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ARRA Summer Research Experiences

* Provide support from ARRA to NIH grantees to host
high school students, undergraduate students, and
educators for summer research experiences on
ongoing NIH research studies

e 1,352 supplement awards

e All RPG and Center activities were eligible
— Also K awards; SBIR/STTR
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Conceptual Framework

Figure 1. A conceptual framework of the proposed evaluation.
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Outcome Measures

e Measure 1: Number of Participants Supported

e Measure 2: Teacher reported application of
knowledge to classroom

e Measure 3: Student reported plans to pursue
careers in Health Sciences

e Measure 4: Investigator reports of
accelerated pace of research
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Compliance with
Reporting Requirement

* Statements collected from investigators/participants on 1,104 of
the Summer Research Experiences supplements, a response rate

of 82%

e 1,246 unique statements collected from investigators (some
submitted separate reports for each intern or multiple summers)

e 2,663 participants submitted statements about their research
experience (average 2.65 participants per award)
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Types of Participants

e 2,026 undergraduates or recent post-
baccalaureates

e 328 high school students

e 281 teachers

— mostly high school and community college science
teachers

— 105 middle and high school teachers are broken out for
today’s presentation

e Extrapolating to the total of 1352 awards that
were made, there were ~3600 participants
supported in the summers of 2009-2011
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Code Group Category Descriptions

Tempo of Research The participants’ contributions...
e helped us pursue the project Specific Aim(s)
e accelerated the progress of the research
e improved the quality of the research process
e resulted in a new scientific discovery
e resulted in a pending publication and/or conference abstract
e did not accelerate the tempo of the research
Skills and Knowledge e Original data collection
e Data management and analysis
e Communication: Collecting, creating and sharing information
e Project management, planning, and oversight
e Research project design
Short-term and e Establish connections to the research community
Long-term Employment e Enable research related career goals

Goals e Develop a new curriculum or revise teaching program at home
school

e Encourage students to pursue science

e Expand and improve science knowledge/skills in science

, s 8
) National Institutes of Health
Turning Discovery Into Health




File Edit View Tools Settings Window Help

I m O < ® I +

Projects  Golaxy  DocViewer ThemeView  Facets Time Export More~

(, Advanced Search

ATRE N ] Document Viewer 1742 selected [E[= ] oo
v GROUP FOLDER & rincon & ‘ {adinoe & a8 Show documents from any = of these groups:
| J Themes (1742/7238) = | |
Score™ | Viewed | Notes Tite Date Dragand drop groups here
Group Count™
it, experience - (no e) : But these:
A ot = utignore these:
(o tile) Drag and drop groups here |
(no title)
(o ttle) - & [ Fous
e Grant. TNTEe SEIGEnts Were [Gentned o be recipients ‘
E”_SW of this award: Snow T. Nguyen 2nd year medical student Paul Chander UCLA undergraduate oS
‘ata collection, data entry| and Kayo Pedram Beverly Hills High School graduate preparing for freshman year at BEs X @
tiomwﬂm" University of California Berkeley. Snow Paul and Kaya helped to perform microanatomy
fudents leamed and moelecular Studies pertaining to the pathogenesis and epileptogenesis of pediatric ~LLal Selection History (1742/1742) <
ummer research progr. | | cortical dysplasia. Their anatomical and molecular studies from Summer 2010 contributed Physician Initial Goal (0/716)
hool students B |to 2 publication submitted in March 2011 to the journal Brain. Skills_Knowledge (both):0n = ~_ Physician Impacton Goal (0/711)
ummer students - June 1 2010 Kayo Pedram and Paul Chander were officially hired as Lab Helpers 1 and I WdPhD initial goals (0/132)
7] % selected within group started their summer employment in Dr. Mathern's laboratory. Mr. Pedram and Chandra's -l MdPhD Impact on Goals (0/244)
summer 2010 employment was completed on August 31 2010. On June 7 2010 Snow Nguyen Research Initial Goal (0/856)
¥ SUMMARY FFiciall o +h, Lah Ligh Iand cha bt h E [ Research Impact en Goals (0/1130)
. Search - Complete lst of extracted text from Investigators and Participants == -l Other Initial (0/684)
M Other Impact on Goals (0/532)
[ Term Seatch [ by Exampe [ Notes| Search Htory: [ Narrow Path Inital Goals (0/315)
Search Text: Frelds: Search Hits Narrow the Path Impact on Goals (0/390)
- T — — g accomplish® 1742 1] General Experience Initial Goals (0/788)
laccomplish* OR [now complete®] OR achieve* OR [~ able carmy ouf] OR [~ able perform®] OR | Participant_Position_(F) (Seneral Experience Impact on Goals (J648)
lable complet”] OR [~ met aim®] OR [~ mest aim*] OR [achiev* goal’) OR [complet® aim®] OR Educator_Position - NoRasearch Career Impact on Goals (0119)
expand* OR [~ significan* progress] OR [~ beyond scope] OR [~ add* aim*] OR [~ contribute* Tempo_of_Research_() Reinforced Impact on Goals (0/681)
iprogress] OR [~ contribute* goal*] OR [~ made progress] OR [~ significan* projec] OR [~ ISkills_Knowledge. (both) [ [l No Research Caraer Initial Goal (0/5)
ntribut* research] OR [~ increase* sample®] OR [~ research further] OR [substantial progress’] Know;eﬂge & Sk;ﬂs Unique_() Reinforce as Initial Goals (0/30)
IOR [~ major progress] OR [~ significan*® centribution®] OR [~ significan® impact*] OR [~ conducted - - - Skills and Knowledge Data Collection (1347/4538) | =
ud] OR [10 contibut” substantiaP] OR: [~10 suce* complet®] OR [-6 confirn* hypothesis OR | | MH3-G02k.(7) Skills and Knowledge Data Management (660/1814)
[~5 able additional] OR [~5 additional result’] OR [~5 project benefit’] OR [-6 contribute aims] OR | |IMPact.on_Goals_(P) — Skills and Knowledge Collecting Sharing Information
[~ SuCCe* obtain® result] OR [~10 (continue ongoing perform®) (stud* research aim* Impact_on_Teaching_(P) Skills and Knowledge Management Skills (74/238)
lexperiment*)] OR [~5 result prove*] OR [~10 (involve* complet* progress facilitate* assign* work | |Additional_Comments._(P) Skills and Knowledge Design Experiments (315/799)
tud* advance® perform? research project?) grani] OR [5 result* enhance*] OR [~5 aid® progress] | |Project_ Number_Plus £ Skills and Knowdedge Clinical Research (184/399)
Project_Number_Helper Tempo Did Not Meet Aims (7/8)
- - Tempo Mat Aims (1742/1742)
Multiple_Ps._ () Tempe Expedite Research (572/873)
Translate Master_PI_Record_(1) Tempo Improved Process (119/164)
Created Tempo Scientific Discovery (36/62)
(@) Search all documents Created_By i Tempo publication (318/550)
©) Search only selected documents i Educator Connected with Research Community (020}
M Educator Enable Research-related Career Goals (0/9¢
- Ml Educator New Curriculum (0/102)
Educator Encourage Student to Pursue Science (0/16:]
raining 451 Educator Expanded Knowledge Improved Outlook (0
v QUTLIER TERMS H Themes (1742/7238) ‘ &
< m v
E - Total Docs 0+ |[sd
, Overlapping 0+ 5

1253M ||
3112014

. . o [m iy
National Institutes of Healt
Turning Discovery Into Health

T T T e T T T T T T T T R T T T e T T R T e ST e ST T =0 =
and career goals. By working fulltime in the lab being immersed in research five
or more days a week I have gained a much better understanding of what exactly research
entails and furthermore how much I enjoy it. The amount of time spent in the lab
the past three months has allowed me to become guite comfortable working here so
Eﬁgﬁgvuujwmv that I may continue on and incorporate it into my remaining years as an undergraduate.
Repeat Participant:No Having a hands on scientific experience will undeniably prove an advantage when applying ’ 4
Year (Both):2009 to medical or graduate school. All in all it has been an experience that textbooks Goal (475/711)
I_P & Year & PNPlus & Part Name d lect I t llel dsh Id hel h fut I instituti (90/132)
Name:2009-R01HL065562 3ason| | 2Nd lectures could not parallel and should help show any future employer or institution oals (175244)
1_P Indicator (both):P that I am sincere in my scientific interests. Knowledge & Skills Unigue (I):Not Applicable 1 (549/858)
Fictitious:No Initial Goals (P):Prior to entering the Summer Research Experience my educational Goals (725/1130)
Participant Name (Both):Jason St . . . . . b}
(Both): YALE UNIVERSITY File Nan| | @03ls |nc|_un_:|ed corr_1p|et_|ng an und_ergraduate degree in Cell B|n_)|og\-r and Molecular Genetics Is (3321532)
(Both):3R01HLO65662-0751 Hor| | and obtaining a minor in International Development and Conflict Management from the — | fioals (2011315)
Participant Fosition (P:Educator | || iy arsity of Maryland College Park. With these in hand I hoped to join the Peace 1act on Goals (2431390)
pplicable Skills_Knowledge (bot L . . Initial Goals (666/788)
cooperation and teamwork as it | | COrps or another similar international volunteer program. Subsequently I planned Impact on Goals (422/648)
(1):Not Applicable Initial Goals (P | | to attend medical school and begin a career as a doctor possibly joining Doctors rimpact on Goals (13/19)
1 Search - Complete list of extracted | | Without Borders to continue on with international aid. Eventually I intended on working r”ﬁ:;'zﬁ”{fg?
in a hospital or private practice. Impact on Goals (P):The Summer Research Experience Soals (24/30)
. has greatly clarified my long term goals. I have found that despite its occasional e Data Collection (1219/4538)
SearchText: f . S R . . . & Data Management (488/1814)
Failure® OR creative OR persever| | (TUSErations participating in research is one of the most rewarding motivating interesting £ | | & collecting Sharing Information
|OR passion” OR (hands en] OR 1| | and intellectually stimulating experiences with which to become involved. I have @ Management Skills (80/238)
‘”“99‘3”‘:}9”&0':“[‘5‘”‘""”‘:"1‘“( begun rethinking how I would like to spend my time following graduation from college egfig”‘i‘mfimi"‘zéfaﬁ;gﬂm)
ﬁﬁlﬂ;m&ﬁ?&ﬁ;{; and pu_rsuing an advanced degree irwolving r_esearch isa Iikt_al\-r option. Thqugh admittedly EAIMEE?B] sarch { )
immers* OR [exposure to researe| | I @m still not sure of where I would like to ultimately end up in the professional 1742)
hrough problems] OR [opportuni | | world this summer has sparked a new enthusiasm for science that I do not believe «earch (0I73)
nduct* my own experiment*] 0 - - - - 1cess (0/164)
(i soluion’] would have been lit on its own. It has greater defined my passions and given me confidence ~overy (0/52)
in the fact that I am headed in the right direction with cell biology and genetics. | |50
Although I am still interested in international affairs I realize it is not completely ! vath Research Community (141)
. . . R 'search-related Career Goals (64
necessary to go to third world countries to help those in need. It would be just sulum (71/102)
as fulfilling if not more to work in a laboratory researching the molecular basis =K?Us:;;t°ﬁ"ﬂsue:§'g”iell1;f
Torees of the most debilitating of diseases so that new medicines can be designed and new i ¢
© Search all documents methods developed to eradicate them once and for all. This summer has been an incredible 1: (155313619)
@ Search orly selected documents | | @Nd very wholesome experience and I am very grateful to all those who have made the ~ | [3076) ‘ ;
Highlights 1o nstire to research] challenge” [set back] [trial and eror] [work through problems] [opportunity ~ e T
to participate] [from start to finish] [real world] [~ conduct® my own experiment®] excit*or incredibl® o e
lem* solv*] [find* solution®] <7 Next
National Institutes of Health 10
Turning Discovery Into Health




Quality of Outcomes

v’ Investigator reported productivity

v'Number of activities participants were engaged in
v’ Publications

v’ Retention in the summer supplements program
v’ Retention in biomedical research

— For students, not for educators

v’ Translation of new knowledge into curricula or
teaching materials for students
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Results: Tempo

Only 801 of the 1,246 statements from investigators addressed the question of whether
the Summer Research participants affected the tempo of the research project.

No. (%)
Statements

Code Group and Code Names

Tempo of Research: Investigator statements n =801

Helped pursue the project’s Specific Aim(s) 593 (74%)

Accelerated the progress of the research 329 (41%)

Improved the quality of the research process 47 (6%)

Resulted in a new scientific discovery 16 (2%)

Resulted in a pending publication and/or conference
abstract 190 (24%)

Did not accelerate the tempo of the research
5 (0.006%)
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Results: Skills and Knowledge

100% -
00% E Middle and High School Teachers (n =105)
M High School Students (n = 328)
82%
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1 versus 2 Summers

Participant Type Total Participants Repeat Participants Repeat
(n) (n) Participants %

High School

Undergraduate

Middle/High School
Teachers

Table 1. Participant Distribution

Note: The sample size for repeat high school participants was deemed too small to conduct analysis
specifically on that group; however, when considering repeat participants as one group, they remained a part
of the analysis.
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Duration of internships

Proportion of total
participants %

Duration of internship Number of Participants*®

. Middle/High
ABIEEE] sy . Middle /High
Students High School
Teachers School
(mean: 7.8 Students
(mean: 8.1 Teachers
weeks)
weeks)
Less than 5 weeks 31 7 11% 7%
5 - 8 weeks 159 56 58% 57%
9 - 12 weeks 75 32 27% 33%
13-16 weeks 8 1 3% 1%
17 weeks or more 1 2 <1% 2%

* The duration of the Summer Research Experience was not reported for some participants; for this reason the total
number of students who participated exceeds the total of the students who participated across all duration

columns.
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Skills and Knowledge (cont’d)

Avg # Skills Categories

Duration (weeks)
less than 5 5-8 9-12 13 or more

Category

High School
(N = 274) 0.71 1.1 14 1.0

Undergraduate
(N = 1'707) 1.3 1.4

1.6 1.7

High School Students whose host Investigators reported they were co-authors on a
publication, abstract or poster spent 7.1 weeks in the lab on average. They engaged
in 0.94 Skills categories, on average.
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Immersed in Discovery...

Number of Responses
Duration (weeks)

Category

less than 5 5-8 9-12 13 or more
High School
(N = 274) 8 (26%) 58 (36%) 30 (40%) 3 (30%)
Undergraduate
(N =1,707) 22 (56%) 124 (42%) 487 (45%) 151 (50%)

“..all that | learned from working here that | would not have learned until high level college classes.
For example I learned about some of the cell signaling pathways that can be affected by leukemia.
Finally this was a great experience of working in a professional atmosphere. The communication and
teamwork skills needed to succeed here will be important in any career.”

“My summer research experience in RAP was very helpful to me because not only did | get a hands
on learning experience in a lab but | also received a lot of good advice from my mentor on college.”
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Middle/High School Teachers
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Conclusions

Participants and investigators reported favorably on the
program

Longer Summer Research Experiences were associated
with richer variety of activities

Favorable sentiments from participants were not
predictive of higher quality experiences

Publications were not associated with longer experiences,
repeat participation or a higher number of activities.

Teachers who wanted to pursue research career were
more likely to publish, and devoted more time to the
experience
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Evaluation Team

e Luci Roberts — DPE/OER

e Cary Scheiderer — DPE/OER

* Rashada Alexander — DPE/OER

e Jennifer Pohlhaus — Ripple Effect
e Erica Husser — Ripple Effect

* Michael Stagnitto — Ripple Effect
e Kerry Gorelick — Ripple Effect

* Ray Mott - ORIS
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