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Grow the pipeline in science, technology,
engineering and mathematics (STEM)

* Provide pathways for students in the
computational sciences (K — graduate school)

« Expand existing and develop new program
components that include University
partnerships

* Recruit and retain promising students in
computational majors




Research as key to address challenges
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Data integration
Gene ontology @ htt[i//WWW.agbase.msstate.edu/

Functionally annotated genome




Approach

« Content Knowledge Survey

« Summer Teacher Enhancement
Workshops

« Curricular Materials (High School and College)
* |dentify Educatiuon and Career Pathways
- Undergraduate Research




Computational Science
Content Knowledge Survey

Discussed by Education and Evaluation Teams
- -> researcher input was requested

Designed by Evaluation Team Spring 2008

Implemented Fall 2007 & 2008

> Analysis Presented in Evaluation Report 2008

> Request to Continue Data Collection post EPSCoR
funding




Bioinformatics for High School and College Instructors
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Bioinformatics for High School and College Instructors

25/30 from underrepresented groups

CEUs or Graduate Credit received

Staff Development Seminars to Colleagues

Posttest scores - Increase content test
Bioinformatics Workshop Manual (Guide) for Teachers

Development and Presentation of Promotion of
Bioinformatics Workshop (by teachers)

Presentations at Mississippi Science Teachers Association - (by teachers

Figure 2: Average pretest and posttestscore

comparison of all three workshops WorthWhiIe/Learning Experience
M Bioinformatics
knowledge

M Resources
received

" Lab experiences

Pretest Posttest M Lectures




Bioinformatics for High Schoo
College Instructors

Where: Mississippi State University
Duration: 4 days {residential)
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Bioinformatics for High School

Teachers and College Instructors
Follow-up Workshop

Where: Mississippi State University
Duration: 1.5 days (residential)
Materials: Follow-up Lecture/Lab/Lesson Plan Development

Participants include:
16 Participants from 2008

Products Resulting from Effort

manual/guide for teachers
bioinformatics tool kit
plan and materials for loaner lab




Computational Science Demos (Modules)
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Curricular Pathway

Courses at each MRC institution that could be used toward a
Computational Science degree or certificate were identified

Courses that could be shared at each (all) other MRC
Institutions were identified

Computational Science curricular map was created

New Courses in Computational Science have been developed
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New Courses that Support Computational
Science Efforts Across MRC Institutions

Computational Biology

Essentials of Molecular Genetics
Bio-computing

Modeling Functional Genomics Datasets

Essential Bioinformatics
Perl Programming for Bioinformatics
Statistical Analysis of Microarray Data

Molecular Quantum Mechanics.
College Teaching in Chemistry.

Medicinal Chemistry of Therapeutic Agents |
Advanced Medicinal Chemistry |

Drug Action and Design |

Drug Action and Design |l

Medicinal Chemistry Research Methodology




EPSCoR-funded Undergraduate Researchers

EPSCoR Ed-funded summer undergraduate researchers

MSU — MSU EPSCoR Ed funded (7)
UM — UM EPSCoR Ed funded (4 + 1 faculty from HBCU)

EPSCoR Ed-funded undergraduate researcher scholarship
recipients

MSU — MSU EPSCoR Ed funded (10)
UM - UM EPSCoR Ed funded (8)

>50% trom under-represented groups
All present work at University, regional, and/or national meeting
Many continue research throughout academic year and beyond




EPSCoR Ed-Funded Undergraduate Research

« Computational Biology
Comparative analyses of gene expression/sequence similarity datasets
Spatial models of Cactoblastis cactorum spread in North America
Genomic analysis of Listeria testing the distributed-genome hypothesis
Inferring patterns of microsatellite evolution from distribution and implied stability
DataMiner: annotation of microarrays to enable systems biology modeling.
Computational Modeling of Human Physiology
« Development of numerical algorithms for multi-phase bio-fluid flows
« Physio-chemical properties of lung tissue: integration within simulations
=« Transport modeling of particle deposition and drug delivery in the lung
=« Coupling simulation with system-level physiological model

Computational Chemistry
« Simulations of the interactions of polyamides with DNA

= An ab initio investigation of a stereospecific aldol reaction
=« Design of a catalyst for an aldol reaction using computational chemistry




Summary (Ed/outreach)

Provide computational science pathways for K-12 students
through increased teacher awareness

Provide computational science pathways for undergraduate
students

Recruit and retain promising students in computational majors
(undergraduate to graduate degrees)

Expand existing and develop new program components that
Include University partnerships (Research, Education, and
Outreach efforts all led to tangible collaboration and products)

Products of effort include manual/guide for bioinformatics
workshop, undergraduate curriculum enhancements,
bioinformatics/biotechnology loaner lab fur K-16




MS EPSCoR
Innovation In Computational Sciences

Peer Reviewed Atticles
Books

Presentations

| Theses/Dissertations 20

Copyrights/Patent Applications 5 Copyrights/5 Patent

ﬂpp > Biosystems

Faculty CAREER Awards 1 awarded/1 pending Simulations
Faculty Recruited 7 _
Faculty Promoted 8
K-12 Teachers Trained 70
K-12 Students Impacted 3,000
Professional Development
Workshops (K-16) g
Graduate Students Supported 03
Undergraduate Students Supported | 58
Proposals 129
Awarded $25,446,488 Gy _
Pending $17.419,055 ol (cumputati




MS EPSCoR
Innovation In Computational Sciences

»from nowhere (not quite nothing)
»to growing strength of individuals & teams
»1o growing strength in clusters

»>1o true Statewide network of collaborations &
Innovation

Growth from research strengths and
collaboration




Questions and Discussion




Outreach from JSU

« 12 Workshops (482 STEM Teachers)
+ School Visits (500 6th Grade Students)

* STEM Research Tour (200 oth Grade
Students)

« Careers in STEM Workshop (15 Students)

- NASA/ERC Education Booth at Regional
Science Fair (1500 Students)




