CENTER FOR PROMOTING STEM
A CONSISTENT AND DISTRICT -WIDE APPROACH TO INCREASE STEM ENROLLMENT AND STUDENT SUCCESS

Project Overview: Oakton Community College proposes to establisiCéater for Promoting STEM
(CPS), building and expanding upon successful iiesvdeveloped during the past three years through
DUE-0230682, to provide programs and activities@aikton students and faculty and area high school
students and teachers. Working with the nine puijb schools within the Oakton district, as wall a
Oakton STEM students, the CPS will emphasize digtd/that generate interest in STEM, encourage
pursuit of STEM studies among students who aratioadlly under-represented in these disciplinesl a
strengthen the retention and success of STEM aBaglents through their transfer to a four-year
baccalaureate degree program or completion of demreertificate STEM programs at Oakton.

Results from Current NSF-Funded Program: In 2002, the National Science Foundation awarded
Oakton $249,992 to implement a three-year projett‘Partnership to Increase STEM Enroliment and
Student Success.” (DUE-0230682). This projecpisrating on a one-year, no-cost extension. Duhiag t
past three years, in partnership with two area bajtool districts comprising five distinct instituts, the
project Pls have developed and piloted initiatidesigned to increase the number of high schookstsd
who pursue and receive degrees in STEM areas.niti@ives described herein have garnered support
from industry executives, secondary school edusatnd peers of the Pls, with the various components
reaching more than 2,000 underachieving high scandicollege students who have the potential to
excel in STEM studies and careers. These initiathave begun to establish Oakton’s reputation withi
the community and within the state community callegstem for its attention to math and science
education.

During this project, Oakton has made the followsignificant accomplishments:

* The Peer Tutor Training Program won the Innovafiarard of the lllinois Council of Community
College Administrators (ICCCA) in 2003.

* The Student-Industry-Teacher Simulations compoagtite project won the ICCCA Innovation
Award in 2005.

* The project treatment class, MAT052/COL101, in$uenmer Bridge Program and STEM
Enrichment Program, had an average success réte ¥, as compared to a 60.3% overall success
rate.

» Of the more than 400 students in 26 classes tbhtdad Study Sessions between fall 2003 and
summer 2004, 30% participated in the Study Sessidnsong students who attended three to seven
Study Sessions, 70% earned a grade of A or B. Astudents who attended eight or more Study
Sessions, 95% earned a grade of A or B and noeésegta grade of D or lower.

» 607 Oakton students have participated in the matfipetition of the American Mathematical
Association of Two Year Colleges (AMATYC) sincelfaD02, and Oakton’s rank has improved
steadily, from 19 place in the Midwest region (Wisconsin, lllinoldichigan, Indiana, Ohio and
Kentucky) in fall 2002, to™? place out of 27 competing teams in fall 2004. ©alet overall standing
in the country also has improved, from"gface in fall 2002 to Z8place in spring 2005.

* The Peer Tutor Training Program trained 33 higlostktudents as tutors certified by the College
Reading and Learning Association. Almost all tighlschool students who took part in this program
have continued studies in STEM disciplines at thieersity level.

» 90 students and 20 teachers from seven high schoOlakton’s district participated in the Student-
Industry-Teacher Simulations (SIT-SIMs) in 2004 2005.

* 105 Oakton students participated in the 2003 SunBridge Program and STEM Enrichment
Program in 2004 and 2005. Among them, 47 receiwidn reimbursement equivalent to 3 credit
hours.

e 380 Oakton students have attended the CEO, SdnudbEXxpert Forum since 2003. Distinguished
speakers at the Forum included Larry Cioffi, SeRimject Executive for IBM Global Services;



Henry Lee, Vice President and Director, Motorote,. IGlobal Software Group; Yvonne Richardson,
Director of Operations for Abbott Laboratories HitapProducts Division; Dan Winslow, Vice
President and Actuary, Trustmark Insurance Compamng;Robert Sompolski, Oakton Chair of
Mathematics & Computer Science.

» Tech-Tracks, an open house initiated by technofagylty and co-sponsored with NSERVE, the
vocational and technical high school consortiuns, I@en held every spring since 2002.

* A CD-ROM containing all the SIT-SIM modules devetolto date has been distributed to area high
schools and is available upon request.

» Oakton’s linear algebra course, MAT260, has beered for credit upon transfer to the University
of lllinois at Chicago.

ThePlIs for DUE-0230682, Tingxiu Wang, Professor of Mahatics; Gloria Liu, Math and Science

Instructional Specialist; and Joseph Kotowski, 8sebr of Engineering and former Dean of the

Mathematics and Technologies Division, continugsfine the project activities, and have been algtive

disseminating information about the project, inahgd

* The PIs, joined by Dr. Elizabeth Teles, organizediael session titled “Advice and Admonitions on
NSF Projects: What Worked, What Did Not and Whatdams Were Learned” at the Joint Annual
Conference of AMS and MAA in San Antonio in 2006.

» Oakton Dean Bradley Wooten presented “The Studehidtry-Teacher Simulations” at the ICCCA
fall conference, November, 2005.

* Poster sessions at the Joint Annual Conferenctdmerican Mathematical Society (AMS) and
the Mathematical Association of America (MAA ) inlédnta, GA in January 2005.

* “The NSF Project: What Works, What Does Not and YWNa Have Learned” at the MAA MathFest
in Providence, Rhode Island, in August, 2004.

« AMATYC 29™ Annual Conference in Salt Lake City in Novemb&032.

» Oakton Dean Gary Newhouse presented “Peer TutdmifgaProgram” at the ICCCA fall
conference, November, 2003.

* Poster session at the NSF Proposal Writing Workah@pek Brook, IL, June 11-13, 2003.

* “How We Motivate Students to Pursue Careers inl8T& the PKAL 2003 Assembly at Oberlin
(Ohio) College, September, 2003.

* “How Can High School Students Tutor College Stugérstnd “Promoting STEM and SML,” written
by the Pls, will be submitted for publication.

e Other publications and presentations are planned.

Project: In establishing the Center for Promoting STEM (GR&kton will continue and expand upon
the current NSF-funded project to create an irtgbital entity that will collaborate with other Oakt
departments, Oakton faculty in STEM disciplinegaahigh schools, four-year postsecondary institstio
and local business and industry representatives.cbiflaboration will foster a sustainable incressthe
number of students receiving degrees in STEM as=awell as in the populations typically
underrepresented in STEM fields, including racia athnic minorities, females, students from low-
income families and first generation college stusletusing the successful components of the current
NSF project and adapting additional activities fremowledge gained and published best practices, CPS
will consistently work to build an effective pipe# across the entire district that encourages ygung
students’ interest in STEM, brings them into thetpecondary realm, provides support during their
Oakton college experiences, and promotes successhglfer to a four-year program, or degree or
certificate attainment. CPS also will incorporat@mcteristics of retention-promoting practices of
community colleges (Rendon, Jalomo and Nora, 2606h as bridge-related efforts for students who
place in remedial mathematics classes, speciafimtated course offerings (including those with an
orientation emphasis) early in students’ CPS ga#ton, workshops, tutoring, study groups, and a
distribution of support for CPS students amongdevarray of College offices and personnel. In aoialjt



the CPS project will work with College faculty ahidh school staff to address issues of retention,
pedagogy and recruitment of STEM students.

Intellectual Merit and Broader | mpact. Mathematics is at the root of all STEM disciplinesproving
students’ mathematics skills will impact their agatic confidence and ability to pursue STEM studies
and careers. Concurrently, the ability to readtewcomprehend, and communicate about foundational
mathematics and science concepts is also key teqmumdary STEM success. Inasmuch as this project
adapts and adopts best practices in mathematicatoi, incorporates support services, fosters
interaction with STEM professionals, and developd pilots high-impact approaches coordinated across
grades 10 through 14, the results of this projelttoe significant for research and practice intbot
secondary and postsecondary education. The Pairi@ipector (PD) and co-Principal Directors expect
that, commensurate with their success, the fouonaagtivity components will be institutionalizeddan
extended to other schools. The Peer Tutoring compin which is a creative and original concept Base
on the Supplemental Instruction model but adapteithé PDs to an honors student-facilitated forroai
be replicated easily in other STEM subjects sucthasnistry and physics.

Sudents. The Hudson Institute (D'Amico & Judy: 1997) susfgehat workers with solid grounding
in mathematics will be in "intense" demand by engpts. By contrast, enrollment in two-year college
mathematics courses dropped 7.5% between 1995084 ®with about 55% of the students enrolling in
remedial math (Conference Board of the MathemaSc#nces: 2000). It is expected that students who
participate in any of the proposed project comptsell (1) increase their mastery of mathematical
concepts, (2) become more creative and criticdblpro solvers, (3) improve their use of technology,
including but not limited to calculators and congrstas tools for learning math, and (4) be abladke
connections between classroom learning and redtveaperiences.

Pedagogy. The predominant instructional method for teachirathematics continues to be the
standard lecture (Conference Board of the MathealaEciences: 2000). The proposed SIT SIMs will
develop students’ inquiry, discovery, and reseakdls while providing a new avenue for introducing
current and future teachers to an alternative motiattive, inquiry-based pedagogy. These simutati
capitalize on the proven impact of group-focuseditextualized, engaged learning; and they position
teachers as co-learners and observers of studeatsing behaviors, which may bring a fresh perspec
to their teaching. Materials and support will ffeed to current teachers to encourage them to
incorporate new methods in their classrooms, arteénads will be broadly disseminated. Locally, all
project activities will forge new high school-cajke partnerships and faculty-to-faculty dialogs varéce
certain to improve understanding, articulation, afutlent preparation. Community colleges accoamt f
46% of the nation’s undergraduates and over halflghinorities in higher education (National Ptefof
Community Colleges: 2000). With this project as@del for community colleges, there is the poténtia
to change the curriculum and pedagogy experienceafy half of the nation’s future STEM teachers,
including those from underrepresented populations.

Goals and Objectives: Oakton Community College is a two-year, public, mpecess institution
offering baccalaureate, career and continuing dthrcaourses to a student body of nearly 10,000icre
and 30,000 non-credit students. Oakton’s two caepusSkokie and Des Plaines, IL, serve residents o
the 18 ethnically, racially, religiously and so@oenomically diverse communities of northern Cook
County, including five public high school districesnd draw students from beyond the College’s
mandated boundaries, including those who residearCity of Chicago. While feeder high schools
within Oakton’s district are generally considerede above average in quality and performance,
students who enter Oakton, including a large imemgpopulation, are nevertheless inadequately
prepared for the rigors of college level mathensatiourses. Approximately one-third of the high stho
populations fail to meet state standards in mathsafence on standardized tests (see Table 1 hedow)
the failure rates among Black and Hispanic studar@significantly higher.



Table 1: Students at In-District High Schools Whos&tandardized Test Results are Below lllinois Staratds
Results Maine Niles Evanston Glenbrook New Trier
Population| Math Science Math Scienge  Math ScienceathM | Science| Math Science
All 37.9% | 32.7% 35.3%| 36.9% 37.9% 40.5% 17% 25% %9.2| 12%
Black 72.5% | 86.3% 66.794 69.2% 71.3% 77.1% not abésl not available
Hispanic 49.5% | 53.8% 60.59 64.1% 60.7% 60.7% 58.8%b.9% 42.8% | 23.8%
Asian 20% 20% 30.1%| 35.6% 27.2% 27.2% 13.1% 17.1%6.2%4 | 5.6%

Source: 1llinois 2005 District Report Cards

The statistics above are borne out by furtherrigsit Oakton, where all students are assessed for
appropriate placement before taking any math cewasd before their £redit hour. Of 3,286 students
who first tested for math placement between Juidd 20id May 2005, 1,999 (61%) tested into remedial
or developmental mathematics and 693 (21%) testedain intermediate, pre-college level math course
(Oakton Office of Institutional Research). It wilke students at this level more semesters toaearn
STEM degree, and without appropriate support sesvibey will become discouraged, lose motivation,
or find it economically unfeasible to pursue a @egor career in a STEM field.

Another barrier to success in STEM fields is lirditenglish language proficiency. Students must be
able to comprehend and notate lectures, followctioes in labs, communicate with classmates and
demonstrate an understanding of the courseworkalnamd written assessments. Census reports iedicat
that high school students residing in Oakton’sridisspeak 79 languages other than English, and @1%
respondents to the 2004 Oakton Current Studenegundicated that English is neither their native
language nor the primary language spoken at home.

The CPS will address these issues through a fddrafagproach involving TEM Promotion,

Education and Retention, Collaboration,andEvaluation and Retention.Thegoal of the projectis to
increase the number of students who receive pasiasiary degrees or certificates, or complete edit
toward transfer to a four-year baccalaureate dggmegram in science, technology, engineering and
mathematics (STEM) disciplines. This approach adtomplish the following objectives:

Objective 1: To increase by 7% each year of the pyect the number of students who pursue
postsecondary STEM studies, including the study deaching STEM, and, by the end of the grant
period, to achieve an average of 200 students eaggar, from the current 143 students, who receive
degrees or certificates or transfer in STEM prograns.

Objective 2: To achieve, among students in this pject’'s Student Enrichment Program (SEP), a
success rate in Oakton’s elementary algebra coursleat is 10% above the control group’s pass rate
for the same course.

Objective 3: To increase, among 85% of high schostudents participating in SIT-SIMs, better
understanding of the application of science, mathral technology in local employment fields.

Objective 4: To see high school and community cotie faculty participating in SIT-SIMs using an
average of two additional real-world simulations, lased on SIT-SIMs-type activities, in their
classroom teaching the following year.

Objective 5: To conduct at least three planned dialgs each year among community college and
four-year college faculty, business and industry mfessionals, and high school administrators and
teachers that aim to strengthen pedagogy, articul@n, transfer and relevant career pathways of
Oakton's STEM courses and programs.

Proposed Project Design: The CPS will be located at the Des Plaines canmpsgace convenient to the
Mathematics and Technologies Division office. CHElve managed by a part-time coordinator and



supervised by co-PD Dr. Robert Sompolski, actingndef the division. CPS will consist of four pringar
components as outlined in Table 2 below:

Table 2: CENTER FOR PROMOTING STEM (CPS)

Promotion Retention & Collaboration Evaluation and
Education Dissemination
* Student Clubs:| « NSF STEM « Institutional Advisory Committee | « Oakton Office of
STEM Club and| Fellowship:  Council of Industry and Academid Research and
Engineering & | Study Sessions, Advisors Assessment

Physics Club

» CEO, Scholar
and Expert
Forum

* WYSE

» Tech Tracks
* High School
Outreach
Activities

Mentoring, STEM

Enrichment Programy Engineers

= STEM Success
Seminars

* STEM Internship
Programs

* STEM Faculty

Leadership Progran
* SIT SIMs

« IL Society of Professional

= NSERVE

* Partnership: Maine Township Hig
School District, Niles Township
High School District, Evanston
Township High School District,
Glenbrook High Schools

* Association of Chinese Scientists
and Engineers (ACSE)

* Project Kaleidoscope (PKAL)

* External evaluator

* Presentations at
professional
horganizations such as
MAA, AMATYC,
PKAL, NADE, ILADE
= Publications in
professional journals
» Oakton website

*Workshops/Conference
» Semi-annual newslette

= wm

« Articulation to 4-year institutions

Activity 1: STEM Promotion. STEM Promotion will be a recruitment effort bethigh school and

college levels. In addition to dissemination ok@a program materials in STEM fields, promotion
efforts will dispel “pocket protector’-type biasakout STEM fields and increase students’ awareofess
and interest in STEM disciplines through the foliogvactivities that will expose approximately 1,280
students to the world of STEM each year.
e Student Clubs: The STEM Club, established in 2002 and sponsbyddD Tingxiu Wang, and the
Engineering and Physics Club, established in 19@4sponsored by George Tootelian, Professor of
Physics, will offer activities such as field trighg AMATYC Math Competition, and presentations by
industry professionals. As an industry hub, Chiclage myriad resources for student activities, sich
the biennial International Manufacturing Technol@&jyow. Offices of Chicago-based companies such
as Abbott Labs, Allstate, Boeing, Motorola, and émge National Laboratories are located within 30
miles of Oakton’s campus. All of the companiestaoted to date are willing to provide students with
opportunities for STEM career exploration, suclsigs visits and speakers for STEM seminars. Dr.
Wang and Mr. Tootelian will closely work with theo8rd of Student Affairs (BSA) to plan and organize
activities. In the past three years, the BSA hasiged financial support for math competition avwgard
and for refreshments for field trips and seminargl is willing to continue to do so.
» The CEO, Scholar and Expert Forum: The Forum, to be held once a semester, will Bmee
students’ interest, understanding and knowledgkeuelopments, opportunities and challenges in STEM
fields by inviting industry executives, academibaars, experts and politicians to present at .
Previous distinguished speakers have each gengnalahteered their time, and CPS will continue to
invite nationally renowned speakers to the For@tudents find the Forums interesting and inforneativ
as indicated by the following excerpts from evalwzg of one Forum:

The CEO, Scholar and Expert Forum Distinguished Spaker:
Henry Lee, Vice President and Director, Global Softrare Service, Motorola
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The presentation increased my interest in STEM. 121 2 4

The presentation increased my interest in pursaiogreer in STEM. 120 19 5 5

The presentation increased my knowledge in STEM. 127 3

I will recommend the presentation to other students 16 | 21 6

How would you rate the presentation Excellent Good Fair N/A
23 20 2 1

Sample Comments
* Simple and easy to understand. Fun and informaBwéding & helpful for making career
decision.
* Most features of presentation are very impressidethe presentation satisfied my interest.
* The topic is a good choice for engineering studéeiite speaker was good, holds importan
position with respect to the topic.
» Worldwide Youth in Science and Engineering Competition (WYSE): Oakton will continue to host
this annual state-wide competition for 200 highosdtstudents.
» Tech Tracks: Tech Tracks, an outreach as well as a recruitnféort,gs a technology open house
held each spring. Posters, speeches, displaysemadrtrations of automation, games, tools, eleictron
devices and other products will be presented tocppately 300 Oakton students and high school
students in the Oakton district. Student competgtiwill be organized and speakers from industry and
business will be invited. Various NSF-funded peogs, including the NSF STEM Fellowship program,
STEM Internship, and SIT-SIMs, will be introducedstudents.
» High School Outreach: Specific activities to promote STEM at area highaols will be scheduled,
in an effort to pique students’ interest and hbknm prepare for higher education and careers ilVSTE
fields. High school students will be invited tdestd the CEO, Scholar and Expert Forum, and the
AMATYC Math Competition will be opened to dual efineent students. Oakton STEM faculty will join
Oakton admissions staff in making presentations samester at district high schools to promote STEM
programs and careers. Special attention will lseged on underrepresented students, particularly at
those schools where concentration of an underrepred group is especially high.

—

Activity 2: STEM Education and Retention Retention efforts will focus on the longitudirtare and
comprehensive education of each participant byeetig appropriate academic and support services,
stabilizing student finances, evaluating studeogpess, and enhancing the quality of student life.
According to the CBMS2000 Survey, 179 heads of canity college math departments ranked "low
student motivation" as the second most importantedgacing math programs (Conference Board of the
Mathematical Sciences: 2000). In designing acacsopport activities, Oakton will emphasize cregtin
relevant learning opportunities for students dedént skill levels, peer support, and using nedagegy
to increase student achievement and interest agrades 10 through 14.

* NSF-Oakton STEM Fellowship: The Fellowship program is a revision of previouslgcessful
components and is designed to make more effectigafistudent tuition rebates and enhance actiee pe
collaboration and broader interest in STEM prografise project will provide 60 Fellowships of $400
each semester ($24,000), equivalent to five chetlits, to the 10 honors students who facilitatdystu
sessions, 20 students in the mentoring programiatick projected 30 students who successfully
complete the STEM Enrichment Program. An averdderoof these fellowships will be made available
to students who pursue studies in Oakton’s newleltgped Associate of Arts degree in Teaching
Secondary Mathematics.

o Study Sessions: The Study Sessions program is based on Supplehhesttaiction (Sl), a peer-

assisted study model developed by Dr. Deanna Clilvirthe University of Missouri-Kansas City in

1973. Adapted by co-PI Gloria Liu, who was traife&l in 1999, Study Sessions allow students to

attend regularly scheduled, out-of-class reviewises in addition to the regular instruction and

tutoring, enabling them to master course contedtdmvelop and integrate learning and study strasegi

Study Sessions are offered only in tandem with eesitaught by instructors supportive of the Sl rhode

Course instructors will regularly share studentigeawith the Study Sessions program director.




Instructors will not know which students participat Study Sessions, so students' grades will@ot b
influenced.

Ten Study Sessions of two hours each will be offéoe students enrolled in specific high-risk
courses, including intermediate algebra, pre-cak;walculus, college physics, college chemistd/ an
engineering. Participation is voluntary and opealtatudents in the course. Times will be schedul
based on student surveys conducted during theafeek of class. Assistance begins during the first
week of a semester, before students encountergmnsbiNon-participating students will form the Study
Sessions control group for each course. Studyi@eskave been offered in the current NSF-funded
project and have improved student success, as Bdi#ow will attest:

Table 3: Comparison between Treatment and Control @ups for Study Sessions
Term Term ‘C'or Number Success Rate Retention Rate
start end better of A’s
MAT149, Spring ‘04
Control Class 25 19 12 2 12/25=48% 19/25=76%
Treatment Class 26 21 19 9 19/26=73% 21/26=80.8%
MAT149, Fall ‘04
Control Class 26 24 13 2 13/24=50% 24/26=92.3%
Treatment Class 27 28* 18 8 18/28=64.3% | 28/27=103.7%
Total
Control Classes 51 43 25 4 25/51=49.2% | 43/51=84.3%
Treatment Classes| 53 49 37 17 37/53=69.8% | 49/53=92.5%
* A student transferred from Calculus | to this classin the 4™ week.
Both control and treatment classes were taught by the same instructor and offer the most reliable results since they are not based
on classes taught by two different instructors.

While trained professional tutors have been usethfocurrent project, Oakton’s success with its
peer tutoring program has led to the decision ¢ouiehonors STEM students and train them as tdtors
the Study Sessions. Honors Program director Dhdat Staciewicz is enthusiastic about the poteafial
the program, and has agreed to direct recruitnfémt® Honors tutors will participate in an intve
ten-hour training session focusing on student legrstyles, instructional strategies for strengthgn
students' academic performance, specific teacleiagiing theories and techniques, data collection,
confidentiality, interacting with faculty membees)d active peer collaboration in processing course
materials. They will communicate with instructmeguently about course content and about issues
raised by students during Study Sessions. In li@ndourly stipend, honors tutors will receiveN®F-
Oakton STEM Fellowship and will be recognized aliokeship recipients.

o Mentoring Program. Oakton’s successful intervention progra®ngject Succeed, has provided
ample evidence of the merits of strong mentor ieahips. Since the program’s inception in 1987,
students on academic probation or warning have b#ered a chance to stay in school provided they
meet at least weekly with a faculty or staff meratnd take the College Success Seminar (COL 101)
and Psychology of Personal Growth (PSY 107). Rt@eicceed students have averaged a mean GPA
improvement of 72% after one semester’s partiagpativhile a control group’s average mean
improvement was 53%. Struggling and superior sitgdalike can benefit from mentoring, and for that
reason CPS’s STEM Mentoring Program, baseBrapect Succeed, will be open to all students who

are interested in STEM majors and careers. CPSewuitbit 20 students for the program, seeking out
students who are underrepresented in STEM fielelec8on criteria will include an essay on the
student’s interest in STEM and a personal interviewce a student is selected for the Program, he or
she will commit to (1) maintain full-time studenagis at Oakton for one year, (2) claim a challeggi
course each semester for which a mentor will bigiaed, (3) keep regular appointments with the
mentor to discuss the challenging course and aitealemic issues, (4) carry a class load each semest
that includes at least one course in a STEM disg@nd one course required for a STEM degree, and
(5) participate in STEM activities and be willing derve as a student club leader. Participatindgsiis

will receive an NSF-Oakton STEM Fellowship for @ptivo consecutive semesters. Faculty mentors
previously have been recruited successfully frommMfathematics and Technologies and Science and



Health Careers divisions, invited to become mentoaged, and provided with one hour of alterrativ
load as incentive. This process will continue taibed to obtain ten faculty members, each of whom
will mentor six students.

o STEM Enrichment Program (SEP): Poor academic preparation in mathematics andisngan
hinder a student’s pursuit of a career in STEM beedhe/she must take remedial classes before
undertaking college-level courseworkhe concept of the SEP is to combine college sskdis,
developmental mathematics and/or introductory Bhgtiasses and intensive support in such a way
that these students can catch up more quicklyeralian taking sequential remedial classes thaiineq
significant investment of time and money, and oftentribute to discouragement and dropping out.
SEP utilizes existing classes, but adapts themetet the specific needs of two cohorts of 20 stugdent
each: developmental math students interested irvBddteers, and Limited English Proficient students
who are advanced STEM students.

The Math Group provides students with strong acadsaopport so they can complete the
material covered in pre-algebra review (MATO51gneéntary algebra (MAT052), geometry
(MATO053) and intermediate algebra (MAT120) in tvemtesters, rather than four. Fall semester
students who place in either MAT051 or MATO052 weitiroll in MAT052 and College Success
Seminar (COL101). COL101 is a 3-credit course itheltides learning strategies, time management,
career goals, computer literacy, study skills atetotopics designed to increase students’ sucEess.
SEP students, contents of MATO51 will be integrated COL101 to illustrate strategies addressed in
the course. COL101 is team taught with MATO052, ases career instructors with strong applied
mathematics and technology skills. SEP studentssuboessfully complete MAT052 and COL101
will take Intermediate Algebra (MAT120) the follomg spring semester. In addition, they will attend a
Study Session twice a week focusing on problemirsglskills and geometry (MATO053), a prerequisite
of MAT120. Upon completion of MAT120, students w#lke the placement test to demonstrate their
mastery of geometry. If they cannot pass the gegniest, they will take MAT053 in the following
semesterPast SEPs have seen a 66.7% success rate, mearsnglénts will continue the program in
the spring semester. Places available due to@ttritill be open to other qualified students sd tha
there still will be 20 students enrolled.

Advanced STEM students with limited English pradiacy have been frustrated in their pursuit
of STEM degrees and careers, as higher level @BIg=M courses also require advanced English
abilities. The English Cohort program will strengthstudents’ reading and writing skills while they
complete upper math or science courses, takinggngj01 (EGL101) in the fall semester and English
102 (EGL102) in the spring semester. In EGL10ddents will be given writing assignments that will
allow them to explore their STEM career pathsE®L102, students will write about their research on
a STEM-related topic. Past English SEPs have a&€96 success rate. English Cohort students will
use their advanced STEM skills to help tutor stisl@nthe Math Group, providing the English SEP
students with additional experiences to developroanication and leadership skills.

Academic course work, academic support, and adyesim career counseling will be provided to
all SEP students. Introducing more advanced STEM®&pts into the English and College Success
courses not only will address students’ remediabséut also will give students the confidence to
become STEM majors. Activities also will focus wse of technology, such as TI-83 graphing
calculators, to solve real-world practice problerBsisiness and industry representatives will help
develop reality-based activities to explore consepich as algebra, mathematical modeling,
differentiation, and integration. The studentd i invited to attend industry field trips and hgaest
speakers’ presentations about various STEM cafgaoraunities.

Academic support for all SEP students will incluhe-to-one tutoring which may be provided
by Peer Tutors from the STEM Internship Progranscdbed below. Also, advisement and counseling
will include one-to-one mentoring and a designateaddemic counselor to help students plan for
baccalaureate transfer and STEM-related caredfP. sBidents will be expected to continue receiving
tutoring until they maintain a B average GPA footsemesters. Students in this program will receive



tuition reimbursement in the form of an NSF-Oak8FEM Fellowship at the end of the semester upon
successful completion of the Program. In addittbay will be invited to join the Mentoring Program.

» STEM Internship Program: In the current NSF-funded project, Oakton haereffl a Peer Tutor
Training Program, in which high school students whwe completed AP Calculus are trained to tutor
Oakton math students. Surveys of the Peer Tutre imdicated that, after participating in thertiiad

and tutoring, 50% are interested in a career tagamathematics. Based on the success and popudérity
the model, the CPS will offer three internship comgnts, Peer Tutor Training, Science Lab Assistant
Training, and internships available at area busia@sl industry worksites.

o Peer Tutor Training: The Peer Tutor Training Program, designed for gettaral high school
students, will provide experience and trainingha tundamental skills essential for successfulringo
Through readings, class discussion, case studi@s\gls, group work, activities and a practicum,
participants will distinguish the academic and peed skills that help students achieve their academ
goals. Based on the successful experience, tlgedPnowill be expanded to Chemistry, Biology and
Physics. Each summer, the Peer Tutor Training oompt will invite six high school juniors or sersor
who are National Honor Society members and/or whdaking Advanced Placement STEM courses to
become Peer Tutors. An orientation and applicaassion will clarify the roles and responsibistisf
Peer Tutors and allow project staff to select tlstnsuitable candidates. Selection criteria witluile

the AP class grade, GPA, recommendation of teacbarser goals and interview. Training will prepar
selected candidates for tutoring STEM conceptsaktd@). Participants will receive a minimum of 10
hours of training in leadership, tutoring technisjaed guidelines, role modeling, goal setting and
planning, communication and listening skills, @ati thinking skills, and problem solving behaviors.
Project personnel will adapt materials from Oalgd@bllege Reading and Learning Association
(CRLA)-recognized college tutoring course (COL1a8)the high school participants, and a
professional tutor from the Oakton’s Learning Cemt#l serve as a mentor during the students’ ahiti
experiences. For their required practicum, PeéorSwvill tutor Oakton students. It is anticipatbdt

all high school students who complete the trairsing practicum by tutoring for a minimum of 25 hours
will be considered to have met the certificatioguieements of CRLA. Tutors will be paid during thei
practicum. In addition to assisting Oakton studevtio are having difficulties in STEM classes, tsito
will reinforce their own learning, build leaderstskills, and explore teaching STEM as a career.
Research has shown that interactive, socially teteproblem-solving experiences are effective
strategies for increasing student participation @inuation in STEM programs, especially for
underrepresented groups (Duncan and Dick: 200@.Peder Tutoring opportunity will infuse a social
aspect into the learning process for tutors andpapke. In addition, Peer Tutors will particigain
STEM seminars and other activities that occur dytite summer.

o STEM Lab Assistant Training Program: Working in a science lab will expose students reees

in science and retain them in STEM fields. Oaktparates a number of labs in STEM disciplines. Each
year, five Oakton students will be recruited as Babistants and will receive training, participate
STEM Promotion activities, and enroll in STEM cass Lab supervisors in Oakton’s Physics,
Chemistry, Biology, Engineering, and Computer Dapants have agreed to mentor these students for
the Program.

o Worksite Internships: An lllinois Cooperative Work Study Program graril wrovide

opportunities for qualified students to pursue [BIEM internships at area businesses and industries
» STEM Faculty Leadership Program: Faculty leadership is instrumental to the qualitacademic
departments and programs. The STEM Faculty LeagePsbgram will encourage faculty involvement
in Project Kaleidoscope to build leadership skilflel develop teaching expertise. PD Tingxiu Wang, a
Faculty for the 2% Century (F21) member since 1996, has gained signifleadership skills from his
association with PKAL, which are evident from thaovative STEM activities he has organized. Each
year, two STEM faculty members will be recommenfigdPKAL F21 membership. Besides
participating in PKAL activities, they will specifgn area of teaching expertise to develop and be
encouraged to participate in workshops in that.akgch faculty member will then be provided three
credit hours alternative time to integrate whaythave learned into the curriculum. They also bl



expected to continue developing leadership skiltsteaching expertise. In five years, they will be
expected not only to improve teaching skills, desbalemonstrate leadership and expertise by pugsh
papers and organizing or coordinating workshopspecial sessions at conferences. Each of them will
develop two modules to demonstrate specific cosdapgBTEM that can be used by colleagues. In five
years, this program will foster a cadre of ten fgcmembers with excellent teaching and leadership
skills and produce twenty teaching modules thatewnhance teaching STEM courses. Such a strong
cohort will be instrumental in sustaining STEM rdten.

 Student-Industry-Teacher Simulations (SI T-SIMs): Possibly the most successful component of the
current NSF project has been the SIT-SIMs. Thegseg SIT-SIMs will continue to offer educators new
approaches and materials to strengthen STEM ing&iruim high school and community college settings.
Collaborating teams of industry professionals aa#t@n faculty members will develop these hands-on,
contextualized learning modules for use by higlostktudent-teacher teams. Each curriculum module
will be documented and distributed to participatimgh school teachers for use in their classroomas a
also will be used by community college faculty.

Each student-teacher team will address, using fatiorhl science and mathematics skills and
concepts, the real-world problems presented byntthestry professional and community college faculty
member. Industry professionals also will share greaitsexperiences with students about their caragsp
and how they apply STEM knowledge on the job. Highool teachers are asked to select students who
have potential to become postsecondary STEM mhjars’ho may not yet have the academic
confidence, motivation or external support to estezh programs upon graduation, and to make aapeci
effort to invite females and students from othedemepresented groups to participate.

SIT-SIMs will be held on a Saturday during the sgrsemester to accommodate students’ and
teachers’ schedules. Oakton is an approved prowvidéontinuing Professional Development Units for
lllinois high school teachers and will award teashbe appropriate units for their participatios veell
as provide appropriate stipends. Project persontiidbllow up with high school teachers and with
Oakton colleagues to learn how the SIT-SIMs hawent@apted for classroom use and integrated into
science, math and technology curricula. They al#igovovide support, if requested. SIT-SIMs will
occur at least four times during the grant perate in each spring semester (excluding the fnshg
semester, unless funding is available from culSiE project). Over the five-year grant period,j@co
staff will develop 16 to 20 simulations with thesessance of partners in industry. Currently erorisd
work-based mathematics scenarios include the agiglit of mathematical functions conducted by an
insurance company actuary, a mechanical desigmeagiand a circuit board technologist. When
designing modules, project staff will consider (@evance of content to the daily lives of stude(@}
equipment (both multimedia and laboratory) avaligband compatibility with the environments of are
high schools, (3) content corresponding to the Bigiools' advanced STEM courses, and (4)
incorporation of active, collaborative and work-&adearning simulations. Each module will incogger
pedagogy that is active and research-oriented anthins both individual and collaborative taskgaihs
will be asked to define the problem or goal, baadkrfrom that goal to determine the steps necessary
a successful outcome, assign roles and tasks wtiteigroup, research available information, coneplet
individual tasks, reach a conclusion, and compile present results.

Because industry professionals and Oakton facuiltycerlead each simulation, high school teachers
will have the opportunity to become co-learnerdiiteir students, allowing students to take thd laa
defining and addressing the problem, supportindesits as peers, and giving teachers the chance to
closely observe how students approach and soh@gms in this new learning environment. Teachers
can use what they learn about how students pertfoersimulation to adapt their teaching when they
return to the classroom. High school teachers@akion faculty will have an opportunity to debrief
about the learning process and to discuss classappiication of the simulations. The Oakton-indyst
teams will develop a teacher's guide for each st that will provide the design background, a
thorough description of the learning activitiesd a@aching strategies. The guides will be distedub
participating teachers for use in their classrooms.
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In 2004 and 2005, SIT-SIMs involved more than 9fhhichool students and 20 high school

teachers. The project’s external evaluator praVitie following feedback about SIT-SIMs:

» Students were very positive toward the SIT-SIMs®ets that were offered.

» Students especially liked the hands-on natureeptbgramming and the “real-world” feel to the
sessions in which they participated.

» Students believed that the SIT-SIMs sessions isecktheir interest in STEM, increased their
confidence in learning those subjects, and incoktsar interest in possibly pursuing a STEM career

» Most of the student participants would recommeredstissions to other students.

» Teachers overwhelmingly agreed the SIT-SIMs sessi@re beneficial to themselves and their
students.

* Instructors of the SIT-SIMs were viewed as highipWledgeable and competent.

Activity 3: STEM Collaboration. To ensure effective collaborations, an InstitudibAdvisory
Committee and a Council of Industry and Academiwisars will provide input for implementing project
activities and other support. The advisory comregt® the current NSF funded project have provided
valuable input and support from a variety of pectipes.

The Institutional Advisory Committee will includke following Oakton personnel: Nancy
Prendergast, Chair of the Committee, Acting Vicesitent of Academic Affairs; Donna Younger,
Director of the Learning Center; Cheryl Warmanmneldior of Student Financial Assistance; Dennis
Graham, Dean of Science and Health Careers; Madrideer, Director of Accounting Services; Jim
Kostecki, Manager of Research and Assessment; Cdifey, Manager of Advising and Counseling; Dale
Cohen, Admissions Specialist; Majid Ghadiri, AssteiProfessor of Electronics and LAN; Carole
Shapero, Professor of Mathematics; Connie Churdhitifessor of Chemistry; Terry Trobec, Profesgor o
Biology; Michele Reznick, Professor of Computer Aealogies and Information Systems; and John
Carzoli, Associate Professor of Physics. The Cdwfidhdustry and Academic Advisors will consist of
high school teachers and administrators, represezggrom business and industry, faculty from four
year colleges and universities, and the exterrellator.

The collaborative planning and evaluation will ixe@Oakton and its high school partners to ensure
the main activity components are effective for hsghool and community college faculty, students, an
environments, and to ensure consistency in thegi'sjapproach. It also will facilitate evaluatiand
strengthen the high school-college partnershiptrg&ach and recruitment will include traditional and
non-traditional strategies. Brochures, news asichnd direct or joint mailings to students ane s
will be coupled with classroom presentations, sigit high school counselors, professor-teacheactst
Math Dialogs, and other methods suggested by stéutional Advisory Committee and the Council of
Industry and Academic Advisors, or during collalimeplanning sessions. Strong collaborations will
keep the Project Directors current with best pcastito enhance the project activities and impraogept
outcomes.

Efforts to strengthen articulation and transfenfrioigh school to Oakton to baccalaureate institigtio
will occur throughout this project. The procesd begin in the Math Dialogs that will support abe
supported by this project, with the potential ferwdloping similar Science Dialogs. It will contain all
four main project components and in the evaluglan that includes strategies for tracking partaiis
who transfer into baccalaureate programs, evéreif o not first obtain an Oakton degree. Oaktidin w
hold dialogs with four-year institutions about paial development of baccalaureate capstone pragram
such as the one it pioneered with lllinois Insétof Technology for its technology students whaear
A.A.S. degree. Oakton also will seek to forge ra@ticulation agreements with the universities taclh
large numbers of Oakton STEM students transfer.uftieersity representatives on the Council of
Industry and Academic Advisors will be instrumentahchieving this objective.
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Activity 4: STEM Evaluation and Dissemination

Evaluation Plan. Evaluation activities will be coordinated by the HDy. Tingxiu Wang, with the support

of Oakton’s Office of Institutional Research andséssment, and the external evaluator. (Oaktonarsed

external evaluator on DUE-0230682, and currentBpoigiting bids for an external evaluator for the

proposed project.) They will include both configima verification and value analysis. Productbéo

evaluated include but will not be limited to thei@t Session Program, the Mentoring Program, the

STEM Enrichment Program, the Internship Program Raculty Leadership Program and the SIT-SIMs

and their associated teacher guides. All prodartsactivities will undergo a reiterative and stowed

testing process to identify areas of concern agdest improvements that will increase the effectbss

of the various design elements. Student, teapleer, tutor and faculty data will be collected tigu

surveys, pre- and post-testing, formal observatifotsis groups and data records. The configuration

verification process will check that the key desigmponents are included and function as planned.

This phase also will answer questions regardingysrbusefulness such as:

» Are real-world experiences effectively built inteetlearning content to make it meaningful and
relevant?

* What concepts or theories need to be explainegenthey sequenced so as to optimize students'
understanding of mathematical or scientific priteg®

» Are the materials understandable and user-friefudlyhe target?

» Does the activity effectively address the desiezdniing objective?

Value analysis will be incorporated into a sumnatvaluation that will measure the extent to which
the project achieves its stated objectives. Botmttative and qualitative information will be catted to
evaluate the project’s impact on student learnmdjtaacher pedagogy. Oakton’s Office of Institodio
Research will provide ongoing assistance in thkectibn and analysis of data, a process enhancéukeby
installation of a new computer system at Oaktoms®ess students’ mastery of the subject matigelas
as attitudinal changes toward and interest in STEMrams. This will be accomplished in the follawi
manner:

PROJECT OBJECTIVES AND EVALUATION METHODS

Objective 1: To increase by an average of 7% each year of thegpect the number of students who
pursue postsecondary STEM studies, including the study ¢éaching STEM, and, by the end of the
grant period, achieve an average of 200 students each year, froine current 143 students, who
receive degrees or certificates or transfer in STEM programs.

¢ Surveys will be conducted to measure changes in attitudesk@¥&M subject matter,
postsecondary study of STEM, careers as STEM teachers, an& oidrcareers.

« All project participants will be tracked using the Collegéiglent information management system
to determine in which Oakton courses they enroll, what grh@gséceive, and what programs
they complete.

« Quantitative data on student participation in all three actiditpponents will be collected,
including, but not limited to: the number of studendsnted as Peer Tutors, the number of students
they tutor and hours tutored; the number of studeritdemship experiences; the number of
students and teachers participating in SIT-SIMs; the numlistudénts participating in the STEM
Enrichment Program, the number of credit hours they attantbtomplete; the number of faculty
mentors, the number of students mentored and the numbentdning contacts; and STEM Club
activities and participants.

« Student participants will be tracked beyond Oakton each filli,asbenchmark established in fall
2005, to determine whether they enroll in baccalaureate programgandajors they select.
Tracking methods will include: telephone and mail survidggional Student Clearinghouse
Enrollment Search data, and the lllinois Shared Enrollmeatfitl Shared Degree File.

* Project staff will survey students to gather opinions apmject activities; e.g., how peer tutoring
helped them learn; whether SIT-SIMs enhanced their ability &erebntent to real-world problems.
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Objective 2: To achieve, among students in this project’st@&dent Enrichment Program (SEP), a

success rate in Oakton’s elementary algebra course that is 108bove the control group’s pass rate

for the same course.

« Using the College’s student database, compare Elementary AlgeRAiadb2) scores of SEP
students with College average as represented by the contrpligrihe same course.

Objective 3: To increase, among 75% of high school studenparticipating in SIT-SIMs, better

understanding of the application of science, math and techiagy in local employment fields.

* Pre- and post-simulation surveys and evaluations wilh@@rporated into each simulation and also
will be conducted at the end of each SIT-SIMs workshop ddistmver students’ understanding of
math and science concepts and their real-world applications.

« Student evaluations will reveal the extent to which studsgiisve they learned from and were
satisfied with the new approaches compared to traditional apgwnach

« During the debriefing session, participating high school tachill reflect on and assess the quality
of their students’ presentations.

< Participant data will be collected.

Objective 4: To see high school and community college faculparticipating in SIT-SIMs using an

average of two additional real-world simulations, basedn SIT-SIMs-type activities, in their

classroom teaching the following year.

« Participating high school and Oakton faculty will be suegein writing, by phone, electronically
and/or in focus group interviews to determine the extentiiohwSIT-SIMs are incorporated into
high school and college classroom teaching, to determine theenwhstudents exposed to the new
pedagogy, and to discover the experiences of faculty and studlatitge to these new approaches.

«  Four SIT-SIMs workshops will be conducted during thggmoto help faculty understand how to
incorporate real-world simulations into their current curtioul

Objective 5: To conduct at least three planned dialogs each yemmong community college and

four-year college faculty, business and industry professiorgland high school administrators and

teachers that aims to strengthen pedagogy, articulation, trafiesr and relevant career pathways of

Oakton's STEM courses and programs.

« Formal and informal meetings will be held with communitylemg and university STEM faculty
and administrators, high school administrators and teacherbuasimess and industry
professionals, agendas presented, and results recorded.

« Data from the lllinois Shared Enroliment files will helgidify to which universities Oakton STEM
students transfer in greatest numbers, and those will begdriyst; however other innovative
avenues also will be explored and contact logs and meetingkagtes

Dissemination: Project personnel will use the following avenuesisseminate project information.

» Publications: It is anticipated that each year at least orielanvill be prepared for publication
regarding either SIT-SIMs or the design and impletatton of the Peer Tutor Training Program and be
submitted for publication in a professional joursath as the Journal of Developmental Education
Science Educatigror Journal of College Science Teaching

» Presentationsat Local, Regional or National Meetings: Project staff will disseminate project
methods and results through presentations to trighot and community college faculty, counselors and
administrators. Additionally, at least one preadah will be made at a regional or national megth
the National Association of Developmental Educati®ollege Reading and Learning Association, the
American Association of Higher Education , MAA, AMAXC or NCTM.

» Internet: The current project information has been ava@labhttp://servecc.oakton.edu/nsf-stem/
and is undergoing major redesign. Dr. Wang haa ez AMATYC website coordinator since 2003, and
his expertise will enhance dissemination of Oaldgmbject through the Internet.
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» Conferences: Oakton will host a conference at the end of esademic year for 25 mathematics
and STEM career community college faculty, highastheachers and other professionals in the Chicago
area. Regional dissemination will be facilitatgd®akton’s proximity to a cluster of sister instituns —
there are 20 community colleges with a cumulative@kment of more than 180,000 students within a 50
mile radius of Oakton’s Des Plaines campus. Sassidll (1) explain the concept of collaborative
situational simulations; (2) present sample situeti simulations; (3) offer opportunities for dission
of issues and innovations in STEM instruction; éiddistribute project materials and guidelinesicl
faculty participant will receive a stipend for paipation in the 5-hour conference, and an addition
stipend if (s)he subsequently makes use of theegsot develop his/her own situational simulatises
it in the classroom, and distributes it, notifyitng PDs of the method of dissemination. PDs will
regularly follow up with conference participantsassess the value of the information presentedfand
they are utilizing the materials.

* Newdletters: In the past three years, the PD and co-PDs semtraunal letter to advisory committee
members, high school districts, high school mathsaience chairs, industry contacts, NSF program
officers, and other project supporters. This effal be continued on a semi-annual basis. Recis
also will include federal and state legislator©iakton’s district.

Project Management

Individual Department Role Responsibilities % time
Dr. Tingxiu Professor, PD Overall management, STEM Club, CEO | 45%
Wang Mathematics Forum, Faculty Leadership, Co-Chair

advisory committees, OCC STEM website
Dr. Robert Dean, Mathematics &| Co-PD | Fiscal Oversight, Institutional collaboration 5%
Sompolski Technologies (Acting)
Joe Kotowski Professor, Engineering Co-RD  SIT-Slidsulty outreach, WYSE, Tech | 45%

Tracks, mentoring
Study Sessions, SEP, Peer Tutor, Leaderst#ip%

Gloria Liu Instructional Specialist Co-PD
Math and Science

Division of

Coordinator Staff CPS contact, recruiting students, assigningl00% of

(to be hired) Mathematics & and supervising facilitators for study part-
Technologies sessions, arranging faculty mentors, time
processing students’ records, developing | position

project brochures, flyers, and posters,
working with the external evaluator on
project evaluation, monitoring work by
student and clerical workers.

In addition, partners and collaborators will bep@ssible for the following:

« Partnership: Maine, Niles, and
Evanston Township High School
District

« Participants: New Trier and
Northfield Township High School
Districts

« Support high school teachers to develop & parditg in SIT-SIMs
and serve on Council of Industry & Academic Advisor

» Encourage students to participate in SIT-SIMs &m&M activities
held at Oakton.

« Assist in distribution of project materials.

» Support Oakton’s efforts to recruit STEM students

« Institutional Advisory Committee
« Council of Industry and Academic
Advisors

« IL Society of Professional
Engineers

= NSERVE

 Association of Chinese Scientists
and Engineers (ACSE)

« Project Kaleidoscope (PKAL)

» Advise PDs on project activities

« Help identify and invite industry professionats 5IT-SIMs and
distinguished speakers for the CEO, Scholar anctEorum.
*Provide information on education and STEM.

« Provide students with opportunities to visit canp sites.

« Provide leadership training for involved faculty.

* Advise and assist Oakton’s outreach and artimnagfforts.

« Assist in procuring external funding to contimueject after grant.
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Oakton will provide space and support servicepfoject activities. The College’s Accounting
Office will ensure that grant expenses and paymear@properly recorded in the College’s automated
accounting system and will handle expendituresfyieg vouchers against invoices and updating the
computerized expense records monthly. The Colle@easits Office will provide additional fiscal
oversight and will handle grant modifications asassary to accurately reflect the scope of theeptoj
Institutional Research will provide ongoing assisgfrom the start of the project to assure asssE#sm
tools are accurate and appropridtee Institutional Advisory Committee and the Colie€ilndustry and
Academic Advisors will offer input and provide supp

Project Timeline

TABLE 4: PROJECT TIMELINE
|[FOESp07S07|F07Sp08g S08| FO8/Sp09 S09|F09Sp1Q S10]F10Sp11S1]
STEM PROMOTION

Student club activities
Math competition
CEOQ/Scholars Forum
Field trips

STEM Success Seminars
WYSE

Tech Tracks

STEM EDUCATION AND RETENTION

NSF STEM Fellowship
Study Sessions
Mentoring Program
SEP

Peer Tutors
Recruit
Train and implement

Internships
Recruit
Place

STEM Faculty Leadership
Recommend for PKAL
Attend activities, develop
implement modules

SIT-SIMs
Recruit & develop
Implement

STEM COLLABORATION

Inst. advisor committee mtg
Council of | & A advisors

STEM EVALUATION AND DISSEMINATION

STEM web site

Conference
Newsletter
Annual Report to the NSF
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