Puerto Rico 60 5 5 0 47 4
South Carolina 310 2 5 0 20 2
Southwest 94 1 5 3 11 1

IT STARTS HERE. +
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Tennessee 75 0 5 3 30 4
Texas 120 0 5 1 12 1
Virginia 110 3 5 1 20 3
Washington 135 0 5 1 14 2
West Virginia 60 0 5 0 8 0
WisconsirWestern

Wisconsin & Upper 90 1 5 0 1
Michigan 6

Wisconsin 30 0 5 0 11 0
Wyoming Eastern

Colorado 60 0 ° 0 14 0
Unspecified 4 2 0 2
Total 7409 149 220 43 1,046 88

" Due to changes in-RSHS locations following finalization of the student and mentor questionnaingsna lllinois-Chicagoand Louisiana were
not listed on the questionnaires possible RSHS sites.
7 NoRJSHS site was indicated biRdSHStudents 1 N-JSHS studenand 2 mentors.

Tablell provides an analysis of student and menparticipation inthe JSH§uestionnaires, the response rate, and the
margin of error at the 95% confidence ley@imeasure of how representative the sample is of the populatidhgmargin

of error forboth the student and mentor surveys larger than generally acceptabiedicating that the samples may not
be representative of their respective populations

Table 11. 2014 JSHR)uestionnaire Participation

Participant Group Respondents Total Participants Participation Margin of Error
(Sample) (Population) Rate @ 95%
Confidencé
RJSHS Students 106 7,409 1% 1+9.45%
N-JSHS Students 43 220 20% +13.44%
Mentors 88 1046 8% +10.0%

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

is calculated to be 5%, if you had asked the question to the entire populatierg th a 95% likelihood that between 42% and 52%
would have selected that answer. A% margin of error is generally acceptable at the 95% confidence level.
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One student focus group was conducted at thd BH®ocus group participants did not provide information about the R
JSHS program siteYhe student focus group included 4 students (1 female, 3 males) in grades 9 to 12. Ondwoaeantor
group wasalsoconducted at NJSHSwhich included 9 mentors (3 females, 6 males). Mentors included 4 educators, 3
STEM professionals, 1 director, and 1 parent; 6 described their role in JSHgjiasadirector, 2 ajudges, and one as

a chaperme. Focus groups were not intended to yield generalizable findings; rather they were intended to provide
additional evidence of, explanation for, or illustrations of questionnaire d@iteeyl RR (12 (G KS 2 GSNI f f
efforts and impact, and highlight areas for future exploration in programming and evaluation.

Rapid interviews were conducted atI$HS with 11 students (5 females, 6 males) and 10 mentors (6 females, 3 males
gende information was missing for 1 mentor). The students included 3 oral presenters, 6 poster presenters, and 2 nol
presenters. The mentors included 3 judges, 3 chaperones, 2 regional directors, 1 competition advisor/mentor, and
parent. As with the focugiroups, apid interviewswere intended to provide additional evidence of, explanation for, or
illustrations of student questionnaire data; they were not intended to yield generalizable findings.

Respondent Profiles

Student Demographics

Demographic inforration collected fromISH$juestionnairerespondents is summarized in Tabla More females R-
JSHBX4 NJSHS8%) than malesRJISHS1% N-JSHA2% completed the questionnaireAmong RISHS respondents,
more students identified withthe race/ethnicity category oWhite (56%) than any other single race/ethiticcategory,
though thereis substantial representation aksian(17%) and Hispanic or Latino7%) populations N-JSHS respondents
were almost evenly divided between students id&etd with the race/ethnicity category of Asian (44%) and White (40%).
Approximately half of RSHS student responders were risingj §eaders(51%) among NJSHS responders the greatest
single grade level was rising colldgeshmen(44%).When asked ithey qualifiedfor free or reduceepricelunch(FRL)

a common indicator of lovincome status the vastmajority of N-JSH®espondentg93%)and RISHS respondents (71%)
reported that they did notqualify. As can be seen in Tabl8,& similarly larganajority of respondentsn both groups
attended public schoolsRISH87% N-JSH86%); most attended schools irsuburban areasRJSHS 62, Nl JSH$3%).

It is important to note that, based oregistration data reported in the APRurvey respondent@ppearnot to be
representative of the population of participatingJ$HS studentswho were50% female and 50% malélowever, he

APR does not contain complete data on other characteristics to alloa figlier comparison between the respondents

and thepopulation nor does it contain information on the population of students participating-#88RSThis issue will

be addressed with the use of a centralized application/registration system that allows for centralized collection of studen
information acoss the pool of JSHS patrticipants in FY15 and beyond.
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In summarypased on information from survey respondeni§HS$vas successful in attracting participation from female
studentg a population that is historically underrepresentedsomeSTEM fields ISHShad limited success in providing
outreach to students from historically underservadd underrepresentedace/ethnicity and lowincome groupsiespite
considerable FY14 efforts to increase the involvement of these studémisddition to students from suburban schools,
JSHServed students who regularly attended school in urlaad rural schoolswhich historically have lower or limited
resourcecompared tosuburban schooldlt is possible that complete participant infortitan, whichwill become available
through a centralized registration tool in FY14ll more accurately capture JSRI& a4 dz00Saa | G &SNX
historically underserved and underrepresented populatiohsough not conclusive, survey respondefrem RJIJSHS
suggests that regional symposia engage larger proportion of underserved and underrepresented groups (18% minor
race/ethnicity) than the NISHS (12% minority race/ethnicity)

Table 2. 2014 JSSHStudent Respondent Profile

Demographic Category R-JSHS N-JSHS
Questionnaire Questionnaire
Respondents Respondents
Respondent GendefR-JSH® =106, N-JSHS n = 43
Female 73 69% 25 58%
Male 31 29% 18 42%
Choose not to report 2 2% 0 0%
Respondent Race/Ethnicity (RSHS n £06, NJSHS n = 43)
Asian 18 17% 19 44%
Black or African American 1 1% 3 7%
Hispanic or Latino 18 17% 2 5%
Native American or Alaska Native 0 0% 0 0%
Native Hawaiian or Other Pacific Islander 0 0% 0 0%
White 59 56% 17 40%
Other race or ethnicity (specify): 5 5% 1 2%
Choose not to report 5 5% 1 2%
Respondent Grade Level{lEHS n £03 N-JSHS n = 43)
gh 1 1% 0 0%
10" 6 6% 2 5%
11 22 21% 9 21%
120 53 51% 13 30%
15 Year College Student 21 20% 19 44%
Respondent Eligible for Free/Reducéttice Lunch (RSHS n £06, N-JSHS n = 43)
Yes 20 19% 3 7%
No 75 71% 40 93%
Choose not to report 11 10% 0 0%

“Other=6t SNBRAI Yé¢ 6y ' HUOZ 4] YRsighSalirddréé GdaAESRZI¢ a! TAKI ysé
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Table B. 2014JSHStudent Respondent School Information

Demographic Category RJSHS N-JSHS
Questionnaire Respondent{ Questionnaire Respondent:

Respondent School Location{FSHS n = 106;MHS n = 43)

Suburban 66 62% 27 63%
Urban (city) 21 20% 11 26%
Rural(country) 18 17% 5 12%
Frontier or tribal school 1 1% 0 0%
Respondent School Type-FSHS n = 106;MHS n = 43)

Public school 92 87% 37 86%
Private school 9 8% 4 9%
Department of Defense school (DoDDS or DoDEA) 5 5% 2 5%

Table 8 summarizes the highest level of competition students reported achieving in 280héngRJSHS studentd 7%
of respondersparticipated in norpresenting roles (student delegate/observer), where&&e of NJSHS Student
respondents participated in present roles. These differencei student roles at RSHS and-BSHS ar@ keeping with
the emphasis placed on presenting at each leseldent delegate and observer roles argendedto facilitate future
participation atthe RISHS level, andJ$HS idesigned to engage most participants as presenters.

Table 4. 2014 JSHS Student Respondent Roles

Highest Level of Competition Achieved in 2014 RJSHS Questionnaire N-JSHS Questionnaire
Respondents (n = 104) Respondents (n = 43)

Oral Presenter 33% 49%

Poster Presenter 22% 49%

Nonpresenting Participant 47% 0%

Other 0% 29

“ One student who completed the-BSHS questionnaire indicated that the highest level of competition s/he reached in 2014 wesnmoetitive
regional poster presenter.

Inaddition, students were asked how many times they participated in each of the AEOP progsacas be seen in Chart

1, 67% of respondingrJSHStudents reported participating idSHSit least once Few students(9% or lessyeported
participating inany of the other AEOP programStudents who responded to the-86HS survggee Chart 2)eported
greater participation in JSHS (97% at least once and 39% more than once) but similarly limited participation in other AE

28
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programs (10% or less).he numlers of student respondents who were repeat participants in JSHS and who participated
in other AEOP programs asghtlyhigher than in the previous year.

Chart 1: R-JSHS Student Participation in AEOP Programs (n = 78-80)

Junior Science & Humanities SymposiufillllEZ7EEE 46% 8%

Gains in the Education of Mathematics and Science (GENISHIIINIGTGNGNGEEEEEET N 2%
Research & Engineering Apprenticeship Program (RESEIIIINEGEGEGEEEEEEEE T 605
Science & Engineering Apprenticeship Program (SEEEIIIIIGEEEEEE T -0 T
Junior Solar Sprint (JS S EG_GEEEEEEY 7 S £ %6
High School Apprenticeship Program (HSARIIIIEGEGEGEEEEEE 7 6
eCybermission |7 N 5 6
UNITE [ = T, 5%
GEMS Near Peer{iEEEEGG = A, 52/
Camp Invention |G- M 5

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
mNever @ Once @ Twice mThree or more times

2Because of the low response rates on the student questionnaire in both years, it is impassiblermine whether any differences
between the two datasets are real or an artifact of which students provided data

29

IT STARTS HERE. 7«



0eug

ARMY EDUCATIONAL
OUTREACH PROGRAM

Chart 2: N-JSHS Student Participation in AEOP Programs (n = 29-31)
Junior Science & Humanities Symposiug% 58% 16% 23%
UNITE 10%
Science & Engineering Apprenticeship Program (SEHERIINIEGEGEEEEEEEEE 7 6
Research & Engineering Apprenticeship Program (RESEIIIINGEGEEEEEEEEE 7 6
Gains in the Education of Mathematics and Science (GENSIIIIINIGIGTGTGTNGNEEE: 7S
High School Apprenticeship Program (HSARIIIIIIGIGNGEGEEEEEEE 7
eCybermission
GEMS Near Peer NG
Junior Solar Sprint (3S G 7
Camp Invention

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
mNever = Once @ Twice = Three or more times

Mentor Demographics

The 2014Mentor Questionnaire collected more extensive demographformation on the mentors than past years
whichissummarized in Table5l Slightly more responding mentors wei@male thanmale (%% vs43%) Similar to the
responding students, most of the responding mentors identified themselves as White ("Méftors wereprimarily
teachers (74%) or university educators (11%%)xheJSH®rogram, the majority of responding mentors servedesearch
mentors(59%);19% served asompetition advisorsand22% in some other rolenost commonly teacher athaperone
Additional characteristics of the mentors are included in Appe@dix
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Table Bb. 2014JSH3entor Respondent Profile

Demographic Category Questionnaire Respondents
Respondent GendeKkn =88)
Female 49 56%
Male 38 43%
Choose not to report 1 1%
Respondent Race/Ethnicity (n88)
Asian 5 6%
Black or African American 1 1%
Hispanic or Latino 5 6%
Native American or Alaska Native 1 1%
Native Hawaiian or Other Pacific Islander 0 0%
White 68 77%
Other race or ethnicity, (specif}f): 3 3%
Choose not to report 5 6%
Respondent Occupation (n = 88)
Teacher 65 74%
Other school staff 1 1%
University educator 10 11%
Scientist, Engineer, or Mathematician in training 3 3%
(undergraduate or graduate student, etc.)
Scientist, Engineer, dlathematics professional 4 5%
Other, (specifyf: 5 6%
Respondent Role idSH$n = 86)
Research Mentor 51 59%
Competition advisor 16 19%
Other, (specify) 19 22%

“ Other=a DSNXI y>é a! YSNAOI yZIé 9 a4l dzYl y oé

5 Other=aYSY(i2NJ 9 NBaGt NOMAORWEMEBAGZNE: a 02t dzy i SSNkIF RY | 43aiGk 0O2RANBOG 2
Technician (staffp €

§ Otherx (i S OKSNE o0y I' MANOBRABNBRIERISNRYPElr 00l s0daGa@RSy i | ROA&2NI
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Actionable Program Evaluation

Actionable Program Evaluation is intended to provide assessment and evaluation of program processes, resources, a
activities for the purpose ofecommending improvements as the program moves forwafthis section highlights
information outlined in the Satisfain & Suggestions sections of TalXes

A focus of the Actionable Program Evaluatimefforts toward the longterm goal ofJSH@&nNd all of the AEOP to increase
YR RAGSNAATFE GKS FdzidzNB Lk22f 2F GFfSyd OF LI of .SISBST C
regional symposia are engaged in expanded outreach efforts to idemtdgrrepresentedpopulationswho are capable

of succeeding in JSHBhus, it is important to consider ha¥#6H® marketed and ultimately recruits student participants,

the factors that motivate students to participate d$SHS LJ- NI A OA LJ y (1 a Q LIS NDS Liitieswhat 2 ¥
value participants place on program activities, and what recommendations participants have for program impravement
The following sections reportstudent and mentorperceptionsthat pertain to current programmatic efforts and
recommend evidencéased improvementso help JSHS achieve outcomes related to AEOP programs and objectives
specifically, to help JSHS continue to expand participation from and support STEM education for students frol
underrepresented groups.

Marketing and Recruiting Underrepresented Populations

JSHS regim@al symposia are engaged in outreach efforts to identify underrepresented populations who are capable o
succeeding in JSHSpecific strategies for recruiting underrepresented populations inclueleeldping partnershipgith
internal and external mentorship programs, heighitegn awareness among high schools in diverse areas, hosting
workshops at the regional symposium or through externally funded teacher training workshops, and travel support fo
schools.More generally program announcements were prepared and published irfalieor at the start of the academic
school year, to invite participation, and distributed by direct mail and electronic mail to targeted high school teachers
guidance counselors and principalSther recruitment methods in 2014 included:

1 Personal contact and networking with individual teachers and high school administration

9 Presentations at statewide teachers association meetings

9 Advertising via listserves and newsletters reaching sciencetzg

1 Universityhosted websites and newsletters

1 Coordination with universitgdmissionglepartmentswhich publicize university programs to high schools throughout
their states;

9 Partnerships with internal and external mentorship programs to identifyesttsl and

1 Coordinationwith outreach events hosted by undergraduate student groups, including honors groups and groups
servingunderrepresented populationsuch as the National Society of Black Engineers
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In order to understandvhich recruitment methodsre most effective,lie questionnaireasked students to select all of

the different ways they heard abo@SHS Chart3& dzY Y NA T Sa a i dzRre ynosk feequiliByanieltighadS &
source of information abouthe JSH®rogramwas ateacher or professo(RJSHS 88 N-JSHS 72§46 Other significant
sources for NJSHS student responders were the JSHS website (33%), a past participant of JSHS (28%), friends (28%
school or university newsletter or email (21%).

These data were analyzed by student subgoigender, race/ethnicity, FRL, and regional/national participatitm)
determine if different groups of youth learned about the JSHS program in a different manner. No meaningful difference
were found among student subgroups in how they learned about JSHS by any of these factors. Taken togsther,
findings suggest tit the multipronged approach is helpful in student recruitment gtudents from all sugroups.

3 Item-level tests were conducted without a Type | error control, increasing the possibility of false positives (i.e., detégtiifizans
difference when no difference truly exists).
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Chart 3: How Students Learned about JSHS

88%

Teacher or professor; 72%

School or university newsletter or emaiﬁ 13%| 219%

Another past participant ofJSHﬁ 11% | 28%
itoli 8%
JSHS website! | 33%
i . 8%
Friend ! | 28%

Immediate family member (e.g., mother, father, siinngFI 6%%
4%
Mentor from .JSHSEI £0h

. 1 1%
Guidance counselorL| 20

Army Educational Outreach Program (AEOP) Web:!_iféz%%
Someone who works with the Department of Defende 1%
Friend of the family ad 5%
Facebook, Twitter, Pinterest, or other social medlia_l 5%
Other (specify): 4%

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

H R-JSHS Students (n = 106) N-JSHS Students (n = 43)

Mentors were also askeow they learned aboutlSHSsee Char#d). The most frequent responses were personal
contacts, including a past JSHS particiga2to), a colleague (27%), or a student (19%addition, 16% indicated learning
about the program from the JSHS website, 15% from a school/university/professional organization newsletter or ema
and 13% from a JSHS event or site host/director.
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Chart 4: How Mentors Learned about JSHS (n = 88)

Past JSHS participaniss  32%

A colleague § d 27%
Astudent — 19%
JSHS websites d 16%

School, university, or professional organization newsletter or enmail T ———— 15%
JSHS event or site host/directo —— 13%
A supervisor or superior ———" 8%

Workplace communicationsisd 2%

AEOP website & 2%
Someone who works with the Department of Defense 1%
STEM conferenced 1%

Other (specify): — 7%

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

To examine whether mentors are expanding their participation in AEOP programs, the questionnaire asked how mar
times they participated in each of the AEOP programstween 62% and 86% responding mentors indicated never
hearing of the other AEOP progran8¥ reported that they had not heard of JSHS, perhaps because the questionnaire
did not include the acronymFor each AEOP program other than J3ld3nore than5% of respondentsdicated ever
participatingin the specified AEOBrogram

Factors Motivating Student Participation

Student questionnaires arttie focus group included questions to explavbat motivatedstudentsto participate inJSHS
Specifically, the questionnaire asked how motivating a number of factors were in their decision to ptatiéip can be

seen in Tabld6, there were some similarities in thiactors motivatingregional students andational students. For
example, he top three motivating factors for RSHS responders, teacher or professor encouragement $8@ting
GSEGNBYSt & inegst h STEMA4P%A)E ahdzlearning in ways that are not possible in school (43%), were als
extremely motivating for manyational students(45%, 86%, and 64%, respectivelijowever, there were numerous
differences letween the groups.Regional students rated teacher or professor encouragement more hitjtdy did
National studentga smalleffect siz& of d = 0.418tandard deviations In contrastNationalstudents weremoderately

4 Twotailed independent samplestest, t(143) = 2.29p = 0.023.

5 Effect sizes are used to facilitate comparison of the magnitude of differences across different outcomes and/or studtéady pu
differSy 084 2y | aGFyRFNRAT SR YSGNAO® C2NJ RAFFSNBYOS o6SixwbSy
0KS (g2 3INRMzLJA RADGARSR o6& GKS L12tSR aidl yRIFENR RS@JA smah@s50 ¢
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more motivated than Regionaktudentsby having fun (d = 0.744 standard deviatiorthgir interest in STENd = 0.730
standard deviationg their interest in STEM careers with the Army (d = 0.711 standard deviations), networking
opportunities (d = 0.687 standard deviation®arningin ways that are not possible in schaal = 0.503standard
deviationg and serving the community or countrfd = 0.548standard deviationg and slightlymore motivated by the
opportunity to use advanced laboratory technology= 0.37%tandard deviatias).®

Table B® G9EGNBYSt e az2iA@lFiGAy3aé CIFHOG2NER T2N { ddzRSy (a

ltem R-JSH®)uestionnaire N-JSH®)uestionnaire
Respondentgn = 101103) Respondentgn = 42)

Teacher or professor encouragement 50% 45%
Interest |nISC|encetechnoIogy, engineering, or 49% 86%
mathematics (STEM)

Learning in ways that are not possible in school 43% 64%
Desire to expand laboratory or research skills 38% 55%
Exploring a unique work environment 34% 40%
Desire to learn something new otteresting 33% 45%
Résumé or college application building 31% 31%
Opportunity to use advanced laboratory technology 28% 38%
Having fun 25% 55%
Networking opportunities 25% 43%
Parent encouragement 24% 26%
Serving the community or country 21% 38%
The program mentor(s) 21% 33%
An academic requirement or school grade 21% 17%
Opportunity to do something with friends 20% 31%
Earning money over the summer 10% 24%
Interest in STEM careers with the Army 8% 26%

medium, and 0.80 large. Cohen, J. (19&8atistical power analysis for the behavioral scienckldisdale, NJ: Lawrence Erlbaum
Associates.

5 Two+tailed independent samplestests: having funt(142) = 4.04p < 0.001;interest in STEM(143) = 3.97p < 0.001 interest in
STEM careers with the Arnb§d43) = 3.88p < 0.001networking opportunitiet(142) = 3.73p < 0.001jearning in ways that are not
possible in schod{143) = 2.70p = 0.008serving the community or countty143) = 300,p = 0.003and opportunity to use advanced
laboratory technology(143) = 2.06p = 0.042.
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For each item in Tables1differencedetween females and males, minority students andmonority studentsandFRE
eligible students and neRRLEeligible students were tested to identify whether different factors were more or less
motivating for different student groupsMinority studentswere more likely than nominority students to indicate being
motivated by their interest in STEM careers with ey’ (d = 0.472 standard deviations). Likewise, students eligible for
FRL were more likely than those not eligible for FRL to be moti\mtdldeir interest in STEM careers with tAamy (d =
0.458 standard deviations) as well as serving the community or c&ydtry0.636 standard deviations).

One motivating factor that was not on the questionnaire, scholarships and prizes, was brounyh® opthe 4 focus group
participants when they were asked why they chose to participate in JSHS. As one student replied

L KIR a2YS FTNBS (G4AYS FyR L FTAIdZNBR AdGQa I ANBFHG 2
look good on a dtege resume, and | was just interested in doing some rese@elSHS Student)

The JSHS Experience

¢KS aGdzRSY(d ljdzSadGAz2yylANB AyOf dzZRSR aS @SN} OSHSatdchwvathat & | .
experience compared to their STHWRrning opportunities in schoolWhen asked what field theidSHS:xperience
focused ona largemajority of respondingRegionalktudentsand slightly more than half of National studersislected
science (RSHS 80%;-0dHS 53%pllowed by engineeringRJSHS 13%;-MHS 21%), technologyJ&EHS 5%;-MHS
18%), and mathematigRJISHS 1%:-0HS 9%a SY 12 NA 6 SNB a1 SR aAYAT I NI |jdzSadAa
projects. Overall, their responses paint a similar picture of the JSHS exjeefiesponses to these items can be found in
Appendix Cj.

As can be seen in Cha&itaboutathird of Regional students and half of National studeint$icated that theydesigned
the entire project on their own, and oAurth of the students in each gupworked with their mentor to design a project.
The remainingtudentsreported working with ther mentor and research team to design a projdetJSH30% N-JSHS
12%), having a choice among various projects suggested by their memn@8KIS 8%;-06H32%), or being assigned a
project by their mentor (RISHS 5%;:-08HS 0%As noted earlier, students are encouraged to participate in H&SRS as
delegates or observers, as well as competitors, Aimd5 Regional responders did not have a project

" Twotailed independent samplestest, t(132) = 2.09p = 0.039.

8 Twortailed independent samplestests: interest in STEM careers with the art{33) = 1.99p = 0.048; serving the community or
countryt(133) = 2.78p = 0.006.

% Because of the low response rates on both the student and mentor questionnaires, it is impossible to determine whether an
differences between the two datasets are real or an artifact of which students and mentors provided data. In additiontas me
typically worked with multiple students, it is not clear which students mentors were considering when responding to these item
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Chart 5: Student Input on Design of Their Project
60% 53%

40% 34%

23% 24% 20%
20% . 10% 12% g0 12%
39 E
0% ] I — 0%
| designed the | worked with my | worked with my | had a choice | was assigned a |did not have a
entire project on mentor to designa mentor and among various project by my project
my own project members of a  projects suggested mentor

research teamto by my mentor
design a project

B R-JSHS (n = 93)= N-JSHS (n = 34)

Most students worked alone (or alone with their research mentor) on their projecSHS 52%;-MHS 59%)Some
reported working in a shared laboratory/space with others, but on different projg&SHS 15%:-MHS 15%), or worked
alone but met withothers regularly to discuss their projectsJBHS 3%,-06HS 15%)ery few students (RSHS 6%;-N

JSHS 9%) reported working with a group on a single pr@eetChart 6)

Chart 6: Student Participation in a Research Group

80%
0,
60% 520 >0
40% .
20% 21% 15% 15% o 9% 15%
- 0% L] 6% 3% 2% 3%
0% | —
| worked alone (or |did nothave a | worked with | worked with a | worked alone onl worked alone on a
alone with my project others in a shared group who all my project, and | project that was
research mentor) laboratory or other worked onthe  met with others closely connected
space, but we same project regularly for with projects of
worked on different general reporting opthers in my group
projects discussion

B R-JSHS (n = 94)= N-JSHS (n = 34)
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Students were also asked abaeéveraltypes of STEMelated activities theyengaged in during their experiencés can

be seen irChars7 and 8 National respondents tended to report engaging in the activities more frequently than Regional
respondents. Most Regionalrespondentsindicated learning about new STEM topics and camitating with other
students about STEM on masdysor every day of the experienc®©ver 40% of RSHStsdents also reported interacting

with STEM professionals, applying STEM knowledge tdifieealituations, learning about different STEM careerg] an
learning about cuttingedge STEM research on mdslysor every day In contrast, for each of the six activities, over 60%

of National respondents reported engaging in the activity daily. Almost all National respondents reported engaging i
learning alout new STEM topics (98%) on most days or every day, and 93% reported interacting with STEM profession:
learning about cuttingedge STEM research, and learning about different STEM careers on most days or ev&iyeatay.
that the students who attendedN-JSHS were selected based on the quality of their projects, it is not surprising that their
JSHS experiences included more frequent learning about STEM.

Although differences between the groups were not statistically tested for each individual activayposite scoréwas

Ot OdzZf F ISR FT2NJ GKS asSi 27F | Ol XN @spbis&ScatEgoringere tofviertedo[a Sdaleld/ A
2F Motatalid SFir2Everyday +FyR GKS | @SNI 3S | WeNBakulated. fThe cdmpdSiné &corasy
were used to test whether there were differences in student experiences by Regional or National JSHS participatic
gender, race/ethnic group (minority vs. noninority students)and FRL status.-FSHS students hagiy average, lower
scores than NJSHS students on tlieearning about STEM in J$E@nposite'? (a very large effect of d = 1.197 standard
deviations). There were no other differences by group.

Mentors were asked similar questions about the nature ofitlie(i dzR &xpdiiénces. Overall, theirresponsesnore
closelyresemble SIA 2y | f A0 dzZREBY ¥ aRl 8K & VIR § a BvihdzRStiyfde SoQthsNddisatida gt S &
their students had opportunities to engage in these activities atfewes, nost days, or every day.

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

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

Ue¢KS / NRPyolOKQa |t LKI NBtAFoOAfAGE FT2N) GKSAaS ¢ AGSYa gla no
2 Two-tailed independent samplestest: t(137) = 6.35p < 0.001.
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Chart 7: Nature of Student Activities in JSHS for R-JSHS Respondents

(n =96-97)
[SENY o62dzi yS¢ &aOASYyOSEEKSIONM?2t 2 2596 Sy 3154 INNNEEREZN
Communicate with other students about STE Nl NI 27% 14%
Interact with STEM professional SN0 27% 14%
Learn about cutting-edge STEM resear GllZ2ENTI0%0 30% 16%
Learn about different STEM careeSIFCZNNTA%N 26% 16%
Apply STEM knowledge to real life situatio SIS ZENI0%1 28% 24%

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

mNotatall mAtleastonce '« Afewtimes i Mostdays ®Everyday

Chart 8: Nature of Student Activities in JSHS for N-JSHS Respondents
(n =39-40)

[ SFENY |o62d2i ySg &a0ASyOSs (iB@ky2f2383 Syaay8®nRy3Iz 2NX

Communicate with other students about STEM 15% 10% 74%
Interact with STEM professionals 8% 18% 75%
Learn about cutting-edge STEM researéhil 5% 20% 73%
Learn about different STEM careers 8% 20% 73%
Apply STEM knowledge to real life situatior8l 10% 25% 63%

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

mNot atall mAtleastonce '« Afewtimes = Mostdays = Everyday

Sudents were also asked about ways they lligseminatedheir researctduring their JSHS experiendeegional student
responders appeared to have lower engagement with research dissemination acthitas National students, possibly
relatedto differences in the quality of their projectdMost respondents in each group had presengethlk or poster to

B Differences between the-BSHS and-BSHS responses to these items were not tested for statistical significance.

40

IT STARTS HERE. 7«



0eug

ARMY EDUCATIONAL
OUTREACH PROGRAM

other students or facultyR:ISHS 559N-JSHS 7206 Approximately twethirds of National studentand almost halfof
Regional students also reportdtiat they had attendeda symposium or conferencé{% and46% respectively,
presenteda talk or poster at a professional symposium or confere6884 and33% respectively, andor won an award
or scholaship based on the researcBq4% and30% respectively. In addition, 2840% of National students planned such
dissemination activities in the futureAlthoughrespondentsmay have includedomeJSHSponsored events/activities
when answeringthis queston, almost ondfourth of National students reported having written or-eoitten a paper for
publication in a research journal (see TabR.

Table 17. Students Engagement with Research Dissemination Activities During JSSHS

R-JSHS Questionnaire N-JSHS Questionnaire
Respondents (n 206) Respondents (n 43)
| presented a talk or poster to other students or
P P 55% 72%
faculty
| attended a symposium or conference 46% 67%
| presented a talk or poster at a professional
presen P P 33% 63%

symposium or conference
| won an award or scholarship based on my reseg 30% 65%
| will attend a symposium or conference 12% 40%
| will present a talk or poster to other students or

P P 8% 33%
faculty
| will present a talk or poster at a professional

P . P P 8% 28%
symposium or conference
| wrote or cowrote a paper that was/will be

. . p p- 8% 23%
published in a research journal
| wrote or cowrote a technical paper or patent 5% 19%
| will write or cewrite a technical paper or patent 4% 12%
| will write or cowrite a paper thatwvas/will be

. ( p- p 1% 16%
published in a research journal

Because increasing the number and diversity of students whaupUs3 EM careers is one goal of &EEOPthe student
guestionnaire also asked how many jobs/careers in STEM in general, angab$kelteers in the DoD more specifically,
students learned about during their experiencés can be seen in Tabl®, the vast majority of Regionatudents
reported learning about at least one STEM job/career, alntbst half(46%) reported learning abotitve or more. Most
Regionaktudents reported learning about at least one DoD STEM job/caaeedrhalfreported learning aboumultiple
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different STEM jobs/careers in the DoBll National students reported learning aboutlaastthree STEM jobs/careers
and at leastwo DoD STEM jobs/careensith about threefourths learning aboutive or more of each type of job/career.

R-JSHS Questionnaire Respomde (n =83) N-JSHS Questionnaire Respondents (81¥
STEM Jobs/Careers DoD STEM STEM Jobs/Careers Dob STEM
Jobs/Careers Jobs/Careers
None 16% 40% 0% 0%
1 4% 10% 0% 0%
2 6% 7% 0% 6%
3 17% 13% 16% 13%
4 12% 5% 6% 6%
5 or more 46% 25% 77% 74%

Students were also asked which resources impacted their awareness of DoD STEM tatensl students appeared

to have experienced more of the resources than Regional stude@ser half of National student responders had
experienced all of the resoces with the exception of the Army STEM Career Magazine, wheveashalf of Regional
students repored that they did not experience the AEOP brochure, AEOP instructional supplibge, AEOP website,
AEOP social med{aee Charts 9 and 10)AccordinglyNational students tended to report greater impadise to these
resourceghan Regional students. Responsettis series of questionsere analyzedo determine whether differences
between National and Regional students were statistically significslational students reported greater impactspn
averageF 2 NJ AYPAGSR aLSF{SNE 2N aOFNBSNE S@Syida o0OSNE I N
(very large effect of d = 1.049 standard deviations), and my mentor(s) (modsfate of d = 0.518 standard deviations).

14 Twotailed independent samplesit Sa G ayY Ay @A G SR & LI3(BE) SHNIBp <0001 patticipatos INESHEID)SY (0 a
4.74,p < 0.002 my mentor(s)t(72) = 2.10p = 0.040.

42

IT STARTS HERE. +



ARMY EDUCATIONAL
OUTREACH PROGRAM

0eug

Chart 9: Impact of Resources on R-JSHS Student Awareness of DoD STEM
Careers (n = 90-92)

Participation in JSHS 35% e 17% 10% IEEZZE
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Chart 10: Impact of Resources on N-JSHS Student Awarenessof DoD STEM
Careers (n = 32-33)

Participation in JSSHSELZ 15% 79%
JSHS website[slel) 27% 30% 27%

LYGAGSR &aLISH {1 SN2 NJ a O33%B SNE SOSyia58%

AEOP brochure [JIIFEZELA 24% 24% 24%
My mentor(s) 24% 15% 24%
AEOP instructional supplies (Rite in the Rain notebook, Lab 13% 22% 19%
AEOP website 18%  12% 15%
AEOP social medidiEZZ:] 21% 18% 9%

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

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

Differences between groups on these items were also tested based on gender, race/ethnicity, and FRL status. Minor
students reported greater average impacts than somority student$® for the AEOP brochure (large effect of d = 0.923
standard deviations), their mentor (large effect of d = 0.885 standard deviations), and the JSHS website (large effect o
= 0.835 standard deviations. A significant difference was also found for thebh&sDBre based on FRL status, with+RL
eligible students reporting much more impact (a large effect of d = 0.790 standard deviations) thé&Rkaligible
students!® No significant differences were found based on gender.

Students in the focus group welasked whether they had learned about STEM job/career opportunities in the DoD as
part of JSHS.During the discussion about DoD STEM jobs/careers, each student meniiesr@ihg about DoD
opportunities fromthe invited speakers they had seen atJNHS Overall, all agreed that they had learned about DoD
STEM jobs/careers, but put different emphasis on the importanceI8HRS activities andJ$HS activities for increasing
their awarenessAs three said:

5 Twotailed independent samplestest: AEOP brochuré(58) = 2.97p = 0.004; my mentor(s}(67) = 2.83p = 0.006; JSHS website,
t(72) =299 ,p = 0.004.
6 Twotailed independent samplestest, t(72) = 2.61p = 0.011.
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I know that the military has all kinds of diféat jobs and experiments going on, but | mostly know what | heard in
the talks today and yesterday about the jobs availaljfeJSHS student)

| did learn about some Navy things that they talked about yesterday, but, more at my regional fair, thieydals
the Army demonstration like robots and everything, they actually had the little minitfaso | kindof learned
more there at that level(N-JSHS student)

In regionals we learned more about the fmiportunities available in STEM.QY y 2 (i  aldudEhie agofi &
a2 LQY y2i adaNB AT GKSe& aiNBaaSR GKFG AG ¢l a 525 3
that are available in STEMIated jobs.(N-JSHS student)

The questionnairealsoaskedstudents how often they egaged in various STEM practices dudBiS Results indicate
that Nationalstudents were actively engaged in doing ST&EMll or most days in JSk®e Chart 11)For example69%
of respondingN-JSHStudentsreported participating in handen activitieson most days or every dag4%indicated
working as part of a teammand 64%eported coming up with creative explanations or solutions addition, students
indicated being integrally involved the work of $T@&n most days or every day, includipgsing questions to investigate
(56%), analyzing or interpreting data (57%), drawing conclusions from an investigation @8igning investigations
(53%, and building/simulating somethin@&5%)

In contrast(seeChart 12) 40% or more of Regional students reported having engaged in only two of the activities on most
days or every day: posing questions to investigate (41%) and coming up with creative explanations or solutions (40¢
Over a third analyzed or intergted data (39%); drew conclusions from an investigation (37%), participated in-bands
activities (36%), and/or worked as part of a team (34%). In addition, for each of the activities listed, between 16% ar
29% of Regional students reported that thegdmnot engaged in the activity at all in JISHS
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Chart 11: R-JSHS Student Engagement in STEM Practices in JSHS (n = 92-97)

Participate in hands-on STEM activitie SN2 26% 16%

Work as part of a team 24% 15%

Come up with creative explanations or solutiorSIIRER 18% 25% 22%

Pose questions or problems to investigate I 22% 25%

Practice using laboratory or field techniques, procedures, and to 29% 8% 27% 20%
Analyze and interpret data or informationJfTEER 22% 24% 25%

Draw conclusions from an investigatio iJFEEZ 20% 24% 23%

Carry out an investigation 24% 18% 29% 17%

Design an investigation |22 27% 20%

Build (or simulate) something [ 28% 27% 17%

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

mNotatall mAtleastonce ' Afewtimes @ Mostdays ®Every day
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Chart 12: N-JSHS Student Engagement in STEM Practices in JSHS (n = 37-39)

Participate in hands-on STEM activitie LM 21% 28% 41%
Work as part of a team 18% 28% 36%
Come up with creative explanations or solutiorglZBEEZ  16% 32% 32%
Pose questions or problems to investigate L0 26% 24% 32%
Practice using laboratory or field techniques, procedures, and tOSIEFEIZIFEIZE  21% 26% 23%
Analyze and interpret data or informatiorjJJilELZ) 16% 14% 35% 22%
Draw conclusions from an investigatio Lz S0 11% 42% 18%
Carry out an investigation | ISZIIECZ 21% 24% 18%
Design an investigationECZINFZIZ 13% 32% 21%
Build (or simulate) somethingelIZIIFZLZ 0 16% 29% 26%

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

mNotatall mAtleastonce '« Afewtimes @ Mostdays = Every day

I O02YLRAAGS aO02NB ¢l a OFfOdzZ i SR T2 N KAARsp&Ee caeforidsi S
were convertedi 2 | & ONot abalE2 B 2@very dag | Y &verdigh &ross all items in the soates calculated.

The composite score was used to test whether there were differences in student experiences by Regional or National J¢
participation, gender, race/ethnity group (minority vs. nominority students)and FRL status. There was a significant
difference in scores bigegional vs. Nationghrticipation. Regional students had, on average, lower scores than National
students on the Engaging in STEM Practices in JSHS cofifasitedium effect of d = 0.8%tandard deviations). There
were no significant differences by gender, race/ethnicity, or FRL status.

54 FNRBY GKS YSYyiOu2N ljdSaGA2yyFANBE 3ISYSNIftfte AYyRAOL
activities somewhat more frequentthan RJISHS students reported engaging in the activities, but not as frequently as N
JSHS students. For example, over 50% of mentors reported that their students had opportunitiss tupstions or
problems to investigat€55%), participate in handon STEM activitie$57%9, draw conclusions from an investigation
(5399, cmme up with creative explanations or solutiofi1%), practice using laboratory or field techniques, procedures,
and tools(57%), analyze and interpret data or informatig2%9, and arry out an investigatior52%j.

7¢KS / NRPyolOKQa FfLKIF NBfAFoAfAdGe FT2N) 6KSaS wmn AGSya gl a n
¥ Twotailed independent samplestest, t(136) = 3.13p = 0.002.

47

IT STARTS HERE. 7«



ARMY EDUCATIONAI.
OUTREACH PROGRAM

To examine how thdSH®xperience compares to their typical school experience, students were asked how often they
engaged irthe same activities in schoollhe responsewere combined into compositésthat are parallel tahe ones
asking about JSH®dividual item responses can Bsind in AppendiB). Sores were higheon the éin JSH&version of

G[ SI NY Ay 3 thad @ dazédin §cldodE aetsiort®for both Regional (a small effect of d = 0.284ndard deviations

and National (aery largeeffect of d =1.200standard deviationsstudents However,# NJ 4§ KS a9y 3l IAy 3 A
composite, thedin schoot score was highétl K Iy G KS & A (A smalf effdctéof d& . REBandad deviations

for Regonal students National studentgeported engaging in STEM practices almost equally in JSHS and in school (se
Chart 13) These data indicate thatlSH®rovides studentsparticularly NJSHS studentsyith more intensive STEM
learning experiences than they would typically receive in scimsbme ways, but not in others

Chart 13: STEM Engagement Composites
(R-JSHS n =98-99, N-JSHS n = 40)

5.00 1 4.62
4.00 -
3.27 3.34 350

3.00 - B R-JSHS in JSHS
R-JSHS in Schoao

200 - N-JSHS in JSHS

N-JSHS in Schoa
1.00 -
0.00 - . .
Learning about STEM Engaging in STEM Practices

The Role of Mentors
Mentors play a critical role in th&SH$rogram Mentors provide oneon-one support to studentsshaperonestudents,
advise students on educational and career pathay provide opportunities for students to use laboratory space and/or

DY SEINYAYI 02dzi A NPUORPGKQOKRREIKI KNRf A 6AfAGeE 2F nodpmH D a9
alpha reliability of 0.964.

20 Twortailed independent samplestests: RISHI(99) = 2.798p = 0.006; NJSHZ,(40) = 7.580p <0.00L.

2! Twortailed indepemient samples-test, t(98) = 2.830p = 0.006.
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equipment,and generally serve as STEM role modeld &M Students Over 70% ofmentors responding to thenentor
guestionnare reported workingwith 5 or fewer studentswith a range of to 50 students

Mentors wereaskedwhether or not they used a number of strategies when working with studefitsese strategies
comprised five main areas of effective mentoriffg:

1. Establishing the relevance of learning activities;

2. Supporting the diverse needs of students as learners;

3. {dzZLILR2 NI AYy3 &aidzRSyiaQ RS@OSt2LIYSyd 2F O02fft 02N A2y
4, { dzZLILR2 NI AY 3 aGdzRSydaQ Sy3arasSySyid Ay al dziKSyGaaoég {¢
5. Supporh Y3 aGdzRSyiaQ {¢9a SRdzOFdA2ylf FyR OF NEBSNJ LI (K

Large proportions of responding mentors used several strategies to help make the learning activities relevant to studen
(see Tabld9). For examplethe vast majority tried to learn about the studenasid their interests at the beginning of the
program (86%) and made explicit provisions for students wishing to carry out independent studies (86%). Many al
encouraged students to suggest new readings, activities, or peifjé@to); gave students rekifle problems to investigate

or solve (77%)and helped students see how STEM can affect them or their communities (73% and 70%, respectively
About two-thirds asked students toelate outside events or activities to topics covered in the program (631%¢lected
NEFIRAYy3Ia 2N I OGAGAGASE BB SR G2 addRSydaQ ol O1 3N dz

22 Mentoring strategies examined in the evaluation were best practices identified in various articles including:
Maltese, A. V., &ai, R. H. (2011). Pipeline persistence: Examining the association of educational experiences with earne
degrees in STEM among US studeBtsence EducatioB85(5), 877907.
Ornstein, A. (2006). The frequency of hatmtisexperimentation and student attides toward science: A statistically significant
relation (200551-Ornstein).Journal of Science Education and Technolbg(3-4), 285297.
Sadler, P. M., Sonnert, G., Hazari, Z., & Tai, R. (2012). Stability and volatility of STEM career intemesthndiigA gender
study.Science Educatiof6(3), 411427.
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Table19. Mentors Using Strategies to Establish Relevance of Learning Activities@47-8)

Item Questionnaire Respondent:
CAYRAY3 2dzi | 62dzi & dzR Sfthe He@inning ddthephBrai; 86%
Making explicit provisions for students who wish to carry out independent studies 86%
Encouraging students to suggest new readings, activities, or projects 79%
Giving students redife problems to investigate @olve 77%
Helping students become aware of the roles STEM plays in their everyday lives 73%
Helping students understand how STEM can help them improve their communitie 70%
Asking students to relate outside events or activities to topics covered iprigram 67%
{StSOGAY3 NBIFIRAY3Ia 2N FOGABAGASA (KL 66%

Similarly, mentors reported using a variety of strategies to support the diverse needs of students as leasnesin be

seen in Tabl@0, 90% of mentors reportedreating all students the same way, regardless of gender or race/ethnichgy
strategies ofising diverse teaching/mentoring activitiand helpngstudents find additional support if neededkere each

used by 85% of mentorsMany mentors used gender o#&al language (8%)and provided extra support for students
who lacked background knowledge (80%). Most also integrated activities intended to support women underrepresente
studentsand tried to find out about student learning styleS%6each.

Table20. Mentors Using Strategies to Support the Diverse Needs of Students as LearnerdX8G}

Item Questionnaire Respondents
Interacting with all students in the same way regardless of their gender or race 3 90%
ethnicity
Using diversgéeaching/mentoring activities to address a broad spectrum of stude 85%
Directing students to other individuals or programs if | can only provide limited 85%
support
Using gender neutral language 81%
Providing extra readings, activities, or other saggdor students who lack essential 80%
background knowledge or skills
CAYRAY3 2dzi [ 02dzi addzRSyidaQ € SFENYyAY 63%
Integrating ideas from the literature on pedagogical activities for women and 63%
underrepresented students

aSYyi2NBR NBLR2NISR dzaAy3 Ylyeée AaGNFGS3IASa G2 adzll2 ke aid
Table21). For example, nearly all of those responding to the questionnaire indicated having stpdetitgpate in giving
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and receiving feedback9@%) and listen to the ideas of others with an open mint4® The vast majority also had
studentsexplain difficult ideas to others (85%) awdrk as members of a team on activities or projects (83%).

alle e O O alegie O PDPO e pDevelop e O Oliaporatio s 14[0 erpe OlNa
3-80
Item Questionnaire Respondents

Having students participate in giving and receiving feedback 93%
Having students listen to the ideas of others with an opend 91%
Having students explain difficult ideas to others 85%
Having students work on collaborative activities or projects as a member of a te 83%
Having students exchange ideas with others whose backgrounds or viewpoints 75%
different from their own

Having students pay attention to the feelings of all team members 72%
Having students develop ways to resolve conflict and reach agreement among t 71%
team

Having students tell others about their backgrounds and interests 59%

When asked about strategies used to support student engagement in authgmtdMactivities, 9% of responding
mentors reportedallowing students to work independently as appropriate for their-sginagement abilities and STEM
competenciesand 90%of mertors indicated givingd 2 y & 1 NJzOG A @S FSSRol 01 (2 AYLINEJ!
Table22). Encouraging students to s&esupport from other team member&88%), helping students practice STEM skills
with supervision (88%), demonstrating the use alfdratory/field techniques, procedures, and tools (87%gying
students access and critically review technical texts or media (83%granmliraging opportunities in which students
could learn from other$83%)were also widely used strategieseathingassigning readings about specific STEM subject
matter was reported by 73% of mentors.
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Table22. Mentors Using Strategies to Support Student EngagemerdAnthentice STEM Activities (n #7-78)

Item Questionnaire Respondents
Allowing students to workndependently as appropriate for their setfanagement 94%
abilities and STEM competencies
DAGAY3I O2yaidNHz2OGAGS FTSSRol Ol G2 AYL 90%
Helping students practice STEM skills with supervision 88%
Encouraging students to seekpgort from other team members 88%
Demonstrating the use of laboratory or field techniques, procedures, and tools 87%
students are expected to use
Having students access and critically review technical texts or media to support 83%
work
Encouraging opportunities in which students could learn from others (e.g., team 83%
projects, team meetings, journal clubs)
Teaching (or assigning readings) about specific STEM subject matter 73%

The last series of items about mentoring strategies fécBs 2y & dzLJLR2 NI Ay 3 addzRSyiaQ
pathways (see TabR8).22 The vast majoritpf the responding mentors reportesharing their own experiences, attitudes,
and values about STEM (88%) asking students about their educational and career interé%d) Many also provided
guidance to students, either about educational pathways that would prepare them for a STEM Gagépby critically
reviewing their résumé, application, or intervigoreparations (74%3yr by recommending extracurricular programs that
align with their educational goal3Z%)

Given theJHSHyoal of broadening the talent pool in STEM fields, it is somewhat surprising thdhisds or fewer of the
responding mentorseported: (1)discussing STEM career opportunities outside of the DoD or other government agencies
(64%),(2) highlighting theunder-representation of women and racial and ethnic minority populations in STEM and/or
their contributions in STEK9%)or (3) discussing STEM careers within the DOD or governr88¥)( In addition, given

the interest in having students graduate into other AEOP opportuniiigs,also surprising that onl$8% of mentors
recommended other AEOP programs to students

2 The student questionnaire included subset of these items. The student data are similar to the mentor data, and can be found
Appendix B.
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Table23. Mentors Using Strategies to Support Student STEM Educational and Career Pathway8{f6}-

Item Questionnaire Respondents
Sharing personal experiences, attitudes, and values pertaining to STEM 88%
lalAy3 Fo02dzi aiddzRSy inerestsSRdzO GA2Y | § 84%
Providing guidance about educational pathways that would prepare students for 7%
STEM career
I NAGAOFffe NBOPASgAYy3d aldzRSyidiaQ NBadz 74%
Recommending extracurricular programs that align with studeft S R dzO 72%
Discussing STEM career opportunities outside of the DoD or other government 64%
agencies (e.g., private industry, academia)
Discussing notechnical aspects of a STEM career (e.g., economic, political, ethi 60%
and/or socialssues)
Helping students build effective STEM networks 57%
Recommending student and professional organizations in STEM 55%
Highlighting underepresentation of women and racial and ethnic minority 49%
populations in STEM and/or their contributions irEST
Discussing STEM career opportunities with the DoD or other government ageng 30%
wSO2YYSYRAY3 I N¥é& 9RdzOF GA2y Lt hdzi NS 18%
educational goals

A separate item on the mentor questionnaire asked which of the AEOP programs mentors explicitly discussed with the
students duringSHS Not surprisingly, the most frequently discussed program 3&ld$75%) as can be seen in Table

24. Fewof the responding mentors indicated discussing other ARG students of those who did, the most frequently
discussed programs weREAP1(1%) HSAP, (11%$EAP1(0%),and SMART10%).
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Table24. Mentors Explicitly Discussing AEOPs with Students {©0%5)

Item Questionnaire Respondents
Junior Science & Humanities Symposium 75%
Research & Engineering Apprenticeship Program (REAP) 11%
High School Apprenticeship Program (HSAP) 11%
Science &ngineering Apprenticeship Program (SEAP) 10%
Science Mathematics, and Research for Transformation (SMART) College Schq 10%
Undergraduate Research Apprenticeship Program (URAP) 7%
Gains in the Education of Mathematics and Science (GEMS) 6%
National Defense Science & Engineering Graduate (NDSEG) Fellowship 4%
GEMS Near Peers 3%
UNITE 3%
College Qualified Leaders (CQL) 3%

Mentors were also asked how useful various resources were in their efforts to expose students to the different dEOPs
can be seen iChart14, participation inJSH$55%)and the JSHS website 37865 NS Y2 ad 2F 4GSy NI i
useful Materials provided by the AEOP program tended not to be seemgsuseful with the majority of responding
mentors indicaing they did not experience these resourcelBor example85% of responding mentors reported not
experiencingthe AEOPbrochurg and only5% NJ 0 SR (G KSY | a 4 SibilbkEy,ovef @b Of respmdd®F dzt
mentors did not experience the AE@Btructional supplies (e.g., Rite in the Rain notebooks, lab ceatbkite,or social
media;fewer than 36 found these resources very useful.
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Chart 14: Usefulness of Resources for Exposing Students to AEOPs (n = 75-77)

Participation in SSHIIESZEE 8% 10% 55%
JsSHS website | IIIEEZ Y 9% 18% 37%
11% 18%
My mentor(s) % 9% 12%
AEOP brochure |7 S - /1 /65 %
AEOP instructional supplies (Rite in the Rain notebook, Lab 4%
AEOP websit I S
AEOP social medi Y

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

m Did not experience mNotatall A little Somewhat = Very Much

Mentors were also asked how useful these resources were for exposing students to DoD STEM cai€best(<se As

with the previous item, mentors were most likely to rate participatiod8H®s useful, witigz &St SOUGA Yy I a ¢
The JSHS website wseen as very useful 187% ofresponding mentors Again, AEOP materials were less likely to be
seen as very useful for this purpose (a rang@-@f%) with over85% of mentors indicating they did not experiereach

of these resources
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Chart 15: Usefulness of Resources for Exposing Students to DoD STEM Careers
(n =73-75)

Participation in SSHIIIIEIGGGEEZZY 9% 12% 44%
JsHs websitc NG  13% 16% 27%

Ly@AadsSr &uwst 1S NSNS 15% 11%

My mentor(s) 8% 5% 7%

AEOP brochure [ . 10%
AEOP website |- 7. 4%
AEOP instructional supplie GG A e 3%
AEOP social medi=| -y S,  9/0

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

m Did not experience mNotatall A little Somewhat = Very Much

Satisfaction with JISHS

Students and mentors were asked how satisfied they were with a number of featuresIsSkfgrogram As can be seen

in Chartl6, mostrespondingRegionastudents were somewhat or very much satisfied with student oral presentations
(75%), the judging process (60%), invited speaker presentations (55%), and tours or field trips @a¥gantial portion

of the students did not experienamany of the listed program featuressuch as career exhibits (63%), team building
activities (59%), and panel or roundtable discussions (52&out1in IONB L322 NIi SR G KI & { K Sfied ¢ S N
with feedback from judges (11%) and/or VIPs and peers (12%).
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Chart 16: R-JSHS Student Satisfaction with R-JSHS Program Features

(n = 89-91)

Student Oral PresentationsSIIIEZE! 8% 19% 56%
Invited Speaker PresentationSJ I ECENYZ 9% 18%
Judging Process| O ST 16% 27%
Student Poster PresentationSi  EEC .. 11% 21%
Tours or Field Trips T 4% 25%
Feedback from Judge SIS A7 23% 16%
Social Events [ NG 12% 21%
Panel or Roundtable DiscussionSiNNINIGEGEEEEE | 3% 18%
Feedback from VIPs and Pee 32% 12% 22% 14%
Team Building Activities | N NNRRRRNIIEG>GEBEGIZYY. 8% 13%
Career Exhibits 13% 8%

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

m Did not experience mNotatall A little Somewhat mVery Much

National students were also asked about their satisfaction with theiSRS program features. As can be seen in Chart
17,the vastmajority reported being somewhat or very much saédfivith the student oral presentations (94%) and the
judging process (85%). Invited speaker presentations (64%), feedback from judges (62%), social events (59%), and t
or field trips (55%) were rated at least somewhat satisfying by over half of therldhstudents. As with the Regional
students, half or more of the National students did not experience a number of the program elements, in particular, caree
exhibits (62%), panel or roundtable discussions (53%), student poster presentations (52%anarmlilding activities
(50%). In addition, abodt in 5 National students were not satisfied with feedback from judges (21%) and/or VIPs and
peers (18%).
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Chart 17: N-JSHS Student Satisfaction with R-JSHS Program Features

(n =32-34)
Student Oral Presentationsiilil 18% 76%
Invited Speaker PresentationJllNEIZENE  12% 29% 35%
Judging Process 15% 32% 53%
Student Poster PresentationJ iGNNGS 15% 27%
Tours or Field Trips IEEEGEGEGEEYL NN 6% 29% 26%
Feedback from Judge VY 7N 15% 21% 41%
Social Events INENPC N 9% 24% 35%
Panel or Roundtable DiscussiornSlllN 7N 6% 21% 18%
Feedback from VIPs and Pee [SlEWVZ) 18% 32% 12% 26%
Team Building Activities IR W . 9% 12% 24%
Career Exhibits 18% 15%

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

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

As can be seen in Chart 18, the vast majority of responding National students were somewdrgtrouch satisfied with

all but a few of the listed features of the d6HS. Free time at the National Mall or USA Science & Engineering Festival ar
the General S2ssion 3Keynote Speaker were highlights, with eadbeing ratedas very satisfyingy 79% 6 responding
students and somewhat satisfying by an additional 1%3ther program features rated as somewhat or very satisfying by
large numbers of student responders were: the opening ceremony (94%), the awards ceremonyD@9%Xhibits at

USA Scienc& Engineering Festival (88%), oral research sessions and judging (88%), and the remaining keynote spealk
(88-97%). In contrast teeveral othe activities atRJSHSImost allstudents reported that thegxperiencedeachof the
program elements, with the exception of the scavenger hunt (50% did not experi@ndéhe student poster session VIP
and peer review (24% did not experience)
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Chart 18: N-JSHS Student Satisfaction with N-JSHS Program Features
(n =33-34)

Free Time at National Mall or USA Science & Engineering Fedlival 15% 79%

DSYSNIt {Saarz2y o YSey208 {188 1SNY / KNRAUPWKSNI / FaaARe s X

Awards Ceremony and Congratulatory Remarl® 9% 24% 65%
General Session 4 Keynote Speaker: John Pellegrino, ll. D% 24% 65%
General Session 2 Keynote Speaker: Kenneth Kosik, Ph.D. 38% 59%
Student (Oral) Research Sessions and Judgiiilg 9% 29% 59%
General Session 1 Keynote Speaker: Leigh McCue, Phi2% 29% 59%
Opening Ceremony 6% 41% 53%
DoD Exhibits at USA Science & Engineering FesilidZa 38% 50%
Lunch with DoD Scientists and EngineclSZ L7 21% 15% 50%
Student Team Building ActivitylieLZa 24% 21% 47%
Student Poster Session and JudgifiBiliiEZ I 9% 27% 42%
Panel Discussion: Pathways to DoD STEM Car@Ef&L /1 18% 30% 39%
Student Poster Session VIP and Peer ReviEllllIPZCZEN 6% 30% 33%
USA Science & Engineering Festival Scavenger 12% 15%

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

m Did not experience mNotatall A little Somewhat = Very Much

Students were asked their opinions on the usefulness of various online resouditbkevto them. As can be seen in
Chars 19 and 2Qthere appear to be differencésbetween Regional and National students, with National students
reporting the resources as more useful. For examjplgt, over half of Regional studen{§5%)but a largemajority of
National studentg76%)NB LI2 NI SR G KIF G GKS LI LISN) adzoYAaaAizya yrR O
YdzOK ¢ dza ST dzZ o I FE€F 2NJ Y2NB 2F G(GKS huled for2Siutleht Preserdafdds/ i 3
(70%), oral preentation tips (56%), and sample papers (50%) at least somewhat,usafybared to 48%, 36%, and 30%

24 Differences between the-BSHS and-BSHS responséo these items were not testefdr statistical significance
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of Regional students, respectivelplthough at least 30% of Regional students found each resource at least somewhat
useful, br each resource listethere was als@ sizeable portion (33% to 48%) of Regional studesis reported that
they did not experience the resource.

Chart 19: Usefulness of JSHS Resources for R-JSHS Students (n = 93-94)

Paper Submissions and Competition DeadlinSSIIEE 2 12% 18%
National JSHS Groundrules for Student Presentati(iSHININEEZE 13% 14%
oral Presentation TipsINNEEEZZEEEY  16% 13%

Sample Papers N7 S 26% 9%

Selected Articles - Conducting Resear§il 7Y 17% 12%

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

m Did not experience mNotatall = Alittle Somewhat mVery Much

Chart 20: Usefulness of JSHS Resources for N-JSHS Students (n = 93-94)

Paper Submissions and Competition DeadlinggZll 18% 32% 44%
National JSHS Groundrules for Student Presentati@ifiSLZHl 21% 35% 35%
Oral Presentation Tips|IIFEZNZ 21% 21% 35%
Sample Papers 29% 4 15% 21% 29%
Selected Articles - Conducting Resear 32% 15% 15% 24% 15%

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

m Did not experience mNotatall = Alittle Somewhat = Very Much

As a followup to the resources listed in Chaft9 and 20an openrended item askedtudents which resources were most
useful for their participation in JSH¥heGroundruleswere most frequently mentionedmong the 47 Regional and 25
National students who responddgRJSHS 34%:-MHS 32%)Other resources mentioned by sevestildents included
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sample papers @SHS 19%:-MHS 16%jeadlines and other general information on the websiteJ@HS 17%;-MHS
16%) and a mentor, teacher, or regional directorJBHS 9%:-06HS 8%).

Students were also asked what resources cdaddimproved or added to better support their participation. The 28
Regional and 22 National students who respondethts openendedquestionoffered a variety of suggestions, few of
which were made by more thamcouple oktudents. Providing additionesample papers and/or a wider variety of sample
papers was mentioned by 4 students in each groldSIRS 14%;-’36HS 18%2 Regionalnd 6 Nationalstudents
suggested adding or clarifying poster guidelif@RISHS 7%;-DHS 27%, Regionahnd 1 Natioral student suggested
improvingthe layout of the website (RSHS 18%:-MHS 5%])n the words of 3 students:

The sample papers would be much more helpful if a paper from different fields, e.g. environmental science, we
posted to show different modelniting styles pertaining to more understandable materigkJSHS Student)

More clear protocol for the poster would be helpfiihis would have helped me with how my poster should have
been laid out and | would have been more confident in presentingoster. (RJSHS Student)

| think adding more samples of paper and having some insight on how the judges judge the oral and pap
presentations.(N-JSHS Student)

The student questionnaire alssked aboutt (i dzR Sayfstaétioh with access to their mant As can be seen in Table
25, almost halfof respondingstudentsindicated their mentor was always availaRJISHS 47%;-;6HS 41%), aneWf
studentsindicated that their mentor was available half of the time or leA#though22% of Regional students indicated
that they did not have a mentpcompared to 12% of National students, the difference was not statistically significant. In
contrast,in FY13ver athird of Regional students reported they did not haveeaearchmentor, a significantlyhigher
proportion.
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Table25. StudentReports of Availability of Mentors

tem R-JSHS Questionnaire| N-JSHS Questionnaire

Respondents (n =94)| Respondents (n = 34)
The mentor was always available 47% 41%
The mentor was available motiean half of the time 14% 15%
The mentor was available about half of the time of my proje 4% 15%
The mentor was available less than half of the time 11% 15%
The mentor was never available 2% 3%
| did not have a mentor 22% 12%

Studentswere asked about their satisfaction withe research experience, includitigeir mentors (see ChasR1 and 2.
National students were more satisfi€dhan Regional studentsith the amount of time spent doing meaningful research

(a moderate effect sezof d = 0.559 standard deviations) and the research experience overall (a moderate effect size of
= 0.530 standard deviationsDespite these differences, the majority of studeimsboth groupsh Y RA OF § SR 0 S
YdzOK¢ 2 NJ & &2 YS g &khibEthe dehtires, avEnith® BxceptibnioKtheir working relationship with the group
or team, which most students {F5HS 69%;-0HS 65%) did not experienddost notably,100% of National students

and 70% of Regional studeni®re at least somewhat safied with the research experience overatbimilarly 94%of
National students and 65% of Regional studemtye at least somewhat satisfied witthe time they spentdoing
meaningful research

Chart 21: R-JSHS Student Satisfaction with Their Experience (n = 93-94)

My working relationship with my mentor ISPV SN 9% 5% 77 .
The research experience overalllNEIZMN 9%  14%

The amount of time | spent doing meaningful resear @il 14% 22%
The amount of time | spent with my research mentdilll 2 17% 18%
My working relationship with the group or tear iGN 56 597

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

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

25 Twotailed independent samplestests: amount of time spent doing meaningful researt{d,07) = 2.67p = 0.009; research
experience overalt(108) = 2.56p = 0.012.
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Chart 22: N-JSHS Student Satisfaction with Their Experience (n = 34)

My working relationship with my mentor X2 18% 65%
The research experience overall 12% 88%
The amount of time | spent doing meaningful researc%  15% 79%
The amount of time | spent with my research mentdilllIFEIZNGEZ] 6% 26% 44%
My working relationship with the group or teanii GG 32 6% 26%

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

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

These student questionnaire items were combined imtacomposite variablé and on average, National students
reported greater overall satisfactiéfthan Regional students (a low to moderate effect of d = 0.431 standard deviations).
The composite scores were also used to compare student experiences aoss based on gender, race/ethnicity, and
FRL status. Female students were, on average, more safisfiéttl the overall experience than male students (a
moderate effect size of d = 0.454 standard deviationg)here were no differences on the compositecore by
race/ethnicity or FRL status, although students who were eligible for FRL were more satisfied with the amount of tim
they spent with their research mentor than students who were not eligible (a large effect size of d = 0.826 standar
deviations)?°

An openended item on the questionnaire asked student about their overall satisfaction with i8&i@xperience The
responses were overwhelmingly positive®Of the 43 Regionaktudentsand 19 National studentaho answered this
guestion,32 (74%) ad 16 (84%) respectivelycommented ononly positiveaspects of thgorogram These responses

g SNB &2YSiAYSaverhlld ex@aniely eédfoyed thisieXperiencel. want to start a new project in the fall and
think that the exposure this gives studs in invduableg hiKSNJI GAYS&ax Y2NB RSGFAT |
program was provided, such as in the following examples:

%¢ KS /| NP Y @lelakil®ydor thesd Sktems was 0.911.
27 Twortailed independent samplestest, t(109) = 2.08p = 0.040.
28 Twortailed independent samplestest, t(107) = 2.19p = 0.031.
22 Twortailed independent samplestest, t(88) = 2.88p = 0.005.
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| was very pleased with the JSHS experiekBweryone was very nice and informative, and | ultimately learned a
lot about presentation skills and information in fields that interest me, not only from guest speakers and a tour bu
also from my peers' project$RJISHS Student)

| am very glad | attended the conferenc8SHS was a wonderful experience because it pobvide greater
knowledge in different fields and job opportunities to choose fré&HS has further instilled in me a higher interest
in STEM related activitie$RJISHS Student)

JSHS was one of the most valuable experiences I've evel hade been tseveral research competitions, and
this is by far my favorite The speakers were amazing, the organization and directors were wonderful, and the
judges that | had in my categowere extremely impressive and amazinighad a great time getting to knovhé
different people from all across the country, and | made some long lasting friéngdss wonderful to get to
experience other people's research that they had worked so hard on, just as | had worked hard on my own resear
| made some great conneatis as well with professionals in my field that have already been extremely hélpful.
love JSHS and will definitely participate next y@drankyou so much for the work that was put into it to give me
such a wonderful experiencé-JSHS Student)

JSI$ was overall a great experience. Meeting STEM professionals and forming a community with other high schi
students was invaluable. The speakers were engaging and the U.S.A. Science and Engineering Festival was &
addition. (N-JSHS Student)

Most of the other responses included positive comments had some caveatg6 RISHS 14%; 3-2$HS 16%)For
example, oneRegionalstudent enjoyed the student presentations but found the accommodations lackiAgother
Regional student found the religious oBation objectionableand cited constitutional and scientific reasorfer not
includingit. ANationalstudentwho had worked with a research partner was disappointed that only one of the pair could
attend. LY GKAA&a addzRSyidiQa ¢2NRA

The whole thing was really awesome, although I'm really annoyed that my research partner didn't get to go t«
nationals just because | was the one that made the presentationderstand that people could try to admisuch

d am very glad attended the conference. JSHS was a wonderful experien
because it provided me greater knowledge in different fields and job
opportunities to choose from. JSHS has further instilled in me a higher int
in STEM related activitieg RIJSHS Student
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a system by forming orgided patnerships but still, it kind of makes people less interested in doing partner
research, which is usually a lot more fun and teaches you more, which is a ghad$HS Student)

When asked how the program could be imprové8students answered, though (7 RISHS 16%; :X$HS 5pindicated
that no improvements were necessaryhe most common theme in the responses to tipenended item, described by

7 Regional and 5 National studenf8JSHS P& N-JSHS 24powas to increase time for students to imtet while
presenting, socially, or in both situatian®ther suggestions includedarifyingor improvingthe judging process (RSHS
18%; NJSHS 5%), adjusting the timing of activities in some WSk 11%:MHS 19%), and improvements to the poster
competitions(RISHS 11%:-MHS 19%

Mentors also reported being somewhat or very much satisfied with the prodeaturesthey experiencedalthough a

large proportion reported that they did not experience many of théSRS componen@nd approximately foufifths did

not experience each of the-B5HS componenfsee Chad 22 and?23). For exampleregarding the regional competition,

94% of those who experiencethe student oral presentationgere at least somewhat satisfied withem (n = 71), 88%

with the panel or roundtable discussions (n = 25), 86% with the social events (n = 43), 85% each with the field trips (1
27) and team building activities (n = 2@4% with the judging procesgn = 67),and 83% with the invited speaker
presentations(n = 47). Forthe national competition the General Session 3Keynote Soeaker, student (oral) research
sessions and judging, awards ceremony and congratulatory remarks, general session 1 keynote speaker, open
ceremony, student poster sessi®iP and peer review, and student poster session and judgiBgNS NJ G SR & a
2NJ a OSNE YdzOKé¢ & ledpgr@rEidghofedfeatureds. | £ £ Y Sy (2 N&

At was wonderful to get to experience other people's research that they ha
worked so hard on, gt as | had worked hard on my own research. | made
some great connections as well with professionals in my field that have alr
been extremely helpfdl¢ N-JSHS Student
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Chart 23: Mentor Satisfaction with R-JSHS Program Features (n = 82-83)

Student Oral PresentationsSJZEZN 4% 18%

63%
Judging ProcesSIFCIZE 7 11% 23% 38%
Invited Speaker Presentation S NG EEEEEEEEY 7% 13% 34%
Social Events [ NG N 6% 18% 27%
Feedback from JudgeJESZ N 7 12% 16% 27%
student Poster Presentationdi N7 2% 12% 26%
Tours or Field Trips| NG /192 % 26%
Panel or Roundtable DiscussionSINNNINIGIGEEEEEEEE 7 5 18%
Team Building Activities | N N RN G 5% 16%
Feedback from VIPs and Pec SHININEGEGEEEEEEEZZ2EEEEEEEE D 7% 20% 14%
Career Exhibits 5% 11% 12%

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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Chart 24: Mentor Satisfaction with N-JSHS Program Features (n = 81-83)

Student (Oral) Research Sessions and Judg

80% A%

17%

Awards Ceremony and Congratulatory RemariSIINININIGIIIIIEE 7 0 17%
DSySNI ft {Saarzy o VYSeyz2illlllE 5 iR e = X

General Session 2 Keynote Speaker: Kenneth Kosik, 5% 15%

General Session 1 Keynote Speaker: Leigh McCue, (il 7 50 14%

General Session 4 Keynote Speaker: John Pellegrino, iGN /06 13%

Opening Ceremony |7 N 600 13%

Free Time at National Mall or USA Science & Engineering FeSilGIININNENEGEGEGEGEEEEE7EEEEEE 7 1%

student Team Building Activityj N7 0 8%

Panel Discussion: Pathways to DoD STEM CariSiSHIIIEIEGEGEEEEEE 7 6 8%

DoD Exhibits at USA Science & Engineering FesEIIIINIEIGTGNGEEEEEEEEEE 6% 7%

Student Poster Session and JudgiG NN 7. (% o%

Lunch with DoD Scientists and Engine<jiSlIIIEGTGNGNGEGEEEEC7 N 60/ 006%

Student Poster Session VIP and Peer ReviEiil NN /0 5%

USA Science & Engineering Festival Scavenger 90% (%

0% 10% 20% 30% 40% 50% 60%

70% 80% 90% 100%
m Did not experience mNotatall A little

Somewhat = Very Much

As with the student questionnaire, the mentor questionnaire includpdn-ended items asking for their opinions about
the program One item asked them to identify the three most important strengthd ®1 55 mentors responded to this
guestion Although several important aspects of the program were listed, the most &etlyi described waproviding
an opportunity for students tactively work on a STEM projesntd share their radts (33 mentors, or60%) Mentors
wrote things like 6Opportunities for students to experience a science conference to introduce them taxgrextations

and social aspecgs |, GlIBws for students to share their research and develop oral presentatiordsKiligs sentiment
was echoed in the mentor focus graups two mentors said:

| think it gives the students that already know they wimgo into STEM an opportunity to actually experience it,

in a real way workingwith mentors, faculty members, researchers who are active in tha fegd gives them
'y 2dzit SG G2 NBIFffe& LINI OsHERU&top KI & GKS@BQNB GKAY1AY
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L QR, inanly &ind one of the biggest benefits for the studerdsd be given the opportunity to synthesize, to
bring to a closure a long period of work that often times seems disparate and fragmentkdhave it come
together to have a final package that che presented and bragged abouiN-JSH®entor)

Other strengths noted inresponses tothis item focused onthe opportunities JSHS provides to meet with STEM
professionals (33%), engage with readrld STEM issues or research (27%), and meet other STEEh& (22%).In
addition, 13 (24%jlescribedd LISOA FA O FSIF GdzNBa 2F W{I {X &dzOK la GKS 2
of skills beyond those involved in research and presentation.

Another operended item asked entors todescribethree waysJISHSould be improved for future participantsOf the
55individuals who responded to this questiahout one fourth(27%) suggested that the judging process or selection of
judges be improved Although there were notansistent themes among thepenended responses regarding ways to
improve judging, a concern that arose in the focus group was how to fairly compare projects completed by student
working alongto those completed in lab or university situations in whitlore sophisticatecequipmentand expert
guidance were availableSimilarly, sveralparticipants in the focus group and rapid intervieluought up particular
challenges to rural students or students in rematdernational locations, includingravel challenges and difficulty
accesing resources that are more easily available to students who live near research univerAgieme interview
expressed it:

We need to really look at the rural studer@nd how to encourage them to be more successkdr example,
studentsjwho] are connected to large researdhinstitutions definitely have an advantage over our students who
are extremely rural whoare not near a universityAnd | find the tendency with the presentationsmammmeone
who is connected to a researfhstitution)mayéo S GF 1Ay 3 + INFIR &addzRSyd 2NJ |
component of it. Where with our rural studentshe research is totallii K S Sd\iEed¢ is a real difference with
how the presentations are developed and brought forwakhd sometimes feel that my rural students are
disadvantaged because of thatJSHS Regional Director)

One suggestion made by several focus group members was to increase the time available for judges to question stude
about their projects so that judges coudetter understand the contexts in which students were working.

Other suggestiondescribedn responses tthe questionnairethough none made by a large number of mentors, included
improving the websitg1699; increasing the number of students who cpatrticipate, particularly at the Regional level
(16%);increasedDoD involvement 999; and more free time or structured social time at even{g%) An additional
concern that came up in the rapid interviews was miscommunication or insufficient commonibatiween organizers

and judges primarily related to logistics One judge suggested clearer guidance was needed to ensure consistency
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between different judges, andlahree of the judges who were interviewed brought thfg need for clearer scheduling,
as indicated in this response:

A&JSHS is one of the greatest programs available for bringing youth togethe
and allowing them to work side by side with the foremost people in science
engineering and research. The exposure to STEM through JSHS is invalu
AY ONB I & Ay Jiredtd fodBvoaréed athvagsc JSHS Mentor

There was some confusion for the judges as far as the prior planning is concerned, where to be, when to be the
who was judging what(N-JSHS Judge)

The final operended questionnaire item askethentors to share their overall satisfaction with thg@H®xperience The
responses were largely positivef the50individuals who responded to this questiowarly all of the responses included

a positive comment about the pgram along with listing one or more ways in which the program was beneficial to
student participants For example

Overall, excellent experience at the National JSHS. This was by far one of the most excitingoaciksietdted
symposia. Student gsentations were good and the keynote speakers were really good and connected with the
high school audiencgJSHS Mentor)

JSHS is one of the greatest programs available for bringing youth together and allowing them to work side by si
with the foremostpeople in science, engineering and research. The exposure to STEM througmy&id&bie i
to increasing studesfdesires to follow career pathway§8ISHS Mentor)

It is a good opportunity for students to conduct an independent project and shatesrdste participated in two
regions in New Jersey and there are differences in terms of the student interactions and expectations at each. E
despite the differences, the focus is on student research and this is paramount to anything else, naaking it
rewarding expdence for the students involvedJSHS Mentor)

Outcomes Evaluation

The evaluation 0dSH®cluded measurement of several outcomes relating to AEOP and pragvgeatives,including
AYLI OGa 2y &dndeRBeiési(@d knpwiiedige and skilBSJEMdentity and confidencginterest in and intent
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for future STEM engagement (e.g., further education, careat8judes toward researchand theirknowledge of and
interest in participating in additional AFP opportunities® STEM competencies are necessary for a SlitEidte
citizenry STEM competencies include foundational knowledge, skills, and abilities in STEM, as well as the confidence
apply them appropriately STEM competencies are important for those engaging in STEM enterprises, biar &Bo
members of society as critical consumers of information and effective decision makers in a world that is heavily reliant c
STEM The evaluation ofISHSneasured studntsQselfreported gainsin STEM competencies and engagement in
opportunities intended to develop what is considered to be a critical STEM skill in th@&furyt collaboration and
teamwork.

STEM Knowledge and Skills

As can be seen in Cha25 and 2gnearly all respondindSHStudents reported gains in their STEM knowledge as a result
of the JISH®rogram Given the inherent differences between Regional and National students and the differences they
reported in their JSHS experiences, it is not daipy that National students tended to report greater impacts than
Regional studentsyith a slim majority oRegional respondents aradlargemajority of National studentidicating large

or extreme gains in each are&or example, large or extreme gains were reported By ofRegionaktudentsand 85%

of National student®n knowledge of a STEM topic or field in de@hdby 51%o0f Regional students and 88% of National
studentson their knowledge of how professionaisork on real problems in STEMSimilarpatterns of impactwere
reported by students on theiknowledge of research conducted in a STEM topic or firEBHS 38 N-JSHS 85pand

their knowledge of what everyday research work is like in SHENSHS 54%t-JSHS 88). Mentors were asked a similar
aSit 27F jdSadAz2yas FYyR GKSANI SadGAYFrGSa 27F addzRENIK QY Iy
average scores for each item falling between the Regional and National averages

30The outcomes measured in the evaluation study were informed by the following documents:

Committee on STEM Education. (2R1Bederal Science, Technology, Engineering, and Mathematics (STEM) edugaton 5
strategic plan: A report from the Committee 8TEM Education, National Science and Technology CaMashington, DC: The
White House, Office of Science and Technology Policy.

National Research Council. (2009). Learning Science in Informal Environments: People, Places, and Pursuits. Committee
Leaning Science in Informal Environments. Philip Bell, Bruce Lewenstein, Andrew W. Shouse, and Michael A. Feder, Editors. Bc
on Science Education, Center for Education. Division of Behavioral and Social Sciences and Education. Washington,j@@ The Na
Academies Press.

t NBAARSY(iQa / 2dzy OAf 27F | RECASH. XEebruary 20{BodadeyfcCEcell Rroducity D0eKMilbh 2 :
Additional College Graduates with Degrees in Science, Technology, Engineering, and Mathereatits/e 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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Chart 25: R-JSHS Student Report of Impacts on STEM Knowledge (n = 89-90)

Knowledge of how professionals work on real problems in STIEWEZIIELZE 29% 23%
Knowledge of what everyday research work is like in STENEZZRIELZ 25% 28%
Knowledge of research conducted in a STEM topic or figiGEZyl 28% 33%
Knowledge of a STEM topic or field in dep{IEZIMl 34% 29%

Knowledge of research procstféiﬂs, ethics, and rules for condu 30% 28%

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

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

Chart 26: N-JSHS Student Report of Impacts on STEM Knowledge (n = 34)

Knowledge of how professionals work on real problems in STEMR% 35% 53%

Knowledge of what everyday research work is like in STEMI 12% 29% 53%
Knowledge of research conducted in a STEM topic or filld 12% 29% 56%
Knowledge of a STEM topic or field in depffil 9% 32% 56%

Knowledge of research processes, ethics, and rules for conduiin

STEM 29% 21% 47%

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

mNo gain mA little gain =~ Some gain : Large gain 1 Extreme gain

These student questionnaire items were combined into a composite vatiablgest for differential impacts across
subgroups of students. National students reported greater gains in this area than Regional students (moderate to lar
effect size, d = 0.2/ standard deviations}. There were no significant differences between male and female students,

[atN
w
<
Q)¢

BM¢KS / NRPYyolOKQa FfLKFE NBtfAFoAfAGE F2NJ dKSasS p Al
32 Twortailed independent samplestest, t(122) = 3.82, g 0.001
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g
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between minority and nomminority students, or between students eligible for FRL and those not eligible. In other words,
these subgroups of students reportadnilar impact of the program on their STEM knowledge.

¢KS addzRSyid ljdzSadA2yylrANSE Ffaz2 |a1SR lo2dzi LISNOSAGS
practices Students were presented with different sets of items depending on dloed of theirdSH®xperience (science

vs. technology, engineering, or mathematics)jable26 shows the percentage of responding students reporting large or
extreme gains in scienaelated practices Overhalf of the respondindRegionabktudents reporéd large or greater gains

on their abilityto apply knowledge, logic, and creativity to propose explanations that can be tested with investigations
(62%); ask a question (about a phenomenon ) that can be answered with one or more investigatsomport an
explanation with data from investigations (55%isplay numeric data from an investigation in charts or graphs to identify
patterns and relationships (54%); decide what type of data to collect in order to answer a question (53%); identify th
strengthsand limitations of explanations in terms of how well they describe or predict observations (53%); read technica
or scientific texts, or using other media, to learn about the natural or designed worlds (52%); identify the strengths an
limitation of data, interpretations, or arguments presented in technical or scientific texts (52%); and use data from
investigations to defend an argument that conveys how an explanation desaribalsserved phenomenon (51%).

In generalrespondingNational students repodd greater gains than Regional studenfhe areas of large or extreme
gairs selectedby the greatest number dfiational studentsvere: identifying the strengths and limitations of explanations

in terms of how well they describe or predict observation2%3;, communicating information about your investigations
and explanations in different formats (e.g., orally, written, graphically, mathematically) (77%); using data fron
investigations to defend an argument that conveys how an explanation describa@issarved phenomenon (76%);
deciding what additional data or information may be needed to find the best explanation for a phenomenon (76%)
integrating information from multiple sources to support your explanations of phenomena (76%); supporting aepropos
explanation with relevant scientific, mathematical, and/or engineering knowledge (76%); and designing procedures fc
investigations, including selecting methods and tools that are appropriate for the data to be collected (75%).

Table &. StudentsReporting Large or Extreme Gains in their STEM Competercgesence Practices

R-JSHS Questionnaire| N-JSHS Questionnaire

It
em Respondents (n = 691) | Respondents (n = 1&7)

Applying knowledge, logic, and creativity to propose

. L L 62% 65%
explanations that can beested with investigations
Asking a question (about a phenomenon ) that can be
gaq . ( p L ) 55% 65%
answered with one or more investigations
Displaying numeric data from an investigation in charts or
playing g 54% 71%

graphs to identify patterns and relationships
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Identifying the strengths and limitations of explanations in
. : . 53% 82%
terms of how well they describe or predict observations
Deciding what type of data to collect in order to answer a
. g 4 53% 63%
question
Reading technical or scientific texts, or using otfmedia, to
J . J 52% 65%
learn about the natural or designed worlds
Identifying the strengths and limitation of data, interpretation
. . D 52% 59%
or arguments presented in technical or scientific texts
Using data from investigations to defend an argument that
corveys how an explanation describes an observed 51% 76%
phenomenon
Using mathematics to analyze numeric data 50% 70%
Making a model to represent the key features and functions
g P 4 50% 62%
an observeghenomenon
Testing how changing one variable affemt®ther variable, in
) . . 50% 47%
order to understand relationships between variables
Communicating information about your investigations and
explanations in different formats (e.g., orally, written, 49% 77%
graphically, mathematically)
Deciding what additioal data or information may be needed |
. g . y 49% 76%
find the best explanation for a phenomenon
Carrying out procedures for an investigation and recording ¢
ying oUtp g g 49% 71%
accurately
Asking questions to understand the data and interpretations
94 | . P 49% 70%
others use tasupport their explanations
Asking questions based on observations of-«eaitld
g4 49% 65%
phenomena
Designing procedures for investigations, including selecting
methods and tools that are appropriate for the data to be 48% 75%
collected
Integrating information from multiple sources to support you
Jratifig P pRoTtY 47% 76%
explanations of phenomena
Identifying the limitations of data collected in an investigatio 47% 65%
Supporting a proposed explanation (for a phenomenon) with
PPOTING & Proposed exp (forap ) 47% 50%
data from investigations
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Supporting a proposed explanation with relevant scientific, 46% 26%
. . . 0 0
mathematical, and/or engineering knowledge
Considering alternative interpretations of data when decidin
g . P 45% 59%
on the best explanation for a phenomenon
Usingdata orinterpretations from other researchers or
, g. . .p . 44% 64%
investigations to improve an explanation
Using computebased models to investigate cause and effed
g comp . g 37% 53%
relationships of a simulated phenomenon

Sudents whose experience focused on the other STdE®&Ss(technology, engineering, and mathematieggre asked
about perceived impacts on their abilities to use key engineering practBesveen 40% and 60% Bigional student
responderdndicatedésome gain for each of thengineering practices listezh the questionnairewith many reporting
large or extreme gaingAs can be seen in Tablé 20%indicatedlarge or extreme gains in the following practices: making
a model that represents the key features or functions of a solution to a prahlsimgdata or interpretations from other
researchers or investigations to improve a solufiand integrating information from multiple sources to support your
solution to a problem. For other practices, fewer Regional studiedisatedlarge or extreme gainsFor example 20%
reported large or extreme gains in their abilities to usemputerbased models to investigate cause and effect
relationships of a simulated solutipmathematics to analyze numeric datar data from investigations to defend an
argumentthat conveys how a saolion meets design criteria

In contrast,National students appear to have reported greater gains. For example, overfthughs of the National
students described large or extreme gains for five of the practices: definingbéepr that can be solved by developing a
new or improved object, process, or system (93%); applying knowledge, logic, and creativity to propose solutions that ¢
be tested with investigations (93%); identifying readrld problems based on social, techogical, or environmental
issues (87%); communicating information about your design processes and/or solutions in different formats (e.g., orall
written, graphically, mathematically) (80%); and using compbtsed models to investigate cause and effect
relationships of a simulated solution (8Q%urther, over half of the respondents reported large or extreme gains in each
of the practices listed.

R-JSHS Questionnaire| N-JSHS Questionnaire
Respondents (n = 345) | Respondents (n = 15)

Integrating information from multiple sources to support you

: 40% 74%
solution to a problem
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Using data or interpretations from other researchers or
; L . i 40% 67%
investigationdo improve a solution
Making a model that represents the key features or function
ga P y 40% 60%
of a solution to a problem
Communicating information about your design processes
and/or solutions in different formats (e.g., orally, written, 34% 80%
graphicaly, mathematically)
Supporting a proposed solution with relevant scientific,
bp g prop , . 34% 73%
mathematical, and/or engineering knowledge
Identifying the strengths and limitations of data,
interpretations, or arguments presented in technical or 34% 67%
scientific texts
Applying knowledge, logic, and creativity to propose solutior
pping g€, '0gIc, and creativity fo prop 33% 93%
that can be tested with investigations
Definin roblem that can be solved by developing a new ¢
) g& . y PIng 33% 93%
improved object, process, or system
Identifying realworld problems based on social, technologice
fying nep gics 33% 87%
or environmental issues
Deciding what type of data to collect in order to test if a
ding what type o 33% 67%
soluion functions as intended
Designing procedures for investigations, including selecting
methods and tools that are appropriate for the data to be 33% 67%
collected
Deciding what additional datar information may be needed ti
. g . Y 33% 60%
find the bestsolution to a problem
Identifying the strengths and limitations of solutions in terms
fying g ) L 29% 67%
how well they meet design criteria
Asking questions to understand the data and interpretations
gd . ) P 27% 73%
others use to support their solutions
Supporting a proposed solution (for a problem) with data fro
>Upporting a prop (forap ) 27% 66%
investigations
Considering alternative interpretations of data when decidin
enng ate nterp “ 27% 60%
a solution functions as intended
Identifying the limitations of the data collected in an
. fy g 27% 60%
investpation
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Testing how changing one variable affects another variable

order to determine a solution's failure points or to improve it 27% 60%
performance
Displaying numeric data in charts or graphs to identi atte|
praying nun grap e 26% 67%
and relationships
Reading technical or scientific texts, or using other media, t¢
g . g 21% 60%
learn about the natural or designed worlds
Carrying out procedures for an investigation and recording ¢
ying outp g g 21% 53%
accurately
Using computeibased models to investigate cause and effec
g comp g 20% 80%

relationships of a simulated solution
Using mathematics to analyze numeric data 20% 66%
Using data from investigations to defend an argument that
conveys how a solution meets desigrienia

20% 60%

LYydSNBaldAayater YSyili2NBRQ NBLER2NIa 2F aiddzRSyd 3AFLAya Ay
reports were generally aligned in terms of which practieeglencedthe greatest gains, but the ranking efgineering
practices varied among the three groups. In some cases mentors reported greater gains than did either group of studen
FYR Ay 20KSNJ OFasSa blrdidAz2ylf adGddzZRSydaqQ NBLER2NISR 3FAya
concerns described previously, or differences in perspectives between students and mentors.

Composite scores were calculated for each set of practices #teamshe student questionnairo examine whether the
JSHS program had differential impacts on subgsoof students. There were significant differences between minority
and nonminority student$*and by FRL statéifor the science practices, with minority students (large effect of d = 0.878
standard deviations) and FRlgible students (very large effeof d = 1.136 standard deviations) reporting higher gains.
In addition, there was a very large difference= 1.031 standard deviationsih the engineering practices by gender, with
female students reporting greater gains than male studéptslowever the apparentdifferences between Regional and
National students were not significant, perhaps in part due to large differelnetgeenthe RISHS and-B5HSample
sizes for the science practices and the small number of students who responded abougiheezimg practices.

3 The science practices composite has / NEy ol OKQ&a I f LKl NBfALoAfAdGe 2F nopdmT
alpha reliability of 0.986.

34 Twortailed independent samplestest, t(79) = 3.03p = 0.003.

35 Twortailed independent samplestest, t(77) =3.58p = 0.001.

36 Twortailed independent samplestest, t(28) = 2.63p = 0.014.
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The student questionnaire also asked students about the impadsbf® y (i K S/AS\N (adzNdhat frg etessarg
across a wide variety of field#\s can be seen in Ch&T, over 60%of Regional student respondents reportéarge or
extreme gains for mking changes when things do not go as planf@&t¥o), prsevering with a task63%),and setting

goals and reflecting on performan¢62%). A majority reported large or extreme gains in connecting a topic or field to
their personal values (57%), learning to work independently (56%), having patience for the slow pace of research (559
having a sense of contributing to a body of knowledge (53%), communicating effectively with others (52%), having a ser
of being partofaleargid O2YYdzyAdle oOopw:0X AYyOfdzRAYy3a 20KSNBQ LISNE!
relationships with professionals in a field (51%).

Chart 27: R-JSHS Student Report of Impacts on 21st Century Skills (n = 80-83)

Connecting a topic or field and your personal valu SV 22% 18%
Making changes when things do not go as plannBEELZ 19% 30%
Persevering with a taskjJFTEZA 25% 28%

Patience for the slow pace of researcillFXZINEZ 25% 24%
Communicating effectively with otherSJIIFEEY 28% 21%

Sense of being part of a learning communiIFZZIEGZ 27% 22%
Setting goals and reflecting on performancETEZIL. 25% 33%
Learning to work independently|JJFIEZIZLY 31% 21%

Sense of contributing to a body of knowledoBIFEZIETIZE 27% 24%
Building relationships with professionals in a fie [JFZCZIIEYCZN 24% 22%
LyOtdRAYy3I 230KSNAQ LISNE LSINCEBSIETY KSP3w'l 1 Ay 3 RBHOA i IENESTNEE
Working collaboratively with a team | ES G2 26% 15%

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

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

Over half of National students reported large or extreme gains in ehtedisted skill{see Chart 28)Further, about

three-quarters indicaed such gains on several of the items suctc@snecting a topic or fieldo their personal values
(79%), stting goals and reflecting on performan¢é8%), prsevering with a task76%), building relationships with
professionals in a field (72%), and learning to work independently (72%).
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Chart 28: N-JSHS Student Report of Impacts on 21st Century Skills (n = 33)

Connecting a topic or field and your personal valufel  15% 24% 55%
Making changes when things do not go as plannEdlFEZ  15% 21% 48%
Persevering with a taskjJIEIZ8 12% 21% 55%
Patience for the slow pace of researcfilliELZl 18% 18% 52%
Communicating effectively with otherSJIEFZZM 21% 21% 42%
Sense of being part of a learning communi§iIEZZ8 30% 15% 36%
Setting goals and reflecting on performancBliEEZA 12% 36% 42%
Learning to work independently JIllIEZZE 9% 27% 45%
Sense of contributing to a body of knowledggELZM 21% 33% 36%
Building relationships with professionals in a fie[@JlELZ8  15% 24% 48%
LyOtdzZRAY3a 2GKSNARQ LISNALBOGAETSE ¢ &8¢y YI 1A% RSOAAA2EN
Working collaboratively with a team| | 2N 9% 21% 30%

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

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

aSYyid2NB ¢SNB Ffaz2 FalSR | 02dzis Cerku®y SKilly. LIDWerall, nefitors\Vitlentified 2
communicating effectively with others and learning to work indepertjeas the top two areas of student gains
Otherwise YSY 12 NEQ NBaALRYyaSa NBaSYof SR addzRSydaqQ NBaLRyaSa
the Regional and National student means.

Comparing results on a composite created from thigems®” on the student questionnaire, minority students and FRL
eligible students reported greater gains in STEM idefitityan nonminority (moderate effect of d = 0.638 standard
deviations) and no#frREeligible students (large effect of dG797 standarddeviations), respectively. There were no
differences in impact based on gender or Regional/National status.

¢ KS / NBPyolOKQa IfLKFE NBfAIFIOAfAGE F2N) KSaS mu AdSYya ¢l a n
38 Twortailed independent samplestests: minority/nonminority t(105) = 2.64p = 0.009; FRL statti§l04) = 3.12p = 0.002.
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STEM Identity and Confidence

5SSLISYyAy3a aGdzRSYy(aQ {sempatantfof hardasing mélikdlingd®l that thaytwill pursue STEM
further in their education and/or careerdHowever, they are unlikely to do so if they do not see themselves as capable of
succeeding in STEM Consequently, the student questionnaire included a series of items intended to measure the impact
of JISH8Nn di dzZRSy (i 4 Q { These data Br& shdwh i Ehark9 and 3@nd strongly suggest that the program has
had a positive impact in this are@ large majority of Regional students reported at least some gain in each of the areas
listed, with a majorityindicating large or extreme gains in their ability to think creatively about a STEM project or activity,
confidence to do well in future STEM courses, and ability to try out new ideas or procedures on their own in a STEM proje
or activity.

Chart 29: R-JSHS Student Report of Impacts on STEM Ildentity (n = 81)

Interest in a new STEM topic or fiel KISZMEYSM 32% s 37% |

Feeling like part of a STEM communi§FFEZIEYLZ 33% wesl 35% |

Confidence to contribute to STEMEEZAIEZE 36% 11%

Feeling responsible for a STEM project or activilleEZINELZ1 33% 16%

Confidence to do well in future STEM coursGEEZIEREZN 31% 19%

Sense of accomplishing something in ST AL 32% 12%
CNBAY3 2dzi yS6 ARSIAE 2N LINE GBRENS & 236%Ye 25y20%y RN 2

Thinking creatively about a STEM project or activiSEZMELZ] 31% 21%

Readiness for more challenging STEM activitEEZMEELEZ 33% 19%

Clarifying a STEM career patliFEZNEYZLZM 35% 12%

Building academic or professional credentials in ST ENEEZIEZ 35% 16%

Feeling like a STEM profession SIlVEZ 200 32% sleld  26% |

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

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

%9 Chang, M. J., Sharkness, J., Hurtado, S. and Newman, C. B. (2014), What matters in college for retaining aspiringnskcientists
engineers from underrepresented racial groups. J. Res. Sci. Teadba80.
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At the National level, large majorities of students reported large or extreme impacts in each aeeh ksir examplethe

vast majorityof responding National students reported a large or extreme gain in feeling like part of a STEM communit
(94%), feeling resmsible for a STEM project or activity (94%), their confidence to do well in future STEM courses (93%
and readiness for more challenging STEM activities (90%).

Chart 30: N-JSHS Student Report of Impacts on STEM Identity (n = 31)

Interest in a new STEM topic or fieldll 16% 32% 48%
Feeling like part of a STEM communit$% 39% 55%
Confidence to contribute to STEM 13% 29% 58%
Feeling responsible for a STEM project or activi§fb 52% 42%
Confidence to do well in future STEM course8% 32% 61%
Sense of accomplishing something in STHIM 10% 39% 48%

¢CNBEAY3I 2dzi yS¢ ARSIA 2N LINER QSRO#NBa 229 e 26y Ay | 494 9a LINRe2

Thinking creatively about a STEM project or activity13% 39% 48%
Readiness for more challenging STEM activitigs6% 32% 58%
Clarifying a STEM career patfill 13% 35% 45%
Building academic or professional credentials in STEME 16% 29% 48%
Feeling like a STEM professional  23% 42% 35%

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

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

Composite scores were calculated for the STEM identity comp®saeexamine whether the JSHS program had
differential impacts on subgroups of students. National student responders reported much greatét thaindgkegional
students & large effect ofl = 0.835standard deviations). In additiominority studentsreported moderately greater
gaing? than nonminority students (d = 0.495 standard deviations). Students reported similar gains regardless of gende
or FRL status.

WeKS / NRPyol OKQa | f 12RémsWaS0.980.0 Af Aeé F2NJ 6KSas$s
4 Twortailed independent samplestest, t(110) = 3.87p < 0.001
42 Twortailed independent samplestest, t(101) = 2.04p = 0.044.
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Interest and Future Engagement in STEM

A key goal of the AEOP program islewvelop a STE;#terate citizenry To do so, students need to be engagedthin

and out of schoglwith highquality STEM activitiesn orderto examine the impact dJSH8 y a1 dzZRSy G aQ Ay
engagement in STEM, the questionnaire asked them to reflecwlogther the likelihood of their engaging in STEM
activitiesoutside of schoothanged as a result of their experience, as well as their interest level in participating in future
AEOP programsAmong Regional studenfsee Chart 31)the activity most frquently rated as likely to increase was
participating in a STEM club, student association, or professional organization (B 2dlition, 54%ndicated they were

more likely to participate in a STEM camp, fair, or competition; talk with friends oryfatmdut STEM; take an elective
(not required) STEM class; work on a STEM project or experiment in a university or professional setting; and/or obser
things in nature (plant growth, animal behavior, stars or planets, etc.).

81
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Chart 31: Change in Likelihood R-JSHS Students Will Engage in STEM Activities
Outside of School (n = 82-83)

Participate in a STEM C(ll:;ésit;;tieonr: association, or professn% 36%
Observe things in naturil(;)r:aert];geri)cv'\;th, animal behavior, stars& 41%
Work on a STEMprr)(rJ?éi(;tig)r:;épe?tr;:;ent ina unlversny% 39%

Take an elective (not required) STEM cla§g 39%

Talk with friends or family about STENELZ 39%

Participate in STEM camp, fair, or competitioiicEZzll 37%

Receive an aw:(t;(ioor:] ;ﬁgﬁ:ﬁle:]ettstognltlon for ST% 40%

Help with a community service project that relates to STHEEZA 42%
Mentor or teach other students about STENEZA 43%

Look up STEM information at a library or on the internf 46%
Work on solving mathematical or scientific puzz|ggEZA 47%

Watch or read non-fiction STEMEZ 53%

Tinker with a mechanical or electrical devidBLf 55%

Visit a science museum or oy 63%

Design a computer program or websit@EEZ 69%

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

m Less likely = About the same m More likely

As can be seen in Ch&2, over 80% of National students indicated they were more likelgdeive an award or special
recognition for STEM accomplishments (88%@ntar or teach other students about STEBY%); lelp with a community
service project that relates to STH#5%) talk with friends or family about STE@5%); @articipate in a STEM club,
student association, or professional organizati@5%); vork on a STEM project or experiment in a university or
professional setting84%); jarticipate in STEM camp, fair, or compien (81%); and/or éake an elective (not required)
STEM clag81%).
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Chart 32: Change in Likelihood N-JSHS Students Will Engage in STEM Activities
Outside of School (n = 32)

Participate in a STEM club, student association, or professiona
organization
Observe things in nature (plant growth, animal behavior, starsgir
planets, etc.)
Work on a STEM project or experiment in a university or
professional setting

b 6%

16%
Take an elective (not required) STEM class 19%
Talk with friends or family about STEM 16%

Participate in STEM camp, fair, or competition 19%

Receive an award or special recognition for STEIVE30/
accomplishments "

Help with a community service project that relates to STEM 16%
Mentor or teach other students about STENSE 9%
Look up STEM information at a library or on the internet 28%
Work on solving mathematical or scientific puzzIgg
Watch or read non-fiction STEM
Tinker with a mechanical or electrical devidGEZ
Visit a science museum or zoo
Design a computer program or websit&J

0% 10%

m Less likely = About the same

44%

38%

20% 30%

44%

44%

47%

59%

40%

More likely

50%

85%
53%
84%
81%
85%
81%
88%
85%
87%
2%
54%
56%
47%
41%
59%
60% 70% 80% 90%

100%

A composite was created from these iteflisand composite scores were compared across subgroups of students.
National students were moderately more likely to engage in activities (d611 standard deviations) than Regional

students™ There were no statistically significant differences by gender, race/ethnicity, or FRL status.

BeKSaS mp AGSYa KIR I/ NRyol OKQa
4 Twortailed independent samplestest, t(113) = 2.91p = 0.004.

Ft LIKI

NEtAFOAEAGES

27

nodgece
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Students were also askduwbw interested they are in participating in future AEOP prograws can be & in Chart 33,
wS3IA2ylf &dGdzRRSyida SELINBaaSR (KS INBIGSadG AyaSNBad Ay
YdzOKé 0 F2fft26SR o0& {a!we¢ 6ny:20X !w!lt é6nm:0X YR {9!
UNITE (4%) or GEMS Near Peers (46%).

Chart 33: R-JSHS Student Interest in Future AEOP Programs (n = 78-80)

Junior Science & Humanities Symposium (SESIIESZ  15% 19%

Science Mathematics, and Research for Transformation (SMW
College Scholarship 20% 28%
Undergraduate Research Apprenticeship Program (UREEIIIESEZ 21% 26%
National Defense Suegce & En_glneerlng Graduate (ND 23% 14%

ellowship

Science & Engineering Apprenticeship Program (SESEIIINIEZZEE 26% 21%
High School Apprenticeship Program (HSARIIIIEGINGIEE N 24% 22%
College Qualified Leaders (CQEIIIIIIEINGIEZ2EE 23% 19%
Research & Engineering Apprenticeship Program (RESEIIIIINGIEEZEEEEE 24% 18%
GEMS Near Peer{ NN/ N 30% 14%
UNITE 30% 14%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
mNotatall = Alittle = Somewhat ®mVery Much

Chart 34 shows responses to this item from National students. Nearly all expressed some interest in participating agair
JSHS and SMART, with 87% and 77% being at least somewhat interested, respectively. A megpotydaints indicated
being at least somewhat interested in URAP (53%), NDSEG (50%), and SEAP (50%). As with the Regional students,
expressed no interest in UNITE (45%) or GEMS Near Peers (40%).
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Chart 34: N-JSHS Student Interest in Future AEOP Programs (n = 29-30)

Junior Science & Humanities Symposium (JSEBH 7% 7% 80%
Science Mathematics(,: ;?:gsesscehaorg; sfr?izo Transformation (SM% 17% 17% 60%
Undergraduate Research Apprenticeship Program (UREEENEZIE 30% 13% 40%
National Defense ScieggﬁO%VSEr:}gineering Graduate (ND% 27% 13% 37%
Science & Engineering Apprenticeship Program (SEEEIIFEEI 27% 13% 37%
High School Apprenticeship Program (HSARIIIEZAZ NN 31% 14% 31%
College Qualified Leaders (CQ NI N 28% 21% 24%
Research & Engineering Apprenticeship Program (RESEIEEIZE 30% 10% 37%
GEMS Near Peer{JIEN 7 27% 17% 17%
UNITE 28% 17% 10%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
mNotatall = Alittle = Somewhat = Very Much

Students were asked which resources impacted theiareness of the various AEORss can be seen in Cha35 and

36, simply participating iIdSH® I & Y2ad fA1Ste G2 06S NIGSR lFa AYLIOGAY
although National students on average reported a greater infpéican didRegional students (a moderate effect of d =
0.692 standard deviations)Ly | RRAGA2Y (G2 W{Il{ LI NILOAOALI GAZ2YZ Dbl GAZ2
event$®and AEOP socialmedias SNBE KA IKSNJ G KIy wS3A 2y | zes ofidiF@zBIS sghd d=<D.7381
standard deviations, respectivelyAmong National students, invited speakers or career events appeared particularly
AYFEAdSYGAL T gAGK pys 2F &a0dzRSydGa NBLRNIAY3I a@SNE Y dxH

45 Twortailed independent samplestest, t(93) = 3.15p = 0.002.
46 Twortailed independent samplestest, t(84) = 3.98p <0.00L.
47 Twortailed independent samplestest, t(44) = 2.41p = 0.020.
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Chart 35: Impact of Resources on R-JSHS Student Awareness of AEOPs (n = 93)

Participation in SSHIIIIIEEZEE  18% 9%

JsHs websitc NG  15%  10% 2

LY@AiGSR aLiSI 1 SN3 42% Sviuw  13% EEENEOM

My mentor(s) 15% 9%

AEOP brochure I 7Y  13% s% 7

AEOP instructional supplies (Rite in the Rain notebook, Lab 12% 6L
AEOP website NN . 15% 5%F

AEOP social medidi NN AT 13% 294

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

m Did not experience mNotatall = Alittle Somewhat mVery Much

Chart 36: Impact of Resources on N-JSHS Student Awareness of AEOPs

(n =32-33)
Participation in JSHSIIll 15% 79%
JSHS website[FEZ 27% 30% 27%

LYGAUSR aLISI | SNEABM & O3B SNE S@OSyia58%

My mentor(s) 24% 15% 24%
AEOP brochure 24% 24% 24%
AEOP instructional supplies (Rite in the Rain notebook, Lab 13% 22% 19%
AEOP website 18% 12% = 15%
AEOP social mediJiIIIEZZ2EEEY 21% 18% 9%

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

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

{GdzRSy (1aQ FGUGAGdzZRS A | 6 2 dzieanliipBrtan preréguisiie ltoythdiSconBiried m2rest ilNtBed S |
field and potential involvement in the futureln order to gauge studen@ttitudesin this area the questionnaire also
asked students about theapinionsof what DoD researchers do and the value of DoD research more broHukydata
indicate that most responding students have favorable opinigeg Charts 37 and 387 majority of Regional studén
agreed or strongly agreed with each statement, including that DoD researchers solveoriehproblems (60%), DoD
researchers develop new, cutting edge technologies (59%), and DoD research is valuable to society (59%).

Chart 37: R-JSHS Student Opinions about DoD Researchers and Research
(n =80)

DoD researchers solve real-world probleni§eEZl 31%

DoD researchers develop new, cutting edge technologESZl 33%

DoD research is valuable to sociefffEf] 34%

DoD researchers advance science and engineering fiickZ) 36%

DoD researchers support non-defense related advancementi;% 40%

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

B Strong disagree or disagree = Neither agree nor disagree | Strongly agree or agree

Responses from National stents were even more striking in that all or nearly all respondents expressed favorable
opinions each of the statements. For example, 100% of National students strongly agreed that DoD researchers so
realworld problems, develop cuttingdge technologis, and advance science and engineering fields.
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Chart 38: N-JSHS Student Opinions about DoD Researchers and Research

(n=31)
DoD researchers solve real-world problems 100%
DoD researchers develop new, cutting edge technologies 100%
DoD research is valuable to societ3% 97%
DoD researchers advance science and engineering fields 100%

DoD researchers support non-defense related advancement@ 10% 84%
0

science and technology

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

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

Education and Career Aspirations

¢tKS SOl ftdzr A2y faz2 SEFYAYSR GKS LINE I NI Y. .Onderms Sfletuéaiion, 2 y
the questionnaire asked students how far they wahte go in school before and after participatingJi@HS As can be
seen in Tabl@8, when asked to think back on how far they wanted to go in school before participatl®@H$s16% of
Regional studentindicated graduating from high scho@6% finishing college, and7% getting more education after
collegeor an advanced degreen contrast, afterR-JSHSonly 5% reported wanting to finish their education after high
school,8% wanted to finish college, al®¥%wanted to get more education after college an advanced degreéAmong
National students,91% had degree aspirations beyond college prior tdWS. After participating inJSHS, all
respondents intended to continue their education after collegéhe shift towards more education was statistically
significantfor both Regiond? and Nationa® students(RIJSHSa very largeffect® of ¢ = 0717; NJSHS: a mediugffect
of ¢+ =0.375.

48 Chisquare test of independence?(82) = 42.171p < 0.001
4 Chisquare test of independence?(82) = 42.171p = 0.034.

%0 The effect size for a clsiquare test of independence is calculateddas —. With 2 degrees of freedom, of 0.07is considered

small, 0.21 medium, and 0.35 large. With 1 degree of freedoaot,value of 0.1 is considered a small effect, 0.3 a medium effect and
0.5 a large effect.
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Table B. Student Education Aspirations

R-JSHS Questionnaire N-JSHS Questionnaire
Respondents (n = 823) Respondents (n = 32)
Before JSHSY After JSHS | Before JSHY After JSHS
Graduate from high school 16% 5% 0% 0%
Go to a trade or vocational school 0% 0% 0% 0%
Go to college for a little while 1% 0% 0% 0%
FinshO2f f S3S 038G | . I OKSf 26% 8% 9% 0%
Get more education after college 6% 8% 0% 6%
DSG | YIFadSNNRa RS3INBS 13% 22% 16% 9%
Get a Ph.D. 13% 25% 41% 44%
Get a medicatelated degree (M.D.), veterinary degree
(D.V.M), or dental degre?e (D.(D.S)) 7 12% 10% 13% 6%
Get a combined M.D. / Ph.D. 9% 17% 22% 34%
Get another professional degree (law, business, etc.) 4% 5% 0% 0%

In terms of career aspirations, students were asked what kind of work they expect to be doing at age 30, both reflectir
on whattheir aspiration was before particiiag in JISH&nd afterJSHSsee Table29). Among each group, the most
common aspirations before JSHS were also most popular after JSbiSexampleamong Regional students, 17%
indicated aspiring to a career medicine before JISHSwith anotherl2% interested irscience 10% in biological science

and 7% in engineeringAfter JSHS19% of students expressed interestnmedicine 11% in science, 11% in biological
science and 12% in engineeringAmong National stuents the three most frequent careers selected before JSHS were
also the most frequent responses after JSHS: medicine (38% before; 28% after), engineering (19% before; 16% after),
biological science (9% before; 19% aftef)so notable was thaewer §i dzZRSy G1a Ay SIF OK 3I NP dzZL) 3
their response (RSHSL9% before and 10% after:;dsHX% before and 0% after).
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Table ®. Student Career Aspirations

R-JSHS Questionnaire N-JSHS Questionnaire
Respondents (n = 83) Respondents (n = 32)
Before JSHY After JSHS | Before JSHY After JSHS
Medicine (e.g., doctor, dentist, veterinarian, etc.) 17% 19% 38% 28%
Science (no specific subject) 12% 11% 0% 3%
Biological science 10% 11% 9% 19%
Engineering 7% 12% 19% 16%
Business 4% 1% 3% 3%
Technology 4% 1% 0% 3%
Teaching, nof8TEM 4% 2% 0% 0%
Social science (e.g., psychologist, sociologist) 4% 1% 0% 0%
Computer science 2% 7% 3% 6%
Agricultural science 2% 1% 0% 3%
Environmental science 2% 4% 0% 0%
Teaching, STEM 2% 4% 0% 0%
Art (e.g.,writing, dancing, painting, etc.) 2% 1% 0% 0%
Health (e.g., nursing, pharmacy, technician, etc.) 1% 4% 0% 3%
Military, police, or security 1% 1% 0% 0%
Skilled trade (carpenter, electrician, plumber, etc.) 1% 2% 0% 0%
Physpal smgnce (e.g., physidsemistry, astronomy, 0% 206 6% 6%
materials science)
Mathematics or statistics 0% 0% 6% 3%
Farming 0% 0% 3% 0%
Earth, atmospheric or oceanic science 0% 1% 0% 0%
Law 0% 0% 0% 0%
English/language arts 0% 0% 0% 0%
Undecided 19% 10% 9% 0%
Othert 5% 4% 3% 6%
“ Before, RW{ | { 20 KSNJ AyOf dzZRS& a! 3 ¢S OKAYy3IZé¢ 4G NDOKIODATYSI & YR RONM3AES LINRT
W{l{ 230KSNJ AyOfdzRSa 4! 3 ¢SI OKA YBieIoﬂe,N-dSHﬂtﬁbffimf:lﬁ(ieiiE A ¥ EXz( £ NGBy A MNYBHETIADL
otherincludesti t K& & A OA Ly NBASFNOKSN®E ' yR a/ 2YLIzi SN 9y IAYySSNAY3

To examine whether th@SH®rogram increased student interest in STEated careers, each career option was coded
as being STEM related or r@&TB® related Interestingly, National students were more likely than Regional student to
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have a STEMelated career aspiration prior to participating in JSHI484. 64%, respectively). There was a large
increasé&? in the proportion of Regional students@sng to a STEMelated career éffect sizes = 0.59). The change
among National students was not statistically significant, which may be due to the relatively small sample or the hig
interest National students had in STEM careers prior to particigati JSHSStill, National students were more likely to
aspire to a STEMklated career after JSHS than were Regional students (97 vs. 80% of respotidents).

Students were also asked the extent to which they expect to use their STEM knowledge, skidisahitities in their
work when they are age 30As can be seen in Tal86, all National studentand nearly all Regional studerggpect to
use STEMomewhat in their career. SpecificalB8%of National studentexpect to use STEM A®H0% of the the in
their work. Most of the other National students expect to use STEM®% of the time, with only 3% expecting to use
STEMess than 5% of the time. For the Regional respondei®8% expect to use STEM-ZB80% of the time in their
work, 23% expecto use STEM 260% of the timeand 15% expect to use STEM less than 25% of the time or not at all

Table30. Students Expecting to use STEM in Their Work at Age 30

R-JSHS Questionnaire N-JSHS Questionnaire
Respondents (n 82) Respondents (n 31)
Not at all 6% 0%
Up to25% of the time 9% 0%
Upto 50% of the time 23% 3%
Upto 75% of the time 26% 29%
Upto 100% of the time 37% 68%

Overall Impact

Lastly, students were asked about impacts of participatingSHS®nore broadly. From these data, it is clear thabth
Regional and Nationatudents thought the program had substantial impacts on them (see €8@&&nd 4Q. For each

of the indicators, a majority of Regional students indicated tHaiHS contributetb or was the prinary reason for the
impact. For example, 69% of respondents reported that they were more aware of DoD STEM research and careers bece
of JSHS, with 34% indicating that JSHS contributed to this impact and 35% indicating that JSHS was the primary ree
Similarly, 64% attributed JSHS with giving them a greater appreciation of DoD STEM research and careers, with |
indicating JSHS was the primary reason for this impact. A majority of resgeats® indicated that JSHS contributed to

an increase in thir awareness of other AEOPs (59#igrest in pursuing a STEM career with the DoD (53%)iraeickst

in participating in other AEOPs (52%).

5l Independent samplestest, z(1) = 2.089p = 0.0367
52 McNemar test of dependent proportions?(1)= 18.561p = 0.002.
53 Independent samplestest, z(1) = 2.271p = 0.0231
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Chart 39: R-JSHS Student Opinions of JSHS Impacts (n = 78-79)

| am more aware of DoD STEM research and carSiSiFOZ0 10% 34%

| have a greater appreciation of DoD STEM research and caSEiSIFZLZ 0 12% 32%
I am more confident in my STEM knowledge, skills, and abiliflESZ 18% 46%
| am more interested Slghpc))zrltlrtzgsitlggn I:ntSsTEM activities out&de& 2204 A4
I am more aware of other AEOPEIECIZ 12% 31%

| am more interested in pursuing a STEM carc<BREXN 28% 36%

| am more interested in pursuing a STEM career with the 13% 29%

I am more interested in participating in other AECSIIIIINEZZE 11% 28%

| am more interested in earning a STEM degree in coll a7zl 28% 37%

| am more interested in taking STEM classes in scHECEZN 34% 35%

| am more interested in attending collegJFEEZM 37% 34%

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

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

Agree - JSHS contributed m Agree - JSHS was primary resason

Large proportions of respondirigational students alsattributed impacts in these areds JSHSForexample, nearly all
reported that they were more aware of DoD STEM research and careers (97%) and have a greater appreciation of C
STEM research and careers (94%) as a result of JSHS, with a majority for each indicating that JSHS was the primary r
for the impact. Large majorities also agreed that JSHS increased their awareness of other AEOPs (86%), interest in purs
a STEM career with the DoD (84%), and interest in participating in other AEOPs (80%). That only 47% indicated that .
increased heir interest in attending college is likely due to the high education aspirations students had prior to
participating in the program.
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Chart 40: N-JSHS Student Opinions of JSHS Impacts (n = 30)

| am more aware of DoD STEM research and care3% 27% 70%

I have a greater appreciation of DoD STEM research and cage3% 37%

I am more confident in my STEM knowledge, skills, and abilitie$3% 60%

| am more interested in participating in STEM activities outside@f

school requirements 23% 50%

I am more aware of other AEOPEIEA3% 33%
I am more interested in pursuing a STEM cardiEZ) 23% 50%
I am more interested in pursuing a STEM career with the DIl % 37%
I am more interested in participating in other AEO NI 3% 33%
I am more interested in earning a STEM degree in col §EA 37% 37%

I am more interested in taking STEM classes in scHgpl 37% 43%

57%

53%

27%

23%

20%

47%

47%

I am more interested in attending collegiIeEA 43% 27%

0% 20% 40% 60%

m Disagree - did not happen

Agree - JSHS contributed Agree - JSHS was primary resason

These student questionnaire items were combined intmmposite variabl¥ to test for differences among subgroups of
students. National students reported moderatéigherimpacts than Regional studen(s = 0.471 standard deviations)

80%

Disagree - happened, but not because of JSHS

20%

17%

20%

100%

Thisfindingis not surprising given that National students took part in activities-d6NS as well as thetJBHS activities,

giving them a longer and more intense JSHS experieritenay also be thasuccess at the Regional level positively

influenced their opinions about JSHS. Overall, minority students indicated greater impacts thannooity students®

(alarge effect of d 9.839 standard deviations) and F&lIgible students reported much greater impacts (d = 0.916) than

“¢KS / NRyol OKQa I|fLKF NBfAIoAfAGE F2NJ 0KSaS mm AdSya 41
5 Twortailed independent samplestest, t(107) = 2.18, p = 0.032.
56 Twortailed independent samplestest, t(98) = 3.44, p = 0.001.
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non-FREeligible students! There was not a statistically significant difference in the composite scores between female
and male students.

dtgavemeD2 Y FARSY OS Ay Lzt AO aLISF{1AY
research and met amazing new people from all across the country. | learn
the technical aspects of presenting research, writing technical papers and
effectively communicating my researchthe publice ¢ RISHS Student

An openended item on the questionnaire asked students to list the three most important ways they benefited from the
program;74 studentsprovided at least one answer to the questioBtudent responses addressed a varietyh@imes
Regional students most often citathpacts on their understanding of STEM (65%), often describing how the program
made them aware of careers in STEM (17%), their ability to communicate about STEM orally or in writing (13%), and th
abilities toconduct STEM research (11%). Over half also cited the benefit of being able to meet new people (57%
including other students (28%) or STEM professionals (20%). About a third described impacts on affective outcomes: tt
interest in and motivation to wrsue STEM (20%) or their confidence in their abilities to do STEM (11%). A quarter of thos
answering the question wrote about the experience they gained working in STEM as particularly valuable, with 17
specifically mentioning the experience doing rasah, and 11% the experience presentihgir work.

Similar themes emerged in the National student responses, though in somewhat different proportions. As with Region
students, a large majority of National students responding to this question Higddighe opportunity to meet new
people (83%), though they were more likely to describe the opportunity to network with STEM professionals rather thau
simply making new friends. About twibirds described learning about STEM, most often careers in S€kN! (80%),
college opportunities or scholarships (17%), and how to write about or present their work (S&¥ple responses

this questionincluded:

I'm super excited for pursuing science in college. | learned a lot about some really interestirghrelsnow want
to do my own researchlRJSHS Student)

It gave me confidence in public speaking. | learned so much fron@otbsearch and met amazing new people
from all across the country. | learned the technical aspects of presenting reseaticig, technical papers and
effectively communicating my research to the pubfRJSHS Student)

5" Twortailed independent samplestest, t(97) = 3.48, p = 0.001. In addition, feftible students reported greater individual impact
F2NJ FEf AGSYa SEOSLI 4938 SIWOKR NB/ R 60 NS SNEB d6é2 5 { ¢ 9a NJ
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Learned about cutting edge research. Learned to communicate with students as driven and as bright as mys
Networked greatly with STEM professiongls-JSHS Student)

Learning about job/internship opportunities. Inspiration from the keynote speakers. Going through the whole
process of finding a mentor, doing a project, writing a research paper, and then preparing an oral presentatior
(N-JSHS Stud®

Similar comments arose in the focus groups and rapid interviédvgene said:

Having the ability to do research and then take it to stuff like this has been a really good opportuanity
definitely going to college next year, irf®TEM fieldhopefully, hopefully will do research at some point in that.
And this has given me background with experimentation and design, also in presentation and writing aspect
(JSHS Student)

Summary of Findings

The FY4 evaluation ofJSH®ollected data abouparticipants;their perceptions of program processes, resources, and
activities; and indicators of achievement in outcomes related to AEOP and program objeétisesymary ofindings is
provided in Tabl&1.

Table 312014JSH%valuation Findings

Participant Profiles

9 JSH&ppears to have beesuccessful in attrding participation of female
studentg a population that is historically underrepresented in engineering
fields. Student questionnaire respondeifitsm both the Regional and National
competitionsincluded more females (BRSHS 69%:-MHS 58%) than males (R
JSHS 31%:-M6HS 42%JRegistration data indicates an even split between fem
and male JSHS students at the national level.

1 JSHS had limited successiinactingstudents from historically underserved
minority race/ethnicity and lowncome groups. Student questionnaire
respondents included small proportion ominority students identifying as
Hispanic or Latino (BSHS 17%:-MHS 5%). A majority of respondesfsorted
that they did not qualify for free or reducegtice lunch (RISHS 71%-MHS
93%).

JSH$ concerned with
diversity and expanding the
pool of student applicants but
has had limited success in
serving students of historicall
underrepresented and
underserved populations.
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1 A large majority oftudent questionnaire respondents attended publibcals
(RJISHS 87%:-MHS 86%). Althougbera third of respondentsattended
schoolsm urban or rural settings, which tend to have higher numbers or
proportions of underrepesented and underserved groups, most attended
suburban schools. JSHS provided outreach to 137 schools (12% of high sct
served) in 2014.

9 937 students from Btates participated in JSHS regional symposia at HBCU/N

J$IS engagesraextensive
anddiverse group of adult
participants as STEM mentor
STEM ambassadors, and
volunteers

9 Approximately 1,100 teachers, 1,800 college/university faculty, 300 Army/Dg
scientists/engineers, and 400 adult voluntesesved agesearchmentorsor
STEM ambassadors in JSA8ditional STEM professionals from a range of
business sectors participated in career day activities.

Actionable Program Evaluation

JSHS is stronglyarketed to
schools and teachers serving
historically underserved
groups.

91 JSHS employed a myftionged effort to market and recruit students
participate in regional symposiarhese effortstemming from AAS and regiona|
JSHS directoiacluded personal contact with teachers and high school
administrators, printed and electronic promotional materials distributed by
direct mail and email, university websites, social media (Facebookjaegeted
marketing at existingther STEMelatedregional initiatives(e.g., university
chapter of the National Society of Black Engineers).

9 Students most frequently learned about the regional JSHS program from
teachers/professors BSHS 88%:-MHS 72%). Other significant sources for
JSHS studeéswere the JSHS website (33%), a friend (28%), or another past
participant of JSHS (28%).

Many JSHS students are
motivated by an interest in
STEMor the encouragement
of a teacher or professor

I RJISHS studestvere most frequently motivated to participate in JSHS by
teacher or professor encouragement-J8BHS 50¥gnd NJSHS students were
most frequently motivated to participate in JSHS by their intereSXTEM -
JSHS 86%). Other highly motivating factackided: desire to learn in ways tha
are not possible in school {FSHS 43%:-MHS 64%); desire to expand laborat
or research skills (RSHS 38%:3MHS 55%); addsireto have fun (RISHS 25%;
N-JSHS 55%).
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JSHS engages students in
meaningful STEM learning
through handson activities.

9 Almost all NJSHS students (98%) and mostSRIS students (53%) report learni
about STEM topics on most days or every day of their JSHS experience. TH
overwhelming majority of NSHS students (&8%), but fewer RSHS students
(44-46%), report applying STEM knowledge to4dalsituations, interacting with
STEM professionals, and communicating with other students about STEM
all days of their JISHS experience. The differences betwd&tiNand RISHS
students in overall learning about STEM were statistically significant.

9 Many students had opportunities to engage in a variety of STEM practices d
their JSHS experience. For example, students reported participating in-bang
activities (RISHS 36%:-MHS 69%), coming up with creative explanations/
solutions (RISHS 40%:-MHS 56%) and posting questions or problems to
investigate (RISHS 41%:-MHS 56%) on most days or every day.

9 Both RISHS and-BSHS students reported greatgrportunities to learn about
STEM in their JSHS experience than they typically have in school. Howevel
JSHS students reported lower engagement in STEM practices in their JSHS
experience than they typically have in school, ardiS¥HS students reported
similar engagement in STEM practices in both settings.

9 Most mentors reporéd using strategies to help make learning activitielevant
to students, support the needs of diverse learners, develop collaboration ang
interpersonal skills, and engage studehty’ & | dzi KSy G A O¢ { ¢

JSHS promotes DoD STEM
research and careers but can

9 The vast majority of mentors had no past participation in or no awareness of
AEORP initiative beyond JSHS. In addititthpugh most students reported an
increase in awareness of other AEOPs, a substantial proportion reported ne
hearing about any of the other programs.

improve marketing of other
AEOP opportunities.

9 JSHS sites offered a variety of activities for promoting STEM carkiets vary
by regional event. Activities may incluithteractive expert panels, ofind ont
campus STEM expos, and field trips to Army, university, and other research
and facilities.

The JSHS experience is greq
valued by students and
mentors.

9 AllN-JSHS students indicated being very satisfied with their JSHS research
experience, as did 80% ofJISHS students who had a research experience.
Further, te vast majority of NNISHS students were satisfied with most elemen
of N\JSHS. SatisfactiontivRJSHS was more mixed.
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9 The vast majority of responding mentors indicated having a positive experiet
with those program features they experienced. Further, many commented o
the benefits the program provides students, including engaging neghworld
STEM issues or research and meetihg8 professionals and students.

Outcomes Evaluation

JSHS had positive impacts of
& (i dzR Beytéptions of their

1 A majority of RISHS students and the vast majority ef®HStudents reported
large or extreme gains on their knowledge of a STEM topic or field in depth;
professionals work on real problems in STEM; research conducted in a STE
topic or field; what everyday research work is like in STEM; and the researc
processes, ethics, and rules for conduct in STEM. These impacts were grea
N-JSHS students tharJSHS students, but similar across gender, race/ethnig
and FRL status.

STEM knowledge and
competencies.

9 Many students also reported impacts on their abilities to do STEM, including
such things as applying knowledge, logic, and creativity to propose solutiong
can be tested; displaying numeric data from an investigation in charts or grg
to identify patterns and relationships; making a model that represents the kg
features or furctions of a solution to a problem; identifying the strengths and
limitations of explanations in terms of how well they describe or predict
observations; and using mathematics to analyze numeric data.

JSHS had positive impacts of
& (i dzR Beytéptions of their
215 Century ills.

9 A majority of students reported large or extreme gains on their ability to mak
changes when things do not go as planned, persevere with a task, and set ¢
and reflect on performance. Overall, minority studeatsl FRieligible students
reported greater gains than their counterparts.

JSHS, especiallyJ$HS,
LRaAdA@Ste AY
confidence and identity in
STEM, as well as their interes
in future STEM engagement.

9 Almost all NJSHS students reportedade or extreme gain in feeling like part
a STEM community (94%); feeling responsible for a STEM project or activity
(94%); confidence to do well in future STEM courses (93%); and readiness {
more challenging STEM activities (90%). Howev@EHRS adentswere less
likely to reportgainsof this magnitude in these area42% 48% 51% and 49%
on these items, respectivelyDverall, minority students reported greater gaing
in STEM confidence and identity than Amimority students.
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9 Students also reported on the likelihood that they would engage in additiong
STEM activities outside of school. A majority of students indicated that as a
result of JSHS, they were more likely to participate in a STEM club, student
association, or profesonal organization; work on a STEM project or experimg
in a university of professional setting; and mentor or teach other students ab
STEM. NISHS studentgere more likely to indicate impacts in these ardéasn
RJSHS students.

JSHS succeededriaising

9 After participating in JSHS, students indicated being more likely to go furthet
their schooling than they would have before JSHS, with the greatest change
being in the prportions of Regional students who expected to continue their
SRdzOF GA2y o0S@é&2yR | . OKSft2NRa RS3N
students who aspired to a combined M.D./Ph.D. (22% before and 34% after

a0dzRSyiaQ SRdz
aspirations and their
aspirations for a STEM caree

9 Students were asked to indicate wHahd of work they expected to be doing af
age 30, and the data were coded as STelted or nonSTEMelated. There
was a large increase in the proportion 6I8HS students interested in a STEM
related career. Many NSHS students indicated interestiSTEMelated career
both before and after JSHS, and there was not a statistically significant diffe
across time points.

JSHS students are largely
unaware of AEOP initiatives,
but students show substantia
interest in future AEOP
opportunities.

9 Students, particularly RSHS students, and mentors were largely unaware of
other AEORP initiatives, but 59% 6IBHS students and 86% aJBHS students
indicated that JSHS made them more aware of other AEOPs, and rI&HER
52%; NJSHS 80%) credited JSHS increasing their interest in participating in
other programs.

JSHS raised student awareng
and appreciation of DoD STH
research and careers, as wel
as their interest in pursuing a

STEM career with the DoD.

9 Almost all NJSHS students and md@sgSHS students reported that they had a
greater awareness (BRSHS 69%:-0HS 97%) and appreciatiordGHS 64%: N
JSHS 94%) of DoD STEM research and careers. In addition,-d®8i45(B3%;: N
JSHS 84%) indicated that JSHS raised their interest in mues&MNEM career wit
the DoD.

Recommendations

1. TheAEOFhas the goal of broadening the talent pool in STEM field# a subset of the programs (e.g., REAP,
UNITE) specifically targeting underrepresented and underserved populations. Although not an explicit goal «
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JSHS, the questionnaire data indicate that J&t3mited succesat attracting students from groupsistorically
underrepresentedand underservedh STEM on a national scale. In order to improve on thesprogramshould
continue to collect information from specific regional symposia as well as other AEOPs that are successfull
attracting underrepreseted and underserved students to then disseminate to the larger JSHS community of
regional directors. Additionally, JSHS magsiderways to build on 2014 efforts to strengthen its outreach to
schools that serve large proportions of such students (ergan schools, Title | schools), and perhaps seek advice
from groups or individuals with expertise in engaging these populations of students suchatitneal Action
Council for Minorities in Engineeriing the Society for Advancement of Hispanics/Chimsiand Native Americans

in Science W{l{ YAIKG Ftft&a2 O2y&aARSNI iKS LRaaroArftAride 2
outreach initiative opportunities which provide limited financial support to assist in the ability of a target
community to engage with the AEOPs. Additionally, collecting demographic information on students participating
in the RIJSHS through the centralized registration tool in FY15 and beyond will enable a more accurat
representation of the JSHS participation poo

Given the goal of having studenpsogressfrom JSH#to other AEOP program3SHShouldwork with regional
symposiai 2 A Y ONBI &S & i dzR SOAly aboutl B FohghtordaddmnieAdedadhloREAP, HSAP,
SEAP, or SMART to students, #der discusseather AEOPB. Further, although many students expressed
interest in participating in other AEOP programs, a substantial proportion indicated having no inténe=t the
proportion of students who reported learning about other AEOPs frorited speakers, career events, or their
mentors, the program may want to work with eaRISHSite to ensure that all students have access to structured
opportunities that both describe the other AEOPs and provide information to students on how thepgigro

them. In addition, given the limited use of the program website, 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 oher AEOPSs.

Efforts should be undertaken to improve participation in evaluation activities, as the low response rates for both
the student and mentor questionnaires raise questions about the representativeness of the results. Improvec
communication withthe individual program sites about expectations for the evaluation may help. Given the large
number of participants in the Regional competitions, it may be worth randomly sampling students to respond to
the questionnaire, and rechanneling efforts into fjeg a high response rate from the sample. In addition, the
evaluation instruments may need to be streamlined as perceived response burden can affect participation. |
particular, consideration should be given to whether the parallel nature of the stiml@mhmentor questionnaires

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

The RISHS experience is the only JSHS experience for most students, but consistent differences bagi#t&n R
and NJSHS student responses suggiest N-JSHS may be having a greater impact on students HI&HS. Some

100

IT STARTS HERE. 7'¢



0eug

ARMY EDUCATIONAL
OUTREACH PROGRAM

of these differences are likely due to initial differences in interest and/or ability between students who are
selected to go on to NSHS and those who are not. However, otheeudiffces may be related to differences in

the availability/quality of mentor support or the availability/quality of activities at each symposium. JSHS shoulc
consider what guidance and support can be provided to regional directors, mentors, and othertetppbd R

JSHS to encourage active engagement in STEM activities, useful feedback from judges, and feelings of success
support a positive STEM identity among students who are not selectedJ&HS.
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Questionnaires

Purpose:
As per the approved FY14 AEOP APP, the external evaluation of JSHS conducted by VT includgsdgmapost
guestionnaires:
1. AEOP Youth Questionnaire to be completed by student participants of the JSHS nationahev@aHS regional
events; and
2. AEOP Mentor Questionnaire to be completed by research mentors, competition advisors, chaperones, teachers
or others who supported students as they prepared for or participated in JSHS national and regional events.

Questionndres are the primary method of data collection for AEOP evaluation and collect information about
LI NIHAOALI yiaQ SELSNASYOSa 6AGK YR LISNOSLIiAZ2ya 27F LINI
participants; and strengths and areasimiprovement for programs.

The guestionnaires have been revised for FY14 to align with:

f I'N¥eéeQa adN)»GS3IAd LY |yR ! 9B ((TEMSARYNERHUGaka®E3 M o0 { ¢ 9 a
(Sustainable Infrastructure);

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

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

T '9ht Qad @GAAA2Y (G2 AYLNROYGS (GKS ljdzr ftAGe 2F GKSmeRl G
and contributions of AEOPs like CQL effecting those changes.

The use of common questionnaires and sets of items that are appropriate across programs will allow for comparisons
across AEOP programs and, if administered in successive years, longgtdlied of students as they advance through
pipelines within the AEOP. Because the questionnaires incorporate batteries of items from existing tools that have bee!
validated in published research, external comparisons may also be possible.

All AEOPs arexpected to administer the Youth and Mentor questionnaires provided for their program. Both the Youth
FYR aSyG2NJ ljdSaitAz2yylFANBa KIFI @S G2 GSNBA2YAS |y 4Gl RO
version (all other programs). The satm&sic set of items are used in both, with slightly modified items and/or additional
items used in the advanced version. Additionally, the surveys are customized to gather information specific structure
resources, and activities of programs.
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Site Visis/Onsite Focus Groups

Purpose:
As per the approved FY14 AEOP APP, the external evaluation of JSHS conducted by VT includes site visit/onsite focu
groups at the JSHS national event.

Site visits provide the VT evaluation team with finsihd opportunites to speak with students and their mentond/e

are able to observe the AEOPs in actidihe information gleaned from these visits assists us in illustrating and more
deeply understanding the findings of other data collected (from questionnaitegpii I t = +¢ Q& FTAYRAYy 32
highlight program successes and inform program changes so that the AEOPs can be even better in the future.

Evaluation Activities during JSHS Site Visits:
1 One or two 45 minute focus group with8youth participants;
1 One45minute focus group with 8 mentors;

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

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

9 Evaluators may also conduct rapidg3ninute) interviews with a strategic sampling of participants.

GwSR OF NLISGE¢ LINBaSyal (A 2y a wihyr ledrngzxdin padticipantsy $ ipleklseGioid ¥ NP
scheduling these kinds of activities. Assume we will spend %2 to 1 day at each JSHS event.

Please identify a quiet location where evaluators can meet with participants. Evaluators have undergone criminal
background checks as a term of their employment and can be left unsupervised with participants.

Selecting Focus Group Patrticipants:

2SS g2dzdZ R | LILINBOALFGS S@OSYyld FTRYAYAAGNI 2NBQ Faaraalkyos
who can provide information about a range of experiences possible in the &8y, this assistance is in the form of
pre-event naotifications of the focus groups, including scheduled dates, times, and locations.

Ideally, each student focus group wi# mclusive of
1 males and females (equal representation if possible),
1 range of grade levels of students,
91 range of race/ethnicities of students served by the program, and
9 range of STEM interests (if known).

AR4
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We prefer that students volunteer themselveseftreceiving the invitation to participate in the focus group, but will

pursue students nominated by program staff or mentors. Participants may RSVP to evaluators privately or simply show
up at the focus group location; however, sigp sheets should notédbused-if they are publically displayed, they breach
participant confidentiality. No more than-® participants in any focus group, PLEASE. Any more than 8 and we are

dzy 6fS (2 Fal Y2NB dGdKFy F FS¢ | dzSa ( bcsfHeoups aid aRystibrieRtBaf LIf
45 minutes, then the focus group size should be limited-Gphrticipants.

We realize that there are a number of different adult participants of 3&fonal directors, national judges,
chaperones, and even parents. Weuld encourage any of these groups to participate in the adult focus group and
have geared questions to be applicable across groups. In the event that there is an overwhelming response to the
invitation, we will arrange for a second mentor focus group.

Data Analyses

Quantitative and qualitative data were compiled and analyzed after all data collection concladaldiators summarized
guantitative data with descriptive statistics such as numbers of respondfatgjencies and proportions of responses,
average response when responses categories are assigre@lltd2 A y i a0l t S o0Sod3dx m ' a{ i
' INBS¢0Z | YR & Hneggént cddidg RS uBed foiitihe 2ualiiative data to identify the most common themes
in responses

Evaluators conducted inferential statistics to study atifferences amongparticipant groups (e.g.by gender or
race/ethnicity) that couldindicateinequitiesin the JSHS program and differences between students who participated only
in RJSHS and gfents who participated in both-BSHS and-BISHS Statistical significance indicates whether a result is
unlikely to be due t@hance alone Statistical significanc@asdetermined with ttests chisquare tests, and various nen
parametric tests as apppriate, with significance defined at p < 0.0RBecausestatistical significance is sensitive to the
number of respondents, it is more difficult to detect significahanges with small numbers of responden®ractical
significance, also known affectsize, indicatethe magnitude of arffect, and istypically reported when differences are
statisticaly significant The formula for effect sizes depends on the type of statistical test used, and is specified, alonc
with generally accepted rules of thunfidr interpretation, in the body of the report.
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IT STARTS HERE. 7'¢



aeup

ARMY EDUCATIONAL
OUTREACH PROGRAM

Appendix B

FY14 JSHS Apprentice  Questionnaire and Data Summaries
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2014 Junior Science and Humanities Symposium: National JSHS Youth Survey

Virginia Tech conducts program evaluation on behalf of the [HM] U.S. Army to determine how well the Army
Educational Outreach Programs (AEOP) is achieving its goals of promoting student interest and engagement in sciel
technology, engineering, and mathematics (STEM). As part of this study Virginia Techyiagustueents (like you) who
have participated in an AEOP program. The survey will collect information about you, your experiences in school, and yz«
experiences in the AEOP program you just completed or will soon complete

About this survey
1  Whilethis survey is not anonymous, your responses are CONFIDENTIAL. When ahetiyzing 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 requpgaditipae, 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.

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

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

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

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

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

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

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

AR7
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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 e)

¢, 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

[ e TR T A TR o T o T o T o T o T o T o T o T o WY QWY o

Q5. What is your gender?
¢, Male

¢ Female

¢ Choose not to report

Q6. What isyour 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

[aE o TN o TN e S A AN O LN o

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

¢ No

¢ Choose not to report

Q8. Which best describes the location of your school?

ARS8
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Frontier or tribal school
Rural (country)
Suburban

Urban (city)

[ e T T

Q9. What kind of school do you attend?

¢, Publicschool

¢, Private school

¢, Home school

¢, Online school

¢, Department of Defense school (DoDDS or DoDEA)

QlO What is the highest competition level you personally achieved in your JSHS participation this year? (Select ONE)
Regional Oral Presenter

Regional Poster Bsenter (competitive)

Regional Poster Presenter (nroompetitive)

Nonpresenting Regional Participant

National Oral Presenter

National Poster Presenter (competitive)

National Poster Presenter (narompetitive)

Nonpresenting National Participant

Lo T ST VI VY VI T

Qll In which JSHS competition category did you present your research? (Select ONE)
| did not present my research

Chemistry

Computer Science & Mathematics

Engineering & Technology

Environmental Science

Life Science

Medicine, health, & behavioral science

Physical Science

Social Science

O T oY o VI VY VI W VY O

Q12 In which Regional JSHS event did you participate? (Select ONE)
Alabama ¢ New Jersey North New Jersey

Alaska New York Long Island

Arkansas New York Metro

California Northern California & Western Nevada New York Upstate

California Southern California North Carolina

Connecticut North Centrat Minnesota, North Dakota, South Dakota
DoD Dependent Schoeurope New England Northern New England

(ST o TN o ORI e I A R S O 8
(SN o TIN o O N I O
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DoD Dependent Schoeacific New England Southern New England

é é

¢, District ofColumbia ¢ Ohio

¢, Florida ¢ Oregon

¢ Georgia ¢ Pennsylvania

¢ Hawaii ¢ Puerto Rico

¢ llinois ¢ South Carolina

¢ Indiana ¢ Southwest

¢ Intermountairt Colorado, Montana, ldaho, Nevada, Utal ¢ Tennessee

¢ lowa ¢ Texas

¢ Kansas Nebraska Oklahoma ¢ Virginia

¢ Kentucky ¢ Washington

¢ Maryland ¢ West Virginia

¢ Michigarr Southeastern Michigan ¢ WisconsinWestern Wisconsin & Upper Michigan
¢ Mississippi ¢ Wisconsin

¢ Missouri ¢ Wyoming Eastern Colorado
¢ New JerseyMonmouth

Q13. How did you learn about JSHS? (Check all that apply)
ArmyEducational Outreach Program (AEOP) website

JSHS Website

Facebook, Twitter, Pinterest, or other social media

School or university newsletter or email

News story or other media coverage

Past participant of JSHS

Friend

Immediate family member (e.g., mothdather, siblings)

Extended family member (e.g., grandparents, aunts, uncles, cousins)
Friend of the family

Teacher or professor

Guidance counselor

Mentor from JSHS

Someone who works at an Army laboratory

Someone who works with the Department of Defense

Other (specify):

O O 0 O OO OO OO O OO O O O

Q14. How motivating were the followindactors in your decision to participate in JSSHS?
Not at all Slightly ~ Somewhat Very Extremely

motivating motivating motivating motivating motivating

Teacher or profess@ncouragement é é é é é

AR10
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An academic requirement or school grade é é é é ¢
Desire to learn something new or interesting é 2 é é é
The program mentor(s) é é é é é
Résumé or college application building é é é é é
Networking opportunities é é é é é
Interest in science, technologgngineering, or mathematics ) _ _ _ _
(STEM) < < < < <
Interest in STEM careers with the Army é ¢ é é é
Having fun é é é é é
Earning money over the summer é é é é é
Opportunity to do something with friends é é é é é
Opportunity to use advanced laboratory technology é é é é ¢
Desire toexpand laboratory or research skills é é é é é
Learning in ways that are not possible in school é é é é é
Serving the community or country ¢ ¢ é é é
Parent encouragement é é é é é
Exploring a unique work environment é é é é é
Other (specify) é é é é é

Q15. How often do you deach of the following in STEM classes at school this year?

Atleast Afew Most Every
once S days day

Not at all

Learn about new science, technology, engineering, or _ . . ) )
mathematics (STEM) topics < < ¢ ¢ ¢
Apply STEM knowledge to real life situations ¢ é é é ¢
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

Q16. How often did you do each of the following in JSHS this year?

AR11
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Not at all At least A few Most Every
once times days day
Learn about new science, technology, engineering, or _ . . ) )
mathematics (STEM) topics < ¢ ¢ ¢ <
Apply STEM knowledge to real life situations ¢ é é é é
Learn about cuttinggdge STEM research é é é é é
Learn about different STEM careers é é ¢ ¢ é
Interact with STEM professionals ¢ é é é é
Q17. How often do you do each of the following in STEM classes at school this year?
Atleast A few Most Every
Mo el once times days day
Practice using laboratory or field techniques, procedures, ar|
¢ é é é ¢
tools
Participate in handen STEMctivities é é ¢ ¢ é
Work as part of a team é é é é é
Communicate with other students about STEM e é ¢ é é
Q18. How often did you do each of the following in JSHS this year?
Not at all Atleast A few Most Every
once times days day
Practice using laboratory dield techniques, procedures, and
¢ é é ¢ é
tools
Participate in handsn STEM activities ¢ é é é é
Work as part of a team é é é é é
Communicate with other students about STEM e é é é é
Q19. How often do you do each of the following in STEM classes at school this year?
Atleast A few Most Every
NEBEEEN once times days day
Pose questions or problems to investigate ¢ é ¢ é é
Design an investigation é é é é é
AR12
-
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Carry out an investigation é é é é é
Analyze and interpret data or information ¢ é ¢ ¢ é
Draw conclusions from an investigation é 2 ¢ é é
Come up with creative explanations or solutions ¢ é é ¢ é
Build (or simulate) something é é é é é

Q20. How often did you do each of the following in JSHS this year?

Atleast A few Most Every

Not at all )
times
; ¢ ¢ ¢ ¢
Design an investigation é é é é é
Carry out an investigation é é é é é
Analyze and interpret data or information ¢ ¢ ¢ ¢ é
Draw conclusions from an investigation ¢ é é é é
Come up with creative explanations or solutions ¢ ¢ é ¢ é
Build (or simulateyomething é é é é é

Q21. HowUSEFUWwere each of the following JSHS supports provided at1S.or?

Notatall Alitle Somewhat Very much

National JSHS Groundrules for Student Presentations é é é é
Paper Submissions and Competition Deadlines é b ¢ é
Sample Papers é é é é
Oral Presentation Tips é é é é
Selected Articleg Conducting Research é é é é

Q22: Which JSHS resources Wei@ST USEFfr your participation in JSHS? Why?

Q23: What resources could be IMPROVED OR ADDED to better support your participation kodSW8@d these
changes better support your participation?

Q24. Rate how the following items impacted your awareness of Army Educational Outreach Programs (AEOPS) durin
JSHS:

AR13

IT STARTS HERE. 7«



ARMY EDUCATIONAL
OUTREACH PROGRAM

Notatall Alitle Somewhat Very much

JSHS website ¢ ¢ ¢ ¢
AEOP website é é é ¢
AEOP social media é ¢ ¢ ¢
AEOP brochure é ¢ ¢ ¢
Army STEM Career Magazine é é é é
My mentor(s) é é é é
LYGAGSR aLISEF{TSNE 2N aOF NBESNE é ¢ ¢ ¢
Participation in JSHS é é é é
AEORP instructional supplies (Rite in the Rain notebook, Lab Co ¢ e é é

Q25. Rate how thdollowing items impacted your awareness of Department of Defense (DoD) STEM cadeeirsg
JSHS:

Notatall Alitle Somewhat Very much

JSHS website é ¢ ¢ ¢
AEOP website é é é ¢
AEOP social media é ¢ ¢ ¢
AEOP brochure é ¢ ¢ ¢
Army STEM Career Magazine é é é é
My mentor(s) é ¢ ¢ ¢
LYGAGSR aLISIF1TSNE 2N aOF NBESNE é é ¢ ¢
Participation in JSHS é é é é
AEOP instructional supplies (Rite in the Rain notebook, Lab Co ¢ e é é

Q26. The following activities were common to many Regional JSHS programs across the natiorfSATo@FIEDere
you with each of the followingREGIONAL JSkfgram activities? If your Regional JSHS event did not have a given

FOGAgAGer aSt SO0 a45AR b2i 9ELISNASYyOSEK

oI '.\IOt Poor Fair Good Excellent
Experience
Student Oral Presentations ¢ é é e e
AR14
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StudentPoster Presentations é é é é é
Judging Process é é é ¢ é
Feedback from Judges é é é é é
Feedback from VIPs and Peers é é é é é
Invited Speaker Presentations é é é é é
Panel or Roundtable Discussions é é é é é
Career Exhibits é é é é é
Tours or Field Trips é é ¢ é é
Team Buildind\ctivities é é é é é
Social Events é é é é é

Q27. The Following activities were included in the National JSHS program. $#WSFIE®ere you with each of the
NATIONAL JShhEogram activities?*Only presented to NATIONAL JSHS participants; Q10**

E)E)pi):rli\tle?:ce Poor Fair Good Excellent
Opening Ceremony é ¢ é ¢ 12
General Session 1 Keynote Speaker: Leigh McCue, Ph.D. é é ¢ ¢ é
Student Research Sessions and Judging é ¢ é é ¢
General Session 2 Keynote Speaker: Kenneth Kosik, Ph.D. é é é é é
Student Team Building é é é é é
DoD Exhibits at USA Science & Engineering Festival é ¢ ¢ é é
USA Science & Engineering Festival Scavenger Hunt é é ¢ é é
Student Poster Session and Judging ¢ ¢ é é é
Student Poster Session VIP and Peer Review b é é é é
General Session 3 Keynote Speaker: Christophassidy, Commander, _ ) ] ) )
USN ¢ é é ¢ ¢
Panel Discussion: Pathways to DoD STEM Careers é é ¢ é é
Lunch with DoD Scientists and Engineers é é é ¢ é
Free Time at National Mall or USA Science & Engineering Festival é ¢ ¢ 2 é

AR15
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Awards Ceremony and Congratulatory Remarks ¢ ¢ ¢ ¢ ¢

Q28.Which of the following best describes your primary research mentdtRot presented to non-presenting regional
JSHS patrticipants; Q10**

¢, 1did not have a research mentor

Teacher

Coach

Parent

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

STEMesearcher (private industry, university, or DoD/government employee, etc.)

Other (specify)

[ T T T e T o

Q29. Which of the following statements best reflects the input you had into your project initiall§f®ot presented to
non-presenting region&dJSHS participants; Q10**

¢, |'was assigned a project by my mentor

| worked with my mentor to design a project

| had a choice among various projects suggested by my mentor

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

| designedhe entire project on my own

| did not have a project

[SEENG T o AN o Ui g e

Q30. Which of the following statements best reflects the availability of your mentorNot presented to nor
presenting regional JSHS patrticipants; Q10**

¢, 1did not have a mentor

The mentor was never ailable

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

ST T T

Q31. Which of the following statements best reftes your working as part of a group or teani®ot presented to non
presenting regional JSHS participants; Q10**

¢, |'worked 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 regularly for general reporting or discussion
¢, |'worked alone on a project that was closely connected with projects of others in my group

¢ I'work with a group who all worked on the same project

Q32. Rate ach of the following:**Not presented to nonpresenting regional JSHS participants; Q10**

AR16
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Esgirli\leontce Poor Fair Good Excellent
My working relationship with my mentor é é é é é
My working relationship with the group or team ¢ ¢ ¢ ¢ é
The amount of time $pent doing meaningful research é é 2 é é
The amount of time | spent with my research mentor é é é é é
The research experience overall é é é é é

Q33. Which of the following statements apply to your research experience? (choose ALL that &ply) presented
to non-presenting regional JSHS participants; Q10**

| presented a talk or poster to other students or faculty

| presented a talk or poster at a professional sympaosium or conference

| attended a symposium or conference

| wrote or cowrote apaper 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 gmposium or conference

I will write or cowrite a paper that was/will be published in a research journal
I will write or cewrite a technical paper or patent

I won an award or scholarship based on my research

O O O O OO O O O OO

Q34. Thelist below describes mentoringtrategies 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 JSiN®S1
presented to nonpresenting regional JSHS patrticipants; Q10**

No-mymentor = Yes my mentor
did not use this used this

strategy with me| strategy with me

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

viewpoints are different from mine ¢ ¢
Allowed me to work on a collaborative project as a member tean ¢ é
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Helped me practice a variety of STEM skills with supervision ¢ ¢
Gave me constructive feedback to improve my STEM knowledge, skills,

abilities ¢ ¢
Gave me guidance about educational pathways that would prepare me | . _
STEM career ¢ ¢
Recommended\rmy Educational Outreach Programs that match my

interests ¢ ¢
Discussed STEM career opportunities with DoD or other government

agencies ¢ ¢

Q35. Which category best describes the focus of your JSHS experience?
¢ Science

¢, Technology

¢ Engineering

¢,  Mathematics

Q36. AS A RESULT OF YOUR JSHS EXPERIENCE, how much did you GAIN in the following areas?
No Alittle Some Large Extremely

gain  gain gain  gain large gain

Knowledge of a STEM topic or field in depth é é é é é
Knowledge of research conducted in a STEM topfielr é é é é é
Knowledge of research processes, ethics, and rules for conduct in STEM| ¢ ¢ e 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 e é

Q37. AS A RESULT OF YOUR JSHS EXPERIENCE, how much did you GAIN in the follotibglameas2nted to

A ¥ 4 A x

NBalLRyRSyita ¢6K2 aSt SOGSR a4aOASyOSé AYy VOPpPFF

(\[o] Alittle  Some | Large Extremely

gains gain gain gain  large gains
Asking questions based observations of reavorld 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 testeq )
investigations ¢ ¢ ¢ ¢ ¢
AR18
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Making a model to represent the key features and functions of an observed
phenomenon

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

Designing procedures for investigations, including selecting methods and tookréhat
appropriate for the data to be collected

Carrying out procedures for an investigation and recording data accurately

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

Considering alternative interpretations of data when deciding on the best explanatio
for a phenomenon

Displaying numeric data from an investigation in charts or graphs to identify pattern
relationships

Using mathematics tanalyze numeric data

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

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

Using data froninvestigations to defend an argument that conveys how an explanat]
describes an observed phenomenon

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

Communicating informatioabout your investigations and explanations in different
formats (e.g., orally, written, graphically, mathematically)

Identifying the limitations of data collected in an investigation

Using computebased models to investigate cause aiffict relationships of a simulateg
phenomenon

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

Using data or interpretations from other researchers or investigations to improve ar|
explanation

Deciding what additional data or information may be needed to find the best explanat
for a phenomenon

Identifying the strengths and limitation of data, interpretations, or arguments present
in technical or scientific texts

Integrating information from multiple sources to support your explanations of

phenomena

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

Q38. AS A RESULT OF YOUR JSHS EXPERIENCE, how much did you GAIN in the folloWibglamasented to
NBALRYRSYy(Ga 6K2 2StSOGSR GiSOKy2f2385¢ GSYyIAYSSNAY IS

No Alittle = Some Large Extremely

gains gain gain large gains

Identifying reatworld problems based on social, technological, or environmental issu| ¢, é é é é
Defining a problem that can be solved by developing a new or improved object, pro )
or system ¢ ¢ ¢ ¢ ¢
Applying knowledge, logic, and creativity to propas@utions that can be tested with )
investigations ¢ ¢ ¢ ¢ ¢
Making a model that represents the key features or functions of a solution to a prol 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 g )
appropriate for the data to be collected ¢ ¢ ¢ ¢ ¢
Identifying the limitations of the data collected in an investigation é ¢ ¢ é é
Carrying out procedures for anvestigation and recording data accurately é é ¢ é é
Testing how changing one variable affects another variable in order to determine i )
solution's failure points or to improve its performance ¢ ¢ ¢ ¢ ¢
Using computebased models to investigate cause a&figct relationships of a )
simulated solution ¢ ¢ ¢ ¢ ¢
Considering alternative interpretations of data when deciding if a solution function )
intended ¢ ¢ ¢ ¢ ¢
Displaying numeric data in charts or graphs to identify patterns and relationships é é é é é
Using mathematics to analyze numeric data ¢ ¢ ¢ 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 )
designcriteria ¢ ¢ ¢ ¢ ¢
Using data or 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 investigatioms defend an argument that conveys how a solution )
meets design criteria ¢ ¢ ¢ ¢ ¢
AR20
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Deciding what additional data or information may be needed to find the best solutio

a problem ¢ ¢ ¢ ¢ ¢
Reading technical or scientific texts, or using other medisgam about the natural or ) ) ) ) )
designed worlds ¢ ¢ ¢ ¢ ¢
Identifying the strengths and limitations of data, interpretations, or arguments presef ) ) ] ]
in technical or scientific texts ¢ ¢ ¢ ¢ ¢
Integrating information from multiple sources to support your solutitmna problem é é é é é
Communicating information about your design processes and/or solutions in differg ) ) ) )
formats (e.g., orally, written, graphically, mathematically) ¢ ¢ ¢ ¢ ¢
Supporting a proposed solution (for a problem) with data from investigations é é é é é

Q39. AS ARESULT OF YOUR JSHS EXPERIENCE, how much did you GAIN in the following areas?

No Alittle Some Large Extremely

gains gain gain gain large gains
Learning to work independently é é é é é
Setting goals and reflecting on performance é é é é é
Persevering with a task é é é é é
Making changes when things do not go as planned é 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 12 é
Ly Of dzRAY 3 2 KSNaaringdé&cNBEnsISOU A dSa 6KS| ¢ é ¢ ¢ ¢
Sense of 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 é é é
Connecting a topic or field and your personal values é é é é é

Interest in a new STEM topic or field

gains

é

gain

é

Q40. AS RESULT OF YOUR JSHS EXPERIENCE, how much did you GAIN in the following areas?
No Allittle

Some Large Extremely
large gains

gain

é

gain

é

é

Clarifying a STEM career path

é

é

é

é

é
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Sense of accomplishirspmething in STEM é é ¢ ¢ é
Building academic or professional credentials in STEM é é é é é
Readiness for more challenging STEM activities é é é 12 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 ATEM project or activity é é é ¢ é
Trying out new ideas or procedures on your own in a STEM project or activit ¢ é é é é
Feeling responsible for a STEM project or activity é é é ¢ é
Feeling like a STEM professional é é é é é
Feeling like part of a STEM community é é é é é

Q41. AS ARESULT OF YOUR JSHS experience, how much MORE or LESS likely are you to engage in the following ac
in science, technology, engineering, or mathematics (STEM) outside of school requirements or activities?

Abou the

Much Less More Much
less likely likely S2Mebefore w oy more likely
and after
Visit a science museum or zoo ¢ e é
Watch or read nosiction STEM é e e e é
Look up STEM information at a library or on the internet ¢ ¢ ¢ ¢ ¢
Tinker with a mechanical or electrical device ¢ ¢ ¢ ¢ ¢
Work onsolving mathematical or scientific puzzles ¢ e e e é
Design a computer program or website ¢ ¢ ¢ é é
Observe things in nature (plant growth, animal behavior, _
stars or planets, etc.) ¢ ¢ ¢ ¢ ¢
Talk with friends or family about STEM ¢ ¢ e é é
Mentor or teach other studentabout STEM é e e e é
Help with a community service project that relates to STH ¢ ¢ ¢ ¢ ¢
Participate in a STEM club, student association, or _
professional organization ¢ ¢ ¢ ¢ ¢
Participate in STEM camp, fair, or competition ¢ ¢ ¢ ¢ ¢
AR22
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Take an elective (not required) STEMSss ¢ ¢ ¢ ¢ ¢
Work on a STEM project or experiment in a university or _
professional setting ¢ ¢ ¢ ¢ ¢
Receive an award or special recognition for STEM

é é é é é

accomplishments

Q42 How far did you want to go in school BEFORE participating in JSHS?
Graduate fromhigh school

Go to a trade or vocational school

Goto college for a little while

CAYAaK O2ttS83S 63Si4d I .| OKSf 2NDa
Get more education after college

DSG | YlFIadSNRa RSINEBS

Get a Ph.D.

Get a medicatelated degree (M.D.), veterinary degree (D.V.M), entdl degree (D.D.S)
Get a combined M.D. / Ph.D.

Get another professional degree (law, business, etc.)

¢
(0p))
L
Z
&
(Vo))
C

(o o P SV I WY VY PR VY

Q43 How far do you want to go in schoAFTER participating in JSHS?

Graduate from high school

Go to a trade or vocational school

Goto college for &ttle while

CAYyAaK 02ftS3S 03S4G | . IFOKSt2NRa RS3INBSO
Get more education after college

DSG | YlIadSNRna RSINEBS

Get a Ph.D.

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

Get another profesional degree (law, business, etc.)

LoV T oV o VI VY VY SR W R

Q44. BEFORE JSHS, what kind of work did you expect to be doing when you are 30 years old? (select the ONE ans\
that best describes your career goals BEFORE JSHS)
¢, Undecided ¢, Teaching, nof6 TEM
¢ Science (no specifaubject) ¢, Medicine (e.g., doctor, dentist, veterinarian, etc.)
¢ Physical science (e.g., physics, chemistry, astronol ¢ Health (e.g., nursing, pharmacy, technician, etc.)
materials science)

¢ Biological science ¢, Social science (e.g., psychologist, sociologist)
¢ Earth, atmospheric or oceanic science ¢, Business
¢ Agricultural science ¢ Law
AR23
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Environmental science

é ¢ 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, electrician, plumber, etc.)
¢ Teaching, STEM Other

Q45. AFTER JSHS, what kind of work do you expect to be doing when you are 30 years old? (select the ONE answer t
best describeyour career AFTER JSHS)

¢ Undecided ¢ Teaching, not8TEM

¢ Science (nho specific subject) ¢, Medicine (e.g., doctor, dentist, veterinarian, etc.)

¢, Physical science (e.g., physics, chemistry, astronol ¢ Health (e.g., nursing, pharmadggchnician, etc.)
materials science)
Biological science

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

¢ 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, electrician, plumber, etc.)
¢ Teaching, STEM Other

Q46. When you are 30, to what extent do you expaatuse 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 the time

up to 100% of the time

o OO O

Q47. How many times have you participated in any of the following Army Educational QuitnePrograms (AEOPS)?
LT &2dz KIS KSIFENR 2F Fy 1 9ht o0dzi yS@SNI LI NIAOALN GSR
KSFNR 2F Alé o

Three or Never

Never Once Twice .\ e times heard of it

Camp Invention é é ¢ é ¢

eCYBERMISSION é é é é é

Junior Solar Sprint (JSS) é é é é é
AR24
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Engineering Encounters Bridge Design Contest (EE®&DE)ly _ _ _
West Point Bridge Design Contest ¢ ¢ ¢
Junior Science & Humanities Symposium ¢ ¢ é
Gains in the Education of Mathematics and Science (GEMS) | ¢ ¢ ¢
GEMS Near Peers i é é
UNITE e é é
Science & Engineering Apprenticeship Program (SEAP) e é é
Research & Engineering Apprenticeship Program (REAP) ¢ ¢ ¢
High School Apprenticeship Program (HSAP) ¢ é é
College Qualified Leaders (CQL) ¢ ¢ ¢
Undergraduate Researdpprenticeship Program (URAP) ¢ ¢ ¢
Science Mathematics, and Research for Transformation (SM4 _ _
College Scholarship ¢ ¢ ¢
National Defense Science & Engineering Graduate (NDSEG)| _ _
Fellowship ¢ ¢ ¢

Q48. How interested are you in participating in thellowing programs in the future?
Not at

all

A

Somewhat

little

Very
much

IT STARTS HERE. 7«

Camp Invention é ¢ ¢ é
eCYBERMISSION é é é é
Junior Solar Sprint (JSS) é é é é
Engineering Encounters Bridge Design Contest (EE&DE@)ly West Point . _ _ _
Bridge Design Contest ¢ ¢ ¢ ¢
JuniorScience & Humanities Symposium 2 ¢ é é
Gains in the Education of Mathematics and Science (GEMS) é ¢ 2 2
GEMS Near Peers é é é é
UNITE é é é é
Science & Engineering Apprenticeship Program (SEAP) é ¢ é ¢
AR25
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Research & Engineering Apprenticeship Program (REAP) 2 ¢ é é
High Schoohpprenticeship Program (HSAP) é é é é
College Qualified Leaders (CQL) é é é ¢
Undergraduate Research Apprenticeship Program (URAP) é é é é
Science Mathematics, and Research for Transformation (SMART) Colleg

Scholarship ¢ ¢ ¢ ©
National Defense Science & Engineef@rgduate (NDSEG) Fellowship é é ‘ 2

Q49. How many jobs/careers in science, technology, engineering, or math (STEM) did you learn about during JSHS?
None

1

2

3

4

5 or more

(S T T T T

Q50. How manypepartment of Defense (DoD) STEM jobs/caredid you learn about duringlSHS?
None

1

2

3

4

5 or more

é
é
é
é
¢
¢

Q51. Rate how much you agree or disagree with each of the following statements about Department of Defense (DoD)
researchers and research:

Strongly . Neither Agree
: Disagree :
Disagree nor Disagree
DoDresearchers advance science and engineering fielg ¢ ¢ ¢ ¢ ¢
DoD researchers develop new, cutting edge technologi{ ¢ ¢ ¢ ¢ ¢

DoD researchers support natefense related

advancements in science and technology ¢ ¢ < < <

DoD researchers solve reabrld problems é ¢ ¢ é é

DoD research is valuable to society 2 é ¢ é é
AR26
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Q52. Which of the following statements describe you after participating in JSHS?

Disagree This
Disagree This | happened but not

Agree-The | Agree-The
program program was
contributed | primary reason

did not happen  because of the
program

I am more confident in my STEM
knowledge, skills, and abilities

| am more interested in participating in
STEM activities outside of school ¢ ¢ ¢ ¢
requirements

I am more aware of other AEOPs ¢ ¢ ¢ ¢
| am more interested iparticipating in _ _ _ _
other AEOPs ¢ ¢ ¢ ¢
| am more interested in taking STEM clasg
in school ¢ ¢ ¢ ¢
| am more interested in attending college ¢ ¢ ¢ ¢
| am more interested in earning a STEM
degree in college ¢ ¢ ¢ ¢
| am more interested in pursuing a STEM
career ¢ ¢ ¢ ¢
I am more aware of DoD STEM research ¢
careers ¢ ¢ ¢ ¢
| have a greater appreciation of DoD STEN
research and careers ¢ ¢ ¢ ¢
| am more interested in pursuing a STEM

é ¢ ¢ ¢

career with the DoD

Q53. What are the three most important ways that you have benefittedm JSHS?
Benefit #1.

Benefit #2:

AR27
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Benefit #3:

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

Improvement #2:

Improvement #3:

AR28
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Q55. Tell us about your overall satisfaction wigtour JSHS experience.

AR29
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National Youth Data Summary

So that we can determine how diverse students respond to participation in AEOP programs, pleas
us about yourself and your school. What grade will you start in the fall? (select ¢Aey. =, SD =)

Freq. %
4 0 0%
B 0 0%
6t 0 0%
7t 0 0%
gh 0 0%
gth 0 0%
1gh 2 5%
11 9 21%
12t 13 30%
College freshman 19 44%
College sophomore 0 0%
College junior 0 0%
College senior 0 0%
Graduate program 0 0%
Other, (specify) 0 0%
Choose not to report 0 0%

Total 43 100%

What is your gender?

Freq. %
Male 18 42%
Female 25 58%
Choose not to report 0 0%

Total 43 100%

What is your race or ethnicity?

Freq. %
Hispanic or Latino 2 5%
Asian 19 44%

AR30
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Black orAfrican American 3 7%
Native American or Alaska Native 0 0%
Native Hawaiian or Other Pacific Islander 0 0%
White 17 40%
Other race or ethnicity, (specify): 1 2%
Choose not to report 1 2%
Total 43 100%

Noteeh G KSNI T &l @Al yk[ FGAYLl €

Do you qualifyfor free or reduced lunches at school?
Freq. %
Yes 3 7%
No 40 93%
Choose not to report 0 0%
Total 43 100%
Which best describes the location of your school?
Freq. %
Frontier or tribal school 0 0%
Rural (country) 5 12%
Suburban 27 63%
Urban (city) 11 26%
Total 43 100%
What kind of school do you attend?
Freq. %
Public school 37 86%
Private school 4 9%
Home school 0 0%
Online school 0 0%
Department of Defense school (DoDDS or DoDEA) 2 5%
Total 43 100%

AR31
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What is the highestcompetition level you personally achieved in your JSHS participation this ye

(Select ONE)
Freq. %
Regional Oral Presenter 0 0%
Regional Poster Presenter (competitive) 0 0%
Regional Poster Presenter (nezompetitive) 1 2%
Non-presenting RegionaParticipant 0 0%
National Oral Presenter 21 49%
National Poster Presenter 21 49%
Non-presenting National Participant 0 0%
Total 43 100%

In which JSHS competition category did you present your research? (Select ONE)

Freq. %
| did not present myresearch 0 0%
Chemistry 5 12%
Computer Science & Mathematics 6 14%
Engineering & Technology 6 14%
Environmental Science 4 9%
Life Science 5 12%
Medicine, Health, & Behavioral Science 15 35%
Physical Science 2 5%
Social Science 0 0%
Total 43 100%
In whichREGIONAL JSkEN&nt did you participate? (Select ONE)
Freq. % Freq. %
Alabama 0 0% New Jersey North New Jersey 1 2%
Alaska 1 2% New York Long Island 1 2%
Arkansas 1 2% New York Metro 2 5%
ﬁ:ﬂ?&;ia Northern California & Western 1 2% NVt Ui 5 5%

AR32
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California Southern California 0 0% North Carolina 1 2%
. North Centrat Minnesota, North Dakota,
Connecticut 2 5% ! 1 2%
South Dakota
DoD Dependent SchocEurope 2 5% New England Northern New England 0 0%
DoDDependent School¥acific 0 0% New England Southern New England 0 0%
District of Columbia 0 0% Ohio 0 0%
Florida 0 0% Oregon 0 0%
Georgia 1 2% Pennsylvania 0 0%
Hawaii 1 2% Puerto Rico 0 0%
lllinois 2 5% South Carolina 0 0%
Indiana 1 2% Southwest 3 7%
Intermountaint Colorado, Montana, ldaho
Nevada. Utah 2 5% Tennessee 3 7%
lowa 2 5% Texas 1 2%
Kansas Nebraska Oklahoma 2 5% Virginia 1 2%
Kentucky 1 2% Washington 1 2%
Maryland 1 2% West Virginia 0 0%
. _— WisconsinWestern Wisconsin & Uppel
Michigart SoutheasternMichigan 0 0% . PP 0 0%
Michigan
Mississippi 0 0% Wisconsin 0 0%
Missouri 2 5% Wyomingr Eastern Colorado 0 0%
New Jersey-Monmouth 3 7%
Total 42 100%
How did you learn about JSHS? (Check all that apply)
Freq. % Freq. %
Army Educational Outreach Program (AEOQ 1 204 Extended family member (e.g., grandparentt 0 0%
website ° aunts, uncles, cousins) °
JSHS website 14 33% Friend of the family 2 5%
Facebook, Twitter, Pinterest, or other socig
media 2 5% Teacher or professor 31 72%
School or university newsletter or email 9 21% Guidance counselor 1 2%
News story or other media coverage 0 0% Mentor from JSHS 2 5%
Another past participant of JSHS 12 28% Someone who works at an Army laboratory 0 0%
Someone who works with the Department o
Friend 12 28% P 0 0%
Defense
AR33
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Immediate family member (e.g., mother

i, aliineE) 3 7% Other (specify): 0%
Total 100%

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

1 2 3 4 5 n Avg. SD
Teacher or professor encouragement 3 (7%) 6 (14%) 9 (21%) 5(12%) | 19 (45%)| 42 3.74 | 1.36
An academic requirement or school grade 21 (50%) | 6 (14%) 6 (14%) 2 (5%) 7 (17%) 42 224 | 153
Desire to learn something new or interesting 1 (2%) 2 (5%) 6 (14%) | 14 (33%)| 19 (45%)| 42 4.14 | 1.00
The program mentor(s) 3 (7%) 7 (17%) | 12 (29%)| 6 (14%) | 14 (33%)| 42 350 | 1.31
Résumé or college application building 3 (7%) 4 (10%) | 12 (29%)| 10 (24%)| 13 (31%)| 42 3.62 | 1.23
Networking opportunities 0 (0%) 5 (12%) 8 (19%) | 11 (26%)| 18 (43%)| 42 4.00 | 1.06
::z;zsr;;trl‘css(";”;;) technology, engineering, (o o0 | 0 0w) | 2(@%) | 4(10%) | 36(86%)| 42 | 481 | 051
Interest in STEM careers with the Army 8(19%) | 7 (17%) | 10 (24%)| 6 (14%) | 11 (26%)| 42 | 3.12 | 1.47
Having fun 1 (2%) 2 (5%) 2(5%) | 14 (33%)| 23(55%)| 42 | 4.33 | 0.95
Earning money over the summer 16 (38%) | 4 (10%) 7 (17%) 5(12%) | 10 (24%)| 42 274 | 164
Opportunity to do something with friends 10 (24%) | 7 (17%) 6 (14%) 6 (14%) | 13(31%)| 42 3.12 | 1.60
Opportunity to use advanced laboratory technolog| 5 (12%) 4 (10%) 9 (21%) 8(19%) | 16 (38%)| 42 3.62 | 1.40
Desire to expand laboratory or research skills 2 (5%) 3 (7%) 4 (10%) | 10 (24%)| 23 (55%)| 42 417 | 1.17
Learning in ways that are not possible gthool 1 (2%) 1 (2%) 4 (10%) 9 (21%) | 27 (64%)| 42 443 | 0.94
Serving the community or country 2 (5%) 4 (10%) 9(21%) | 11 (26%)| 16 (38%)| 42 3.83 | 1.19
Parent encouragement 7 (17%) | 11 (26%)| 6 (14%) 7 (17%) | 11 (26%)| 42 3.10 | 1.48
Exploring a unique worlenvironment 5 (12%) 1 (2%) 4 (10%) | 15(36%)| 17 (40%)| 42 3.90 | 1.30
Other (specify) 1 (13%) 0 (0%) 0 (0%) 0 (0%) 7 (88%) 8 450 | 141
Note hG KSNJ I a5SaANB (2 O2y(iNRO0dziS (2 (KE BRRAAYIR 20X IWEAERG b B
G{2YS6KILi VEiAPBNRYBTE§NGIEGNBYSE &8 Y20iA 0L GAyIE D
How often do you do each of the following in STEM classes at school this year?

1 2 3 4 5 n Avg. SD
;ffnrgﬂ?:r‘;jﬂz:"(vsi:mcgpizh”Ologgng'”ee”ng’ 13%) | 2(6%) | 9(23%) | 16 (40%)| 12 (30%)| 40 | 3.90 | 0.98
Apply STEM knowledge to real life situations 3 (8%) 5 (13%) 7 (18%) | 12 (30%)| 13 (33%)| 40 3.68 | 1.27
Learn about cuttingedge STEM research 6 (15%) 7 (18%) 9(23%) | 12 (30%)| 6 (15%) 40 3.13 | 1.30
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Learn about different STEM careers 3 (8%) 13 (33%) | 12 (30%)| 6 (15%) 6 (15%) 40 298 | 1.19
Interact with STEM professionals 8 (20%) | 11 (28%)| 13 (33%) 2 (5%) 6 (15%) 40 268 | 1.29
Note.Response scal&l' a b 2 (21 Ga ![if (fXEF a4 ! 2 F OBIT donav2SzakréiRt e @S BE RIE & ¢
How often do you do each of the following in JSHS this year?
1 2 3 4 5 n Avg. SD
Learn about new science, technology, engineerir
. . 0 (0% 0 (0% 1 (3% 7 (18% 32 (80% 40 478 | 0.48
or mathematics (STEM) topics (0%) (0%) (3%) (18%) (80%)
Apply STEM knowledge to real life situations 0 (0%) 1 (3%) 4 (10%) | 10 (25%) | 25 (63%)| 40 448 | 0.78
Learn about cuttingedge STEM research 0 (0%) 1 (3%) 2 (5%) 8 (20%) | 29 (73%)| 40 4.63 | 0.70
Learn about different STEMareers 0 (0%) 0 (0%) 3 (8%) 8 (20%) | 29 (73%)| 40 4.65 | 0.62
Interact with STEM professionals 0 (0%) 0 (0%) 3 (8%) 7 (18%) | 30 (75%)| 40 468 | 0.62
Note.Response scal@&l' &b 2 G21F Ga ! Hif (tXZF ad! 2 F GBS donav2SabrécRu e @S BE R 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
Practi i laborat field techniques
ractice - using - faboratory or Hield 1echiues 4 1ow) | 3(8%) | 16 (40%)| 9(23%) | 8(20%) | 40 | 3.35 | 1.19
procedures, and tools
Participate in handson STEM activities 2 (5%) 3 (8%) 17 (43%) | 9 (23%) 9 (23%) 40 3.50 | 1.09
Work as part of a team 3 (8%) 1 (3%) 10 (25%) | 15(38%)| 11 (28%)| 40 3.75 | 1.13
Communicate with other students about STEM 3 (8%) 5(13%) | 4(10%) | 17 (43%)| 11(28%) | 40 3.70 | 1.22
Note. Response scal@&l' &b 2 G2rF Ga ! Hif {t2ZF a ! 2 F OHIT donav2SabréiRu e @S BE R 8¢
How often do you do each of the following in JSHS this year?
1 2 3 4 5 n Avg. SD
Practi i laborat fieldtechni ,
ractice - using - faboratory or NeIAechniques, | 2 1gw) | 5(13%) | 8(21%) | 10 (26%)| 9(23%) | 39 | 3.23 | 1.42
procedures, and tools
Participate in handson STEM activities 3 (8%) 1 (3%) 8 (21%) | 11 (28%)| 16 (41%)| 39 3.92 | 1.20
Work as part of a team 2 (5%) 5(13%) | 7(18%) | 11 (28%)| 14 (36%)| 39 3.77 | 1.22
Communicate with other students about STEM 0 (0%) 0 (0%) 6 (15%) 4 (10%) | 29 (74%)| 39 459 | 0.75
Note. Response scal&l' &b 2 G20 (6 !Hif (f3BF ad! 2 F OHIT doha2SaBréiRe 8 FSBE RI 8¢ @
How often do you do each of théllowing in STEM classes at school this year?
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1 2 3 4 5 n Avg. SD
Pose questions or problems to investigate 2 (5%) 0 (0%) 14 (37%) | 12 (32%)| 10 (26%)| 38 3.74 | 1.03
Design an investigation 2 (5%) 6 (16%) | 14 (37%)| 13 (34%) 3 (8%) 38 3.24 | 1.00
Carryout an investigation 1 (3%) 4 (11%) | 16 (42%)| 13 (34%)| 4 (11%) 38 3.39 | 0.92
Analyze and interpret data or information 1 (3%) 0 (0%) 12 (32%) | 18 (47%) | 7 (18%) 38 3.79 | 0.84
Draw conclusions from an investigation 1 (3%) 4 (11%) 9 (24%) | 18 (47%)| 6 (16%) 38 3.63 | 0.97
Come up with creative explanations or solutions 4 (11%) 2 (5%) 14 (37%) | 11 (29%)| 7 (18%) 38 3.39 | 1.17
Build (or simulate) something 5 (13%) 3 (8%) 14 (37%) | 10 (26%)| 6 (16%) 38 3.24 | 1.22
Note.Response scal&:l' &b 2 (27 Ga ![if (fXZEF da! 2 ¥ OBIT dcnav2SaabréiRtt e @S BE RE &8¢ o
How often do you do each of the following in JSHS this year?

1 2 3 4 5 n Avg. SD
Pose questions or problems to investigate 0 (0%) 7 (18%) | 10 (26%)| 9 (24%) | 12 (32%)| 38 3.68 | 1.12
Design an investigation 4 (11%) 9 (24%) 5(13%) | 12 (32%)| 8 (21%) 38 3.29 | 1.33
Carry out an investigation 6 (16%) 8 (21%) 8 (21%) 9 (24%) 7 (18%) 38 3.08 | 1.36
Analyze and interpret data or information 5 (14%) 6 (16%) 5(14%) | 13 (35%)| 8 (22%) 37 3.35 | 1.36
Draw conclusions from an investigation 5 (13%) 6 (16%) 4 (11%) | 16 (42%)| 7 (18%) 38 337 | 1.32
Come up with creative explanations or solutions 1 (3%) 7 (18%) 6 (16%) | 12 (32%)| 12 (32%)| 38 3.71 | 1.18
Build (or simulate) something 1 (3%) 10 (26%) | 6(16%) | 11 (29%)| 10 (26%)| 38 350 | 1.22
Note. Response scal&:l' & b 2 (21 (o ! [if fE3F aa! 2 F OBz éonaSaakréeR6 @ @S BE RI 8¢ @
How USEFUL were each of the following JSHS resources provided at JSHS.org?

0 1 2 3 4 n Avg. SD
Ef;f:rigtiorf:'*s Groundrules for  Studel 5 g | 00wy | 7(21%) | 12 (35%)| 12 35%)| 34 | 3.16 | 0.78
Paper Submissions and Competition Deadlines 1 (3%) 1 (3%) 6 (18%) | 11 (32%)| 15 (44%)| 34 3.21 | 0.86
Sample Papers 10 29%) | 2 (6%) 5 (15%) 7(21%) | 1029%) | 34 3.04 | 1.00
Oral Presentation Tips 6 (18%) 2 (6%) 7 (21%) 7 (21%) | 12 (35%)| 34 3.04 | 1.00
Selected Articles Conducting Research 11 (32%) | 5 (15%) 5 (15%) 8 (24%) 5 (15%) 34 257 | 1.08
Note.Responsescal& G5AR b2i 9ELISNASYOSé 06SEOf dzRISR GNRIZT g H- f(E Bkl (2SYsS8s
G+SNE YdzOKé¢ @
Rate how the following items impacted your awareness of Army Educational Outreach Programs (AEOPSs) during JSHS:
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0 1 2 3 4 n Avg. SD
JSHS website 2 (6%) 3(9%) | 9(27%) | 10(30%)| 9(27%) | 33 | 2.81 | 0.98
AEOP website 15 (45%) | 3(9%) | 6(18%) | 4 (12%) | 5(15%) | 33 | 2.61 | 1.09
AEOP social media 14 (42%) | 3(9%) | 7(21%) | 6(18%) | 3 (9%) 33 | 2.47 | 0.96
AEOP brochure 6(18%) | 3(9%) | 8(24%) | 8(24%) | 8(24%) | 33 | 2.78 | 1.01
ﬁ;g:oo::?:;t'coo"aat') supplies (Rite in the R& o oa0r) | 610%) | 4(13%) | 7@2%) | 6@o%) | 32 | 257 | 116
Army STEM Career Magazine 18 (55%) | 5 (15%) 3 (9%) 3 (9%) 4 (12%) 33 240 | 1.24
My mentor(s) 8(24%) | 4(12%) | 8(24%) | 5(15%) | 8(24%) | 33 | 2.68 | 1.11
LYGAGSR aLISI{SNA 2N a0l 1(@3%) 1 (3%) 1(3%) | 11(33%)| 19(58%)| 33 | 3.50 | 0.72
Participation in JSHS 0 (0%) 2 (6%) 0 (0%) 5(15%) | 26 (79%)| 33 3.67 | 0.78

Note. Response scalé:l

A5AR b2i

9ELISNA Sy OS$IE

o BECTdAR SIRE FRNGE 25368 K BB MB ZY dz

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

0 1 2 3 4 n Avg. SD
JSHS website 4(12%) | 6(18%) | 4(12%) | 12(36%)| 7(21%) | 33 | 2.69 | 1.07
AEOP website 16 (48%)| 1(3%) | 8(24%) | 2(6%) | 6(18%) | 33 | 2.76 | 1.03
AEOP social media 17 (52%)| 2(6%) | 6(18%) | 3(9%) | 5(15%) | 33 | 2.69 | 1.08
AEOP brochure 6(18%) | 3(9%) | 8(24%) | 8(24%) | 8(24%) | 33 | 2.78 | 1.01
/:;S:OOESE:&OO”;') supplies (Rite in the R& 15 3006 | 7 219%) | 5(15%) | 4@2%) | 7@1%) | 33 | 248 | 124
Army STEM Career Magazine 18 (55%) | 2 (6%) 6 (18%) 2 (6%) 5 (15%) 33 2.67 | 111
My mentor(s) 7(22%) | 3(9%) | 8(25%) | 4(13%) | 10(31%)| 32 | 2.84 | 1.11
LYGAGSR &LISI1SNBR 2N aO| 1(3%) 0 (0%) 2 (6%) 3(9%) | 26(81%)| 32 | 3.77 | 0.56
Participation in JSHS 0 (0%) 0 (0%) 0 (0%) 2(6%) | 30(94%)| 32 | 3.94 | 025

Note. Response scalé:l’

G5AR b2

9 ELISNA Sy Osr¢

O BE DRI TdiA SHRE FAKE 12 YoSFd K s 8B v dz

The following activities were common to many Regional JSHS programs across the nation. How SATISFIED were you with edalhogfitiy
wODLhb![ W{I{ LINRINIY | OGABAGASEAK LT &2dz2NJ wS3IArAz2ylf W{Il{ S@Sy
0 1 2 3 4 n Avg. SD
Student Oral Presentations 1 (3%) 0 (0%) 1 (3%) 6 (18%) | 26 (76%)| 32 3.94 | 0.25
Student Poster Presentations 17 (52%) 2 (6%) 0 (0%) 5 (15%) 9 (27%) 34 3.76 | 0.50
Judging Process 0 (0%) 0 (0%) 5(15%) | 11 (32%)| 18 (53%)| 33 331 | 1.01
Feedback from Judges 1 (3%) 7(21%) | 5(15%) | 7(21%) | 14 (41%)| 34 3.38 | 0.74
AR37
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Feedback from VIPs and Peers 4 (12%) 6 (18%) | 11 (32%)| 4 (12%) 9 (26%) 34 285 | 1.20
Invited Speaker Presentations 6 (18%) 2 (6%) 4 (12%) | 10 (29%) | 12(35%)| 34 253 | 1.14
Panel or Roundtable Discussions 18 (53%) 1 (3%) 2 (6%) 7 (21%) 6 (18%) 34 3.14 | 0.93
Career Exhibits 21 (62%) | 1 (3%) 1 (3%) 6 (18%) | 5 (15%) 34 3.13 | 0.89
Tours or Field Trips 11 (32%) 2 (6%) 2 (6%) 10 (29%) | 9 (26%) 34 3.15 | 0.90
Team Building Activities 17 (50%) | 2 (6%) 3(9%) | 4(12%) | 8(24%) | 34 | 3.13 | 0.92
Social Events 10 (29%) | 1 (3%) 3 (9%) 8 (24%) | 12 (35%)| 34 3.06 | 1.09

Note.Response scal&l' G5A R b2

9 ELISNA Sy O$R

O BE DRI Tdia SHRE PRI 12 3 K BB 8B Y dz

The following activities were included in the National JSHS program. FRATISFIEvere you with each of the NATIONAL JSHS progf
activities?
0 1 2 3 4 n Avg. SD
Opening Ceremon 0 (0% 0 (0% 2 (6% 14 (41%)| 18 (53% 34 3.47 | 0.61
pening y
G | Session 1 K te Speaker: Leigh Mc(
P:”Dera ession & Keynote speaxer- Leigh MCY g 0%) | 0(0%) | 4@12%) | 10 (29%)| 20 (59%)| 34 | 3.47 | 0.71
Student (Oral) Research Sessions and Judging 1 (3%) 0 (0%) 3 (9%) 10 (29%) | 20 (59%)| 34 3.52 | 0.67
G | Session 2 K te Speaker: K th K
Psrl‘;ra ession < feynote speaker. Kennetn B4 5 ow) | 0(0%) | 1(3%) | 13(38%)| 20(G9%)| 34 | 356 | 0.56
Student Team Building Activit 0 (0% 3 (9% 8 (24% 7 (21% 16 (47% 34 3.06 1.04
g Yy
DoD Exhibits at USA Science & Engineering Festi| 4 (12%) 0 (0%) 0 (0%) 13 (38%) | 17 (50%)| 34 3.57 | 0.50
USA Science & Engineering Festival Scavenger H 17 (50%) | 7 (21%) | 4 (12%) 1 (3%) 5 (15%) 34 224 | 1.30
StudentPoster Session and Judging 5 (15%) 2 (6%) 3 (9%) 9 (27%) | 14 (42%)| 33 3.25 | 0.93
Student Poster Session VIP and Peer Review 8 (24%) 2 (6%) 2 (6%) 10 (30%) | 11(33%)| 33 3.20 | 091
General Session 3 Keynote Speaker: Christop
1 (3% 0 (0% 1 (3% 5 (15% 27 (79% 34 3.79 | 0.48
Cassidy, Commander, USN (3%) (0%) (3%) (15%) (79%)
G | Session 4 K te S ker: John Pell
Pﬁrlfra ession & KReynote speaker: SO Feledl 1 @w) | o@w) | 3(@%) | 8(24%) | 22 (65%)| 34 | 358 | 0.66
Panel Discussion: Pathways to DoD STEM Careel 1 (3%) 3 (9%) 6 (18%) | 10 (30%)| 13(39%)| 33 3.03 | 1.00
Lunch with DoD Scientists and Engineers 2 (6%) 3 (9%) 7 (21%) 5(15%) | 17 (50%)| 34 3.13 | 1.07
F Ti t Nati I Mall USA Sci
ree ime &t matonal Mal or clencel 13w | 0@%) | 1(3%) | 5(15%) | 27 (79%)| 34 | 379 | 048
Engineering Festival
Awards Ceremony and Congratulatory Remarks 1(3%) 0 (0%) 3 (9%) 8 (24%) | 22 (65%)| 34 3.58 | 0.66

Note. Response scal&l' G5AR b2

9ELISNRA Sy OSIE

O BECT Idde SIRE RN 125566 K BBB&E >V dz

Which of the following best describes your primary research mentor?
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Freq. %

I did not have a research mentor 3 9%
Teacher 14 41%
Coach 0 0%
Parent 1 3%
Club or activity leader (School club, Boy/Girls Scouts) 1 3%
STEM researcher (university,industry, or DoD/government
employee) 14 41%
Other (specify) 1 3%

Total 34 100%

Noteh G KSNI T a{OASY(IRROOZ2INNE TSSaX2pkEt s Ll2ai

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

Freq. %
I did not have a project 0 0%
| was assigned a project by my mentor 0 0%
| worked with my mentor to design a project 8 24%
I had a choice among various projects suggested by my mentor 4 12%
| worl_<ed with my mentor and members of a research teamdesign 4 12%
a project
| designed the entire project on my own 18 53%
Total 34 100%

Which of the following statements best reflects the availability of your mentor?

Freq. %

I did not have a mentor 4 12%
The mentor was never available 1 3%
Thementor was available less than half of the time 5 15%
The mentor was available about half of the time of my project 5 15%
The mentor was available more than half of the time 5 15%
The mentor was always available 14 41%

Total 34 100%

AR39
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Which of the following statements best reflects your working as part of a group or team?
Freq. %
| did not have a project 0 0%
| worked alone (or alone with my research mentor) 20 59%
| worked with others in a shared laboratory or other space, but w
worked on different projects > 15%
| worked alone on my project, and | met with others regularly fc 5 15%
general reporting or discussion
| worked alone on a project that was closely connected with projec 1 3%
of others in my group
| worked with a goup who all worked on the same project 3 9%
Total 34 100%
How SATISFIED were you with each of the following?
0 1 2 3 4 n Avg. SD
My working relationship with my mentor 4 (12%) 2 (6%) 0 (0%) 6 (18%) | 22 (65%)| 34 3.60 | 0.81
My working relationshipwith the group or team 22 (65%) | 0 (0%) 1 (3%) 2 (6%) 9 (26%) 34 3.67 | 0.65
thiaigount of time | spent doing meaningft 0 (0%) 0 (0%) 2 (6%) 5 (15%) | 27 (79%)| 34 374 | 057
The amount of time | spent with my research mentd 6 (18%) 2 (6%) 2 (6%) 9(26%) | 15 (44%)| 34 3.32 | 0.90
The research experience overall 0 (0%) 0 (0%) 0 (0%) 4(12%) | 30(88%)| 34 3.88 | 0.33

Note.Response scal&l' a5A R b2

9ELISNA Sy OSIE

O BEIRT Id SHREE FRNEY 1290568 K RBBMB TV dz

Which of the following statements apply to your research experience? (choose all that apply)

Freqg. % Freqg. %
| presented a talk or poster to other student: I will present a talk or poster to other
P P 31 72% P P 14 33%
or faculty students or faculty
| presented a talk or poster at a professione | will present a talk or poster at a professione
il P P i 27 63% pre P P 1 12 28%
symposium or conference symposium or conference
| attended a symposium or conference 29 67% | will attend a symposium or conference 17 40%
| wrote or cowrote a paper that was/will be I will write or co-write a paper that was/will
. . . 10 23% . . . 7 16%
published in a research journal be published in a research journal
| wrote or cowrote a technical paper or | will write or co-write a technical paper or
pap 8 19% pap 5 12%
patent patent
| won an award or scholarship based on
P 28 65%
research
AR40

IT STARTS HERE. 7«




0eug

ARMY EDUCATIONAL
OUTREACH PROGRAM

| | | | Total| 43 | 100%|

The list below describes mentoring strategies that are effective ways to support STEM learners. From theldigt, please indicate which
strategies that your mentor(s) used when working directly with you for JSHS:
Yes- my mentor used this No - my mentor did not use this
strategy with me strategy with me
Freq. % Freq. %
Helped me become aware of the roléTEM play in my everyday lif: 13 42% 18 58%
Helped me understand how STEM can help me improve
ped | P P 19 61% 12 39%
community
Used teaching/mentoring activities that addressed my learning sty 22 71% 9 29%
Provided me with extra support when | needed it 26 84% 5 16%
Encouraged me to exchange ideas with others whose backgrou
ey . g e e 22 71% 9 29%
or viewpoints are different from mine
Allowed me to work on a collaborative project as a member of
W w Ve proj 19 61% 12 39%
team
Helped me practice a variety of STEM skills wstlpervision 18 58% 13 42%
Gave me constructive feedback to improve my STEM knowled
i ONSTUCHY improve my W 25 81% 6 19%
skills, or abilities
Gave me guidance about educational pathways that would prepe
< . v SR 15 50% 15 50%
me for a STEM career
Recommended Army Education@lutreach Programs that match my
. y Eduicationsl rograms - 5 17% 25 83%
interests
Di TEM iti ith DoD h
|scu§sed S career opportunities with DoD or other governm 6 20% o4 80%
agencies
Which category best describes the focus of your JSHS experience?
Freq. %
Science 18 53%
Technology 6 18%
Engineering 7 21%
Mathematics 3 9%
Total 34 100%

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

ARA41
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1 2 3 4 5 n Avg. SD
Knowledge of a STEM topic or field in depth 0 (0%) 1 (3%) 3 (9%) 11 (32%) | 19 (56%)| 34 441 | 0.78
Knowledge of h conducted in a STEM topi
ﬁ;zwe ge ot research conductedin a P9 16w | 0% | 4@2%) | 10@o%)| 19(56%)| 34 | 435 | 0.92
Knowledge of research processes, ethics, and ru 0 0 0 0 0
for conduct in STEM 1 (3%) 0(0%) | 10(29%)| 7 (21%) | 16 (47%)| 34 | 4.09 | 1.03
Knowledge of how professionals work on rea
. 0 (0% 0 (0% 4 (12% 12 (35% 18 (53% 34 441 | 0.70
problems in STEM (0%) (0%) (12%) (35%) (53%)
Knowledge of what d h work is lik
S?‘é"l\vﬂe ge ofwhat everyday research WorkiS Ik 1 1 306) | 1(3%) | 4 (12%) | 10 (29%)| 18 (53%)| 34 | 4.26 | 0.99
Note.Response scalé&:l’ &b 2 2B & Y T & A3T( 4 2MIN VAR ¥ BBS @O RYyNBYS I AYyE D
AS A RESULT OF YOUR JSHS EXPERIENCE, how much did you GAIN in the following areas?
1 2 3 4 5 n Avg. SD
Aski ti based b ti f re
sking questions based on observations of re 0 (0%) 1(6%) 520%) | 4(24%) | 7 (41%) 17 400 | 1.00
world phenomena
Asking a question (about a phenomenon ) that c:
ing & question (abouta_phenomenon ) 0(0%) | 0(0%) | 6(35%) | 4(24%) | 7(a1%) | 17 | 4.06 | 0.90
be answered with one or more investigations
Applying knowledge, logic, and tivity t
PPYING KNOWIECYE, fogic, and creativity o proos g gory | 9 006) | 6 (35%) | 4 (24%) | 7@1%) | 17 | 4.06 | 0.90
explanations that can be tested with investigation:
Making a model to represent the key features ar
n9 P y fealu 00%) | 3(19%) | 3(19%) | 5@31%) | 5@1%) | 16 | 375 | 1.13
functions of an observed phenomenon
Decidi hat t f data t llect in order t
ecieingwhat ype of €aia 1o Colect in oraer i 0 (0%) 1(6%) | 531%) | 3(19%) | 7(44%) | 16 | 4.00 | 1.03
answer a question
Designing procedures for investigations, includir
selecting methods and tools that are appropriate fc¢ 0 (0%) 1(6%) 3 (19%) 4 (25%) 8 (50%) 16 4.19 | 0.98
the data to be collected
Identifying the limitati f dat llected i
Identifying the limitations of data collected in arl o ho | 000 | 6(35%) | 4(24%) | 7(@1%) | 17 | 4.06 | 0.90
investigation
C i t d f i tigati
arrylr-wg out procedures for an investigation an 0 (0%) 1.(6%) 4(24%) 3(18%) | 9 (53%) 17 418 | 101
recording data accurately
Testing how changing one variable affects anoth
variable, in order to understand relationship] 2 (12%) 1 (6%) 6 (35%) 1 (6%) 7 (41%) 17 359 | 1.42
between variables
Usi tetbased models to i tigat
Sing compuiemased models 1o INVESIQate Caus = 5 1go0y | 1 (606) | 4 (24%) | 2(12%) | 7(41%) | 17 | 353 | 155
and effect relationships of a simulated phenomeno
Considering alternative interpretations of date
when deciding on the best explanation for | 1 (6%) 2 (12%) 4 (24%) 1 (6%) 9 (53%) 17 3.88 | 1.36
phenomenon
AR42
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Displaying numeric data from an investigation i

charts or graphs to identify patterns anq 0 (0%) 1 (6%) 4 (24%) | 4 (24%) 8 (47%) 17 412 | 0.99
relationships
Using mathematics to analyze numeric data 0 (0%) 1 (6%) 4 (24%) 6 (35%) 6 (35%) 17 4.00 | 0.94
Supporting & proposed  explanation (for | o | 006y | 7 (a106) | 3(18%) | 7(41%) | 17 | 4.00 | 0.94
phenomenon) with data from investigations
Supporting a proposed explanation with relevar
scientific, mathematical, and/or engineering 0 (0%) 1 (6%) 3 (18%) 6 (35%) 7 (41%) 17 412 | 0.93
knowledge
Identifying the strengths and limitations of
explanations in terms of how well they describe ¢ 0 (0%) 0 (0%) 3 (18%) 6 (35%) 8 (47%) 17 4.29 | 0.77
predict observations
Using data or interpretations fromother
researchers or investigations to improve al 0 (0%) 0 (0%) 6 (35%) 5 (29%) 6 (35%) 17 4.00 | 0.87
explanation
Asking questions to understand the data ar
interpretations others use to support theirl 0 (0%) 0 (0%) 5 (29%) 5 (29%) 7 (41%) 17 4.12 | 0.86
explanations
Using data from investigations to defend a
argument that conveys how an explanatio, 0 (0%) 0 (0%) 4 (24%) 5 (29%) 8 (47%) 17 424 | 0.83
describes an observed phenomenon
Deciding what additional data or information may
be needed to findthe best explanation for a| 0 (0%) 0 (0%) 4 (24%) 5 (29%) 8 (47%) 17 4.24 | 0.83
phenomenon
Reading technical or scientific texts, or using oth
media, to learn about the natural or designed world 0 (0%) 1(6%) 5 (29%) 3 (18%) 8 (47%) 17 4.06 | 1.03
Identifying the strengths and limitation of data,
interpretations, or arguments presented il 0 (0%) 0 (0%) 7 (41%) | 4 (24%) 6 (35%) 17 3.94 | 0.90
technical or scientific texts
Integrating |nformat|o.n from multiple sources to 0 (0%) 0 (0%) 4 (24%) 6 (35%) 7 (41%) 17 418 | 081
support your explanations ophenomena
Communicating information about your
investigations and explanations in different format, 0 (0%) 1 (6%) 3 (18%) 3(18%) | 10 (59%)| 17 4.29 | 0.99
(e.g., orally, written, graphically, mathematically)
Note. Response scal&' &b 2 2B &Y =€ A3T( fag 2MICVABY Y RBGS AOEYRNBYS 3Tl AyEé D
AS A RESULT OF YOUR JSHS EXPERIENCE, how much did you GAIN in the following areas?
1 2 3 4 5 n Avg. SD

Ident|fy|ng reaLworId. problems_ based on social 0 (0%) 0 (0%) 2 (13%) 7 (47%) 6 (40%) 15 427 | 070
technological, or environmental issues
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Defining a problem that can be solved E

developing a new or improved object, process, ( 0 (0%) 0 (0%) 1 (7%) 6 (40%) 8 (53%) 15 4.47 | 0.64
system
Applying knowledge, logic, and creativity to propos
pplying knowledge, logic, and creativity o propos, o0y | 5 00) | 1(79%) | 5(33%) | 9(60%) | 15 | 453 | 0.64
solutions that can be tested with investigations
Making a model that represents the key features
_g : ; v | 1 (7%) 0 (0%) 5(33%) | 3(20%) | 6 (40%) 15 3.87 | 1.19
functions of a solution to a problem
Pemdmgyvhattypg of data.1 to collect in order to tes 1.(7%) 0 (0%) 4(27%) 4. 27%) 6 (40%) 15 393 | 116
if a solution functions as intended
Designing procedures for investigations, includir
selecting methods and tools that are appropriate fc, 1 (7%) 1 (7%) 3(20%) | 4 (27%) 6 (40%) 15 3.87 | 1.25
the data to be collected
| ifying the limitati f th I i
de_ntlfylng t .e imitations of the data collected in 1.(7%) 2 (13%) 3 (20%) 3 (20%) 6 (40%) 15 373 | 133
an investigation
Carrying out procedures for an investigation an
il S [prsil nvestigad 1(7%) | 2(13%) | 4(27%) | 2(13%) | 6(40%) | 15 | 367 | 1.35
recording data accurately
Testing how changing one variablaffects another
variable in order to determine a solution's failur¢ 2 (13%) 2 (13%) 2 (13%) 2 (13%) 7 (47%) 15 3.67 | 1.54
points or to improve its performance
Using computesbased models to investigate caus
. . ) ) 0 (0% 0 (0% 3 (20% 6 (40% 6 (40% 15 420 | 0.77
and effect relationships of a simulated Bdion (0%) (0%) (20%) (40%) (40%)
Considering alternative interpretations of date
1 (7% 2 (13% 3 (20% 4 (27% 5 (33% 15 3.67 1.29
when deciding if a solution functions as intended (7%) (13%) (20%) (27%) (33%)
Displaying numeric data in charts araphs to
SR 2 n @rap 2(13%) | 1(7%) | 2(13%) | 6(40%) | 4(27%) | 15 | 3.60 | 1.35
identify patterns and relationships
Using mathematics to analyze numeric data 0 (0%) 1 (7%) 4 (27%) 5 (33%) 5 (33%) 15 3.93 | 0.96
i lution (f | i
Supporting a proposed solution (for a problem)wit| -, 120\ | 4 7060 | 2 (13%) | 5(33%) | 5(33%) | 15 | 3.67 | 1.40
data from investigations
Supporting a proposed solution with relevan
scientific, mathematical, and/or engineerind 2 (13%) 0 (0%) 2 (13%) 3 (20%) 8 (53%) 15 400 | 141
knowledge
Identifying the strengths and limitations of
solutions in terms of how well they meet desig| 0 (0%) 2 (13%) 3(20%) | 4 (27%) 6 (40%) 15 3.93 | 1.10
criteria
i i i f h
Using ~daa or interpretations from othey o o0 | 1 200 | 2(130%) | 3(20%) | 7(@47%) | 15 | 3.80 | 1.47
researchers or investigations to improve a solutiol
Aski ti t derstand the dat
ASKING questions 1o understand the  data al g ey | 1 (705) | 3(20%) | 5(33%) | 6(40%) | 15 | 4.07 | 0.96
interpretations others use to support their solutions
Using data from investigations to defend a
argument that conveys how asolution meets| 1 (7%) 1 (7%) 4 (27%) 2 (13%) 7 (47%) 15 3.87 | 1.30
design criteria
AR44
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Deciding what additional data or information ma)

be needed to find the best solution to a problem 1(7%) 1(7%) 4(21%) | 4(27%) 5 (33%) 15 373 | 122
e non e s 260 | 3@ | 100 | 20 | 7am | 15 | 260 [ 1
Identifying the strengths and limitations of data
interpretations, or arguments presented i 1 (7%) 1 (7%) 3 (20%) 3 (20%) 7 (47%) 15 3.93 | 1.28
technical or scientific texts
'S'Ltsgc:?:';gu:msogm t?;'r?ntoffg:og;:r:'ple Sourees 194 706 | 0(0%) | 3(20%) | 47w | 7@ | 15 | 407 | 116
Communicating information about your desig!
processes and/or solutions in different format| 1 (7%) 0 (0%) 2(13%) | 2(13%) | 10 (67%)| 15 433 | 1.18
(e.g., orally, written, graphically, mathematically)
Note.Response scalé&:l’ &b 2 2B & Y T & A3T( 4 2MINVAHB ¥ BBS @O RYyNBYS I AYyE D
AS A RESULT OF YOUR JSHS EXPERIENCE, how much did you GAIN in the following areas?

1 2 3 4 5 n Avg. SD
Learning to workindependently 2 (6%) 4 (12%) 3 (9%) 9(27%) | 15 (45%)| 33 3.94 | 1.27
Setting goals and reflecting on performance 1 (3%) 2 (6%) 4 (12%) | 12 (36%) | 14 (42%)| 33 4.09 | 1.04
Persevering with a task 1 (3%) 3 (9%) 4 (12%) 7 (21%) | 18 (55%)| 33 415 | 1.15
Making changesvhen things do not go as planned | 0 (0%) 5 (15%) 5 (15%) 7 (21%) | 16 (48%)| 33 4.03 | 1.13
Patience for the slow pace of research 1 (3%) 3 (9%) 6 (18%) 6 (18%) | 17 (52%)| 33 406 | 1.17
Working collaboratively with a team 10 (30%) 3 (9%) 3 (9%) 7 (21%) | 10 (30%)| 33 3.12 | 1.67
Communicating effectively with others 1 (3%) 4 (12%) 7 (21%) 7(21%) | 14 (42%)| 33 3.88 | 1.19
I(;e{is(i)ofnstR Ay4 2UKSNRQ =Sk 1 (3%) 6 (18%) | 6(18%) | 9 (27%) | 11(33%)| 33 3.70 | 1.21
Sense of being part of a learning community 2 (6%) 4(12%) | 10(30%)| 5(15%) | 12(36%)| 33 3.64 | 1.27
Sense of contributing to a body of knowledge 0 (0%) 3 (9%) 7 (21%) | 11(33%)| 12 (36%)| 33 3.97 | 0.98
Building relationships with professionals in a field 1 (3%) 3 (9%) 5 (15%) 8 (24%) | 16 (48%)| 33 4.06 | 1.14
Connecting a topic or field and your personal valug 1 (3%) 1 (3%) 5 (15%) 8 (24%) | 18 (55%)| 33 4.24 | 1.03
Note. Response scal&' &b 2 2B &Y =€ A3T( fag 2MICVABY YNBSS AOEYRNBYS 3Tl Ayé D
AS A RESULT OF YOUR ESIRERIENCE, how much did you GAIN in the following areas?

1 2 3 4 5 n Avg. SD
Interest in a new STEM topic or field 0 (0%) 1 (3%) 5(16%) | 10 (32%)| 15 (48%)| 31 426 | 0.86
Clarifying a STEM career path 2 (6%) 0(0%) | 4(13%) | 11(35%)| 14 (45%)| 31 | 4.13 | 1.09
Sense of accomplishing something in STEM 1 (3%) 0 (0%) 3(10%) | 12 (39%)| 15 (48%)| 31 4.29 | 0.90
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Buildi demi fessional dential
uilding academic or professional credentials 1(3%) 1(3%) 5(16%) | 9(20%) | 15(48%)| 31 | 416 | 1.04

STEM

Readiness for more challenging STEM activities 0 (0%) 1 (3%) 2 (6%) 10 (32%) | 18 (58%)| 31 445 | 0.77
Confidence to do well in future STEM courses 0 (0%) 0 (0%) 2 (6%) 10 (32%) | 19 (61%)| 31 4.55 | 0.62
Confidence to contribute to STEM 0 (0%) 0 (0%) 4 (13%) 9(29%) | 18 (58%)| 31 445 | 0.72

Thinking creatively aboua STEM project or activity] 0 (0%) 0 (0%) 4 (13%) | 12 (39%)| 15 (48%)| 31 435 | 0.71
Trying out new ideas or procedures on my own in
STEM project or activity

00%) | 1(3%) | 3(10%) | 13 (42%)| 14 45%)| 31 | 4.29 | 0.78

Feeling responsible for a STEM projectamtivity 0 (0%) 0 (0%) 2 (6%) 16 (52%) | 13 (42%)| 31 435 | 0.61
Feeling like a STEM professional 0 (0%) 0 (0%) 7 (23%) | 13 (42%)| 11(35%)| 31 413 | 0.76
Feeling like part of a STEM community 0 (0%) 0 (0%) 2 (6%) 12 (39%) | 17 (55%)| 31 4.48 | 0.63

Note.Response scal&:l'’ &b 2 2B & Y T & A3T( 4 2 MW VABY ¥ BBS @O RYyNBYS I AYyED

AS A RESULT OF YOUR JSHS experience, how much MORE or LESS likely are you to engage in the following activitiegéhrsuieyye
engineerng, 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%) 0 (0%) 19 (59%) | 6 (19%) 7 (22%) 32 3.63 | 0.83
Watch or read norfiction STEM 0 (0%) 0 (0%) 14 (44%) | 10 (31%)| 8 (25%) 32 3.81 | 0.82
:;](zz:(n:tp STEM information at a library or on th 0 (0%) 0 (0%) 9 (28%) | 13 (41%)| 10 (31%)| 32 403 | 078
Tinker with a mechanical or electrical device 0 (0%) 2 (6%) 15 (47%) | 8 (25%) 7 (22%) 32 3.63 | 0.91
Work on solving mathematical oscientific puzzles 0 (0%) 1 (3%) 14 (44%) | 12 (38%)| 5 (16%) 32 3.66 | 0.79
Design a computer program or website 0 (0%) 1 (3%) 12 (38%)| 9(28%) | 10 (31%)| 32 3.88 | 0.91

Observe things in nature (plant growth, anime

. 1 (3% 0 (0% 14 (44% 7 (22% 10 (31% 32 3.78 1.01
behavior, stars or planets, etc.) (3%) (%) (44%) (22%) (31%)

Talk with friends or family about STEM 0 (0%) 0 (0%) 5(16%) | 12(38%)| 15 (47%)| 32 431 | 0.74
Mentor or teach other students about STEM 0 (0%) 1 (3%) 3 (9%) 11 (34%) | 17 (53%)| 32 438 | 0.79
Help with a communityservice project that relates

o SpTEM ¥s pro) 00%) | 0(0%) | 5(16%) | 13 (41%)| 14 (44%)| 32 | 428 | 0.73

Participate in a STEM club, student association,
professional organization

Participate in STEM camp, faior competition 0 (0%) 0 (0%) 6 (19%) 9(28%) | 17 (53%)| 32 4.34 | 0.79
Take an elective (not required) STEM class 0 (0%) 0 (0%) 6 (19%) | 10 (31%)| 16 (50%)| 32 431 | 0.78
Work on a STEM project or experiment in
university or professional setting

Receive an award or special recognition for STE
accomplishments

0(0%) | 0(0%) | 5(16%) | 13 (41%)| 14 (44%)| 32 | 4.28 | 0.73

0(0%) | 0(0%) | 5(16%) | 9(28%) | 18(56%)| 32 | 4.41 | 0.76

0(0%) | 0(0%) | 4(13%) | 12(38%)| 16 (50%)| 32 | 4.38 | 0.71
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