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MessagesMessages

•• WeWe  will all succeed or fail together in making USwill all succeed or fail together in making US

science and technology successful (chemists,science and technology successful (chemists,

physicists, mathematicians, engineers, educators, physicists, mathematicians, engineers, educators, …….).)

•• There are many opportunities for the university toThere are many opportunities for the university to

engage with K-12 science educationengage with K-12 science education

•• K-12 education deserves the same quality of thoughtK-12 education deserves the same quality of thought

and effort that our research and teaching do.and effort that our research and teaching do.

•• Description of one particular sustained engagement -Description of one particular sustained engagement -

The Science House at North Carolina State UniversityThe Science House at North Carolina State University



Broader ImpactsBroader Impacts

National Science Foundation employs two criteria in theNational Science Foundation employs two criteria in the

merit review of proposals: What is the intellectual meritmerit review of proposals: What is the intellectual merit

of the proposed activity? What are the broaderof the proposed activity? What are the broader

impacts of the proposed activity?impacts of the proposed activity?

•• Advance discovery and understanding while promotingAdvance discovery and understanding while promoting

teaching, training, and learningteaching, training, and learning

•• Broaden participation of under-represented groupsBroaden participation of under-represented groups

•• Enhance infrastructure for research and educationEnhance infrastructure for research and education

•• Broaden dissemination to enhance scientific andBroaden dissemination to enhance scientific and

technological understandingtechnological understanding

•• Benefits to societyBenefits to society

http://www.nsf.gov/pubs/2007/nsf07046/nsf07046.jsp



ItIt!!s a Tough World For Sciences a Tough World For Science

DidnDidn!!t my students learn anything in high school?t my students learn anything in high school?

Why canWhy can!!t I hire the qualified technical staff that I need?t I hire the qualified technical staff that I need?

Why does the public disagree with my views on (stemWhy does the public disagree with my views on (stem

cells, global warming, the International Spacecells, global warming, the International Space

Station,Station,……)?)?

Why canWhy can!!t we attract new technology-based industriest we attract new technology-based industries

to our country?to our country?

CongressCongress  seems to have forgotten science andseems to have forgotten science and

technology.technology.

Does anyone understand MY needs?Does anyone understand MY needs?



Goals of K-12 Education Goals of K-12 Education EngagementEngagement

•• Improve K-12 scienceImprove K-12 science
and mathematicsand mathematics
educationeducation

•• Encourage a larger andEncourage a larger and
more diverse group ofmore diverse group of
students into sciencestudents into science
careerscareers

•• Enhance the scienceEnhance the science
literacy of the generalliteracy of the general
publicpublic

•• True engagementTrue engagement
changes scientists andchanges scientists and
the universitythe university



What Does Engagement Look Like?What Does Engagement Look Like?



Attracts your attentionAttracts your attention

Makes you reactMakes you react

Takes unexpected formsTakes unexpected forms

MessyMessy

FunFun

Builds your circle of friendsBuilds your circle of friends

You learn togetherYou learn together

No one has all the answersNo one has all the answers

What Does Engagement Look Like?What Does Engagement Look Like?



How Do You Stay Engaged?How Do You Stay Engaged?

•• By meeting your ownBy meeting your own
needs and making anneeds and making an
impact on othersimpact on others

•• By supporting the goalsBy supporting the goals
of your campus orof your campus or
businessbusiness

•• UndergraduateUndergraduate
teachingteaching

•• ResearchResearch

•• National recognitionNational recognition

•• External fundingExternal funding



Scientists bring to K-12 education an abidingScientists bring to K-12 education an abiding

interest and fundamental knowledge ofinterest and fundamental knowledge of

science and the scientific process.science and the scientific process.

How can we put those qualities to the bestHow can we put those qualities to the best

uses?uses?



Roles for Scientists in K-12Roles for Scientists in K-12

ResourceResource

PartnerPartner

AdvocateAdvocate



Resource -> Partner -> AdvocateResource -> Partner -> Advocate
•• Visit some schools to recruit studentsVisit some schools to recruit students

•• Demonstration programs for teachersDemonstration programs for teachers

•• Science course for teachersScience course for teachers

•• Science on the Road demonstrationsScience on the Road demonstrations

•• Science teaching conferencesScience teaching conferences

•• Science teaching publicationsScience teaching publications

•• Collaboration on teacher trainingCollaboration on teacher training
proposals and programsproposals and programs

•• Membership in education organizationsMembership in education organizations

•• Education boards and commissionsEducation boards and commissions

•• Leading K-12 Education Outreach programsLeading K-12 Education Outreach programs

•• Helping other scientists do the sameHelping other scientists do the same



What Motivates Scientists in K-12?What Motivates Scientists in K-12?

•• Federal research funding initiativesFederal research funding initiatives

•• The need for scientists in the futureThe need for scientists in the future

•• Our own childrenOur own children

•• Concern for the public welfareConcern for the public welfare

•• FunFun



How Can We Make a Difference?How Can We Make a Difference?
•• Alignment with K-12 goalsAlignment with K-12 goals

•• Understanding of K-12 IssuesUnderstanding of K-12 Issues

•• Partnerships and LeveragePartnerships and Leverage

•• Personal Interactions (Politics)Personal Interactions (Politics)

•• QualityQuality



How Do We Keep It Going?How Do We Keep It Going?

•• Alignment with institutional goalsAlignment with institutional goals

•• External fundingExternal funding

•• Impact on recruiting of studentsImpact on recruiting of students

•• Impact on teacher trainingImpact on teacher training

•• Enhancement of universityEnhancement of university

student opportunitiesstudent opportunities

•• Scholarly activityScholarly activity

•• Engagement withEngagement with

the communitythe community



The Science HouseThe Science House

NC State UniversityNC State University
•• Our mission is to partner with K-12 teachers toOur mission is to partner with K-12 teachers to

increase student enthusiasm for science andincrease student enthusiasm for science and

mathematics by promoting hands-on inquiry-basedmathematics by promoting hands-on inquiry-based

learning activities.learning activities.



The Science House - NC State UniversityThe Science House - NC State University
•• Founded in 1991 by Dean of College of Physical andFounded in 1991 by Dean of College of Physical and

Mathematical Sciences (a chemist)Mathematical Sciences (a chemist)

•• Director from the science faculty/ Teacher co-DirectorDirector from the science faculty/ Teacher co-Director

•• Collaborations with all NCSU Colleges, includingCollaborations with all NCSU Colleges, including

Education, and many UNC campusesEducation, and many UNC campuses

•• College support and external partnershipsCollege support and external partnerships

•• Presently about 13 full-time staff, 6 offices, numerousPresently about 13 full-time staff, 6 offices, numerous

part-timerspart-timers

•• Reaches about 3,000 teachers and 20,000 studentsReaches about 3,000 teachers and 20,000 students

per yearper year

•• Emphasis on rural schools and underrepresentedEmphasis on rural schools and underrepresented

groupsgroups

•• Programs in NC, VA, SC, TX, GA, KY, AZ, INPrograms in NC, VA, SC, TX, GA, KY, AZ, IN



Teacher TrainingTeacher Training

Student Science Programs

Curriculum Development

and Dissemination



Teacher TrainingTeacher Training

Teaching With TechnologyTeaching With Technology

Rural Schools ProgramsRural Schools Programs

Countertop ChemistryCountertop Chemistry

Physics from the Junk DrawerPhysics from the Junk Drawer

K-5 InquiryK-5 Inquiry

Teacher PioneersTeacher Pioneers

Math and Science PartnershipsMath and Science Partnerships



Student Science ProgramsStudent Science Programs

Envirotech Envirotech CampsCamps

Girl Scout Science CampsGirl Scout Science Camps

Expanding Your HorizonsExpanding Your Horizons

Imhotep Imhotep AcademyAcademy

Photonics ExplorersPhotonics Explorers

Photonics LeadersPhotonics Leaders

Girls Girls CollaborativesCollaboratives



Curriculum

Development and

Dissemination

Outreach from NSF Center forOutreach from NSF Center for

EnvironmentallyEnvironmentally

Responsible Solvents andResponsible Solvents and

ProcessesProcesses

Outreach from NSF Rice BlastOutreach from NSF Rice Blast

Genomics ProjectGenomics Project

Conferences on K-12 OutreachConferences on K-12 Outreach

High-volume Web SiteHigh-volume Web Site



Science on the RoadScience on the Road

Chemistry

Physics

We Go Anywhere!



Teaching with Computer- and Calculator-Teaching with Computer- and Calculator-

based Laboratory Equipmentbased Laboratory Equipment



The The ““Imhotep Imhotep ContinuumContinuum””

•• Imhotep Imhotep Academy (MS)Academy (MS)

•• Algebra Camps (MS)Algebra Camps (MS)

•• Photonics Photonics Xplorers Xplorers (9-10)(9-10)

•• Photonics Leaders (11-12)Photonics Leaders (11-12)



Service to Rural Schools - Underserved StudentsService to Rural Schools - Underserved Students



Expanding Your Horizons/Expanding Your Horizons/

National Girls CollaborativeNational Girls Collaborative



Outreach from NSF Center for EnvironmentallyOutreach from NSF Center for Environmentally

Responsible Solvents and ProcessesResponsible Solvents and Processes

•• Teacher Training Programs (NC, TX, GA)Teacher Training Programs (NC, TX, GA)

•• Curriculum DevelopmentCurriculum Development

•• Scientists in the ClassroomScientists in the Classroom

•• Focus on a Scientist websiteFocus on a Scientist website



Benefits to Our PartnersBenefits to Our Partners

•• Better qualified teachersBetter qualified teachers

•• More laboratoryMore laboratory

teachingteaching

•• More investment inMore investment in

laboratory equipmentlaboratory equipment

•• Science expertiseScience expertise

•• Students motivated toStudents motivated to

learn sciencelearn science



Importance to Our UniversityImportance to Our University
•• Enhance NC K-12 educationEnhance NC K-12 education

•• Provide outreach functions for research programsProvide outreach functions for research programs

•• Recruit studentsRecruit students

•• National recognitionNational recognition

•• Public relationsPublic relations

across the stateacross the state

•• Better undergraduateBetter undergraduate

teachingteaching



What The Science House Does ThatWhat The Science House Does That

Benefits University ScientistsBenefits University Scientists

•• Education about K-12 educationEducation about K-12 education

•• Help the scientists succeed with K-12Help the scientists succeed with K-12

•• Help the scientists get credit for their effortsHelp the scientists get credit for their efforts

•• Build scientist communities for K-12Build scientist communities for K-12

engagementengagement

•• Connecting to K-12 schools, programsConnecting to K-12 schools, programs

•• Support for Broader Impacts projects - smallSupport for Broader Impacts projects - small

and largeand large



How does a Science House keep going?How does a Science House keep going?

•• Administrative buy-inAdministrative buy-in

•• Clear missionClear mission

•• EntrepreneurshipEntrepreneurship

•• Rigorous goals andRigorous goals and
standardsstandards

•• DisciplinaryDisciplinary
ecumenicismecumenicism

•• A faculty constituencyA faculty constituency

•• Partnerships,Partnerships,
partnerships,partnerships,
partnershipspartnerships……....



Lessons Learned: What WorkedLessons Learned: What Worked
•• We became engaged: a part of the educationWe became engaged: a part of the education

communitycommunity

•• We found a niche - science and technologyWe found a niche - science and technology
expertiseexpertise

•• Doing the research about educationDoing the research about education

•• Sensitive to the university agendaSensitive to the university agenda

•• Enthusiasm forEnthusiasm for
sciencescience

•• High quality programsHigh quality programs



Teaching Staff at The ScienceTeaching Staff at The Science

HouseHouse

•• Mostly former teachersMostly former teachers

•• Almost all have science degreesAlmost all have science degrees

•• Close links to communitiesClose links to communities

•• Assets as important as the buildings andAssets as important as the buildings and

programsprograms



What We Have Learned:What We Have Learned:

It turned out just like we plannedIt turned out just like we planned

•• Hands-on science andHands-on science and

mathmath

•• Opportunities for studentsOpportunities for students

•• Partnership with teachersPartnership with teachers

•• Science faculty andScience faculty and

students involvedstudents involved

•• Excellent public relationsExcellent public relations

and recruiting for theand recruiting for the

universityuniversity



What We Have Learned:What We Have Learned:

It turned out quite different than we plannedIt turned out quite different than we planned

•• Many, many partnersMany, many partners

•• K-12 science andK-12 science and

mathematics educationmathematics education

has changed much andhas changed much and

often since 1991, so didoften since 1991, so did

wewe

•• Emphasis on rural schoolsEmphasis on rural schools

and underrepresentedand underrepresented

groupsgroups

•• True engagement withTrue engagement with

schools and teachers, andschools and teachers, and

all of the sciences.all of the sciences.



Obstacles to Effective, SustainedObstacles to Effective, Sustained

ProgramsPrograms

•• Focus on one science disciplineFocus on one science discipline

•• ““Grant and goneGrant and gone”” syndrome syndrome

•• Lack of flexibility and imaginationLack of flexibility and imagination

•• Failure to integrate into the campus and the schoolsFailure to integrate into the campus and the schools

•• Underestimating the difficulty and importance of K-12Underestimating the difficulty and importance of K-12

engagementengagement



Things I Never Dreamed I WouldThings I Never Dreamed I Would

Learn About Learn About ……..

•• Rural sociology and needs of rural areasRural sociology and needs of rural areas

•• Politics of state and local school systemsPolitics of state and local school systems

•• Education professional associationsEducation professional associations

•• Principals of adult education and distance educationPrincipals of adult education and distance education

•• Partnerships with education foundationsPartnerships with education foundations

•• Education and economic developmentEducation and economic development

•• Under-represented groups and socio-economicUnder-represented groups and socio-economic

groupsgroups
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