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|ISTA News

President’s Corner
Raymond J. Dagenais, Ed.D.

Illinois Mathematics and Science Academy

In March 2007 my term as president of thelllinois Science Teachers
Associationwill cometo anend. The past two years have flown by very
quickly and thiswill bemy last letter from the President’sCorner. As
incoming president | outlined threegoals. Thegoalswereto:

1. Uncover thetalentsand experiencesof I1linois scienceteachersto improve scienceeducationin
llinois,

2. Leveragethebenefitsof partnering with other professional educational organizations; and

3. ldentify and promote waysto make the teaching and learning of science meaningful for Illinois
scienceteachersand their students.

| am pleased to report that | STA roseto the challenge and took action to makethe goalsareality.
Uncovering the talentsand experiences of |1linois science teachers amounted to extending theinvitation
to becomeinvolved and supplying the support to allow it to happen. The chairsof our various| STA
committees have produced remarkableresults. The Soectrumisrecognized asavalued professiona
journal through the effortsof Dr. Judith Scheppler and the contributions of the many individualswho
have submitted material for inclusionineachissue. Mary Lou Lipscomb, the | STA Professional
Development Chair and the Coordinator of the Building aPresence Programin lllinois, has streamlined
and expanded the program into acritical information sharing tool for Illinoiseducators.

I|STA isexploring aninitiative with the lllinois Section of the American Association of Physics Teachers
regarding scienceteacher recruitment and the lllinoisAssociation of Biology Teachers has supported

| STA through attendance and presentation at the annual conference. These partnershipsarejoined by
partnershipswith “ Friends of Science Education.” ExxonMobil has provided funding to support the

| STA/ExxonMobil Outstanding Teachers of Science Award Program and thelllinois Petroleum
Resources Board has provided financial support for the |ISTA/IPRB Outstanding Student Award
Program.

The Spectrum, the ISTA Science Education Conference, and the I1linois Building a Presence Network
haveal offered venuesto identify and promote waysto make the teaching and learning of science
meaningful for Illinoisscienceteachersand their students. The 2006 | STA Science Education
Conferenceincluded over one hundred presentations and ninety-three vendorsbooths. A great deal of
sharing of ideastook place during the Exhibition Hall Opening Reception and the Galaevent hosted by
the Lakeview Museum of Artsand Sciences.
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In retrospect, | am deeply grateful to all those individual swho stepped forward and volunteered their
effortsto makethe past two yearsasuccess. | want to thank theregional directorswho served
diligently throughout their termsand especially the | STA Executive Committeefor their unwavering
dedication and support.

Thelllinois Science TeachersAssociation ison solid footing in terms of finances and future
leadership. Our president-elect, Jill Carter, has been deeply involved with the operation of our
organization and hasthe energy, ideas, and foresight to lead | STA into thefuture. | havehad a
wonderful time meeting people, learning new things, and serving asyour president. | look forward
to my continuing involvement with | STA and to assuming the duties of Election Chair asthe
immediate past president of thelllinois Science TeachersAssociation.

Yourstruly,
Ray Dagenais, Ed.D.

Ray and conferene co-workers prepare for the |STA 2006
conference. Behind-the-scenes conference preparation was
key for asmoothly executed convention.

President Ray addresses | STA members at the 2006 general
memberhips meeting. This membership meeting wasthe last
which Ray will preside over; making way for President-elect
Jill Carter.

Ray, as vendor committee chair, checks out the exhibit hall
prior to the conference opening. The vendor exhibits were
an extremely infomrative and important part of the
convention.
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2005-07 ISTA Executive Committee

Vice President Secretary
DonnaEngel KendraCarroll
MinookaCommunity HS Shiloh CUSD #1
dengel @mchs.net carrollk@shiloh.k12.il.us

President-Elect Treasurer Past President
Jill Carter Carl Koch Marylin Lisowski
Pekin Community aecK och@aol.com Easternlllinois
High School University
jcater@pekinhigh.net mlisowski @eiu.edu

2007-2009 Elections are how openh!

Be sure to vote for your 2007-2009 | STA executive
committee and your 2007-2009 regional directors. The
candidate slate can be found on pages 7-9, along with the
candidates position statements.

2005-07 I STA Committee Chairs

Archives Maurice Kellogg
Awards Sher Rockway
Convention Executive Director
Finance Vice President

Member ship DonnaEngel

Nominationsand Elections Past President —Marylin Lisowski
Public Relations TomKearney

Professional Development/Building a Presence Mary Lou Lipscomb
Publications Committee JudithA. Scheppler
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Region 1 Director 06-08
Susan Dahl

Fermilab

L ederman Science Center
sdahl @fnal.gov

Region 1 Director 05-07
Tom Kearney

Andrew High School
TKearney@d230.org

Region 2 Director 06-08
Donald Terasaki

Rockford Boylan High
School

dsaki @hotmail.com

Region 2 Director 05-07
Larry McPheron
Rockford Boylan High
School
lamcp@hotmail.com

Region 3 Director 06-08
Randal Musch
Jacksonville High School

musth@ecl17morgenkl2il.us

Region 3 Director 05-07
Coleen Martin
Wilder-Waite Grade
School
cmartin@dunlapcusd.net

Region 4 Director 06-08
Linda Shadwick
VillaGrove High School
|.shadwick@mchsi.com

Regional Directors

http://www.ista-il.org/

Region 4 Director 05-07
Susan E. Golden
Professional Devel opment
Institute
sgolden@dps61.org

Region 5 Director 06-08
Tom Foster

Southern [llinoisUniversity
tfoster@siue.edu

Region 5 Director 05-07
Kathy Costello
MillstadtSchool
kjcostel @stclair.k12.il.us

Region 6 Director 06-08
John Giffen

ViennaHigh School
jgiffin74@hotmail.com

Region 6 Director 05-07
Vicki L. Tripp

Buncombe Grade School
ctripp@bgs.johnsn.k12.il.us

Region 7 Director 06-08

J. Brent Hanchey

Nancy B. Jefferson High School
jbhanchey @cps.k12.il.us

Region 7 Director 05-07
DeniseEdelson

Hannah G. Solomon School
dnedelson@cps.k12.il.us
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lllinois Science Teachers Association
2007 Membership Application
Please print or type and fill-out completeform

Name Day Phone

Affiliation (School or Organization) Home Phone

Address of Above Organization HomeAddress

City, State, Zip Code City, State, Zip Code

Email and/or Fax County in Illinoig/ ISTA Region (see map)

CHECK APPLICABLE CATEGORIESIN EACH COLUMN

O Elementary Leve O Elementary Sciences O Teacher
OMiddleLeve OLifeScience/Biology OAdministrator
O Secondary Level O Physical Sciences O Coordinator
O Community College O Environmenta Science O Librarian
O College/University O Earth Science/Geol ogy O Student
O Industry/Business/ O Chemistry ORetired
Government OPhysics

O Other O General Science

O Integrated Science

O Other

Send form and check or money order, made payableto Illinois Science TeachersAssociation, to: Sherry
Duncan (email: §duncan@uiuc.edu), ISTA Membership, Collegeof Education, 51 Gerty Drive, Champaign,
IL 61820.

MEMBERSHIP OPTION (seebelow) AMOUNT ENCLOSED

| STA Member ship Categories
Option 1: Full membership dues - $35.00. Full membership entitles individuals to the following benefits: a one year
subscription to the SPECTRUM; inclusion in the members-only ISTA-TALK listserv; notification of regional conferences
and meetings; voting privileges; and the opportunity to hold an I STA officer position.
Option 2: Two-year full membership dues- $60.00. Two-year full membership entitles member to full membership benefits
for twoyears.
Option 3: Five-year full membership dues- $125.00. Five-year full membership entitles member to full member benefitsfor
fiveyears.
Option 4: Associate membership dues - $15.00. For full-time students and individuals who are on retirement status.
Entitles member to full menbership benefits, with the exception of the opportunity to run for office.
Opiton 5: Institutional membership - $75.00. Institutional membership entitles the member institution, for a period of one
year, to two subscriptionsto the Spectrum; notification of regional conferences and meetings, and areduced registration fee

for the annual 1STA conference for a maximum of three members of the institution.
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2007-2009 Elections

Dear Dedicated | STA Members,

Your input, views and now your votes are being requested for the 2007 Board of Directorsfor ISTA. A
ball ot was sent to your mailing address and the ball ot and candidate information are posted on our
website at http://www.isteril.org/. Wetruly have many talented membersand you will be ableto select
those who you think will best represent you and our membership. In addition to officeslisted on the
ballot, there are numerous opportunitiesfor you to participatein STA. Our committeesare aso listed
on the website and we welcome your expert involvement. Please know that thisisyour organization and

you haveavoice.

Have afantastic December and ajoyful Holiday season and thanksfor your dedication to science

educationand to | STA.
Marylin Lisowski

| mmedidate Past President of | STA and Elections Chair

Executive Board

Larry McPheron (candidatefor president-elect)
e BSinEducation, Mgjor in Zoology and Botany from Eastern
IllinoisUniversity in 1972
e MSinEducationinBiological Sciencesfrom Easternlllinois
University in 1992
e 48 additional hours past Masters as a part of continuing
education requirements
e Current position (since 1984) at Boylan Catholic High School
teaching biology, botany/zoology, environmental science
e Two consecutive terms as Region 2 Director
Rationale for Serving: To provide the ISTA membership a choice of
candidates who would be leading from a vantage point of similar
experiences and insights in the science classroom as many members deal
with everyday.

Gwen Pollock (candidatefor president-elect)

e BSin Science Education from Louisiana College (1974)

*  MA from Sangamon State University (1992)

e 17 yearsashigh school science teacher in Louisiana, Texas, and
Illincisin biology, chemistry, physics, physical science, gifted,
traditional and challenged classes;

e Current position (since 1993) as Illinois State Board of
Education Science Consultant with responsibilities for K-12
science supervision,

Rationalefor Serving: | feel that my experiencesin lllinois have
broadened and deepened my own perspectives for the best of what
science teaching and learning can be and become for colleaguesin the K-
12 science classrooms throughout the state. My optimism is growing for
therevitalization of ISTA in the new chances of STEM efforts nationally
and in state opportunities from and for our networks. The possibilitiesfor
replication of national projectsin the state, as well as extending
opportunitiesfor lllinois teachers to reach out to the nation, will be a
prime focus for the organization. To be able to access the fabulous
resources of NSTA, encourage and build up vital relationships new,
current and former partners, and make membership in ISTA worth far
more than ever imagined will be goals for me.

Andrew Apicella (candidate for vice president)
«  BA Rutgers College, Rutgers University, New Brunswick, NJ
e BS Western Illlinois University, Macomb, IL
e 26yearsasascienceteacher at Riverdale High School in Port
Byron, Illinois

e |ISTAdirector Region 2 2001-2003

e ISTA Secretary 2003-2005
Rationalefor Serving: TheISTA isan organization that offers many
opportunities to the community of science educatorsin lllinois. Asa
member of the ISTA board | would like to help in the continuing efforts
of the ISTA asit worksto provide quality opportunities for the
professional development of the teachersinvolved in science education
across the state of Illinois.

Donna Engel (candidate for vice president)

e BSinChemistry 1988 Elmhurst College

«  MAinEducational Leadership 2003 AuroraUniversity

e 19years of experience as a science teacher at the high school

level
e 4yearsof experience as Science Department Chair Minooka
Community High School

Rationalefor Serving: One of my favorite quotes attributed to
Catherine Muther is. “If you have a passion, then you have something
to contribute. It's not about asking, “What should | do?’ It's about
asking, “What is my passion?’ A second favorite quote is by Helen
Keller: “I am only one, but still I am one. | cannot do everything, but
still 1 can do something”. My passion is and has always been science
education. Knowing my passion and having been so richly served by the
opportunities granted to my school through the ISTA, | now believeitis
time to contribute back. As the membership chair for ISTA, | have been
ableto travel to various regions of our state meeting and listening to our
science teachers. Though the regions are varied, it is apparent that the
strength of our association is dependent upon individuals willing to work
together to strengthen science education in our state. It would be a
privilege to serve these teachers as vice-president and to continue to
strive for excellence in science education in our state.

KendraCarroll (candidatefor secretary)

e BSinBotany from Eastern Illinois University

e Currently enrolled in the Masters of Sciencein Natural Science
program at Eastern Illinois University

e Teaching experience: | have beenteachingin Illinois public
schools for seventeen years. | just finished my eleventh year in
the Shiloh CUSD #1 in Edgar County. | have taught both life
and physical science at the junior high and high school levels.

e Onlineinstructor for Illinois Virtual High School. | find this
experience to be a challenge that enhances my “face-to-face”
instruction.
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Rationalefor Serving: | began my involvement with ISTA as aRegion 4
Director and have been serving as secretary for the past two years. On the
professional level, | believeit isimportant to beinvolved in the
organization that is the representative for instructors of science
throughout the state. | have been committed to my roles with the
organization and have attended all board and executive board meetings
throughout my tenure. Since becoming secretary, | have done my best to
provide accurate and thorough minutes in atimely manner.

Regional Directors

Nicol A. Christianson (candidate for region 1 director)
e Elementary Education degree (minor in biology) from
Benedictine University.
e Currently ascience teacher(6" and 7" grades) at Rotolo Middle
School in Batavia
e Fermilab advisory group for their implementation of aU. S.
Department of Energy (DOE) teacher development program
called Laboratory Science Teacher Professional Devel opment
Program (LSTPD).
Rationalefor Serving: My creativity and enthusiasm for quality science
education is evident in my teaching and among the professionals with
whom | interact. | also am striving to advocate for changesin curriculum
that reflect best practicesin science. My rationale for serving is not only
to enrich my teaching experience, but by helping others see the benefits
of reaching out to organizations like Fermilab, ISTA and NSTA to better
serve science teachersin the classroom.

Pat Schlinder (candidatefor region 2 director)
 BALoyolaUniversity, 1973
e Founder & President of The Scope Shoppe, Inc. 1974 to
present
e Trade mark holder of ‘ Scope Cam’’: Video/digital microscopy
since 1985
e Flinn Scientific Midwest(IL.-WI.-MN.) Sales Manager/Saf ety
Trainer, 1985 to present
»  Treasurer (elected 9/06) of West Suburban Science Supervisors
Rationalefor Serving: To serve the Science Teachers of Illinois by
hel ping make the | STA the organization every lllinois Science Teacher
should belong.

Coleen M. Martin (candidatefor region 3 director)

e B. S Elementary Education —Illinois State University 1974

M.A. Elementary Education —Bradley University 1983

e B"gradeteacher 1974-present at Wilder Waite Grade Schooal,

Dunlap District #323

Rationale for Serving: Asasecond term region 3 director, | would like
to encourage more teachers to become actively involved in | STA.
Science instruction needs to be taught by teachers who are excited about
instructing students for the challenges of the future. Asadirector, | hope
to help ISTA offer more professional development opportunities to our
members.

Sherry Spurlock (candidatefor region 3 director)
e AssociateinArtsand Science (1995) lllinois Central College
e BS(1997) Bradley University
e Currently enrolled in MS program at Illinois State University
e Chemistry and physics teacher at Pekin Community High
School
Rationalefor Serving: | believethat learning isalife-long process and
continually view myself as a student. | search for better and/or more
effective ways of accomplishing goals and often incorporate those into
my actionsto support my learning style. | also view learning asa
cooperative process where the more others are involved the more
learning takes place. Most take a more vested interest in any goal when
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they see the benefit to themselves and | attempt to encourage them to
find that benefit. Asaleader, | believe that everyone has avoice and
should be encouraged to useit. Asalearner, | understand that there are
timeswhen | must allow othersto take the initiative and lead in order for
meto internalize the learning. | am a strong proponent of organizational
skills and continuously work on improving them. Seeing how all the
partsfit together to make the whole is one benefit of this.

A leader must understand the culture of the area he/she serves.
Thekey word hereis serve. Thejob of aleader isto work collaboratively
and facilitate the staff and faculty to serve the students’ interests and
needs. When all parties are treated equally and as valuable sources of
input, cooperation and coordination become relative.
Students, and the education they receive, are our future. In order to
succeed, we must give them what, not only society demands they have,
but what will best suit their talents and strengths. Faculty and parents
alike should be involved in the process of training students to become
productive citizens and informed and involved members of their
community.

Troy J. Simpson (candidatefor region 4 director)

*  BSgeology and geography (1994) University of Illinois

e MSelementary education (1997) Olivet Nazarene University

* lllinois State Geological Survey (1994-1995)

e Currently teach 8" grade Earth Science/7" grade Life Science at

Glenn Raymond School |STA Point of Contact the last 2 years

Rationale for Serving: | hope to better promote the advantages of being
apart of the lllinois Science Teachers' Association and National Science
Teacher’sAssociation. The key to thisisto communicate the value of
membership to science educators. This includes not only conventions,
but through workshops, message boards, and most importantly members
within the schools themselves. | also believe that as science educators,
we need to continue to further ourselves professionally in the fields of
science in order to make what we teach more applicable in the classroom.

Kathy Costello (candidatefor region 5 director)
« BSBiology, Northern Illinocis University
e MSForest Ecology, Southern Illinois University, Carbondale
e 2lyearsasamiddlelevel science educator in both public and
private schools.
e Currently serving as a student teacher supervisor for Southern
IllinoisUniversity, Edwardsville
Rationale for Serving: ISTA has done so much for me as a science
educator. Serving on the board is the best way that | can repay the
organization. If elected, my goalsfor the next two years are to expand
the Building a Presence network in region 5 and to create more
opportunities for science educators in southern Illinois to meet, learn, and
shareidess.

Denise Edelson (candidate for region 7 director)
« B.A.andM.S. Ed. from Northern Illinois University
« Attended Loyola University asamember of a Boeing/Loyola
science cohort
e Chicago Public Schools teacher (first to fourth grades) for 31
years
e Currently third grade teacher at Hannah G. Solomon School.
e ISTARegion7 Director 2005-2007
Rationale for Serving: | would like to keep teachersin Region 7
connected to and aware of the wide selection of resources that are
available to science teachersin Illinois. We focus on attempting to meet
the diverse needs of our students, and attempt to fulfill the needs of our
districts, but don’t always put the same effort into meeting our own
needs as teachers. We need to be able to communicate with each other on
shared topics of concern, to grow as scientists by reaching out toward
new experiences, and we need to continually rediscover that fresh spark
of wonder and joy in science that servesto fuel us toward professional
excellence.



| STA Ballot for 2007

Ballot Instructions
1. Review each candidate’ squalificationsat http://www.isteril.org/.
2. Votefor ONE candidate in each category. Mark you choiceinthe® Q"
3. Foldthisballot and returnit to:
Dr. Marylin Lisowski, Elections Chairperson
Eastern lllinoisUniversity
600 LincolnAvenue
Charleston, IL 61920
4. Ballotsareto bepostmarked nolater than January 17, 2007. Thanksso much.

BALLOT

REGION 1
O Nicol Christianson

REGION 2 7
O Patrick Schlinder = 2 1

REGION 3
O Coleen Matrtin
O Sherry Spurlock

REGION 4
O Troy Simpson / 4

REGION 5 |
O Kathy Costello a

REGION 6 5
O

REGION 7
ODenise Edelson

VICE PRESIDENT 6

OAndy Apicella
ODonna Engel

PRESIDENT ELECT
OGwen Pollock
OLarry McPheron

SECRETARY
OKendra Carroll
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| STA / ExxonM obil Outstanding Teacher of Science Awards Program

Thelllinois Science Teachers A ssociation with the generous support of ExxonMobil announces
the 2006 - 2007 I STA / ExxonM obil Outstanding Teacher of Science Awards Program.
Applicationswill be accepted from K — 8 teachers of science who have demonstrated
“extraordinary accomplishment” inthefield of scienceteaching. These accomplishmentsare
intended to be something that goes beyond the classroom and enrichesthelives of students.
Examplesinclude personal or community-wide achievement whichissciencerelated (grantsfor
the school, working on environmental projects, etc). 1t could beworking with other teachersor
community membersto develop aproduct or processrelated to science education. It could also
bethe creation of ascience group at the school which enriches and extends beyond the school
day. Previouswinnersare not eligible.

The 2006 — 2007 program consists of seven one thousand dollar prizes. One $1000 award will
be presented to one K — 8 teacher of science from each of the seven I STA regionsin the state of
llinais.

Theawards areintended to recognize * extraordinary accomplishment” inthefield of science
teaching. Applicants must provide evidence that demonstrates accomplishmentsthat go beyond
normal classroom teaching.

Criteriafor considerationinclude:

1. Current ISTA membership

2. Full timeteaching assignment

3. Teaching assignment in thel STA Region for which application issubmitted

4. Written narrative (maximum of 500 words) describing theteacher’s* extraordinary
accomplishments’ inthefield of scienceteaching

5. Evidencethat supportstheteacher’sdescription of “extraordinary accomplishments’ in
thefield of scienceteaching

6. Two lettersof support from individualswho can attest to theimpact of the
“extraordinary accomplishments’ inthefield of scienceteaching

7. A completed application form with required supplementary materials submitted by
March 1, 2007 to:

Dr. Sher Rockway

|STA Awards Chair

34136 N. Lavender Circle
Grayslake, IL 60030

Winnerswill be notified by April 15, 2007.
For moreinfor mation contact Dr. Rockway at
sher_rockway@comcast.net.
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2006-2007 | STA/ExxonMobil Outstanding Teacher of Science
AwardsApplication Form
Application Due Date March 1, 2007
| STA Region:

Name:

Position (grade and subject taught):

School Name/Address:

School Phone Number:

Email address:

Home Address:

Home Phone Number:

| hold 2007 calendar year member ship in | STA:

| certify that theinformation provided in thisaward application istrue and accur ate.

Signed: Date:
(Applicant)

Winter 2007 11



A Vision of Excellence: Building the Future
Through Science Education
2006 | STA Science Education Conference

With about 125 presentations, nearly seventy-five vendors, thousands of dollarsin door prizes, and
hundredsand hundreds of satisfied conference participants, thisyear’sI STA conference on science education,
A Vision of Excellence: Building the Future Through Science Education, was one of the best held in
recent years. Participants could browse through the vendor exhibits picking up hints and tips for new
curriculum and valuable products. Presentations by both experienced and noviceteachersand fromindustry
and museum representatives, al ran the gamut of disciplinesand grades, and provided attendeeswith new
inspirations for the classroom. Whether you were an experienced educator, a newbie, or a pre-service
soon-to-beteacher, the conference offered loads of stimulating ideas.

Please thank conference
volunteers for their thousands and
thousands of hours spent putting this
conference together. Also, consider
presenting a session at next year’s
conference, if you didn’t present thisyear.
Sharing your expertise in a friendly
environment and obtaining new advice
and direction is the mark of a true
professional!

Illinoisteachers Peggy Deichstetter, Sherry
Humphries, GeorgiaDeep, and Jim O’ Malley,
who were nomnated for the Presidential Award
for Excellencein Mathematics and Science
Teaching, weretreated to lunch at the
conference.

Kudosfrom a Conference Participant!

| found the conference more enjoyable and beneficial than | had expected. It isaways niceto talk
with the fellow cohorts from the summer as well as others in the teaching profession. | knew there would
not be alot of information directed towards use with students such as | work with. | was, however, ableto
come away with several ideas that | could utilize in my classroom.

The conference also gave me an idea of how | may want to get involved. | am surethere are other
teachers of students with behavioral or emotional problems, learning disorders, in both alternative settings
and inclusive settings, that would like to have amore full science experience. Very little attention is given
to teaching science to this group. It must be remembered that students can change a lot from middle
school to adulthood, and the student who is the behavior problem at thirteen or fourteen years of age may
be the creative scientist as a senior in high school. 1 think it isimportant that these students be exposed to
interesting science as much as possible. | think | would like to explore how to do this and share with others
and exchange ideas with others. | am very sure there are many teachers like me who are looking for ways
to engage this group of students, but not finding many resources that directly relate.

Catherine Page
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. Conhference Committees :
+ Besureto thank these great members who have volunteered many hoursto make ¢
+ our 2006 science educaiton conference a success! .
E Conference Chair - Jill Carter Registration: Coleen Martin, chair E
. Susan Golden .
« Logistics: Ray Dagenais, chair Mary Lou Lipscomb .
. Marylin Lisowski .
S Off-dite Sessions: Jo Crow, chair Randal Musch S
. Sheldon Schafer Don Terasaki .
e Program: Jill Carter, chair Special Events: Julie Gianessi, chair .
. Pete Miller Randal Musch .
S Sherry Spurlock Sheldon Schafer S
«  Promotions: Kathy Costello, chair Volunteers: Sherry Spurlock, chair .
. Larry McPheron .
. Judy Scheppler Vendors: Ray Dagenais, chair .
S Karen Zuckerman Renee Bearak :

Thanks to the volunteers listed below, who joined our committee members during the
days of the conference to make sure that al events, registrations, sessions, and the
exhibit hall ran smoothly.

+ LikeBonomo

¢ KendraCarroll
e Susan Dahl

« DeniseEdelson
« DonnaEngel

+ KevinFinson

¢ Susan Golden
e John Giffin

« Brent Hanchey
s TomKearney

¢ Carl Koch

* Ray Liskowski
« Robert Malerk
< Denny Moore
s Tammy Pullen
¢ Stephanie Ramsey
» Holly Rogers

« Linda Shadrick
< Vicki Tripp

Conference volunteers are found behind the
scenes and out talking with convention
attendees. Whatever their role, the |ISTA
members and friendswho gave generously of
their time deserve our greatful thanks!
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2006 |ISTA Cowference Venoors

| STA thanks our conference vendorsfor their participation in our 2006 Science Education
Conference. Their support of ISTA isgreatly valued and they are atremoundous recourcefor
scienceteachersinlllinoisand beyond. Please show your support by patronizing them.

500 Tours, Inc.

Ag in the Classroom/ Illinois Farm Bureau
Amsco School Publications, Inc.

AIDEX

American Nuclear

American Society for Clinical Laboratory
Science-IL

Bedford, Freeman & Worth Publishing
Bio-Rad Laboratories

Carolina Biological Supply Company
Caterpillar

CPO Science

Daigger (Sci-Ed Warehouse)

DCEO Office of Coal Development

Delta Education/FOSS

Eastern lllinois University

ECIA-The Educated Choice Insurance
Agency

EduSuccess, Inc.

Environmental Education Association of
lllinois

Earth Foundation

Element Collection

Explore Learning

Facilitating Coordination in Ag. Education
Fermi National Accelerator Lab Education
Fisher Science Education-Fisher Scientific
Flinn Scientific, Inc.

Frey Scientific

Glencoe/McGraw-Hill

Glen Oak Zoo-Peoria

Great Source Education Group

Harcourt School Publishers

Holt, Rinehart, & Winston

Houghton Mifflin

lllinois Association of Aggregate Producers
lllinois Association of Biology Teachers
lllinois Department of Natural Resources
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IL Emergency Management Agency
lllinois Geological Society

lllinois Petroleum Resources Board
lllinois Rivers Project

lllinois State Museum

It's About Time-Herff Jones
Kendall/Hunt Publishing Company
Lab-Aids, Inc.

Lakeview Museum of Arts & Sciences
Lego Education (Pitsco)

McDougal Littell

MicroTech Microscope Sales and Service
Mid-America Earthquake Center-UIUC
Museum of Science and Industry
Modern Biology, Inc.

National Energy Foundation

NASCO

Ohaus Corporation

Pasco Scientific

Peoria Co. Recycling & Resource Conservation

Perfection Learning

Pitsco Systems

PITTCON

Prentice Hall

Qwizdom, Inc.

Rigby & Steck Vaughn Publishing
Safe-T Classroom Products

Science Kit and Boreal Laboratories
Scott Foresman (Pearson) Publishing
The Scope Shoppe, Inc.

SEELA - The Science Connection
Trees Forever

UIUC Dept of Crop Sciences

UIUC College of Veterinary Medicine
Usborne Books

USDA Natural Resources Conservation
Vernier Software and Technology



ISTA Conference Door Prize Donations

Oneof the highlightsof thelSTA conferenceisawaysthedoor prize drawing whichfollows
theannual general membership meeting. Thisyear, conference vendorsand other ISTA and
scienceteacher supporters donated a huge number of door prizes. From water bottlesand t-
shirtsto microscopes and software packages, very few attendees walked away empty-handed
from our Saturday morning membership meeting. Pleasethank thefollowing companies,
organizations, ingtitutions, and individualsfor their generous gifts.

Bedford, Freeman and Worth Publishing

Caterpillar

CPO Science

Daigger (Sci-Ed Warehouse)

Element Collection

Explore Learning

Fermi National Accelerator Laboratory

Fischer Science Education/Fisher
Scientific

Flinn Scientific, Inc.

Frey Scientific

Holt, Rinehart, and Winston

IllinoisAssociation of Aggregate
Producers

[llinois Department of Natural Resources

[llinois Mathematics & Science Academy

[1linois Petroleum Resources Board

[llinois State Geol ogica Society

[llinois State Museum

It'sAbout Time

Kendall/Hunt Publishing Company

L akeview Museum of Arts & Sciences
Marylin Lisowski

McDougal Littell

National Association of Biology Teachers
NASCO

Pasco Scientific

Perfection Learning

Prentice Hall

Qwizdom, Inc.

Sargent Welch

Science Naturally

The Scope Shoppe, Inc.

Team/Star cyRiers

Vernier Software and Technology
VWR Science Education

Wards

Thank you to Pat Schlinder (Scope
Shoppe) and Flinn Scientific for
donating new teacher packets for our new
teacher session. The Scope Shoppe also
donated much needed and appreciated
microscopes for our door prize drawings.
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Thailand Ties
Raymond J. Dagenais, Ed. D.

Oneof theresolutions| witnessed moving forward at the Summer 2006 National Congresson Science
Education in Toronto, Canadainvolved expanding our learning through international collaborations.
The Congress encouraged National Science Teacher Association affiliatesto make an effort to connect
with educatorsin other countriesin order to both learn and shareideas and issuesfacing the science
education community. With the already large numbers of studentsfrom other culturesin many school
systemsin the United States and theincreasing quality of students coming out of science programsin
other countries, it has becomeimperativethat we better understand other approachesto science
education aswell as share our best practiceswith others striving to improvetheir science education
programs.

So, aspresident of thelllinois Science TeachersAssociation, in August 2006, at the invitation of the
U.S. Department of State, | agreed to travel to Thailand to learn about Thai culture and their
educational system, and to share someideas and approachesthat are proving worthwhile herein the
United States. Thetrip was coordinated through the U.S. Embassy in Bangkok. Whileit wasan
exciting proposal, | also wanted to know what was expected of me. My first questionswere:

* What isthelength of stay in Thailand?
* What doesthe agendalook like?
* What do you expect meto do during thistrip?

The planwasfor meto arrivein Bangkok on Sunday, August 20, 2006 and to return to the United
Stateson Sunday, August 27. After a20 hour plusairplaneflight that included astop in Anchorage,
Alaskato take on morefuel because of aheavier than expected |oad and stronger than expected
headwinds, and achange of planesin Hong Kong, | arrived at the hotel in Bangkok at 12:30AM on
Sunday morning. Tryingto sleepon
anairplane during such along flight
proved difficult, but | must have gotten
enough rest to sustain me because |
was ableto seeabit of Bangkok |ater
that day before going over my
presentationsfor the upcoming week.

Theagendafor thetripincluded
presentationsat three universities/
schoolsacross Thailand and meal
functionswith science educatorsand
government ministry of education
officials. My guidesand travel
plannerswere Dr. Anne Cunningham
and Ann Preeyawan Sakornyen of the
U.S. Embassy in Bangkok. They
graciously informed me of cultural

Ray with hisinterpreter after one of histalksin Bangkok.
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proprieties, accompanied meonmy travels
throughout the country, acted asinterpreters,
and insured my psychological comfort during
my stay in Thailand.

Early Monday morning, accompanied by my
embassy colleagues, | flew out of Bangkok to
Chiang Mai in northern Thailand. The
agendafor the day included three different
ninety minute presentationsto university
professors of scienceand science education,
administrators, and some graduate students at
Chiang Mai University. Thefirst two
presentations, “How toidentify gifted
studentsin science and math” and

“ Assessment of student performancein
science and mathematics,” weredeliveredin
themorning to the audience of seventy-five
respectful listeners. Questionsposed
included:

* What criteriadoesthelllinois
M athematicsand ScienceAcademy
useto admit its student body?

*  What are some examples of
performance demonstrations of
student understanding?

Ray and a US Embassy colleague pose in front of one of the
beautiful and historic Thai sites.

During the morning break and aspecial luncheon, | had the chanceto talk with university participants.
They shared the history and background of Chiang Mai University and stories of dedication and
persistence of their students. The afternoon presentation focused on “ Science and mathematics
curriculum: structuresand development.”

A short planeride back to Bangkok allowed meto preparefor thetwo days of similar presentationson
Tuesday and Wednesday to audiences of 200-plus attendees at the M ahidol Wittayanusorn School in
Bangkok. These presentationsalso included, “ The big pictures of science and math education of gifted
students both at the national and state (111inois) levels and administration and support from federal and
state governments,” “ Academic standardsfor science and mathematics,” and“ Professional
development in science and mathematics.”

That Wednesday evening we flew to southern Thailand to Prince of SongklaUniversity inHat Yai
where | once again made three ninety minute presentations on Thursday to one hundred participantson
some of the previoustopics. Asmuch of theweek wasfilled with preparation and presentation, | took
full advantage of peering out of the airplanewindow to view thelong stretch of eastern coastline onthe
Thailand peninsulaalong the Gulf of Thailand on theway to Hat Yai. | was pretty well exhausted upon
returning to Bangkok on Thursday evening. Thankfully, recognizing that | had to catch aplane back to
the US on Saturday morning, the only event scheduled for mewas atwo hour interview with somelocal
journalistson Friday. Thisrespite provided methetimeto do alittle souvenir shopping before packing
for thetrip home.
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Thepeoplethat | got to know best, besides my embassy colleagues, were theindividualswho interpreted
my presentationsfor the participants. It did not take very long before we were ableto communicatein
subtlewaysto convey meaning acrossthelanguages. At one point during apresentation, my interpreter,
Dr. Thanit Pewnim, gave me aquizzical |ook as he attempted to rephrase my commentsto the audience.
Upon rewording my statementsto him, along with what | hoped to be useful hand and arm gesturesand
facial contortions, herelayed hisinterpretation to the participants. Hisresponse drew achorus of
laughter. 1’ m not exactly sure he had extracted the meaning of my wordsas| didn’t think | had said
anything funny. But generally, communication was not a problem.

Theissuesthat appeared to be of most interest to the Thai educators and officialswith whom | spoke
involved providing aquality science and mathematics education for morethan just the children of the
most affluent familiesinthe country. Limited resourcesrestrict the number of studentswho might
benefit from exposureto high quality science and math experiences. Therewasaso interest ininquiry
teaching and learning approaches. Therewas great interest inthe I linois Mathematics and Science
Academy’s Excellence 2000 + program. Thisafter-school program offers such experiencesto middle
school studentsthrough unitstaught by teachersfrom their own schools. Studentsareinvited to be
accepted into the program. Teacherstake part in professional devel opment sessionsthat support the
teacher’sexplorationsinto inquiry teaching and learning in problem-centered contextsthat incorporate
integrated subject matter led by I1linois M athematics and Science A cademy professional devel opment

Specidists

The cooperation and understandings that were born on thistrip have fostered further collaborations
between Thailand and the United States. Preliminary plansare underway to host Dr. Pewnim and two
colleaguesfor avisit to the Illinois Mathematics and Science Academy during the spring of 2007. This

visit has spawned new ideas and promisefor both educational communities. It isnow timeto move
forward using what we share with and learn from other cultures.

Even though Ray was
kept very busy giving
numMerous presenta-
tions about science
educationinthe US
and Illinois, he still
found timetotakein
some of thelocal Thai
sites and to enjoy the
trip asatourist.
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Teacher -to - Teacher

Educators Share Information, Lessons, and Tips

Mary Lou Lipscomb
[llinoisM athematicsand ScienceAcademy

Teachershave a*“bag of tricks’ that they use on aregular basisor from timeto timeto spark or
maintain interest, keep thingsmoving, and/or help students understand aconcept inaway that isunique
or different. Sharing these activities or ideaswith colleagues provides a professiona development
opportunity for everyoneinvolved in the sharing.

Inthisissue, teachers have submitted an activity or lesson that they have used successfully at the
beginning of theyear to acclimate their studentsto rulesand proceduresin their schoolsor classrooms.
Each has been used at specific grade levels, from elementary through high school, but | think each could
be adapted for use at other levels. Perhapsyou will be ableto incorporate one or more of thefollowing
ideasinto your repertoire A sincere“ Thank You” to those who submitted their ideas and information for
thisissue.

Great Classroom Management Tips...
PaulaMueller achemistry and honors chemistry teacher and assistant to the department chair at Neugua
Valley High School in Napervillewrites about sometipsthat have hel ped her out in the past.

ATime Saver

Ontest days, if al studentsare present, | award two extracredit points. Thishas eliminated hours of
make up time before and after school. Students are prepared for tests and the number of absenceson
testing days has significantly decreased!

Dynamic Group Work

After teaching atopic such as stoichiometry in chemistry, | hand out aworksheet with threeinvolved
problems. | set the classup into three different groups. Studentsfind the peopleinthefirst assigned
group and | alow fiveto seven minutesfor them to work on thefirst problem. After timeisup, students
must find the next group to which they are assigned and work on the next problem. If time permitsthey
comparethe answersthat they got for thefirst problem aswell. When thetimeisup they moveto their
third group and work on the third problem. After thelast group meets, we“whiteboard” the best way to
do each problem, asvoted on by the members of the group. Thisallowskidsto seethat there may be
many different waysto get to the same answer. Some studentswill even be ableto combine stepsinthe
problem solving process.

Classroom Organization

In my high school chemistry classroom thereisplacefor everything! Thereisastudent work station that
isasmall shelving unit that hasahole punch, stapler, pencil sharpener, tape, and extrapensand pencils.
A milk cratewithfilefoldersin the corner of theroom holds all extrahandouts. Finaly, thereisan“in”
box (thisiswhere students place their work at the beginning of class) and “ out” box (where students
pick up graded work at their convenience). Extrasupplies such asdry erase markers, colored pencils,

Winter 2007 19



graph paper, and Kleenex are availableto studentsat all timesin acorner cabinet. Thereiseven acloset
wherethekids can keep closed-toe shoesfor lab days. Classruns smoothly when everyone haswhat they
need and knowswhereto find it!

Sub Plans

Our school requiresevery teacher to have a substitute binder contai ning the most recent attendance
rosters/seating charts, abell schedule, the teacher’s schedule, codered, fireand tornado drill procedures,
and an overview of pertinent school policies. In addition to theserequired materias, | also prepare
general lessonsthat would coincide with each unit that istaught. These assignments are composed of
puzzles, worksheets, scienceriddles, or conceptual problemsand can be done at both the honorsand
regular levels. | copy each lesson on an overhead so that photocopying isnot necessary. Kidsjust copy
theinformation, do thework on loose-leaf paper, and turn in the assignment at theend of class. If | am
absent unexpectedly, thereisalwaysaplanin my sub binder that will last the whole period!

Electromagnetic Spectrum Assessment...

Christina Soldan, academic chemistry teacher and point of contact at Carl Sandburg High School in
Orland Park writesthat she has her academic juniors“write an expository piece of work describing the
chemical characteristicsof acolor of choicewithin the spectrum. The students must explain avariety of
background information such asthe color’ swavel ength, frequency, and physiol ogical and emotional
connections. The students al so write about two personal connectionsthat they have experienced that
relateto the color’ sfrequency or energy of the photons. They must relate the photoel ectric effect to their
personal lives.” Shehascreated arubric to grade the chemical and English components of the
assignment and to guide the students asthey work.

Chrigtinastatesthat she enjoysthisactivity because she can assessthe students' comprehension and
understanding of the differences between acolor’ swavel ength, frequency and energy; and becausethey
integratethe color’spropertiesto their personal experiences. Shesays, “| learnif they understand the
chemistry and | learn about them personally.” Thewritten assignment follows along with an exampl e of
ateacher written poem. Christinawill sharetherubric for theassignment if you email her at
CSoldan@D230.0rg.

Written Assignment: Begin thinking of what color to choose within the visible spectrum. The color

should have apersonal relationship or connection to you. You will need two different personal

experiencesto connect with the chemical characteristics of the chosen color. Some background chemical

information on your color isneeded. You should know your color’sfrequency and wavelength. You

should know what your wavelength looks like. How much energy doesyour color emit? How doesyour

color behavewhen it isplaced under stress (photoel ectric effect)?Isit likeyou?

Stage 1. Get to know your color’schemical background.

Stage 2: Diveinto your persona memories/experiencesthat relateto the color’schemistry.

Stage 3: Presentation - Piecetogether your experiences and the chemical elementsinto apresentation.
Remember you will be sharing these with your classmates.

Stage 4: When typing your presentation use the given rubric to guide your written expository.

Stage 5: Photograph - A colored photograph must be added to your written text.

Personal selection: Your presentation can be asunique asyou are. You can perform asong, recitea

poem, or tell astory. You must present apart or whole of your project. If you need to use technol ogy,
email the presentation to Mrs. Soldan.

20 ISTA Spectrum, Volume 32, Number 3



C=A*V E=h*v

TEACHER EXAMPLE: Persona poem written by Christina Soldan, academic chemistry teacher at

Carl Sandburg High School, Orland Park.

700 nm

Red Spectra
Low frequency
Longwavelength

Red lightsseem to | ast forever, sometimes.
Thewavelengthlingersas| wait for thesignal.

Spotsof red, cold and lost, where could my father be?
Searching for thered lightsto come and rescue me.

My mother liesbefore me, her heart’ sfrequency isclear.

“Christina, do you haveaveinyet? “| can't find one.”
Thelong needle searched for thelost line, his pul se weakened
Step back, clear! Clear! We need to crack hischest”.

A blood bank nightmare| wish | did not haveto see.

So much blood all over and hisheart exposed to me.

So much red, so much blood, ascream of new life-
What along wavelength till birth, anew spectrum of life.
My frequency was an unfamiliar calm, for | am now amother.

What will I do when my child comesto medripping of red?
Hopefully, not, an unpleasant thought, instead.

Oh, I how linger to view thelong wavelengths of red clouds
on my jogsthrough the peaks and troughs.

Theglorious spectrum of color is

displayed through therefracted, bent light

of single photons, that’s“quanta,” right.

What an excited presentation, just as glimmering fireworks.
Strontium shinesand emitsred umbrellasthat marvel usall.
My energy might be quanta, but my radiance shines.

You are mere spectators of my energy decline. Mrs. Soldan.
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Mini-Grant Opportunity for High School Teachers...

Tom Tramm anuclear engineer and amember of the American Nuclear Society would like morelllinois
scienceteachersto participateinthe Big Ten Mini-Grant Program for nuclear science. Themini-grant
program seeksto broaden the participation of educators and studentsin thefield of nuclear science and
technology by providing accessto six Big-10facilities, including university research and training
reactors (URTR). Grant amounts are between $1,000 and $25,000 and the funding is provided by the
U.S. Department of Energy. Proposalsfor 2007 will be accepted between December 11, 2006 and
February 28, 2007.

For guidelines, application forms, and information on previously funded projectsvisit: http://
www.mne.psu.edu/minigrant. The on-line proposal guidelinesdocument identifies contact peopleat
each university so that those proposing agrant may discuss and refinetheir project ideas.

TheBig-10 consortiumincludes University of Illinoisat Urbana-Champaign, University of Wisconsin -
Madison, Purdue University, University of Michigan, Ohio State University, and Penn State University.
[linois high school teachers may work with the faculty at any of these schools.

The primary point of contact for any questionsisTraci Schimmel, tksl@engr.psu.edu (814-863-6383).

Check Out the Scientific Living Web Site and Provide Input...

Carol Van DeWalle, retired educator and super key leader in the Quad Citiesarea, and Jeff M oore,
executivedirector of the Rock River Foundation, are asking teachersto eval uate anew concept.
Because many teachersno longer have timeto show atwenty or thirty minutevideo, yet would liketo
exposetheir studentsto multimediaexperiences, Jeff created the Scientific Living web site http://
www.scientificliving.org/ . The site provides short-form media/visualizations; in thiscase short digital
movies about space exploration. Each episode of Scientific Living islessthan two minutesinlength,
something likeaminiature version of the Discovery Channel. Theideaisto use short science storiesas
amultimediahook to captureinterest, while leaving the teacher!sregular lesson planintact. The short
epi sodes can be used as alesson-opening activity, abell work activity or adiscussion-starter.

The concept isinnovativein several other respects:

+  Theprogramisatest modulefor “PBS-style” underwriting of classroom media. Our thanksto
the Verizon Foundation for supporting the pilot project in lllinois, at no cost, and making it
equally accessibleto every childinthe state, rich or poor, rural or urban. If thismodel works, it
can open the door to funding support for al kindsof digital media.

Themediaislocaly hosted, which should provide faster downloads. The mediaisloaded onthe
conference server at theArea 3 Learning Technology Center in Peoria, whichistied into the
[llinois Century Network (ICN), providing universal accessto schoolsinlllinois. If your
classroom connection isgood, the mediashould travel fast.

The program offersthe teacher optionsfor presenting the material, including ateacher’sguide,
optionsfor whole classor individual student work, and worksheets. The demo materialswere
produced by the non-profit Rock River Foundation, hereinlllinois, in conjunction with NASA,
and reviewed as asupplemental resource by the Division of Curriculum and Instruction at | SBE.
Becausethey are closer to avisual aid than to curriculum, they can be used acrossawider range
of K-12 gradelevels. In particular, they align with unitson Earth and space science, beginningin
fourth grade.
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Carol, an advisor for the project, tellsus, “During an earlier pilot version, my fifth and sixth grade
studentsloved to seethese.”

Jeff and Carol ask you to “take afew minutesto explore the selections and find the ones useful to you.
Theprogram siteis http://www.scientificliving.org/. It'sclearly atest module, but we can’t performan
experiment if nobody knowsabout it. If lots of peopleexploreand utilizethe site, we' |l get feedback.
Pro or con, wewant to know! Thanksvery much for your help.”

Great Web Sitesto Explore...
Tom Kearney, asuper key leader and teacher at Andrew High School in Tinley Park, has sent an
annotated list of websitesthat hefindsuseful.
Biodidac (http://biodidac.bio.uottawa.cal). Thiswebsite hasmicroscopic viewsandimagesof a
variety biological organismsand human cellular biology
Electronic Naturalist (http://www.enaturalist.org/). Thissiteisaproject of the Roger Tory
Peterson Institute of Natural History; itisavery good sitethat providesgreat |essonson awide
variety of natural and environmental topics.
Mad Science Network (http://www.madsci.org/). If you liketo challenge your studentswith
“thinking” kinds of science questions—then thisisthe siteto get you started. Great questions
and answersfor ideasto make the studentsthink and wonder.
Education Index (http://www.educationindex.com/). | ran acrossthissitewhen | was searching
for someideason current eventsin science. Thissite provides somevery good teacher resources
for all science subject areasand al so provideslinksto areas of current eventsin science.

Tomwould alsoliketo sharewebsites created by 1linois science teachersthat are not just very good,
but show the great tal ent and dedi cation of the teachers.
Tracy Trimpe, an eighth-grade teacher at Havana Junior High in Havana, has developed the site
http://sciencespot.net/index.html. Thisistruly agreat site, filled with alot of very good |essons/
projectsandideas. Tracy isapart of the BaP program and truly avery creative and outstanding
teacher. Thisisamust seesite.
Tim McCollum, amiddle school teacher at Charleston Middle School in Charleston, has
developed hissite at http://ux1.eiu.edu/~cxtdm/macsci.html. 1f you need to find out anything
related to Earth and Space—thisisthe siteto see. Among avariety of awardsand
accomplishmentsthat Tim hasearned, heisalso a2004 Presidential Award Winner in Math and
Science.
Jackie Naughton, abiology teacher at Niles North High School in Skokie, has her site at http://
www.niles-hs.k12.il.us/jacnau/. Besidesbeing agreat teacher, Jackieisalsovery involvedina
variety of lllinois science organizations and especially with thelllinois Junior Academy of
Science. For someideasto redlly chalengeyour students—visit thissite.

+++++

If you havelab or classroom management hints, great websitesyou have used, science activities,
lessons, or demosthat you have found to be effective with your students, please send themto me
electronically at lipscomb@imsa.edu , fax them to 630-907-5893, or mail them to me at 1500 West
Sullivan Road, Aurora, IL 60506-1000.
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Educators I mmersed in Science Research in Antarctica

Betty Trummel! and LuAnn Dahlman?
1School District 47, Crystal Lake, IL; 2TERC, Cambridge, MA

ANDRILL (ANtarctic geological DRILLing) isamultinational collaborationinvolving Germany, Italy,
New Zealand, and the United States. Funding support for ANDRILL comesfromtheU.S. National
Science Foundation; New Zeal and Foundation of Research, Science, and Technology; Royal Society of
New Zealand Marsden Fund; AntarcticaNew Zeaand; the Italian National Program for Researchin
Antarctica-PRNA ; the German Science Foundation; and theAlfred Wegener Institute for Polar and
Marine Research Science. Thetotal project, including logistics, had been funded internationally at $30

million USD. The operator for theANDRILL ProgramisAntarcticaNew Zealand.

TheANDRILL team arrived in Antarcticain October for theMcMurdo I ce Shelf Project (MIS). Their
goal: to examine sediment coresdrilled from the Ross Seafloor and conduct scientificresearchina
widevariety of sciencedisciplineswithin geoscience. Approximately sixty scientists cametogether to
look deeper into Antarctica'sclimate history. Six science educatorsfrom four countrieswereinvolved
inthisyear’SANDRILL MISProject. Working alongside scientistsin Crary Lab at McMurdo Station,
Antarctica, they participated in the research and shared their experienceswith arange of audiences
acrosstheglobe. That sharingisfar from over!

Their programiscalled ARISE—ANDRILL Research | mmersion for Science Educators. Working
daily asmembersof scienceteams, the ARISE educatorswere genuinely immersed in current geol ogical
research. They worked side-by-side with the scientists, gathering datato coax out the array of storiesthe
corehad totell. They contributed by performing chemical analyses, preparing microscope dlides,
counting and classifying stones (clasts), working as core technicians, hel ping the curators scan the core
and prepare samples, and by searching core material for microfossils. They even got to do exciting tasks
like using therock saw to split the meter-long sections of coreinto two halves. 1t wasgreat to bethe
first oneto havealook inside!

In addition to participating on science teams, ARI SE participants have been working onindividual
educational projectstargeted to specific audiences. These projectswill become part of ANDRILL's
contribution to the educational community. Along with video journalsand instructional multimedia
produced by ANDRILL’smediamaster, Megan Berg, ARISE participants’ blogs/journals, websites,
presentations, and activitieswill be availablefor classroom use and informal learning through the
Project Iceberg website http://www.andrill.org/iceberg. When the International Polar Year (IPY) kicks
off inMarch of 2007, therewill be educational content availableto inform and inspire students of all
ages about Antarcticaand geologic drilling.

Though the ARI SE educators come from awide range of educational situations, they each havethe goal
of communi cating the excitement and importance of ANDRILL’s scienceto people beyond Antarctica.
The challengefor each of the members of the ARISE team wasto capture what they could of the
research experience and passit oninwaysthat will raise awareness of and build valuefor geoscience
researchin Antarctica.

See photographs of the ANDRILL project on the rear cover of thisissue.
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ARI SE Participants

LuAnn Dahlmanlivesin Mesa, Arizonaand worksfor TERC (Technical Education Research Center), a
non-profit educational research and development firm. She devel ops Earth science curriculum materials
and teaches technol ogy-based professional development programsfor teachers. LUAnnisdeveloping
computer-based activitiesfor geol ogy studentsand abook of hands-on learning activities. Sheisaco-Pl
onan|PY project that will produceaNOVA documentary on ANDRILL plusaninnovative outreach
package called the Flexhibit. The web-accessible Flexhibit content will prepare youth groupsto host

IPY scienceeventsintheir communities.

Betty Trummel teachesfourth gradersat Husmann Elementary School in Crystal Lake, Illinois. She
participated asa TEA (Teachers Experiencing Antarcticaand theArctic) in the Cape Robertsdrilling
project in 1998. Shewasthe most prolific blogger, who posted daily explanations and photos of
ANDRILL science processes. She also posted descriptionsand photos featuring thework of various
departmentsaround McMurdo, aswell asother scienceresearchersinthe McMurdo area. Betty is
devel oping aseriesof presentations, polar workshops, and ashort course proposal to sharethe ARISE
experiencewith aninternational audience of teachers. Sheisalso producing two booksthat describe
ANDRILL andAntarcticafor elementary school children usingan ABC format.

VanessaMiller teachesfourth and fifth grade students at Central Park East 2in New York City. Her
school occupiesthefourth story of afive-story building in east Harlem. Asthe playground is made of
concrete, sheand her classwalk the short distance to Central Park in order to learn about the natural
world. Vanessais preparing aseries of professional development seminarson polar science and geology
for elementary school teachersin New York. Sheisalso cultivating opportunitiesto involve her students
in authentic science research.

Julian Thomson teaches Earth science and outdoor activitiesat aSteiner School in Lower Hutt, New
Zedland. Heworked asafield assistant on the 2005 ANDRIL L project to map thedrill sitetarget with
seismic surveys. Julian madeit apriority to hike one or more of thetrailsaround McMurdo amost
every day—he was often seen with astrange-looking cameraabove hishead, recording the view in 360
degrees. Heisworking on acurriculum book about Antarcticaand collecting interviews and other audio
filesto beused in podcasts.

Matteo Cattadori teachesthirteen through 16-year-old studentsin Trento, Italy. Heisworking with
thirty-one schools, building awebsiteto provide them with content and challengesthat students can use
for their end-of-year projects. He has produced photo galleries, audiofiles, and videosto document his
work withANDRILL. Matteo’ swebsite (http://progettosmillait) iscalled ProgettoSMILLA after the
book Smilla’s Sense of Show.

Alexander Siegmund isaprofessor of geography teaching pre-serviceteachersin Heidelberg, Germany.
Heisworking withtelevision, radio, and newspaper companiesto tell the story of ANDRILL to abroad
audience. Hisdescriptions, photographs, and video footage will be used to publicize theimportance of
scientific research on climate history. His mediacontacts are writing articlesand producing
documentariesthat will be aired nationally on German television and radio.

For moreinformation on ARI SE, please contact Betty Trummel at Trummel ANDRILL @aol.com. For
further information regarding science, contact ANDRILL MIS project co-chief scientists: Dr. Tim Naish
(NZ): t.naish@gns.cri.nz, Dr. Ross Powell (US): ross@geol .niu.edu, or Dr. Richard Levy (Staff
Scientist): rlevy2@unl.edu, or theANDRILL Science Management Office (SMO) at the University of
Nebraska-Lincoln (www.andrill.org).
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Building a Presencefor Science

Mary Lou Lipscomb
BaP Sate Coordinator, Illinois

Building aPresencefor Science (BaP) isan electronic network initiated by the National Science
TeachersAssociation and implemented by | STA to foster communication, collaboration and leadership
among science educators. Through the network teachers and other science educatorsare provided with
information about professiona devel opment opportunities and science teaching resources. Network
participants also have the ability to shareideas and information with each other by using the BaP web
sitewww.nsta.org/bap to send email or by posting ideas or questionsonthelllinois Message Board.

A meeting for key leadersand points of contact was held at the ISTA Conference on Science Education
in November. At the meeting several state partnerswere recognized. BaP state partners may beformal or
informal educational organizations, professional organizations, foundations, businesses, or government
organi zations. Currently BaP state partnersinclude:

Adler Planetarium

Fermilab

Flinn Scientific, Inc.

llinois State Museum

[1linois M athematics and Science Academy

National Center for Supercomputing Applications

Sargent-Welch

ScienceKit and Boreal Laboratories

The Scope Shoppe, Inc.

Ward'sNatural Science

Various Regional Officesof Education throughout the state

State partnersare supporters of the BaP goals, including high quality scienceteaching and learning
opportunitiesfor al. They also have the opportunity to work with and support science educators and
broaden the awareness of their organization or institution throughout the network. Door prizesfor the
BaP meeting participantsat the | STA conference were provided by representativesfrom Fermilab, Flinn
Scientific, lllinois State Museum, Science Kit and Boreal L aboratories, and The Scope Shoppe. Thank
you, state partners!

If you are amember of an organization or institution that isinterested in being apart of the Building a
Presencefor Science network in I1linois, please contact the state coordinator, Mary L ou Lipscomb at
lipscomb@imsa.edu.

Starting thisfall, members of the BaP network have begunto receive aregular Illinoise-blast with
information that has been compiled from avariety of sources. Thee-blast isan alternativeto the
multiple emailsthat had been sent in the past. Kathy Costello (super key leader region 5) and Linda
Shadwick (super key leader, region 4) compileinformation and provide mewith one* blast” which|
send to all of the network members. If you have information about professional development
opportunitiesthat you would liketo share with the BaP network, please send them to me
(lipscomb@imsa.edu), Kathy (costello@htc.net) or Linda(l.shadwick@mchsi.com).
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If you are currently akey leader or point of contact you are encouraged to go to the BaPweb site
www.nsta.org/bap to update your contact information. If you don’t know your password, click the*Lost
your password?’ link. If your email address has changed since you became amember of the network
you will need to contact me at lipscomb@imsa.edu. Include your full name and that you need your
password in the body of the email message.

TheBaPnetwork isgrowing inlllinoisand, if you are not member, you are encouraged to participate.
Our ultimate goal isto have apoint of contact in every school in Illinois. Asaparticipant you will be
seen asacommunicator, leader and advocate for standards-based science education. You will have
accessto avariety of information to share with colleagues, aswell asopportunitiesto learn and grow
both professionally and personally. As each school joinsthe network with apoint of contact, BaP
become amore powerful means of communication.

To volunteer to become apoint of contact go to the Building a Presence web site at www.nsta.org/bap.
= Findthebox that states“ Become aPoint of Contact” on theright side of the page.
= Select“lllinois’ from the pull-down menu and then click “ Submit”.
= Enter your school’scity and/or zip code and click “ Submit”.
= Click onyour school’snamefromthelist.
= Fillinal required information and click “ Submit”. If your school already hasaPoC, hisor
her namewill belisted aswell ashisor her Key Leader.

Areyou interested in taking more of aleadership rolein your school district, county or areaof 1llinois?
If you are currently apoint of contact and would liketo become more actively involved in the Building
aPresencefor Science Program, consider stepping-up to Key Leader. To do so please contact me at
lipscomb@imsa.edu and include the following information:

Your first and last name

Your e-mail address

Thename and address of your school

The county inwhich your school (district) islocated

Your current teaching assignment

A short paragraph indicating why you would liketo become aK ey L eader.

All membersof BaP-lllinoisnetwork areinvited to attend an awareness session at Sciencein the South
onMarch 9, 2007 at SIU Carbondale. Check the conference program for thetime and place. The session

will provideinformation about the recent changesin BaP-I1linoisand an opportunity to network, face-
to-face, with other members of the BaP el ectronic network. Hopeto seeyou there!

BaP website: http://nsta.org.bap

Contact Mary Lou Lipscomb

email: lipscomb@imsa.edu
phone: 630-907-5892
mail: [1linois Mathematics and Science Academy

1500 W. Sullivan Road, Aurora, IL 60506
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Articles

How do Plants Grow in a Vacant L ot? Sudents Forming
Scientific Argumentsin an I nquiry-Based Environmental

Science Project

Santina Wortmantand Megan Cahill?
Wniversity of lllinoisat Chicago,?Crane High School, Chicago

The vacant | ot
was a val uabl e
resource for

st udyi ng a nunier
o togpcsin

envi r onnent al

SCI ence.

Our partnership stemmed from Santina’'s
roleasafellow inthe Scientists, Kids, and Teachers
(SKIT) program a collaboration between the
University of Illinoisat Chicago and the Chicago
Public Schools in which graduate students in
science, mathematics, and computer science work
closely with teachers and students in urban
classrooms to enhance student learning. Santina
worked with Megan who was a ninth grade
environmental scienceteacher at Crane High School
on Chicago'swest side.

The vacant lot discussed here had most
recently been used as a parking lot but it was no
longer maintained. The once-flat blacktop wasnow
warped from the combined effects of weathering,
upward-pushing tree roots, and subsidence of the
soil underneath. Plants like Kentucky blue grass,
thistle, hairy aster, and even wild carrot werefound
throughout the lot, either in the maze-like pattern
of cracks or among the rubble and garbage
accumulating in depressions (figure 1).
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We considered thevacant lot tobeavauable
resource for studying a number of topics in
environmental science, such as components of
ecosystems, interdependence of organisms, energy
flow, and nutrient cycling, and ecological
succession. Wefelt that thevacant ot wasthe perfect
placeto demonstratethe relevance of environmenta
sciencein an urban setting - one that was a part of
the students’ everyday environment that would
normally be overlooked.

In previous years, Megan's students had
surveyed the lot to find evidence of primary and
secondary succession. This year, we wanted to
elaborate on theideaof using evidence by offering
students opportunitiesto make scientific arguments
that are based on evidence. Thus, we devel oped the
vacant lot project with the intention of engaging
Megan's students in a scientific investigation
centered on using evidence to support or oppose a
hypothesis.

Description of theVacant L ot Project

We began the project by spending oneclass
period discussing how plants grow in avacant lot
so that we could beginto uncover thestudents' prior
knowledge. Welearned that many studentsbelieved
that plants growing in the cracks on the blacktop
had intruded the blacktop from below. They thought
that the plants pushed up through the blacktop to
form the cracks, rather than that the cracks were
only surface-deep and becamefilled with soil and
seeds allowing plantsto grow. When we asked the
students how the cracks formed in the vacant lot,
the most popular responses were earthquakes,
jackhammers on the street, or something really



heavy falling ontheground. They did not
initially consider the effectsof weathering
and freeze-thaw processes, in particular.

As the students discussed their
ideas, we hel ped them put their ideasin
theform of statementsthat could betested
(that is, hypotheses). Afterwards, we
compiled the results from each classto
createalist of ten hypothesestotest. The
students spent the next two classperiods
collecting evidenceinthefield (figure 2).
Working in groups of two to three, the
students|ooked for evidenceto support
or refute each hypothesis, armed with
cameras to take pictures of their
observations as their evidence. On the
fourth day, the studentswere invited to
share their findings with the class by
posting their developed pictures onto a
large data table (figure 3, table 1). The students
were asked to justify where they wanted to place
their picturesbeforethey could post them. Thisgave
them several opportunities to demonstrate their
understanding to us.

Sudent Achievementsand Challenges

One of the main reasons the project was
successful isthat it was student-driven, and hence
enabled the studentsto take ownership of their work.
The studentswere engaged from the start, asonthe
first day they got to sharetheir ideas and generate
their own hypothesesto test in thefield. Then on
the last day, the students were proud of their
evidence and were competing to seewho could put
themost pi ctures up. Student engagement washigh
for everyone, even those studentswho wereusually
not motivated.

It was great to see the students’ curiosity
stimulated as they explored the lot in search of
evidence. Their inquiry was not limited to the
hypothesesthey were testing; rather, they became
interested inthe unusual thingsthey werefinding,
like trees growing through the chain-link fence
surrounding thelot (figure4). They wanted to know
if the tree really grew through the fence, and
whether therewerechain linksinsideit, and if so,
how?They a so wanted to know what the different

Figure 1. The site of the vacant lot field investigation.

types of plants werethat they werefinding. Many
were surprised to find such a variety of weeds,
grasses, woody plants, and mold.

The students caught on quickly how to
support or opposethe various hypotheses, and they
werevery creative, many timessurprising uswith
ideas we had not considered. For instance, we
presumed the students would not be able to find
supporting evidencefor Hypothesis#3: The plants
spread from the outside of the lot to the inside. If
this were true, one would expect to see atrail of
plants from the middle of the lot to the outside.
However, some students were able to support the
hypothesisin a different way by noticing that the
treesgrowing just outside of the gate had branches
which extended into thelot.

Furthermore, students made an association
between thewords* oppose” and “ opposite’ toguide
them in their search for evidence, such that once
they found supporting evidence for a hypothesis,
they would thenlook for an* opposite situation” to
oppose the hypothesis. Following thislogic, trees
growing inside the lot with branches extending
outside could be used to oppose Hypothesis#3. They
al so noticed that in some cases, they could usethe
same evidenceto support one hypothesisand oppose
another. For example, mold growing ontheblacktop
could be used to refute the hypothesisthat the plants
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Figure 2. Students looking for evidence in the vacant lot.

only grow in cracks, while also supporting the
hypothesi sthat plantsgrow directly on the blacktop.

While students were coming up with
insightful waysto usetheir evidence, they started
formulating explanationsfor the situationsthey were
observing. For example, when students saw that
therewere no plants spreading into thelot from the
outside, they reasoned that the plantsdid not grow
outside of the ot because there were no crackson
thestreetsfor the plantsto grow in. Another student
suggested that maybe the plantswould spread into
the street if people did not drive their cars there.
Despitethe brief, ssimple statementsthese students
were making, they were describing the effects of
mai ntenance on plant growth.

Asthe studentskept thinking scientifically,
they also struggled with using indirect evidenceto
support or oppose a hypothesis and with making
predictions from a hypothesis that was
“counterintuitive.” Two of the hypotheses the
studentsweretesting in thefield were particularly
challenging for some students. For instance, a
common hypothesisthat the students generated on
thefirst day of our discussion was that the plants
growing in the cracks were growing from
underneath the blacktop (Hypothesis #5). The
students had difficulty finding evidenceto support
thishypothesi sbecausethey werelooking for direct
rather than indirect evidence. When asked “ If you
wanted to know if thiswas true or not, how could
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you proveit?What would you look
for?’ one student answered, “Let’s
get apot, put someseedsand dirtin
it, cover it with some blacktop and
then seeif the plantsgrow through.”
This student wanted to perform an
experiment to re-enact the hypothesis
in order to find out if it was true.
Another student complained, “How
canweanswer that becausewe can't
physicaly go underground. Wedon't
have magic powers to go
underground.” Hewasthinking that
the only way to prove where the
plants were growing was to see it
first-hand. However, for this
hypothesis, onewould need to ook

for indirect evidence, such as, how deep the cracks
were, to support or opposethishypothesis.
Hypothesis#7, “ Cracksform a ong seams
where sections of blacktop were originadly laid
down,” wasa so challenging for the students. Prior
to the investigation, we had noticed that many of
the cracksformed arectangular pattern. Therefore,
on the first day, we put forth the idea that the
blacktop waslaid downin sections, hoping that the
students would be able to predict how the cracks
would look based on thisknowledge. This proved
to beavery difficult task for the students. In each
class, themgjority of studentscould not reason that
the crackswhich formed as seams between sections
of blacktop would form arectangular pattern.
Some students claimed that they did not
believethat the crackswould form thisway because
they had never seen (or noticed probably) cracks
forming perpendicular to each other. It wasdifficult
for themtoimagineahypothetica situationthat they
had not seen or considered before. However, once
they could seefor themselvesthat therewere, indeed,
cracksoutlining rectanglesin thelot, they seemed
to accept our suggestion that the cracks had formed
wherethe sectionsof blacktop wereoriginaly laid
down. The remarkable observations of some
students helped others to justify this explanation.
They noticed that therewastar sealing these cracks,
so they proposed that the tar had been used to seal
up the seams between the sections (figure5). Thus,




Figure 3. Part of adatatable generated by students on the last day of the vacant lot project.

they came up with another creativeway to formulate an
explanation based on evidence.

Overdl, webdievethat thisproject gave students
an opportunity to further devel op valuablelearningtools
that arefundamental for the process of scientificinquiry.
We had noticed in the past that many of our students
tended to givepriority to their personal experiences, rather
than actual data, when asked to explain a scientific
phenomenon. We were glad to seethat by thelast day of
this project, the students were successfully making
scientific arguments based on evidence to explain how
plantsgrow inthe vacant lot.

Concluding Thoughts

One of the challenges of urban science education
is making environmental science concepts relevant to
students who are essentially cut off from nature. We
believethat students need opportunitiesto connect with
their natural urban environment in order to overcome
thischallenge. Thevacant lot project wasjust one of the
wayswetried to make the students’ local environment
the context for learning environmental science. Wehope
that thisexperience not only engaged studentsin scientific

Figure 4. Trees bordering the lot had grown
through the chain-link fence.
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Supporting Evidence

Opposing Evidence

Hypothesis #1: The plants
only grow in the cracks.

Plants growing in cracks.

Plants growing in a
depression, on the sewer,
along the fence, in a pile of
rubble, or individually.

Hypothesis #2: The plants
grow directly on the blacktop.

An individual plant growing
on the blacktop; plants
growing in a pile of rubble;
mold growing on the blacktop.

Plants growing in cracks.

Hypothesis #3: The plants
spread from the outside of the
lot to the inside.

Trees growing just outside of
the gate/fence whose branches
extend into the lot.

Trees growing just inside of
the gate/fence whose branches
extend out of the lot; plants
growing in a crack in the

middle of the lot.
Hypothesis #4: The plants Plants growing in soil-filled A plant growing out of a small
grow in cracks that have been | cracks or where dirt is hole in the blacktop.

filled in with soil.

covering the crack.

Hypothesis #5: Plants grow
from the soil beneath the
blacktop up through the
cracks.

A plant in a very thin crack
with no visible soil (the
student argued that there
wasn’t any dirt covering up
the crack so it had to grow up
from underneath)

Plants growing on top of the
blacktop in places where soil
has collected.

Hypothesis #6: Cracks form
by tree roots pushing up the
blacktop.

Cracks surrounding the trees
which follow the pattern of the
tree roots.

Cracks that are not associated
with tree roots.

Hypothesis #7: Cracks form
along seams where sections of
blacktop were originally laid
down.

Cracks in straight lines,
connecting at right angles to
each other to form a
rectangular pattern.

Cracks that form an irregular
pattern; cracks formed on tree
roots.

Hypothesis #8: The cracks are
caused by construction work
on the street nearby.

Cracks that are just within the
lot and do not extend into the
street.

Note: Hypotheses #9-10 were not considered on the last day due to time constraints.

Table 1. Descriptions of pictures submitted by students as supporting or opposing evidence for the various hypotheses.

inquiry, but that it also helped them gain a deeper
appreciation for their environment. By looking at
thelot in adifferent way - as an ecosystem where
life and concrete compete for space - we hope that
the students cameto realize the value of thelot and
no longer considered it asjust adirty place devoid
of life.

We may never know whether or not the
students’ outlook on their urban environment has
changed as a result of this experience. We are
confident, however, that at least afew studentswere
affected by thisexperience based on the comments
weoverheard inthefield. One student realized the
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connection to ecological succession when he
theorized that the vacant | ot could one day become
aforest. Heredlized that, over time, the crackswould
keep connecting and break up all of the blacktop,
and the blacktop would eventually become part of
the soil. He pondered how long it would take before
the lot would turn into a forest. Meanwhile, his
partner suggested, “if wecleaned it up, it could bea
garden ... itwould be beautiful ... that would bea
good ideato makethe neighborhood safe and nice
... there's stuff that could be used in hereand it’s
not being used.”
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TheAge of the Universe
Brian Poelker

“Inside the
nuseuns, infinity is
gonguontrid.”
Bob Dyl an

Students and the public often think of atheory as
synonymouswith aguessor speculation. Another
misconception often held isthat the theory can be
proven and then become alaw. A theory explains
how natureworks. The difference between guess
and a scientific theory is substantial. Scientific
theoriesare powerful, often wide-reachingideasthat
explain the observations and factswe observe and
measure in nature. Biological evolution, the Big
Bang theory in astronomy, and the geological
concept of deep timeinthetheory of platetectonics
have come under attack by creationists and
intelligent design advocatesin many school digtricts,
and even state school boards around the country.
Scientific evidencein all of thesefieldsprovidesa
framework for the origin of the universe, the
formation of the solar system, and the evolution of
life on Earth. What do we know, and how do we
know it?

TheBig Bangisatheory that explainshow
theUniverseevolved. Onecritical factisitstime of
origin. We now know that our Universe was born
about 13.7 billion years ago. Independent
measurementsof different astronomical phenomena
yield the same date. The Wilkinson Microwave
Anisotropy Probe (WMAP) measures the cosmic
microwave background radiation. Thisradiation
isthe leftover from the Big Bang. When we see
thislight, we are looking at the oldest datain the
universe. It wasformed amere400,000 years after
the Big Bang when the Universe cooled enough for
light to emerge (seefigure 1).

Our universe continues to expand and to
cool down since the Big Bang. The WMAP can
measure very small differences in temperature,
which makesripplesinthe map. By measuring the
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temperature, size, and location of the ripples,
astrophysicists can cal cul ate the rate of expansion
of the universe. These careful measurements
produce an age of 13.7 +/- 0.2 billion yearsfor the
date of the Big Bang. Thesedatamatch well with
observationsof Type lasupernovae.

White dwarf stars can be stable up to 1.4
solar masses. If thewhite dwarf isamember of a
binary star system, it can accumulate massfromits
partner. Asthe massincreasesabovethe 1.4 solar
mass limit, thermonuclear reactions cause the star
to explodeviolently. Thebrightnessof the stellar
explosion, itsluminosity, isequal to about 4 billion
suns. Type la supernovae can be distinguished
from other stellar explosionsby their spectra. Since
these particul ar supernovae explode with aknown
luminosity, we can measure the distance to the
galaxy (figure2).

Asastar or galaxy moves, thelinesin its
spectrum shift. Almost all of the galaxies are
moving away fromusastheUniverseexpands. This
expansion stretches out the light waves. Red light
hasalonger wavelength than bluelight. Thelines
of the spectrum shift toward the red end of the
spectrum asthe galaxy speedsaway. Thefaster the
galaxy ismoving, the greater the linesare shifted.
We can measure the red shift of the parent galaxy
of the supernovato find out how fast it ismoving
away fromus. Thefarther agalaxy isaway from
usthe greater isitsvelocity. Thismeasure of the
expansionrate of the Universeiscalled theHubble
Constant. Type la supernovae act as standard
candlesin the sky. We know how bright they are
and we can measurethe distanceto the galaxy using
their luminosity. Knowing thedistanceto thegaaxy
and the Hubble Constant, allows us to work
backwardsin time. The Type la supernovadata
placethe date of theBig Bang at 13.6 +/- 1.5 billion
years ago.

Two totally different and independent
measurements have produced the same age. The
Big Bang theory isnot perfect. All scientifictheories
are subject to revision as new information comes
tolight. Thetheory doesnot explain the cause of



the Big Bang. However, we can model
ingreat detail what happened in thefirst
few minutes after its creation. Thereis
more we need to learn about the early
Universe. But wedo know the observable
universe we inhabit isfinite in terms of
time and size. Long ago, our Universe
had a birthday and we finally have the
datato celebrateit.
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Facilitating Student Academic Success Really

Begins with Cour se Design

Dr. Richard A. NeSmith
North Greenville University

Curri cul um shoul d
be defined by our
determmning the role
of education in our
SOl et y.

Teacherswant studentsto succeed. Students
want to succeed. Parentswant to seetheir children
succeed. Unfortunately, many times, we do not
know what to do in order to assure that successis
experienced. Then what is the problem? The
problem may beassmpleasredlizing that wehave
been focusing on lesser important components of
learning. Test scores? Course grades? Academic
rankings?Arethese theimportant components of
learning? Are these relevant to “real life?” Most
effective educatorswould arguethat they are not.
Shulman (1997) defined learning as“basically an
interplay of two challenging processes—getting
knowledgethat isinside to move out, and getting
knowledgethat isoutsdeto movein” (p. 10). The
questionweneedto ask first and foremostis, “What
information?’ What isimportant, what isvital, and
what can beleft out of the curriculum?

Wiles and Bondi (2002) proposed that
curriculum should be defined by our determining
the role of education in our society. Our present
emphasison assessment —testing - isonly asmall
component of learning sowhy dowegiveit sucha
high-stakesemphasis?What if...we stepped back
and reviewed what we believe to truly be the
important components in this concept we call
learning?

Course instructional designer, Judith
Boettcher, has made a strong case that course
design (that is, how one plans, what one plans, and
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how oneimplementsthat plan) isamajor concept
of learning which has not received thesameattention
asthose currently under consideration (Boettcher,
2003). Teaching and learning are no longer
considered separate processes (Stage, Muller,
Kinzie, & Smmons, p. 7), and good ingtructionfinds
its inception in good planning and preparation.
Brewer, DeJonge, and Stout (2001) suggest that the
design of an online course“can either facilitate or
impedethelearning process’ (p. 12). Thesamecan
be said whether online or traditional. Distance
learning has, amost from itsinception, recognized
and examined theimportance of coursedesign prior
toinstruction (content, delivery, and assessment).
There is much that classroom teachers can learn
fromtheresearch, experiences, and design practices
of non-traditional instruction in the “hows’ and
“whys” of structuring courses and content so asto
facilitate student learning. There are at least four
major components to the learning experience.
Theselearning componentsinclude: the student, the
teacher, the environment, and the structure of the
content (Boettcher, 2003).

The Student

The student, as a vital component in the
learning process, isreceiving greater emphasisnow
than ever before in our history. In, “Are student
perceptions of teaching animportant variable that
influences student achievement?’ (NeSmith, 1997,
2004, 2005b), we proposed that students’
perceptionsarevita tolearning. How they perceive
the educational processistruefor them, evenif it
does not reflect reality, just asthere need not be a
firefor peopleinabuilding to act likethereisone.
Studentsarevery resilient, but perceptionstend to
act asmodifiers; positively or negatively. Student
responses to teacher interpersonal attributes vary
greatly among students, but some predictability has
been postulated (NeSmith, 1997, 2003, 20044,



2004b; 2005b); however, there are some teacher
attributes which are correlated with low
achievement and others with high achievement.
Thus, the dynamics between teacher and student
play avital roleinlearning.

TheTeacher

The second component of the student’s
learning experience is the teacher. Teachers, like
students, have perceptions of their teaching, and
what they think students are learning (NeSmith,
2004a). Teachers' perceptions are not always the
same as their students. It would be advantageous
for classroom teachersto poll students’ perceptions
in order to adjust, adapt, and facilitate learning.
Teachers can make a difference. Thus, teachers
perceived as very strict but dissatisfied with their
careers, or strict and uncertain about their careers
tended to hinder student learning. [In] “ classeswhere
students perceived their teacher asexpressing more
dissatisfaction had significantly poorer achievement
than their counterparts’ (NeSmith, 2005b, p. 24).

Therelationship between ateacher and his

or her studentstendsto facilitatelearning or hinder
learning. Building relationships with students not
only facilitates learning but also creates a caring
learning environment in which students want not
only to achieve but do so (NeSmith, 2005a).

L earning Environment

The learning environment is another
component of thelearning experience. Itisdynamic,
complex and relevant to learning (Driscoll, 2005;
Wigfield & Harold, 1992). The learning
environment includesall factorsthat influencethe
learner, including temperature, lighting, colors,
smells, and more importantly, attitudes,
expectations, and how students are valued. These
tend to play moreintensively on student achievement
and outcomes of learning. Boettcher (2004)
proposesthat “the principles of effectivelearning
suggest that new environmentsthat supplement the
classroom are needed” (n.p.). Schools, however,
continue to function as designed during the
Industrial Revolution (Daggett & Pedinotti, 2005;
Resnick, 2004). According to Stage, Muller, Kinzie,
and Simmons (1998), smplechangesimproving the

The teacher 1s a the
noSt Qgrassroot s
level of 1 nfluence
when deci di ng on
curricul um

learning environment will improve teaching and
learning (p. iii), including influencing student
motivation (p. 1), self-esteem, and self-efficacy (pp.
7-12). Driscoll (2005) contends that the learning
environment is complex and can include not just
the factors mentioned here, but al so the content to
belearned (p. 395).

The Content

The final component of the learning
experienceisthat of the content. Theteacher isat
themost grassrootslevel of influencewhen deciding
oncurriculum. This, however, isnot the case, for as
recent as a decade ago only 25 to 30 percent of
middle school teachers believed they had “alot of
influence” in curriculum decisions (Inthe Middle,
2000, p. iv). Should not those professionasin the
classroom be onthefrontline of deciding curriculum
matters, which nationally equals more than $11
billion (Tab, 2005, p. 3)?

Teachers who are well-trained in their
content will produce more prepared students than
teachers who are not trained. Ample evidence
suggeststhat expertsinafield think very differently
than novicesinthesamefield. Common sensewould
tell us that teachers who are well-trained in their
content will produce more prepared students than
thoseteacherswho are not. In practice, teachersare
still being placed in out-of-field assignments. In
many schools as many asthirty to fifty percent of
the faculty are assigned to teaching positions that
they are not adequately trained for, with middle
schoolshaving thelargest percentage of out-of-field
teaching arrangements (Seastrom, Gruber, Henke,
McGrath, & Cohen, 2002). Thirteen percent of
middle school courses are taught by teacherswho
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are not certified in science (Mobility, 2005). And,
fifty-six percent of al high school physical science
courses in the United States are taught by out-of-
field teachers (Science Teacher, n.d.). The problem
isnot with theseteachers, but with the system, itself.
Low-incomedistrictssuffer the double-edged sword,;
schoolswith out-of-date curriculum and ashigh as
thirty to fifty percent of the faculty in out-of-field
placements (Ingersoll, 1996; Jared, 2002).

Effectiveteachersknow their content. They
know the peculiarities that come with their
discipline. They recognizethat all learnerscometo
the classroom with different experiences, anditis
their expertise in both pedagogy and content that
makes them effective practitioners. The effective
teacher does not surrender content structure to
textbook companies. How content isstructuredisa
vital element whichisfrequently overlooked. Yet,
in practice, we still see others deciding on what
should betaught, aswell astheill-fated practice of
placing teachers in “out-of-field” assignments.
Effectiveteachersknow their content. They know
the peculiaritiesthat comewith their discipline. They
recognize that all learners come to the classroom
with different experiences, anditistheir expertise
in both pedagogy and content that makes them
effective practitioners. The effective teacher does
not surrender content structure to textbook
companies. How content is structured is a vita
element whichisfrequently overlooked.

Course design and content structure are
areas in which distance learning has rigorously
focused because of thevery nature of non-traditional
learning. The success of distancelearning requires
that it overcomethereduced leve of actua “inclass’
student-to-student and student-to-teacher
interaction. In relation to this obstacle, distance
education has made great stridesin finding other
meansto enhancing the course content in an attempt
to rectify, modify, or nullify, thisbarrier. Theresults
arethat we now have amassive amount of research
being availableabout how learnersare different and
how content designisvital to accommodate student
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learning, modalities, and learning styles, and how
the design of content playsavital rolein student
learning (Boettcher, 2003).

A successful residential contractor aways
hasabuilding plan; ablueprint. A valuable home
isnever theresult of haphazard planning or shoddy
construction. If theresidentia contractor isgoing
to produce aquality structure, then the blueprint
must be thoughtfully and properly designed. The
sameistrueof effectivelessons, effective courses,
and effective programs. A prerequisite to
instructional planning is content planning.
Irrelevant, over-crowded curriculum is not
acceptable nor is having students memorize non-
essentials. Opferman (2002) observed that, “It
seemsschoolsaretrying so hard to haveaspiraing
curriculum touching on many different learning
obj ectivesthat studentsare not given enough time
to really learn and know particular concepts (p.
3). Some proposethat present-day curriculumis
too rationalized and too regimented to interest
students (Aldridge & Goldman, 2007, p. 5). Others
have pointed out the redundancy of our present
curriculum (Jacobs, 1997; 2004; Marzano,
Kendall, & Cicchinelli, 1999, pp. 4-12). Posner
(2004) noted that, “Much of what student learnin
school, they never use explicitly, and they quickly
forget” (p. 81). Eric Hoffer iscredited with saying,
“Inatime of drastic changeit isthelearnerswho
inherit the future. The learned usually find
themselves equipped to live in a world that no
longer exists’ (Federal Bureau, n.d.).

Content should be pre-designed and
structured by the teacher to promote concept
definition, concept relationships, and concept
attainment (Duit, Treaguest & Mansfield, 1997;
Kauchak & Eggen, 2007). Curriculum models
which promote reasoning skills, reorganization
skills, remembering skills, and relating skillsdo
exist (Lasley, Matczynski, & Rowley, 2002).
However, most teacherssimply open the prescribed
textbook and begin on page one, with noideawhat
model they are utilizing or what goals they are
aiming. In essence, constructivistshaverecognized
that learnersare constantly making sense of (that
is, constructing) knowledge from their own
database of experiences. Thisrequiresclassroom
teachers, just asit doesthoseinstructorsof distance



learning courses, to carefully, intentionally, and
properly plan and structuretheir lessonsto promote
content attainment (Boettcher, 2003). As each
learner comesto the class on different levelswith
different experiences, they do not havethe skillsto
structure what they are learning; therefore, the
teacher/content expert must providewell-structured
content for students. Well-planned |essonsincluding
well-planned structured content accommodate
learners by activating their “existing knowledge
structuresinthebrain” of both faculty and students,
who have very different experiences (Boettcher,
2003, n.p.; NeSmith, 20064).

As the 2007 NCLB policy incorporates
scienceinthearray of standardized testing, content
attainment will need to become foremost. Rather
than giving the textbook publishersthe authority to
determinewhat isimportant, scienceteachersneed
towork together logistically in establishing awell-
structured content, which seeks to avoid the
curriculum malady of a mile wide, inch deep
curriculum to a more in-depth-fewer topics
curriculum (Duit & Confrey, 1996; Belmonte,
2003; Bransford, Brown & Cocking, 2000, p. 24).
Lessismoreisnot anew ideato science educators.
Thisconcept isdefined as*“focus on key concepts
to promote depth of understanding (Duit & Confrey,
1996) and teaching strategies that promote active
learning based on inquiry and using interactive
demongtrations’ (Shaping the Future, 1996, p. 152).
What applies to language arts applies to other
disciplines. Oneteaching handbook pointed out that,
“If students are presented with excessively long
reading lists, they will be overwhelmed and may
not start at al. It would beimportant to support the
philosophy that ‘ Lessismore’” (Kristjanson, Radi,
& Tittle, 2004, p. 27). Lessismoreisnot aproposal
to water down the curriculum; to the contrary, itis
a proposal to become more rigorous and less
superficial by becoming more focused on what
should be learned. Curriculum design specialist,
Boettcher (2006), advises, via personal
correspondence, that, “ All contentisnot equal. Only
aportion of the content of any courseiscore concept
knowledge’ (p. 4). Therefore, scienceteachersneed
to seek not to “ concentrate the soup,” but rather “cut
thefat,” per se, insciencecurricula.

Gour se desi gn and
content structure
are areas I n which
di stance | earni ng
has rigourously

f ocused because of
the very nature of
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Thisconcept needsto bere-implemented and
re-emphasized in thisAge of Information and, in
fact, is being promoted by the National Science
Foundation’sin recent funding to change high school
advance placement (AP) courseto belessismore
(NSF Awards, 2006). Teaching fewer topics, more
in depth, has been shown to be critical to helping
students construct conceptual understanding (Bove,
Bryman, Mars, Mayer & Tapangco, 1996; Web
Watch, 2006). Lessis more, however, is not the
present practice in most of our science courses
(Shulman, 1991). Nor, isit atrade of fact-learning
for conceptual -learning, but rigoroudly includesboth
(Bybee & Scotter, 2006). We must abandon the self-
inflicted dichotomy mentality that demandsone or
the other. Teaching less content but in greater depth
isnot acall to abandon learning; itisacall toinfuse
inquiry and content (Robertson, 2006). In 1993,
Dempster wrote, “‘Lessismore’ ” we keep telling
ourselves. Studentslearn morewhen weteach less-
but teachit well” (1993, pp. 433-437). Hedeclared
that exposing studentsto lessmaterial butin greater
depth will lead to greater learning than the current
practice of exposing studentsto alarge amount of
often disconnected information.

Curricular depth provides learners with:
1)base-line knowledge of scientific concepts, 2)
mental connections, 3) identification of conceptual
identification of conceptual relationships,
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4)“chunking” of information (Bybee & Scotter,
2006; Harris, n.d.; Willis, 2006; Wolf, 2001), and
5) moretimeto investigate the scientific concepts
selected. Theresult yieldsmore efficient learning,
by design” (Boettcher, 2006). By reducing the
breadth of topics one can spend moretime on depth
of specific topics. Such depth provides
conceptualization by linking relationships, and well
as connection dendrites. Exploration, explanation,
and elaboration provide vital connections in the
brain resulting in content assimilation,
accommodation, and content accusation (NeSmith,
20063).

Tryingto*“ cover thetextbook,” isnolonger
pedagogically sound, nor isit conduciveto learning
according to what we now know about the human
brain (Bransford, Brown & Cocking, 2000;
Kauchak & Eggen, 2003). I solated factstend to be
usel ess. Focused (in depth) conceptud learning, like
concentrated light, becomesuseful likealaser. The
brain is not arepository of isolated facts, nor isit
possible to expect middle school students to
memorize hoards of facts which are obsolete, in
many cases, even before they reach high school.
Every concept cannot have the same emphasis nor
can it have the same allotted class time. The
argument of what ismost important and what should
be a part of the curriculum is an age-old
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guestion...even addressed back in 1860 when
Herbert Spencer authored, What knowledge is of
most worth?” in which he advocated that science
should be include as a standard part of the, then
“classical-based,” curriculum (Tanner & Tanner,
1995, pp. 33-34).

Accordingto Tyler (1949), what isof themost
value (worth) in one's curriculumisadecision to
be made by theloca school andlocal schoal district,
on the basis of community needs, the school’s
philosophy, and the best avail able evidence (Tanner
& Tanner, 1995, pp. 33-36). In the past a needs
assessment was generally utilized to provide the
evidence, which included the needs of students,
society, particular students, particular
communities, and, needs derived from subject
matter” (Oliva, 2001, pp. 200-222). Kyle (1991)
noted that “ curriculaused in exemplary programs
are often locally developed” (p.16), however, he
failed to identify over-crowdedness of science
curriculaasacauseof failure (p. 19). Inthe present
era, this would also include the state science
standards, the National Science Teachers
Association Standards, and the scope and sequence
of the national standardized tests. Overlapping
standards, “crowded curriculum,” and “ballooning
textbooks’ need to be reassessed and reconstructed
by scienceteachersin order toidentify the essential
from thelesser important topics, concepts, or data
(De Vise, 2006; Hammonds, 2002; The Crowed
Curriculum, 1999, n.p.).

Conclusion

Theexperience of learning encompassesfour
components: the student, the teacher, thelearning
environment, and the course content. Student
perceptions, liketeacher interactionsand classroom
environment can facilitate or impedelearning. These
components have been studied meticuloudy during
thelast decade. Thefinal component, course content,
is not so thoroughly explored. The scope and
sequence of acourse can be structured to facilitate
student learning, aswell, wheninstructors consider
the variety of learning styles, modalities, student
experience, and the uniqueness of the organization
of information in subject-specific courses. This,
however, is not conducive to learning, or content
acquisition, if the teacher simply follows the



Every concept
cannot have the
sane enphasi s nor
can ithave the
sane allotted class
t1ne.
textbook publisher’s outline or, non-reflexively
delvesinto the conceptsunawarethat studentsare
unable to grasp the peculiarities of the content
organization or structure. Content accusation is
enhanced when teachersprovide useful strategies,
scaffolds, or concept organization for students.
Just as arefined and accurate blueprint is
required in order to construct and sound and
valuable house, the same can be said regarding
education. If the preliminary identification of
concepts or a muddled plan of what is vitally
important, science education will continue to
appear just the same; muddled. As technology
continuestoincrease human knowledge, at jet-like
speeds, teachers must realize that everything
cannot betaught or learned. The proverbial mile
wide-inch deep curriculum desperately needsto
be collaboratively reexamined, reconsidered, and
revamped (Belmonte, 2003; Bransford, Brown &
Cocking, 2000, p. 24). A brain-friendly approach
wouldinclude crucial conceptsthat can be utilized
by effective teachers to activate students’
experience and knowledge-base. Teaching
conceptually, integrating various disciplines, and
producing a well-structured course design will
facilitate sudent learning while promoting concept
attainment. Thisis attainable if fewer topics are
“covered” and greater depth is sought. With the
present explosion of information, we cannot teach
everything. Teachersmust select what ismost vital
andteachit from variousangles. Weneed to teach
for depth and understanding, teach for transfer, and
teach expecting student academic achievement.
This, however, is not likely to occur without

identify priority concepts. Coursedesignisvital
in preparing for student success and is the first

step to creating well-planned and well-structured
content.
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Author Information

Dr. NeSmith isprofessor of scienceand

technol ogy education and dean of education at
North Greenville University. Heisamember of
NSTA Science Program |mprovement Review
and educational consultant. Heisavailable at
BioScience Ed@yahoo.com.

Note of Clarification fromthefall 2006 issue, inthearticletitled “Play Ball! NCLB Science
Accountability,” we need to clarify that though NCL B doesrequire scienceto betested in 2007-
2008; thisisnat, at thistime, part of the AY Prequirement. R. NeSmith
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Do You Know
an
Exemplary Science Student?

Remember, ISTA members in good standing, who would like to honor one
high school science student each year, may request an ISTA medallion
and certificate by contacting sjduncan@uiuc.edu.

This award program is supported by contributions from the
lllinois Petroleum Resources Board.



Necessity isthe Mother of I nventions

Sephen Marlette
Southern [llinoisUniversity, Edwardsville

H gh quality
sScl ence 1 nstruction
can be done wth
limted resources and
budget .

Someone once said, “Necessity is the
mother of invention.” Because of an unfortunate
mishap in one of the elementary schoolswhere our
student teacherswere placed, | wasforced to look
at an old activity, rocketry, inanew way.

A fire broke out over a weekend and
severdly damaged the sciencefacilitiesat the school
that was one of our partnership sites. To add insult
toinjury, water flooded and damaged alarge portion
of the remaining science equipment and suppliesa
short while later. The teachers at this school were
forced to use a section of the hallway for their
science planning area. Each rotated from classroom
to classroom, utilizing cartsto transport materials.
These teachers were under a tremendous amount
of pressure. Asaprogram, we contemplated pulling
out of thissiteto relieve any additional burden on
theseteachers. However, sincetheincident occurred
right before a long break and only involved the
scienceteachers, the program directors decided to
continue with the partnership. Whilenot ideal, the
experience provided theteacher candidateswith a
first hand account of the flexibility that is part of
theteaching profession.

Asthe science methods faculty member in
the partnership, | knew that | had an obligation to
provide my teacher candidateswith the experiences
they would need to develop the skills to teach
science. | also needed to find away to demonstrate
to my teacher candidatesthat in spite of theadverse
conditions, it would still be possible to provide

students with a high quality materials-based
experience that was not only hands-on, but also
inquiry based. Furthermore, | was determined to
demonstrate to my teacher candidates that high
quality science instruction could be done with
limited resources and budget.
| talked with the teachers at the school to
determinethe science unitsand activitiesthat were
planned for the spring. Oneof the activities| helped
theteacher candidatesfocus on wasrocket building,
to beintroduced during aunit on Newton’sLaws.
Some at the school were concerned that
these teacherswould not be ableto do amaterias-
based activity. My mind wasimmediately taken to
an article! usein my science methods classtitled,
Why Avoid Hands-on Science? (Sumrall, 1997).
This article identifies common teacher responses
regarding why they avoid teaching science hands-
on. Among them are the extrawork, the potential
for classroom chaos, and thelack of materias. Given
the circumstance, theteacherswerefaced with each
of these. Who would blamethem if they decided to
eliminate the material s-based science activities?
Thenext problem wefaced wasto makethe
rocket activity safe enough to be done indoors,
availablefor teacherswith limited prep time, made
out of items that were affordable and readily
available, and easy to set up and take down as
teachers moved from classroom to classroom. |
began searching for alternative rocket activities.
Van Evera and Sterling (2002) described
their use of model rocketsin conjunction with aunit
onmotion. Thisactivity wasmotivating to students
becauseit allowed them the opportunity for direct
application of physical science concepts such as
gravity, acceleration, and Newton'sThree Laws. By
identifying specific questions and systematically
collecting data, they were afforded an additional
opportunity to beinvolved inauthenticinquiry. After
designing their rockets, studentslaunched themon
launch day. Therocket enginesand the possibility
of fast moving projectiles made safety on launch
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day amajor consideration. Access to alarge area
outsidewas needed. Weather, such asrain or high
winds, was a concern. In addition, aconsiderable
amount of class time was spent on building and
designing the rockets. During the launch process,
only onerocket istested at atime, while otherswait
and watch.

Based on the parameters| wasgiven, using
model rocketswasnot an option. Money for supplies
must be budgeted and materials ordered weeksin
advance. | wanted an activity that would allow for
each project to be launched and tested multiple
times.

| considered the use of water rockets built
from two liter soda bottles (Kaahaaina, 1997,
Thomas, 2000) or purchased from a toy store
(Inman, 1997). Theserockets allow the teacher to
save money because they can be made out of
inexpensive materials. They also provide inquiry
opportunities by allowing avariety of variablesto
manipulate (pressure, fill level, nozzle area).
However, safety wasstill amajor consideration. A
launch area still must be provided. Students must
be kept a safe distance away from the launch area
and the teacher must closely monitor the operation
of thelauncher.

While reading Farenga, Joyce, and
Dowling’s (2002) idea of a launch system
compressor (LSC), using a plastic zip lock bag
finally jJumped out at me. In this system, pressing
on an air-filled plastic baggy forces air through a
tube made of rolled paper. A piece of paper rolled
into acone shapeis placed gently over the end to
serve as arocket and islaunched when the bag is
compressed. My own modificationsto thissystem
included inserting an automatic bag inflation device
so that students do not haveto blow into the tubeto
inflateit (seefigure 1). Thismakesinflation quicker
and minimizes the spread of germs because the
mouth doesn’t need to bein contact with the end of
tube.

Materials were easy to find. For a paper
tube, | decided that discarded paper towel or toilet
paper tubeswould beideal. They areadready shaped
and offer would-be designersaconsi stent diameter.
For therocket, | placed aDixie cup over theend of
the paper roll tube. Unlike the sharp end of rolled
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Rocketry Using aL aunch System

Compressor (L SC)

Materials(seefigure 1)

Dixiecupsserve astherocket.

Itemsfor the Launch System Compressor
e 1GallonZiplock Freezer Bag

* Duct Tape

* Toilet Paper Roll or Paper Towel
Tube

» Automatic Inflation Device: agallon
ice cream bucket

piece of paper, the cup offers a blunt surface,
reducing the possibility of eyeinjury.

Rocketry using thislaunching syssemdlows
teachers the opportunity to involve students in
authentic inquiry and experience the direct
application of physical science concepts, while
minimizing many of the elements that make
traditional rocketry prohibitive. The materialsfor
this are cheap and easy to find. It increases the
number of launchesstudentscan completeinagiven
amount of class time. Students would now have
multiplelaunch opportunities, so moretime could
be spent on designing, testing, and redesigning. This
decreased down time and meant that studentswould
have moretimeto beactively engaged. Theeasily
portable materials could be used indoors, and be
easily transferred from room to room on acart.

Unfortunately, the teachers at the
partnership school never utilized the launching

Figurel. Materials.



system. But since deve oping thissystem and sharing
it with my students, | have seen it used successfully
inavariety of settingswith anumber of different
age groups. Frequently, | use this activity to
demonstrate Illinois Learning Goal 11b,
Technological Design, in my science methods
course. Eachtime, | think of how that little mishap
helped illustrate that teachers can use rocketsin a
safe manner using everyday resources.

Directions and background information
regarding thisactivity areprovided onthefollowing
pages. Whilethe discussion of the activity focuses
onitsutility for the ISAT test, grade 4, theideasare
transferableto upper grades.

The launch system compressor, shown in
figure 2, hasauseful additionthat allowsthe bag to
automaticaly fill with air. Insdethebagisacurved
section of plastic. It was cut out from the side of an
ice cream bucket and has its sharp edges taped.
When compressed, the “rebound” in the plastic
allows the bag to automatically fill with air. For
this purpose, students have also used inflated
balloons, sponges, and even inflated rubber gloves.

Background

Inthe case of the launch system compressor
describein thisactivity, it isobviousthat pushing
down on the compressor forces air out of the hole
and pushes the Dixie cup rocket. Thus, the force
caused the rocket to move. The National Science
Education Standards (1996) state that most students
believe aforceis acting on an object only if it is
moving and that the forceis“used up” if it is not
moving.

Andysisof anexamplewill providereasons
why thislogicisfaulty. Anobject likeabook resting
on atableis not moving, yet agravitational force
still actsit on. It does not move because the tabletop
pushes back on the book with an opposing force
that is equal to its weight. The book movesif an
additional forceisexerted to in either direction to
disrupt the balance. For example, adding astack of
fifty books might cause the table to sag or break,
thus causing the book to move downward or fall.
When theforce pushing downisequal to theforce
pushing up, theforces are balanced.

Directionsfor AssemblingtheLaunch
System Compressor (seefigure2)

1. Cut aholeinthe bottom of a1l gallon zip
lock bag. The hole should bejust large
enough to insert the end of thetoilet paper
tube. (Slicing an“X” so that there are flaps of
plastic to fold around the tube workswell)

2. Securethe end of the paper roll tothe 1
gallon bag using the duct tape. It isimportant
that no holes areleft around this seam.

3. Zip theend of the gallon bag shut. At this
point, you should be abletofill the bag with
air viathe paper tube.

4. Tolaunch arocket, ssimply placeaDixie
cup over theend of the tube and compressthe
inflated bag.

Note: Diametersof paper tubesvary. Some
more closely match the diameter of the bottom
of the Dixie cup than others.

Inthe case of the Dixie cup rocket, therocket
restsontheend of the paper tube. Inthisstate, gravity
is pulling the cup toward the earth, but the paper
tubeis pushing back on the cup with an equal force
inthe opposite direction. Theforcesare balanced.
When the Dixie cup rocket islaunched, theforces
arenolonger equal. Theseforces can be described
as being unbalanced.

Procedures

Whilethere are many possible outcomesin
using thelaunch system compressor and Dixiecup
rocket, it easily could be related to the force and
motion. For example, students could identify the
forces acting on the Dixie cup whenitisat rest on
top of the paper roll. At this point, they should be
able to apply the idea of balanced forces and
unbalanced forces.

While grade 4 students might not need to
know this terminology, as a teacher at this grade
level you may want to know that Newton’sfirst law
also comesinto play. The cup will not move unless
acted on by an outside force. When the bag is
compressed, the LSC forcesair into the Dixie cup.
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This applies an outside force on the Dixie cup.
Newton’sthird law explainsthisin further detail by
pointing out theair forced inside of thecup ispushed
out of the opening of the cup by theinside walls of
the Dixie cup; theair in return pushes back on the
inside walls of the Dixie cup. Thisresultsin the
Dixiecup being projected into theair. However, the
grade 4 assessment framework suggests that it is
enough for studentsto conclude that the cup moved
becausetheforceswere no longer balanced.

Thestudy of motion and forcesprovidesan
ideal opportunity to work with students on the
concept of variables and develop their abilities of
technological design (IllinoisLearning Goal 11b).
Students could determine such things as how the
flight of the rocket is affected by various weights
(penniesor washers) taped to the Dixie cup. Students
may also be challenged to solve a problem using
the LSC and rocket. For example, given the set
materials, design asystemthat allowsyoutoland a
rocket in buckets set avariousdistances.

PossiblelllinoisAssessment Framework (Grade
4) Connections

12.4.25 Defineaforce asapush or apull that tends
to move an object. Understand that forces may be
balanced or unbalanced. Know that when theforces

applied to an object are balanced, themotion or rest
of that object doesnot change.

11.4.05 Identify a design problem and identify
possible solutions. Assessdesignsor plansto build
aprototype.

11.4.06 Assessgiventest resultson aprototype(i.e.,
draw conclusions about the effectiveness of the
design using given criteria). Analyze data and
rebuild and retest prototype as necessary.
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Figure2. Assembled L auncher with Rockets.
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Author Guidédines

Share with us your teaching ideas for curriculum, laboratory experiences, demonstrations, assessment,
portfolios, and any innovations that you have found to be successful with science students. Photographs for
the cover are also needed. Please send to the editor, Judy Scheppler, at quella@imsa.edu, or to the
appropriate area focus editor. Your manuscript should:

Be typed or printed, double-spaced copy with standard margins,

Be less than 3000 words in length, although there is no strict length guideline; articles of substance of
most any length will be reviewed and considered for publication,

Be submitted electronically, as an email attachment or on disk (IBM or Mac), saved in Word format,

Include a title page with the author’s name and affiliations, a brief biographical sketch of three or four
sentences, home address, home telephone number (If there is more than one author, send all
information for each), and email address (if applicable),

Include sketches, photographs, figures, graphs, and tables when appropriate. These should be numbered
and referenced in the text by number. Any sketches, figures, graphs, or tables should be included at
the end of the document on separate pages. They should not be embedded in the text. Photographs
should be jpg images, included as separate files. Photographs, sketches, and so forth should be back
and white, of good composition, and high contrast,

Include references if necessary, in the format of your choice (APA styleis preferred),
Include a statement indicating whether or not the article has been published or submitted elsewhere.

The Spectrum is published three times a year. Materials submitted must reach the editor by the following
dates: February 15, June 15, November 15. Materials, including photographs, will be returned only if
accompanied by a request in writing and a self-addressed stamped envel ope.
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Presidential Awards for
Excellence in Mathematics
and Science Teaching

Www.paemst.org

YOU could be the next lllinois Presidential Awardee for Excellence in
Mathematics and Science Teaching!

How do I learn more?

o Nominate an excellent 7-12 teacher at www.paemst.org
(K-12 will be in 2008)

. Contact State Coordinator Diana Dummitt at ddummittQuiuc.edu

. Access information and resources at the lllinois ISTA website:
http://www.ista-il.org/

. Attend the PAEMST awards luncheon and mentoring session at
the lllinois Science Teachers Association Conference, November
3-4, 2006.
Register today at: http:/www.ista-il.org/conference/index.htm
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Environmental Education Association of lllinois

The Environmental Education Association of Illinois (EEAI) servesthe classroom
teacher; the naturalist; the 4-H leader; the home school parent and dozens of additional
professional sthat have animpact on the environmental literacy of our citizens. In order to
address member-driven needs for al of Illinois, EEAI has divided the state into five
distinct regions (North-East, North-West, East-Central, West-Central and South). Within
each region exists two (threein the North-East) membership-elected Regional Directors
whose sole-responsibility isto eval uate the needs of their communitiesand make available
professional development opportunities and/ or educational resourcesto best servethese
needs. To ensure the continued service to the regions, each director creates an annual
plan of workshops, inservices, and field tripsto occur within their region; on most occasions
these events have little or no cost to the participant. EEAI’s status as an | SBE certified
professiona development provider allows educators to receive hands-on environmental
training while earning recertification units.

www.eeai.net

The Illinois Association
of Biology Teachers
Wants You!

Are you anew biology teacher? Or areyou an
experienced teacher, just looking for afew new
biology tricks? Do you have tips to share? Then
IABT isfor you! Find us at:

The web: www.iabt.net/

Email: iabtnews@earthlink.net

Executive secretary and state sponsor: Philip J. Mccrea
N (mccreap@newtrier.k12.il.us)

It’s a Biology Thing!
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Field Testing Opportunity - SEPUP

SEPUP (Sciencefor Public Understanding Program) at the Lawrence Hall of Science, University of 3
Cdlifornia, Berkeley, invitesapplicationsfor thefield testing of their revised Science and Sustainability®
9th grade and new Sciencein Global Issuestenth grade integrated high school science curriculum
which isbeing devel oped with funding from the National Science Foundation. The coursehasan
inquiry-based approach to sciencetopics centered on questions of global sustainability. Intotal, thetwo-
year program consists of 4 semestersof biology (ecology, evolution, genetics, cell biology), two
semestersof chemistry, and two semestersof physics.

SEPUPiscalling for field test centersthat consist of onedirector and 4-6 teachersin aschool or district.
Field test teacherswill receive afull year course, or selected units, that include student materials,
teacher’sguide, and kit materials. The director and teachersfrom each field test center will beinvited tol
attend aweeklong summer training conferencein Berkeley, CA during the summer of 2007. Airfare,
room, and board will be covered for conference participants.

application guidelines, go to www.sepuplhs.or g. The application deadlinefor the 2007-2008 school
year is February 15, 2007.

For more detailsonthefield testing of Sciencein Global |ssuesand for acopy of thefield testing -

Illinois Department

of Natural Resources

Please
P at r On I Ze and Programs!
our
Advertisers

* Workshops
* Posters
* Activity Books
e CD-ROMs
e Grants
* Contests
¢ Internet Site

Let us help you bring learning to life/

ILLINOIS

www.dnr.state.il.us
dnr.teachkids@illinois.gov

217-524-4126
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IPRb

lllinois Petroleum Resources Board

Illinois Petroleum Resources Board
Restoring the Land—Increasing Awareness

The IPRB is governed by an unpaid, 12-member board made up of independent oil

and natural gas producers and royalty-owner representatives.

The IPRB was formed to clean up abandoned well sites and provide public awareness and
education programs throughout the state. Funding for IPRB programs comes from voluntary

contributions of oil and natural gas producers and royalty owners in Illlinois.

Our educational goals demonstrate and inform the public of the importance of Hlinois oil
and natural gas and are funded by the Illinois oil and gas industry. The FREE educational
programs are designed to increase awareness about the science and business aspects of the Hlinois
oil and gas industry. Over 6000 products are made from petroleum: medicines, cosmetics,

plastics and gasoline are just a few of the products that we use everyday!

For more information on the IPRB and how we can visit your classrooms, conferences, or
special events, please call the Illinois Petroleum Resources Board at 1-618-242-2861 or via email

that is accessible through our website at www.iprb.ore and arrange for us to visit!

AL

A Tng F ili or our Sc

IPRB b :
Hlinois Crude Oil

and
Natural Gas

Charles Williams, Executive Director IPRB
Nancy Karch, Executive Assistant P.O. Box 941
Phone: 618-242-2861 Fax: 618-242-3418 Mt. Vernon, IL 62864

Website: www.iprb.org
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Save the Date
Nov. 28 - Dec. 1

NABT Professional Development Conference

Atlanta, Georgia

Atlanta, the "big city with lots of Southern hospitality,” will be the site of NABT's
2007 Professional Development Conference. We'd like to extend a warm "South-
ern Welcome” to visit Atlanta and attend this exciting event. Past Conference
attendees know that an NABT Conference has it all: dynamic speakers, stimu-
lating sessions and symposia, wonderful workshops, and exciting exhibits; cov-
ering everything from bird flu to bioterrorism, from forensics to fossils.

hiltoe: vl Explore
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Transforming
Life Science
Education

National
Association of
Biology Teachers

Three easy ways to register:
Online:  www.nabt.org

Mail:  NABT
PO Box 791048
Baltimore, MD 21279-1048

Fax:  (703)264-7778
Purchase orders and credit
cardonly!

Questions?
Callus at (800) 406-0775



Do you have students

who are interested in

Biolog’y and Plants?

ol

Please encourage them to consider

majoring in CI‘OP Sciences at the

University of Illinois
Urbana-Champaig’n

We offer SIX concentrations:
Agroecolog’y
Biological Sciences
Crops
Crop Agril)usiness
Plant Biotechnolog’y & Molecular Biolog’y
Plant Protection

Check out our website at

www.cropsci.uiuc.eclu

Department of Crop Sciences

AE-120 Turner Hall P .
1102 8. Goodwin Avenue [
Urbana, IL 61801

(217) 333-4256 Crop Sciences
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The Zula Patrol, a new computer-animated cartoon series,
combines fun space age adventure with a strong science and
astronomy education component.

ar vl A §AA¢ ?ﬁa +.. aall. .

Look for THE ZULA PATROL on WTTW and other PBS stations near you!

For more information on our educational programs, events and workshops, please contact
Zula USA LLC, at (818) 840-1695 or workshops@zula.com.
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ISTA Thanks ExxonMobil

ExxonMobil has long been a supporter
of ISTA through conference event sponsorships
and the ExxonMobil Outstanding Teacher of
Science Awards. J. Patrick McGinn, Midwest
Public Affairs Manager, has been key to this
long-standing and excellent relationship. Some
of the award-winning teachers, along with
ISTA, had the opportunity to thank Patrick in
person at the Galaevent on Friday evening dur-
ing the |STA Conference on Science Education.

Also at the Gala, Patrick brought door
prizesas hisand ExxonMobil’ sway of support-
ing and thanking scienceteachersfor all of their
hard work. Prizes included computers, iPods,
and gas gift cards.

a
o
!
% |
&

J. Patrick McGinn

Thank
You!

Charlie Maguire is the Vice President

of Engineering for ExxonMobil Research and
Engineering Company. In this role, Charlie
leads the engineering organization based in
Fairfax, aswell as area engineering officesin
Baytown, Texas; Toronto, Canada; Fawley,
England; Kawasaki, Japan; and Singapore.
Conference participants were privileged to
hear Charlie present Our Energy Future asthe
keynote conference address on Friday
morning. Histalk encompassed issuesrelated
to energy reserves, exploration, and extraction,

CharlieMaguire along with discussing alternative energy
sources.



Educators Immersed in
Science Research in
Antarctica - see article on
pages 24-25.

Clockwisefrom above:
ANDRILL drill rigwith rainbow:.
ANDRILL drill rig. ARISE
educators [front row - Vanessa
Miller (US), Matteo Cattadori
(Italy); back row - Julian
Thomson (New Zealand), Betty
Trummel (US), Alexander
Siegmund (Germany), LUANN
Dahlman (US)] inAntarcticathis
season. Betty Trummel working

in the lab at McMurdo Station.
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