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President’s Corner
Jill Carter

Pekin Community High School

Greetings Fellow Science Teachers!

I’d liketo take this opportunity to publicly thank someone who has done atremendous amount
of “behind the scenes” work for the benefit of ISTA over the past few years. Dr. Raymond Dagenais
agreed to take on therole of executive director when DianaDummitt announced her departure from her
rolewith ISTA early in 2005. During thistime Ray wasalso president of the organization. Ray has
doneafabulousjob coordinating our annual conferences, organizing our board meetings, corresponding
with countlessindividuals, attending functions asthe official representative of our organization, and
many day-to-day dutiestoo numerousto mention here. Thank you, Ray. Weall appreciateyour tireless
efforts! Ray iscurrently serving ISTA in hisroleas past president and isin charge of our annual
elections.

I’d alsoliketothank Carl Koch, ISTA treasurer. Carl haskept the books, written the checks,
and taken care of other financial mattersfor us. Carl haschosento “retire” from our organization. He,
too, hasdoneagreat job for ISTA. Thank you!

Wewill missyou both.

P ease welcome Harry Hendrickson asour new executivedirector. Many of you know Harry
from his past employment with the Department of Natural Resources. Harry bringsmany great ideasto
our organization. Our new treasurer isDr. Bob Carter. Bob isan environmental education instructor at
Northern IllinoisUniversity. We' rethrilled to have both of you on board!

Jill

Jill presents Steve Kolsto, from the
[llinois Environmental Protection
Agency, aplague expressing ISTA's
thanks and gratitude. They offer
grantsof up to $500 through the Edu-
cation Assistance Program (LEAP).
The grants provide funding for lake/
lake watershed related educational
field trips, equipment, and activities. |
Steve accepted this award on behalf | 4

of |EPA Director Doug Scott. |
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2007-09 |STA Executive Committee

VicePresident Secretary
DonnaEngel KendraCarroll
Minooka Community HS Shiloh CUSD #1
dengel @mchs.net carrollk@shiloh.k12.il.us

President Elect Treasurer Past President

Gwen Pollock Carl Koch Raymond Dagenais
[llinois State Board aecK och@aol.com [llinoisMathematics

of Education and ScienceAcademy
gpollock@isbe.net rjidag@imsa.edu

ISTA Thanks

Andrew Apicellafor hisserviceto |STA asvice president this past year.
Donna Engel for agreeing to complete the 07-09 vice president term.
Carl Koch for serving as | STA treasurer these past many years.

Bob Carter for agreeing to take over the responsibilites of | STA treasurer.
Ray Dagenaisfor serving as executive director for the past three years.
Harry Hendrickson for taking on the role of executive director

2007-09 I STA Committee Chairs

Archives Maurice Kellogg
Awards Sher Rockway
Convention Executive Director
Convention Program DonnaEngel

Finance VicePresident - DonnaEngel
Member ship DonnaEngel
Nominationsand Elections Past President —Ray Dagenais
Public Relations TomKearney

Professional Development/Building a Presence Mary Lou Lipscomb
Publications Committee JudithA. Scheppler
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WRITE FOR THE SPECTRUMI

This issue of the Spectrum is packed with lots of tips, ideas, and great
information for science educators at every level.

You don’t have to ... travel to Tanzania to assist fellow educators.

You don’t have to ... be an elementary or middle school teacher to enjoy the books that Jean
Mendoza reviews for us.

You don’t have to ... vacuum to get the messages that Roomba lends us about education.

Your don’t have to ... drive to use the Science Parking Lot

Please write for the Spectrum. You have wonderful ideas, curriculum, a new spin on
teaching a tough concept, and much more to share with your veteran colleagueas and
especially our new science educators. The Spectrum has plenty of options for you, whether
itis through a short tip in Teacher-to-Teacher or an entire article. Send your contributions
to (me) Judy Scheppler (quella@imsa.edu) or to one of our focus editors. (Their information
is found on page 32.)

ISTA ISTA
Thanks Thanks
Dr. Raymond Dagenais Carl Koch
for for

Serving as ISTA Executive Serving as ISTA Treasurer

Director

Ctreamlining Budget

Helping to Ensure ISTA’S Documentation

FinancCial Health

Encouraging the Growth
ahd Development of the
Spectrum

Ihviting and Ehcouraging
Greater PartiCipationh from
Members

Being a Steward of ISTA
FinancCial Ihvestments

Serving as Liaison Between
ISTA and Auditors and
vendors
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Region 1 Director 06-08
Susan Dahl

Fermilab

L ederman Science Center
sdahl @fnal.gov

Region 1 Director 07-09
Nicol Christianson
Rotolo Middle School

Nicol Christianson@bps10Lnet

Region 2 Director 06-08
Donald Terasaki

Rockford Boylan High
School

dsaki @hotmail.com

Region 2 Director 07-09
Patrick Schlinder

The Scope Shoppe, Inc.
scopecam@aol.com

Region 3 Director 06-08
Randal Musch
Jacksonville High School

musth@ecl17morgenkl2il.us

Region 3 Director 07-09
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 07-09

Troy Simpson

Glen Raymond School
tsmpson@watseka-u9.k12.il.us

Region 5 Director 06-08
Tom Foster

Southern [llinoisUniversity
tfoster@siue.edu

Region 5 Director 07-09
Kathy Costello

Southern [llinoisUniversity
Edwardsville
kacoste@siue.edu

Region 6 Director 06-08
John Giffin

ViennaHigh School
jgiffin7A@hotmail.com

Region 6 Director 07-09
John R. Clark
jrc2346@yahoo.com

Region 7 Director 06-08

J. Brent Hanchey

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

Region 7 Director 07-09
DeniseEdelson

Hannah G. Solomon School
dnedelson@cps.k12.il.us
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lllinois Science Teachers Association
2008 Membership Application
Please print or type and fill-out completeform

Name Day Phone

Affiliation (School or Organization) Home Phone

Address of Above Organization Home Address

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

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

Check Applicable Categoriesin Each Column

O Elementary Level O Elementary Sciences O Teacher
O Middle Level O Life Science/Biology O Administrator
O Secondary Level O Physical Sciences O Coordinator
O Community College O Environmental Science O Librarian
O College/University O Earth Science/Geology O Student
O Industry/Business/ O Chemistry O Retired
Government O Physics
O Other O General Science
O Integrated Science
O Other

Send form and check or money order, made payable to Illinois Science Teachers Association, to: Sherry
Duncan (email: sduncan@insightbb.com), ISTA Membership, PO Box 295, Urbana, IL 61801.

Membership Option (see below) FFSEMembership Yes/No Amount Enclosed

ISTA Membership 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 ISTA officer position.
Option 2: Two-year full membership dues - $60.00. Two-year full membership entitles member to full mem-
bership benefits for two years.
Option 3: Five-year full membership dues - $125.00. Five-year full membership entitles member to full
member benefits for five years.
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.
Option 5: Ingtitutional membership - $75.00. Institutional membership entitles the member institution, for a
period of one year, to two subscriptions to 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.
Fermilab Friendsfor Science Education (FFSE): Thanksto an | STA-FFSE board agreement, for Options 1,
4, and 5, teachers may recieve aregular $10 membership inthe FFSE for an additional $4. See http://ed.fnal.gov/
ffse/ for membership details.

6 ISTA Spectrum, Volume 33, Number 3



| STA / ExxonM obil Outstanding Teacher of Science Awards Program

Thelllinois Science Teachers A ssoci ation with the generous support of ExxonMobil announces
the 2007 - 2008 I STA / ExxonMobil 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, and soforth). 1t could beworking with other
teachers or community membersto devel op aproduct or processrelated to science education. It
could a so bethe creation of ascience group at the school which enriches and extends beyond
the school day.

The 2007 — 2008 program consists of seven onethousand 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” in thefield of science
teaching. Applicantsmust provide evidence that demonstrates accomplishmentsthat go beyond
normal classroom teaching.

Criteriafor considerationinclude:

1. Current ISTA membership

2. Full timeteaching assignment

3. Teaching assignment in the | STA Region for which application is submitted

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. Twolettersof support from individualswho can attest to theimpact of the
“extraordinary accomplishments’ in thefield of scienceteaching

7. A completed application form with required supplementary materials submitted by
March 1, 2008 to:

Dr. Sher Rockway

ISTA Awards Chair

34136 N. Lavender Circle
Grayslake, IL 60030

Winnerswill be notified by April 15, 2008.
For moreinformation contact Dr. Rockway at
sher_rockway@comcast.net.

Winter 2008
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2007-2008 | STA/ExxonMobil Outstanding Teacher of Science
AwardsApplication Form
Application Due Date March 1, 2008
| STA Region:

Name:

Position (grade and subject taught):

School Name/Address:

School Phone Number:

Email address:

Home Address:

Home Phone Number:

| hold 2008 calendar year membershipin | STA:

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

Signed: Date:
(Applicant)
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Cool CommunitiesWor king Together with Science Teachers

| STA has been invited to organize a special opportunity for members of our organization to implement
classprojectsthat partner with your local municipalitiesduring the spring and early summer of 2008. The
East Richland School Districtin Olney isexpanding its Mathematics and Science Partnership to alow for
mini-grantsthat provide seed money to address challengesthat facelllinoiscommunitieswith their students
and community leaders. ISTA ispartnering with the Illinois Municipal League to emphasize how our
members are vital community members and the impact of working together will powerfully affect our
Cool Communities. By thetimeyou receivethisissueof the Spectrum, al detailsfor themini-grant program
will be posted on the ISTA web page (http://www.ista-il.org). We are posting reference materials and
possi ble sources of expertise and ideasfor your applicationsto receive funding up to $500 for community
environmental research, action plans, and implementation.

Inspiration for Projects

» Isthere a climate change community issue that can provide the setting for you and your students
and your local community to work together to resolve? You don’t need to havetheArticicecapin
your back yard! You can consider any facet of these seven global issues. energy, waste reduction, urban
design, nature, transportation, environmental health, or water, as described in theintroduction to the
San Francisco Urban Environmental Accords, United Nations Environment Program, World
Environment Day, June 5, 2005. http://wed2005.org/pdfs/Accords.pdf.

. Is our community a Coolcities member? Has our mayor signed the U.S Mayors Climate

Protection Agreement? Would thisbe a Cool challenge? (See: Coolcities: Solving Globa Warming One

City at aTime, SierraClub, http://www.coolcities.usand/or U.S. Congressof Mayors, U.S. Mayors Climate

Protection Agreement, http://www.usmayors.org/uscm/resolutions/73rd_conference/env_04.asp;

Newsweek, April 16, 2007 issue.)

. Could wetake on the Fairchild Challenge? The Chicago Botanic Gardenin Glencoe, Illinoisis

organizing a series of ten contests including eventsfor T-shirt design, recycled artwork, a poetry slam,

picture book design, photojournalism, civic engagement, and so forth, all focusing on avariety of Illinois-

specificideas. At thispoint, the competition isdesigned for high school groups, but there are allowances

for elementary or middle school possibilities. You can find out more by contacting Tree Sturman

(tsturman@chl cagobotanic.org or phone: 847/835-8343).
What is our school’s carbon footprint and what might we do to reduce it?

* How can our community become more aware of its greening/cooling responsibilities?

* What about organizing a Lights Out Campaign, already happening in many US cities? Or a
Household Hazardous Waste Pick-up?

» Can we address the challenges of greenwashing—questioning the environmental-friendly claims
on common products?

Timeline
February 15: Applicationsdue (postmarked by February 15)
February 28: Notification of selection;
Project work beginsimmediately
July 15: End datefor all projects

You can access applicationinstructions on theweb at http://www.ista-il.org. Your application mustinclude
aletter of commitment from your local community partner and your application (within a maximum of
two pages) should address:

Winter 2008 9



* your choiceof community issue,

* how theinvestigation will be accomplished,

» theprescribedtimeline,

» thedirect connectionto your standards-based curriculum,
* theassignment of responsibilities,

* projected expensesand explain thelr justification,

» thepossihilitiesfor local mediacoverage.

Submit five copies of your application, postmarked by February 15, to ISTA Executive Director Harry
Hendrickson, 218 Cumberland Drive, Rochester, IL 62563.

| STA expectsto be ableto fund up to thirty projects, hoping for awide geographic distribution of selected

projects. Wethink that the competition will be high. We hopeto pursue possibilitiesfor sustaining this

project over time, based on your interest levels. Project proposalsthat will receivethe highest priority will

incorporatethefollowing components:

» A strong link between student and community leadersinvestigating community environmental issues.

» A creative and focused plan that can be accomplished in the established time frame. Projects that
propose possi blelonger-term sequencing or stages are encouraged.

» Alignment of theauthentic student investigationsto thelllinois Learning Standards, possibly extending
current curriculum beyond the classroom.

*  Commitment fromlocal community or municipality for matching funding or in-kind services.

» The budget request is based on the “best bang for the buck!” This includes consideration for the
anticipated number of studentswho will beinvolved.

» Local mediacoverageisincorporatedinto the design.

Welook forwardto thischancefor statewideaction - thinking globally, actinglocally. For further information
contact Harry, email: hhendrickson@insightbb.com or phone: 217-498-8411.

Eco-Competition for IllinoisHigh Schools
The Fairchild Challenge at the Chicago Botanic Garden

We are entering anew environmental erainwhich science must recruit thefieldsof economics,
sociology, psychology, literature, art, education, and communicationsto addressthe critical issuesof our,
or any, time. Theurgency of global criseslike climate change underscorestheindispensability of asociety
that is literate in both science and culture. At the Chicago Botanic Garden, we believe that scientific
learning isrooted in critical thinking, engagement, and open discourse. To that end, the Chicago Botanic
Garden offersthe Fairchild Challenge, aninnovative outreach program that empowers high school students
to exercisetheir imaginationsand voices on behalf of the environment.

In hisbook Beyond Ecophobia, author David Sobel addressesacommonfear: that the environment
istoo complex to consider and thereforeimpossibleto change. The Fairchild Challenge confrontsthisfear,
by providing ten meaningful and achievable ways for teachers and young people to engage with
environmental issues and work toward change. At the onset of every school year, the Chicago Botanic
Garden presents high school swith ten multidisciplinary challenges. To participatein the Challenge, ateam
of teachers from at least two disciplines must first submit aregistration form indicating their school’s
interest inthe program. Students must then work asteamsor asindividualsto fulfill the requirements of
each project they elect to undertake.

10 ISTA Spectrum, Volume 33, Number 3
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At the time of this article, twenty-nine high schools have taken on the Challenge to design tee
shirts, plan an eco-event, design billboards, perform at an environmentally-themed poetry slam, craft
children’sstories, rock the eco-vote, design Earth-friendly classrooms, photograph their neighborhoods,
and volunteer at environmental organizations. When duedatesarrive (March and April 2008), participating
schools select and submit their best projects from each category to the Garden. Teams of professionals
within the appropriate fields of expertise then evaluate these projects. Through thisprocess, every entry
will earn pointsfor the school and for the studentsinvolved in creating each submission. Pointsaretallied
and on May 4™, during a springtime ceremony at the Chicago Botanic Garden, prizeswill be awarded to
schools as well as to individual students for their efforts and achievements. For those who thrive on
competition, the Challenge offerssignificant prizes. However, no oneleavesthe Garden without recognition
and asense of accomplishment.

The Chicago Botanic Garden celebratesthe Fairchild Challenge’ sunique capacity to serveadiverse
array of teachersand students. Diane L ebryk, ascienceteacher in the Chicago Public Schools, endorsesthe
program: “| enjoyed the process and satisfaction of knowing that my students gained abetter understanding
of our environment. I would highly recommend any teacher to givethe Challengeatry thisyear. | know
that | will beon board again!” Saysoneof her students: “ The Fairchild Challenge hastaught meto reach
out within myself. ... | personally want to get into environmental science. [The Challenge] allowsmeto
learn more about it.” The program also appeal sto students of the humanities. A junior from Lake Forest
High School reports: “Thiswasjust agreat experiencefor me. I’ ve been writing poemsfor years. ... This
isthefirsttimel’ veever performed, andit wassucharush ... I'venever felt anything likeit.” Art students
should consider the feedback from another student who said that “ ... it wasgreat to be able to use graphic
designto convey amessage, especially animportant onelike environmenta sustainability. Whether you're
artistically inclined or talented, or if you’' regood at writing, or journalism, or interviewing, it'sagreat way
to get involved and use your talent for good.”

The Chicago Botanic Garden makes every
effort to enable participation by any school regardiess
of their resources, expertise, or geographic location.
The Garden also offers supply scholarships, in-school
workshops, transportation stipends, and personal
attention to questions, concerns, and special needs. The
Illinois Science Teachers Association encourages
schoolsinterested in participating in the Challengeto
apply for up to $500 from the Cool Communitiesmini-
grant program. For moreinformation, please contact
. 1. ~ . Harry Hendrickson at hhendrickson@insighbb.com.
;'F“" INE S il Thereisgtill timeto sign up and participatein the 2008

W e 1 program! Teachersinterestedinlearning more about
the Fairchild Challenge should visit the Garden’s
website: www.chicagobotanic.org/fairchildchallenge
or contact Tree Sturman at 847-835-8343 or
tsturman@chi cagobotanic.org.

TheFairchild Challenge program wasdesigned
and initiated in 2002 by Fairchild Tropical Botanic
Garden in Coral Gables-Miami, Florida, which
continuesto support expanson sitesinthe United States
and internationally. The 2007-2008 Fairchild
Challengeat the Chicago Botanic Garden ispresented
by National City.
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Updates From President-Elect Gwen Pollock

NSTA Board of Directors

| am constantly being amazed by the unbelievable quality, sincere dedication, and sheer quantity of resources
that are being shared through NSTA. At thispoint, | want to draw your attention to just a coupl e of resources that might
be particularly pertinent to you. You may want to study anew position paper on the Liability of Science Educators for

Laboratory Safety (http://www.nsta.org/about/positiong/liability.aspx). You may want to share this particular position

statement among your colleagues and administration for some very important conversations. NSTA offers a new and

wide range of opportunities for science educators at all levels through the NSTA Learning Center—you need to check
into the new Science Objects and Science Packs. | attended the celebration for the Toyota TAPESTRY grant recipients
and was completely WOWed. The application material is found at http://ecommerce2.nsta.org/toyota/ and is due on

January 28, 2008. | am also learning about the leadership opportunities for you, the real experts, to become active at

the national level for committees, task forces, and elected positions.

[llinois State Board of Education

| have to share about the wonderful work that has been achieved through the Mathematics and Science

Partnerships grant program from ISBE. Thisgrant program isapart of NCLB and has provided an unbelievabl e set of
professional development opportunities for over 1000 K-12 teachers in the state for the past four years. | can’t even
begin to innumerate the diversity of settings—from nanotechnology clean rooms, to barges on the Mississippi, to the
logistical inner-workings of Caterpillar and Walgreens, to observatories in Japan, with advanced technologies with
direct connection to classroom cal culators, GPS units, and biotechnology. Teachers have been studying and researching
and testing themselves to become better and better and help their students achieve more effectively. Colleges and
universities, regiona offices of education, school districts, and others have been partnering in meaningful settings to
expand our horizons for the math and science of our futures. | amin awe.

We have now begun an even deeper set of opportunities for teachers to complete graduate degrees with specific
endorsements in the sciences and mathematics in twenty-four new partnerships. More information about the school
recruitment phase for these partnerships is found at: http://www.isbe.net/curriculum/math_science/
School_Recruit_rfp.htm. Please contact me about your interest in these programs; some of the cohorts have already
been filled, but many places are still open. The alphabetical listing for the partnerships follows:

. Aurora University leaders will focus on four programs including an elementary mathematics, and science
program and three separate, but interconnecting, secondary programs for mathematics and biology at the Aurora
campus in northern Illinois, as well as a program focusing on Earth/space sciences with colleagues at George
Williams College and Yerkes Observatory.

. Bradley University in Peoria will focus on a new elementary mathematics and science program and a new
environmental sciences program.

. DePaul University in Chicago will create a new middle school mathematics program, along with a new
environmental science program.

. Illinois Institute of Technology in Chicago will create a new physics education masters degree program with
specia attention to middle school teachers.

. Illinois State University in Normal will work on four new partnerships. New interconnecting programs are

being planned in elementary mathematics and science, industrial technology and pre-engineering, chemistry, and
secondary mathematics.

. Loyola University in Chicago will focus on Earth/space sciences, mathematics, and chemistry programs.

. Northern Illinois University in DeKalb will begin work on secondary biology, secondary mathematics and
industrial technology/ pre-engineering programs.

. Southern Illinois University in Carbondal e adds anew program for elementary mathematics and scienceteachers.
They are also focusing on a specia program for teachers in the health science technologies.

. Southern llinois University in Edwardsville will create a secondary mathematics program.

. The University of lllinoisin Champaign will begin work on two new programs; onewill bein physics education

with afocus on the twenty-first century critical technologies and the second will focus on the needs of elementary

mathematics and science teaching and learning.

In closing, the plans for 2009, as the Year of Science—the two hundredth anniversary of the birth of Lincoln and
Darwin, the one hundred and fiftieth anniversary of the creation of the National Academy of Science, and the four
hundredth anniversary of the astronomical telescope - present some extraordinary chances for the focus on teaching
science, especially in Illinois. Best wishes for the New Year.
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2007 ISTA Conference Vendors

American Association for Lab Animal Science of Chicago
Bedford, Freeman and Worth Publishing
Bio-Rad Laboratories
Camp Invention
Carolina Biological Supply Company
CPO Science
Delta Education/FOSS
Eastern lllinois University-College of Science
Energy Concepts, Inc.
Environmental Education Association of Illinois
Explore Learning
Fermi National Accelerator Laboratory
Fisher Science Education-Fisher Scientific
Flinn Scientific, Inc.

Fotodyne, Inc.

Frey Scientific
Glencoe/McGraw-Hill
lllinois Association of Aggregate Producers
lllinois Department of Natural Resources
lllinois Destination ImagiNation
lllinois Environmental Protection Agency
lllinois Petroleum Resources Board
lllinois State Museum
It's About Time-Herff Jones
Kendall/Hunt Publishing Company
LAB-AIDS, Inc.

Lakeview Museum of Arts and Science
Mad Science of McHenry County
McDougal Littell
MacMillan/McGraw-Hill
MicroTech Microscope Sales and Service
Museum of Science and Industry
National Energy Ed Dev (NEED) Project
National Science Teachers Association - District Director Susan J. Whitsett
Northern lllinois University
Pepco
Perfection Learning
Prentice Hall
Project STAR and Rivers Project
Riverside Scientific, Inc.

Science Kit and Boreal Laboratories
Scott Foresman (Pearson) Publishing
Seela Science

Silly Safari Shows, Inc.
Texas Instruments
The Scope Shoppe, Inc.
University of lllinois at Urbana-Champaign Engineering Council
Vernier Software and Technology
Wilderness Classroom Organization
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2007 Conference Thanhk You’s

J. Patrick M cGinn - ExxonM obil

The Illinois Science Teachers Association
wishes to extend its deepest gratitude to J.
Patrick McGinn and ExxonMobil for their gen-
erous support of science educationin lllinois.
Thisyear, Patrick was our keynote speaker at
our annual conference on science education,
presenting “ The Future of Energy: What Will
Your Students Drive in Twenty-Five Years?’
Patrick hasrelocated to Texasasof early Janu-
ary 20068. |STA wishes him nothing but the
best in hisfuture endeavors.

Door Prize Donors

CarolinaBiological Supply Company
CPO Science

EasternlllinoisUniversity - College of Education

Energy Conceptsinc.
Fermi National Accelerator Laboratory
Fermilab Education Office
Fisher Science Education
Flinn Scientific
FotoDyne
Frey Scientific
[llinoisAssociation of Aggregate Producers
[llinois Department of Natural Resources
[llinois Destination ImagiNation
[1linois Petroleum Resources Board
[llinois State Museum
[1linois Science TeachersAssociation
Kendall Hunt Publishing Company
Mad Science
McDougal Littlell
Microtech
Museum of Scienceand Industry
Nationa Energy Ed Dev (NEED) Project
NorthernIllinoisUniversity

Pearson Prentice Hall

Project STAR and RiversProject
The Scope Shoppe, Inc.
Vernier Software and Technology
VWR Education
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| SEL A Pre-Conference

Thisyear’s pre-conference workshop was
Designing for Science. ISELA and Gerry
Munley did aterrificjob of lining up speakers
that gave all participants usableideasand
resourcesfor scienceteaching and learning.

Conference Committee Chairs

Dr. Ray Dagenais- Conference Chair
DonnaEngel - Program

Coleen Martin and Sherry Spurlock -

Regigtration
Carl Koch - Operations
Dr. Judith Scheppler - Conference Publications
Mary Lou Lipscomb-BAP
KendraCarroll - Communications
Julie Gianessi - Special Events

ConferenceVolunteers

Minooka Community High School Teachersfor
reviweing session proposals.

MichelleBetz
LikeBonomo
John Clark
Susan Dahl
Tom Foster

John Giffen )
AlexiaGinsd Our sincCere

Harry Hendrickson  @PO|OSY if we

MelissaH .

Am:?ﬁ;f have missed
your hame.

AmandaMartin
JmMartin
Randal Musch
Gwen Pollock
Linda Shadwick
Troy Simpson
Donald Terasaki
AmandaWard

Thahks to Alll



Teachers for Tanzania:
Sharing Passion for Science Education

Donna Engel
Minooka Community High School

Can you imagine aclassroom where the windows are gaping hol es and the outdoor elementsare
felt each day? Can youimagineaclassroomwheregirlssit upon rocksasthey are considered second-class
citizensand unworthy of whatever chairsareintheroom? Can you imagine aclassroom without necessities
like paper, pencils, books, maps, electricity, or supplies? Can you imagineaclassroom whereteachersare
orators passing down limited knowledge of their subject areaand legend i s blended with knowledge?

All of thisisprobably morethan any of uscanimagine. Tothethirty-six million peoplelivingin
Tanzaniathisisreality, not imagination. Tanzaniacurrently isexperiencing an educational famine. Dueto
insufficient training, lack of funds, and years of economic constraints, Tanzaniarankslowest worldwidein
its ability to educateits children. Thereisa shortage of schools, books, supplies, and trained teachers.
Most teachers havelittle more than ajunior college degree.

A dream began in 1995 to form global partnershipswith American teacherswilling to sharetheir
expertise and having adesireto reach acrossan oceanto help peers. First, teachersparticipateinanonline
program with teachersin Tanzaniadevel oping specific lesson plansand attending training in the Tanzanian
school system. Then, they travel to Tanzaniawhere they model best practices and collaborate with local
teachers to train teachers throughout Tanzania. Some of the teachers coming to the training will have
traveled over one hundred mileson foot to reach the center.

Last summer |, along with two of my colleagues, had the privilegeto travel to Arusha, Tanzaniato
work collaboratively with science teachers devel oping | esson plans and teaching pedagogy to fifty-four
biology and chemistry teachersworking in the Evangelical Lutheran Church of Tanzania(ELCT) schools
in Tanzaniathrough Mwangaza, ajoint partnership of Evangelical L utheran Church of America(ELCA)
synodsinthe United Statesand EL CT synodsin Tanzania.

Itishard to capture the essence of the program and the warmth of the people on paper. Perhapsthe
first words| received from my online partner sumsit up. They were, “ You are most warmly welcomed to
my home.” My partner, Sdlome Lally, hasbeen teaching for nineyears. Sheteachesall levelsof chemistry
and isamatron at her school in Tanzania. She hastwo children. We are both working mothers.

Her enthusiasm for our project camethrough from the moment | clicked on her first message. My
messagesto her werefilled with questions about conditionsin her school and her classroom. Salome has
fifty studentsin her classroom (doubl e the maximum capacity for safelaboratory conditions), no overhead
projector, onetextbook for every six students, no Internet access, no fax machine, and limited lab supplies.
She does have adegreein education but not amajor in chemistry.

Questions swirled through my head each time | typed moreinformation for her. Will she havethe
copper wire necessary to do the lab? Does she understand the activity series | just sent her? Am |
overwhelming her with my resources?

Asl| typed from the comfort of my home, Salome had to go to an Internet café each day, aquarter
of an hour from her hometo receive my messages. Onceagain, | amreminded how richly blessed | am, and
| am amazed at her dedication to this project and to her students. Each day shewould stop at the Internet
caféand click on my messages.
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It iseasy to seethe differencesin our lives but | am reminded of what we have in common. We
shareadesireto teach. We shareadesireto make adifferencein thelivesof our students. We both want
what isbest for our studentsand for our own children. This connection allowsusto bridgeagulf aswide
asan ocean.

| wish | could say that | arrived in Tanzaniawith peace of mind, but | arrived in Tanzania sleep
deprived and terrified. It wasunbelievably dark and as| stumbled down theairplane stairsinto afield- |
could only imagine the bugs and snakes crawling and slithering around me. Our team dealt with customs,
luggageretrieval, and questionsfrom officialswe did not understand, being stopped by thefake police, and
thelongest bumpiest rideup adirt trail with our heartsin our throats and our ssomachsbouncing everywhere.
We were gripping each other by the time the gates opened to Mwangaza.

Then the most amazing thing happened. Wewerewel comed home. With asimplephrase, “Karibu
SanaTanzania,” and awarm handshake, we were escorted from the dark into the light. Thislight comes
from within the people of Tanzania. You can seeand fedl thelight intheir smiles, intheir handshakes, in
their willingnessto share what they have to make you comfortable, intheir voicesasthey sing and praise
God, intheir total acceptance of you—astranger from aforeign land.

It would bevery easy for meto dwell onwhat the people of Tanzaniado not have. It wasdevastating
to me as ateacher to see schools surrounded by barbed wire, textbooks that were thirty years old, bare
walls, minimal to non-existing supplies,
lack of technology, lack of formal
knowledge, and unimaginable poverty.
But | would like to spend some time
telling you about what they do have and
why the work of Mwangaza is so
important.

First, they haveathirst and love
for knowledge: | want youtoimaginea
sponge. It isdry until it is dipped in
water, and then it hasthe ability to soak
up water and expand. The minds of
Tanzaniaarelike that sponge. We met
students from the Ilburo Boy’s
Secondary School, which is next door
to the MwanganzaL earning Center. As
soon asthese students |earned we were
from America, they wanted to ask
guestion after questiontolearn. Not only
werethe studentslikethis, but also our
guards. Each night after our work with
theteacherswasdone, wewould sit with
our flashlightshuddled under an outside - e A ' L
light, teaching our guardsto read simple ' ———— N “
children’ sbooks. To these men, reading 3 -
about Winnie the Pooh and Cookie / _ 06/ 17/ 2007 Q}‘
Monster was agateway to not only their ' , - A= :
futurebut to their children’sfuture.

The second reason thiswork is
so important is the remarkable work

i
M

Emanuel M akoninde putting the finishing toucheson the
Hoffman apparatus.
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ethic of theseteachers. | wason the chemistry team and our topic waselectrolysis. After showingthema
picture of aHoffman apparatus, they decided to makeit themselves. They had to walk over an hour to their
lab to find the material to make the tubes and the connectors, then walk another hour back to the center to
gain my approval. Next, we had to make sure it worked. We were really struggling and | was ready to
throw inthetowel, but not the Tanzanians. After sending meto Lal aSaama (peaceful deep) and witha
promise of acelebratory dinner if they could get it to work, the Tanzaniansworked through the night until
the apparatus met my approval. It wasanincredibly hard struggle but they were not ready to give up.

Wewitnessed this samework ethic asmen and women struggled with new technol ogy. For some of
theseteachers, thiswasthefirst opportunity they ever had to touch acomputer. Towitnesstheir joy asthey
sent their first email or learned the skill of surfing the Internet for resourcesfor their classroomswastruly
incredible. When the power went out, they continued to work inthe dark devel oping their own lesson plans
totake back to their classrooms. With borrowed flashlights and sitting on thefloor, they searched the new
American textbookswe had brought with usfor ideas.

Finally, the people of Tanzaniahave open heartsand minds. They want toimprove. To them, this
week of training isagift. We were continuously thanked for bringing our knowledge and our skillsto
them. Thisweek was also a gift to us. To be surrounded by dedicated and passionate professionals
searching for waysto teach their studentsand improvetheir country was simply the most amazing journey
of my life. | cannot wait to go back and continue my journey with my new friends.

How can you become involved?
» Donateteacher editions/resource materials,
* Becomean online partner with aTanzanian teacher;
» Designonlinelesson plansfor use by seminar participants;
» Invite Teachersfor Tanzaniato speak at your school.

Seethe photos of “ Teachers
for Tanzania” found on the

Morelnformation
Www.mwangaza-partnership.org
www.mwangazaeducati onforpartnership.org/education.html

cover.

Author Information
Donna Engel is science chair at Minooka Community High School. She can be reached by email at
dengel @mchs.net

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 sherryduncan@insightbb.com.

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

Educators Share Information, Lessons, and Tips

Mary Lou Lipscomb
[llinoisM athematicsand Science Academy

Professional development involves more than going to workshops. Itinvolvesall thewaysthat teachers
learn to perfect their skillsaseducators. Aslifelong learners, teachers accumul ate awide variety of
knowledge and skillswhich are used to createideas, activities, or entire units. Whether used to spark or
maintain interest, keep things moving, or hel p students understand aconcept in away that isunique or
different, sharing theseidesas, activities, or unitswith colleagues provides professional development for
al involved.

A sincere“Thank You” to al of the teacherswho have shared ideas with coll eagues through Teacher-to-
Teacher.

AWorldin Motion

Greg Reiva, physicsand physical scienceteacher and apoint of contact at Streamwood High School in
Streamwood, writes, “ For over eleven years| have advocated for and implemented project-based science
within the physics, chemistry, and physical science curriculum at Streamwood High School. | support an
inquiry approach to learning sciencein the classroom and | aspireto bring to my studentsalearning
experiencethat can help them face the problemsand challengesin arapidly changing technol ogical
world.

“Afew yearsago, at an NSTA Conference on Science Education, | met Darlene Geweth, an educational
program representative from SAE International . She offered atruly unique opportunity for my students
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to do engineering-based proj ectsin the classroom which utilized proven design materials, curriculum,
and technical support. These engineering-based projectsare part of AWbrld in Motion® (AWIM). The
best thing about AWIM isthat it isfreeto scienceteachers of grades 3-12.

“1 haveimplemented the SAE International AWbrldin Motion® lessonsand activitiesin my physical
science classes at Streamwood High School over the past severa years. It has been atremendously
successful learning opportunity that addressesthe diverse abilities, interests and needs of my students.”

AWIM employsan engineering based model for learning science and addresses state and national
standards. The materials provide the studentswith alearning experience that ishands-on, inquiry driven,
and leadsto higher levelsof critical thinking. The concepts of motion, force, work, and energy are
explored by the students asthey are designing, building, and testing motorized vehiclesand airplanes.
Theactivities stressteam work, creative thinking, and are performance-based in their assessment. Itis
thetypeof curriculainitiative that can be considered the hallmark of what is needed today in science
education.

Throughout thelessons, the students are exposed to overarching questionsin sciencethat areanswered
only through thoughtful inquiry employed while doing the science, not just reading about it in abook or
being lectured onit by ateacher. It demandsthat students use the skillsand abilitiesthey have devel oped
over theyearsaslearnersand to continually learn from each other.

Through this scientific investigative and design team work students discover that science can be exciting
and challenging and that it can be worth their effort to do their best.

Thedesigning, building, testing, questioning, and redesigning of engineered prototypesdevelopsthe
self-efficacy of studentsboth aslearnersin school and aspeoplein society. Thisexperienceand the
achievement reached by studentsin this performance-based approach to learning will enhance within
each student the skillsand abilitiesto take on future challengesin their lives, to be successful, and to be
recognized for their achievement.

Inquiry-based science education provides powerful learning experiencesfor studentsasit helpsthemto
navigatetheir interestswhile providing aboost in confidenceto help them achievetheir potential as
individuals. The merits of learning science through hands-on experiences such as provided by AWorld
in Motion arethetrue essence of what science education should be about in the twenty-first century.

To find out more about A World in Motion®
and to get thefree materialsfor your
classroomvisit their website at http://
www.awim.org/.

+++++

If you havelab or classroom management
hints, great websitesyou have used, science
activities, lessons, or demonstrationsthat you
havefound to be effective with your students,
please send them to me electronically at
lipscomb@imsa.edu.
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Articles

Getting Pre-K and Elementary Science Content
Through Recent Picture Books

Jean Mendoza
Millikin University

Lois Ehlert brings

| nf or nat | onal
content to
preschool age
chi | dren t hrough
sinple text, brilliant
col ors, and

| nagi nat i ve col | age

What do autumn leaves, the movement of
the Earth, a chorus of frogs, and an amazing
friendship between an orphaned pygmy hippo and
an ancient tortoise have in common? They areall
featured in recent award-winning children’ sbooks
that are likely to spark a young reader’s (or
listener’s) interest in things scientific.

In Leaf Man (2005, Harcourt), author-
illustrator Lois Ehlert continues her tradition of
bringing informational content to preschool-age
children through ssmple text, brilliant colors, and
imaginative collage. This time she uses playful
language and ahint of personificationin her writing,
accompanied by scenes constructed of real |eaf
specimens and other autumn-related items. The
narrator findsaleaf “man” who like any bunch of
fallen leaves, must “go where the wind blows.”
Ehlert assemblesfound itemsto represent her main
character and the scenery through which he passes.
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over themarsh, the prairiemeadows, alake.... The
Leaf Man’'s journey invites explorations. Can
children locateleaves and seeds outdoorsthat ook
likethe ones Ehlert has used? Can they spot random
bunches of leaves that resemble people, animals,
plants? If they make their own Leaf Man on the
playground, will it stay or will the wind carry it
away? Isthat Leaf Man really alive, and how can
they know? What are some other changes autumn
brings? The book’s beautiful end papers—rich-hued
photocopiesof |eaves, |abeled with care—can serve
as a model for children’s own displays of |eaf
collections.

On Earth (2005, GP. Putnam’s Sons) isfor
somewhat older children, though preschoolers may
connect better with it than with other books
containing information about the Earth’srotation,
itsorbit around the Sun, and so on. With imaginative
illustrations and precise yet poetic word choice,
author-illustrator G. Brian Karas managesto infuse
factual information about our home planet with a
senseof mystery, excitement, and even awe. Thefirst
line, “On earth, we go for a giant ride in space,
spinning like merry-go-round,” isthe caption for a
colorful two page spread of children onawind-swept
grassy hillside. Turn the page and there’'s an
engaging two page diagram illustrating how the
Earth* spinsonitsaxisand circlesthesunin agreat
sweep.”

Throughout On Earth, Karas uses
specialized vocabulary —axis, rotation, revolution,
orbit (there’'s even a glossary) — but manages to
translate the terms into a child's “here and now”
through pictures and text that emphasize children’s
day-to-day experiences. watching shadows grow
long, celebrating abirthday, walking to the school
bus.
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Teachersmay find that theillustrations offer
opportunitiesfor “sciencetalk” with children; they
are somewhat impressionistic, with human figures
standing disproportionately large on the Earth. The
final picturein the book eveninvitesdiscussion of
acontroversy: studentswho are up-to-date on their
astronomy may notethat Karas' solar system seems
toinclude Pluto asaplanet. But someastronomers
believeitisnot; what (anintermediate-gradeteacher
might ask) hasled themto that conclusion?A teacher
might usethe sameillustration to raise aquestion:
How much “to scale” isthat representation of our
solar system? Students can then go to aWeb page
that can rapidly calculaterelative size of planetsand
the scaled radius of their orbits: http://
www.exploratorium.edu/ronh/solar_system/
index.html. The class could follow up by creating
their own scalemodel, or taking afield trip to one
of those models in Peoria (starting in Lakeview
Park) or at Parkland Collegein Champaign.

Back on Earth, the story of the friendship
between ayoung pygmy hippopotamus and agiant
tortoise (Owen and Mzee respectively, to their
human caregivers) made headlinesfor severa years
and continues to generate great interest among
children and adults alike, thanks in part to three
photo essays about the pair:

. Owen & Mzee: The True Sory Of A
Remar kable Friendship by I sabellaHatkoff, Craig
Hatkoff and Dr. PaulaK ahumbu, and Peter Greste.

. Owen & Mzee: Language Of Friendship
by Isabella Hatkoff, Craig Hatkoff and Dr. Paula
Kahumbu, and Peter Greste.

. Best Friends. Owen and Mzee by Isabella
Hatkoff, Craig Hatkoff and Dr. Paula Kahumbu,
and Peter Greste. (Thisisasturdy board book, with
alower reading level than the first two Owen and
M zee books.)

The co-authors include a child (Isabella
Hatkoff), her father (Craig Hatkoff, children’sbook
author and co-founder of the TriBeCafilmfestival),
the manager of thefacility where Owen and Mzee
have been housed (Dr. Kahumba), and an
internationally known photojournalist (Greste).

Asmany children now know, the baby hippo
that came to be known as Owen was orphaned in
the 2004 tsunami that devastated partsof Asiaand
Africa. When he was rescued (and a difficult and
traumatic rescueit was), hewastakento Haller Park
inKenyawhere heimmediately astonished the staff
by bonding with an ancient Aldabratortoise. Perhaps
more astonishing wasthe big reptil€’ stolerance of
hisnew admirer. Observerswere a so surprised by
themode of communication thetwo eventually used
to communi cate with each other.

A class can also follow the story of Owen
and Mzee online. Many fanswere disappointed to
learn that Owen and M zee have been separated so
that Owen can be with another orphaned hippo.
Whilehuman beingsmay feel sentimental about the
“remarkablefriendship,” therewererisksinvolved
for both Owen and Mzee, and the staff at Haller
Park decided the separation wasawise move.

When sharing the Owen and M zee books,
teachers might want to especially call students
attention to theway the books avoid the temptation
to anthropomorphize theanima “ protagonists.” The
authorsstick to descriptionsof observablebehaviors;
they may speculate, but they do not pretend to get
insidethemind of either creature. Infact, the books
are good examples of how to tell a non-fiction
“story” through written and photographic
documentation. Students may want to try the same
methods to report on behavior of pets or other
animalsthey can observeregularly. Studentswho
are already competent readers(say, in fourth grade
through middle school) may wonder why their
teacher issharing apicture book with them—"Those

Winter 2008 21



are for little kids!” But the teacher can invite
discussion of thevalue of photo essaysfor peopleat
any age. After all, adults are captivated by the
picturesof Owen and Mzeetogether, just aschildren
arel

Another feature of thebook that might interest
older elementary students is the fact that it is
dedicated to thememory of nearly two hundred and
fifty employees of the L afarge Group who died or
who are still missing after the same December 2004
tsunami that left Owen stranded. Though thepublic
imagination abroad has been captured by Owenand
Mzee, the effects of the tsunami are still being felt
among familiesliving whereit struck. Studentsin
fifth grade or middle school might want to
investigate the geological and human factors that
madethetsunami so devagtating. A classmight even
look into severa events, such asmajor earthquakes
or Hurricane Katrina, and comparethefactorsthat
make each one something that humans term “a
disaster.”

Life-and-death dramaonasmaller scaleisthe
subject of yet another award-winning picture book:
Song of the Water Boatman and Other Pond Poems
(2005, Houghton Mifflin), written by Joyce Sidman,
and illustrated by Beckie Prange. (Song is a
Caldecott Honor Book; it was honored for its
illustrations though it did not win the top award.)
Beckie Prange’ shand-col ored woodcuts capturethe
beauty of a pond, and the tension of the struggles
that go on above and benesath its surface. Richly
detailed double-page spreads greet the reader at
every page-turn; hues of green, brown, and blue
abound—just asachild would seeup closeinared
pond. Joyce Sidman’s captivating poems vary in
length, style, and topic, but all are accessible to
young readers or listeners. The first poem, Listen
for Me, has a predictable structure and repetitive
rhymesthat invite choral reading:

“Listen for meon aspring night/ on awet night/ on
arainy night./ Listen for meonastill night,/ for in
thenight | sing.”

A whole-classread-aoud of thesix stanzasof Listen
for Meisespecialy apt because the poem’s subject
iSspring peepers, thetiny frogswhose chorusescan
fill the spring night by a pond. Other poems must
be seen aswell as heard to get their full effect. In
Soring Splashdown, about afamily of wood ducks,
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placement of the phrase“leaping, leaping” on the
pageillustratesthefall of thefluffy ducklingsfrom
the nest to the pond’ssurface—afall they must take
in order to survive. Thefinal poem, Into the Mud
hasitsown specid shape, mimicking theappearance
of itssubject, apainted turtlegoing into hibernation.
Sidman bringsin humor to these pond stories—as
in Diving Beetle's Food-Sharing Rules, which, as
thereader soon learns, do not involvesharing at all.

Song of the Water Boatman isin a category
of booksthat some people call “science poetry” —
writing that makes use of imagery, metaphor, smile,
and evocative word choice to impart or support
factual information. Carolyn Lesser, Douglas
Florian, and Thomas Locker have al produced
picture booksthat do this. (Check themout, if you
haven't already!) What sets Song apart from many
such books is that an informational paragraph
accompanieseach poem, set off tothesideinaplain
typeface, so that its explanatory text is readily
accessible but not visually part of either the poem
or the illustration. Books by the other poets
mentioned are likely to have their strictly-
informational text in the back of the book. Having
the information near the poem makesit easy for a
teacher/reader to share asneeded; but setting it apart
on the page makes clear that it can be addressed at
another time, separate from the poetry, or used
immediately to enhancethe meaning of apoem. The
book’sfina pageisaglossary not directly connected
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to any of the poems, but still featuring Prange’s
woodcut decorations.

Teachers in elementary schools may feel
forced to exclude science content while they spend
hours preparing children for language arts portions
of standardized tests. Bookslike Song of the Water
Boatman may be the answer to the question,
“Where's my time for science?’ Itsillustrations,
poems, and informational text together provide
biology content along with potential language arts
lessons.

Finaly, in 2006, the book that took the
Caldecott Medal for illustration isonethat teachers
might use to engage young people’s scientific
imagination, though perhaps not in the sameways
asthe other books discussed in this article. David
Weisner’sFlotsam (2006, Clarion Books) isfantasy
that relieson thereader’ sawareness of biology and
technology to make the story work. Weisner’s
previousaward-winning work hasincluded Tuesday
— when frogs levitate on lily pads — and a
postmodernist approach to page boundariesin The
Three Pigs.

In Flotsam, he takes the audience on a
wordless exploration of the possible (and the not-
so-possible) fruitsof curiosity and theinvestigative
process. The story’s main character, clearly a
budding naturalist, brings amicroscope and other
equipment to the beach. There his attention is
captured by avintage camerawashed up onthe sand,
somewhat the worse for wear. The story turns on
what the boy does next, and what he discovers
afterward. To say moreisto give away too much!

Because the story is told solely through
illustrationsarranged like acomic book or graphic
novel, young people may want to invent their own
narratives, or simply let the pictures speak for
themselves. After students get to know Flotsam, a
teacher might take off from the story to introduce
topics such asthe waystechnology can changethe
wayswe seetheworld. Microscopes|et usinspect
and try to understand worlds that are invisible to
our naked eyes. Photography alowsusto makeand
keep visual recordsacrosstime. Sometimes Nature
renderstechnology irrelevant —it can wash away a
photographic record. The natural world holdsmany
wonders yet unseen, or perhaps seen thanks to
technology, but misinterpreted. The students are
likely to havetheir own storiesto relate about such
things.

Because Weisner playswith what weknow,
or think we know about what goes on under the sea,
sharing Flotsam with a class of, say, middle-
schoolers also invites them to consider such
guestions as, “What if we' re wrong? What if the
limitations of our technology lead us to
misunderstand the world — thoroughly or at |east
partly?’ (By the way, it's agood idea to have the
students find out what the term “flotsam” means;
even some adultsare unclear about it.)

When sharing any of these books with a
class, beawarethat children above about third grade
sometimes have a prejudice against picture books.
Proficient readers who rely on text rather than
illustrationsmay act asif these books aretoo young
for them. At such times, a teacher may want to
remind aclassthat one picturetruly can bewortha
thousand words; that pictorial representations are
essentid to scientific record-keeping; and that agood
scientist triesto make use of all cluesheor shecan
find when studying the world. Flotsam, the Owen
and Mzee books, On Earth, and Leaf Man, eachin
itsown way, can help ateacher bring scienceinto
thelivesof students.

Do Soectrumreaders have stories about sharing any
of these bookswith children? Jean Mendozawould
like to hear them! Contact me at
jmendoza@millikin.edu, and be sure to put
“Joectrum” inthe subject line.
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Buzz, Crawl, Creep:

Scientific Processes Through Literacy Srategies
Sephaniel. McAndrews

Southern lllinoisUniversity Edwardsville

Wouldn't you like more buzz, crawl, and
creepinyour classroom? Asaresult of theNo Child
L eft Behind legidlation and astronger emphasison
reading and writing in the curriculum, science has
often been placed on theback burner. Many children
however, would be more engaged in meaningful
reading and writing experiencesif they were based
on topics of interest and importance, including
scienceand technology. According to Romanceand
Vitale (2004), through integration, teachers can
increase theamount of timefor meaningful learning
in science, reading comprehension, and writing
composition. Effective reading, writing, and oral
language strategies can enhance the devel opment
of conceptua understanding of scienceand critical
thinking.

The 5-E instructional model was initially
designed as an instructional model for teaching
science (Trowbridge and Bybee, 1996). The five
elements of this model include: engage, explore,
explain, elaborate, and evaluate. However, by
applying thismode to reading comprehension and
writing composition during scienceinvestigations,
childrenwill not only gain essentia scienceprocesses
and concepts, but they will aso enhancetheir literacy
development.

A single integrated unit of study of
arthropods can incorporate numerous literacy and
science standards and objectives. This article
provides examples of how to integrate reading with
hands-on science investigations based on the
National Science Foundation science content
standards (National Research Council, 1996) and
the English Language Arts Standards (National
Council of Teachersof English and theInternational
Reading Association, 1996). The examples are
based on asampleunit on arthropodsfor gradesthree
tofive.
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The 5-E
Instructional nodel
was originally

desi gned as an
Instructional nodel
for teachi ng sci ence

During thearthropod unit, the studentswill
plan and conduct research on arthropodsand i ssues
related to them. They will ask questions, make
predictions, observe, collect field and text data, and
document arthropod characteritics, behaviors, and
interactionswith their environment. To answer their
guestionsand learn more about arthropods, students
will be conducting six investigations.

1. Collect field data about arthropods and their
environment in aone meter by one meter plot
outinthefield.

2. Useavariety of collectiontechniquesto obtain
samplesand classify arthropodsfrom multiple
environments.

3. Observe, carefor, and document thelife cycle
of Painted Lady Butterfliesin the classroom.

4. Investigate one order of arthropods (Insecta
will be divided by taxonomic class) using
multipleresources. Studentswill writeareport
and prepare apower point presentation for the
class.

5. Investigate one health or environmental issue
related to arthropods and make a three fold
brochure explaining the problem or relation
between arthropodsand people.



6. Create an arthropod resource guide
including ataxonomy of arthropods, the classes
of arthropods, the characteristicsand behaviors
of arthropods, examplesof arthropods, labeled
diagrams of arthropods, diagrams of
metamorphos sand incomplete metamorphosis,
and aglossary.

The arthropod unit will be outlined using
the 5E model: engage, explore, explain, elaborate,
and evaluate (Trowbridge and Bybee, 1996). While
each of these stages can be accomplished inagiven
lesson, they are recursive throughout the unit.
Examplesof specificliteracy strategiesaredescribed
under each step of the 5E model. These strategies
can beused for severd of thedifferent investigations
above.

Engage

This stage creates interest, generates
curiosity, raisesquestions, and elicitsresponsesthat
uncover what the student knows about arthropods.
In this stage studentswill be introduced to each of
thesix investigations.

1. List-Group-Label Strategy (Taba, 1967 in
Tierney and Readence, 2005). Tointroducetheunit,

bring in specimensand pictures of arthropods, but
do not identify them. Ask the students: What do
you know about these animals?List thecomments
on post-it notes. Help the students group the
statements and then make labelsfor the categories
such as: What arethey called? What doesit look
like? How are they different? Where doesit live?
What doesit do?What are examplesof other related
animals?

2. Inquiry Chart Strategy (adapted from Hoffman,
1992 in Tierney and Readence, 2005). To study a
topic in-depth using hands-on research and
information from multiple texts, students need to
begin by devel oping research questions. Createthe
I-Chart (figure 1) and brainstorm guiding questions
with the class. These questions can be for the
arthropod research or the health and environmental
issuesinvestigations. Example questions: Why are
spidersnot classified asinsects? How can you get
sick from mosquitoes?

Gather resourcesto help studentsinvestigate
their answers. Someanswersmay be obtained from
collecting data out in the field. The teacher then
asks students about their prior knowledge on that
topic and records it under the correct guiding

Figurel. Inquiry Chart.

most are ruthlessly efficient
killing machines.

Topic Question 1. 2. 3. 4. Interesting | New
Facts & Questions
Figures

Guiding Why are spiders not

Questions classified as insects?

What we They have 8 legs.

know

1. Field data | Their bodies are divided

into 2 segments.
2. Text book | All are flesh-eaters, and

Sources

3. Trade book | They also have 4 other
appendages that flank the
mouth and work as fangs,

feelers, or claws.

4. Internet site | The first of legs are used for
http://www.ki | holding the prey and
dport.com/Ref | feeding.

Lib/Science/A
nimals/Arach
nids.htm

Summary
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guestion. Additional informationisrecorded under
interesting facts and students’ new questions.
Studentsthen read from avariety of sourcesandthe
teacher records what they learned. The students
generate summary questionsfor each of theguiding
guestions. The students then compare the
information from each of the sourceswiththeir prior
knowledge. The students continue to pose new
guestionsand research to answer them. Theinquiry
chart can become an individual or group research
project. Finadly the studentsreport their findingsto
thewholeclass.

3. Group Investigation Approach Strategy (Walker,
2004)

Studentswill select aclass of arthropods to study
and present atopic in cooperative groups. Students
will be placed in groups and will choose an
Arthropod class to research: Tribobida (extinct),
Arachnida, Myriapoda (Chilopodaand Diplopoda),
Crustacea, and Insecta. ClassInsectacanbedivided
into smaller groupsby orders. The studentsconduct
preliminary research and develop alist of questions
to investigate, which is then organized by key
categories and subtopics. Research groups are
organized around subtopics: morphology of animal
structure, habitat, behavior, food sources, defenses,
interaction with humansand other animals, and so
forth. Thisinvestigation will continuethrough the
explore, explain, and evaluate stages. Explore:
Students select appropriate resources to read.
Explain: They summarizetheir learning and share
it during reporting sessions. Each group preparesa
product (web page, PowerPoint, poster, and so
forth.) to sharetheinformation they learned about
their subtopic. Evaluate: Together with your
studentsdevel op summary questionsto ask theclass.
Studentswrite areflection about what they learned
from each group.

4. Think-Pair-Share Strategy

Before going into the field, studentswill read two
articlesto preparethemfor their field investigation.
The first article, Some Clues to Describing and
Under standing Organisms (American Museum of
Natural History, no date), provides ways to look
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for clues and questions to guide students in
Arthropod observations:

» Describehow and wherethearthropod goes
(toflowers, in open, under plantsor stones,
or waits).

» Describe how it eats (chew, pierce, suck)
and what it eats (sameor different plantsor
animals).

» Describehow itlives(aloneoringroups).

» Describe what it does (eat, mate, care for
eggs, fight, interact with others, get eaten).

» Describehow itisbuilt (mouth parts, legs,
stingers, and eyes).

The second article explainsthe best waysto
catch arthropodsinthefield, such asaeria netting,
sweep netting, beating, hand collecting, pitfall
trapping, and Berlese funnel (American Museum
of Natural History, no date). After reading each
article, the studentswill think about what they read,
pair up with a partner, and share how they can
describe their arthropods and how they might try
catching arthropods.

Explore

Encourage students to work together
without giving direct instruction during reading,
writing, and field experiences. Observeand listen
asthey interact. Ask probing questionsto redirect
students' investigationsintheir text readingand in
thefield.

1. Journal Writing Strategy: Students document
their field experiencesintheir journal. Onthefront
cover students write “Field Journal,” “ Scientist:”
andtheir name. Onthefirst page studentswritethe
procedures used for mapping out their meter-square
plot and their research questions. On pagetwo they
record the location, description, and make ascale
drawing of their plot. For each observationthetime
of day, temperature, and weather conditions are
recorded. Also included are drawings and
descriptionsof plants, animalss, evidence of animas,
mineras, and evidence of humans. Findly, for each
observation students describe any animal behavior
observed.



Topic: Order Hymenoptera Date:

Question 1 Resource Summary Connection or
Why are leafcutter | Bingham, Morgan, | Because they have | Example:

ants different shapes | and Robertson different jobs to do: | This is similar to

and sizes? (2007). Buzz. P. 90

bees with a queen,
nurse bees, and
worker bees.

Queen, guard, leaf
cutter, prince,
gardener and nurse.

Figure2. Sample Page of Notes.

2. Learning Log and Entomology Resource Guide:
(McAndrews, in press). Students will document
their learning from textsfirst in their learning log
and then synthesizeit in their Entomol ogy Resource
Guide. Thelearninglogisdated each day and begins
with maps of background knowledge and lists of
student questions. Figure 2 showsasample page of
notes. There can be more than one resource and
summary for each question. Notescan asoinclude
drawings, graphic organizers, and terminology. One
useful tool for children’sarthropod identificationis
The Field Museum’s Underground Adventure Soil
Critter Field Guide (2005). A morecompleteguide
isthe National Wildlife Federation Field Guideto
Insects and Spiders and Related Species of North
America (Evans and Tufts, 2007).

Explain

Students will use their journals and other
resourcesto answer their research questions, explain
their investigations, complete their arthropod
resource guide, and demonstrate their understanding
of theidentified arthropod science objectives.

There is considerable vocabulary and
concept devel opment required when learning about
arthropods. There are three strategies that are
helpful:

*  Studentssort arthropod vocabulary wordsby
meaning in the ldeaWeb.

* In the Morphology of Words strategy
students break words up into meaningful
units such as English, Latin, or Greek
prefixes, suffixes, and roots. (Morphology
has two definitions: in linguistics it is the
study of the structure of words; in scienceit
isthe study of the structure of animals.)

» Using the semantic feature analysis grid,
students classify arthropods by their
characteristics.

1. IdeaWeb Assessment: (Ogleand Correa, 2007).
Useasapre-test for prior knowledge and apost-test
on knowledgelearned. Instruct studentsto choose
words from the lists and put them under the
appropriate category or concept. They may useas
many of thewords asthey know but only use each
word once. Some categorieswill have blank spaces.
Thecorrect answersareinfigure 3.

2. Morphology of Words Pre-test/ Post-test
Assessment (Ogle and Correa, 2007).

Tolearn new vocabulary, it isoften hel pful to
chunk wordsinto partswhich sometimes can be
used to figure out word meanings. Sampleanswers
arefrom thetext Buzz (Bingham, Morgan, and
Robertson, 2007).

arthropods
word parts athro pod s
part meaning joint foot morethanone

Probably means: Thingswith ajointed foot.
Definition: Aninvertebrate with asegmented bodly,
jointed legs, and an exoskel eton.

Quotefromtext: “Arthropodsarethe most
successful animalson Earth” (Bingham, 2007, p.
13).

Related words: tripod- threefeet, myriapod- many
feet
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antennae exoskeleton mantises entomologist arachnid molting
thorax cephalothorax | crayfish abdomen wasps myriapod
entomology scorpion crustacean migration metamorphosis | invertebrate
beetles insecta pollination centipedes compound eye
Body Part

myriapod
- exoskeleton
irwertebrate

thovax
arachnids

abdomerv
wsector
crustacearv

anternnae

compound eye

Arthropod

Study and
Behaviors

beetles
centipedes migratiow
scovpiong entomology
croyfishv metamorphosis
moltt

wasps e e A .
monii

e pollination

Figure 3. Word Categoriesand Concepts.

entomologist
word parts entom olog ist
part meaning insect study person

Probably means. A personwho studiesinsects.

Definition: A scientist who studiesinsects. Some study the classification, lifecycle, distribution,
physiology, behavior, ecology, or population dynamics of insects (Dunn, 2007).

Quotefromthetext: “Forensic entomol ogists may be called to the scene of acrimeto gather evidence,
or may be sent samplesby apoliceforensic scientist” (Bingham, 2007, p. 131).

Related words. entomology, the study of insects, biologist- apersonwho studieslife.
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exoskeleton
word parts exo
part meaning outside

skeleton
structure

Probably means. Something with astructure outside.

Definition: External hard supporting system of an arthropod.

Quotefromtext: “Most big animals have askeleton ontheinside. An arthropod’'sisontheoutside. Like
asuit of armor, the external skeleton (or exoskeleton) ismade of stiff plateslinked together” (Bingham,
2007, p. 7).

Related words. external-outward or outside, exotic-from another country, expand-to spread out,
vertebrate- animal swith backbones.

metamorphosis
word part meta
part meaning about itself

morpho gs
formor shape process

Possibly means. Process about itsform or shape.

Definition: The process by which an organism undergoes dramatic changesin body forminitslifecycle.
Quote from text: “Most insects go through a dramatic transformation as they turn into adults. Often the
changeis so great that the adult looks totally different from the young insect. The changing processis
called metamorphosis’ (Bingham, 2007, p. 54).

Related words. morphology- The study of theform or shape of wordsor shape of animals. photosynthesis-
A processinwhich plantsuselight to synthesize organic compounds from carbon dioxide and water.

Example: Animals

Classifying Insect Arachnid Crustacean Myriapoda Not An
Arthropods: Arthropod
Number of legs | 6 8 spiders 10 (woodlice Numerous No Legs
6-12 scorpions have 14) (30-750)
Number of 3 (head, spiders 2 parts 1-2 many, with
body parts thorax, (cephalothorax legs on each
abdomen) and abdomen); segment
ticks (body not
divided)
Antennae one pair No (-) two pairs Yes (+) some
Number of 2 pairs No (-) None (-) None (-) None (-)
wings
Shape of body oval oval oval long, thin long, thin
Where live air, land and | land most in water, | land soil or water
water breath through
gills
Examples flies, spiders, crabs, lobsters, | centipede and slugs, snails,
beetles, scorpions, ticks, crayfish, and millipede and worms
bugs and mites shrimp

Figure4. Animal AttributesMatrix.
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3. Semantic FeatureAnalysisMatrix (Johnson and
Pearson, 1984 in Walker, 2004):

Students can use various texts to complete this
matrix (figure4) in order to sort out thesimilarities
and differencesamong classes of arthropods. Each
animal isclassified by theattribute, putting a brief
description or + or — in each box indicating the
presence of each feature.

Elaborate

Studentswill use previousinformation on
arthropodsto ask new questions, propose solutions,
and draw conclusionsin novel problems.
1. Scientistsusethefollowing categoriesto classify
livingthings. kingdom, phylum, class, order, family
genus, and species. Inorder to remember the order
students can use the following sentence as a
mnemonicdevice: “KidsPrefer CheeseOver Fried
Green Spinach.” Each student will select oneorder
in the Phylum Arthropoda (figure 5) to study and
present in a PowerPoint presentation.
2. Students can make an anima kingdom schematic
word map (Tierney and Readence, 2000) including
the phylum, class, and order for arthropodsand the
comparative branches for Primates to show how
they arehierarchically related. For onespeciesin
that order, they will complete the schematic map
using the chart below aswell asmake aschematic
word map of the animal kingdom, showing the
relation.

Evaluate

Students* answer open-ended questions by
using observations, evidence, and previously
accepted explanations; demonstrates an
understanding of knowledge of the concept or sKill;
evaluates her own progress and knowledge; and

asksrelated questionsthat would encourage future
investigations’ (Trowbridge and Bybee, 1996, p.
218-219).

For each artifact and investigation
conducted during theexplore, explain, and elaborate
phases, devel op a scoring guideincluding each of
the applicabl e science and language arts obj ectives.
Figure6isageneral example; however, youwould
want to include amore detailed scoring rubric for
eachinvestigation.

Through this integrated arthropod unit,
students use their reading, writing, and
communication skillsto demonstrate their ability
to plan, conduct, analyze, and synthesizeinquiries,
and comprehend many of the life sciences and
sciencefieldsin personal and social perspectives.
Not only that, it putsthe excitement of buzz, crawl,
and creep back into your sciencelessons.
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Human Honey bee Student Selected
Species sapiens mellifera
Genus Homo Apis
Family Hominidae | Apidae
Order Primates Hymenoptera
Class Mammalia | Insecta
Phylum Chordata Arthropoda
Kingdom Animalia Animalia
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Arthropod Investigation Objectives

Score

and their environment

Asked questions, made predictions, and formed hypotheses about arthropods

Plan and conduct investigations, text investigations, and field investigations.

Observed, collected, and documented arthropod characteristics and behaviors
along with the interactions with their environment.

Predicted, observed, and documented butterfly metamorphosis

Found answers to self-questions using resources and observational notes.

Identified, described, and classified arthropods by their class and order.

Analyzed, synthesized, and reported findings orally and in writing to class and
family in a manner that clearly communicated their learning about arthropods.

Figure6. General Scoring Rubric.
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Websites
www.pedagonet.com/other/Ispins.html-63k

This website has a phenomenal amount of
information for teachers. A wide variety of insect
lesson plans for preschool through high school is
present.

www.insectsafari.com

This student friendly site would make for a
wonderful opportunity for studentsto continuetheir
study oninsectson their own or with apartner from
kindergarten through sixth grade studies on
classification activitiesfor insects. Studentswill be
abletofind just about any information on an insect
they can think of.

http://www.enchantedl earning.com/subjects/
arachnids/spider/

http://www.explorit.org/science/spider.html .html >

http://kidshealth.org/kid/ill _injure/aches/
brown_recluse.html>

http://www.cdc.gov/ncidod/diseases/insects/
diseases.htm Nationa Center for Infectious Diseases
related to insectsand other arthropods.

http://www.kidport.com/RefLib/Science/Animal s/
Arachnids.htm
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Baseball in Motion:
A Free Body Diagram L esson about Force and Motion

Dianne J.E. Kraus
Northern IllinoisUniversity

Physi cs concept s
can be rat her
boring If students
are kept inside in
their seats.

Introduction

Asan educator of general level students, |
have discovered that my students are not easily
motivated and they need to be actively engaged in
their learning. It isimportant to get our students
out of their seats and out into theworld in order to
learn science. The more often that we can get
students outside and experiencing science activities
hands-on, the morerelevant sciencewill beto their
lives. The goal of my activity is to have students
experiencetheforcesof motion and toidentify them
while playing a game of baseball. | have a few
baseball playersin my classand | wanted torelate
physica scienceconceptstother interest inthesport.
Physics concepts can be difficult to understand and
rather boringif studentsarekept insideintheir seats
in aclassroom, and | know that they would rather
bein physical education class playing any form of
gport. Science should befun and students should be
actively engaged ininquiry activities. By developing
interesting, engaging lessons that take students
outdoors we can build a strong rapport with our
studentsand they will develop adesireto participate
inscience. Asaresult, | developed thisactivity in
order tolearn science while playing sports.

My greatest success comes when my
students can apply what they have learned to new
experiencesthat they have outside of school. When
they can relate and explain how they understand
something new because of what we have donein
my classthen | fed that | have accomplished my
goas. Whenthey tell methat they will register for
science next year because of how much fun they
have had in my class, then | know that | have been
successful.

L esson Objectives

e Students will prepare four free body
diagrams after observing the motion of
objectsinthefield.

»  Studentswill calculate the magnitude and
direction (in degrees) of the net force.

»  Students will explain the displacement of
themoving object.

Sate Goal/Sandard/Benchmark: 12.d.4a/5a
Assessment Framework: 12.11.74 and 12.11.75

Preparation

1. Notify students(the night before) of plansto go
outside thefollowing day so that they can dress
properly.

2. Atthebeginning of class set-up the anticipatory
set — put the equipment, carts, and other
materialson display at thefront of theroom so
that the students can see it when they enter the
room.

3. Writeonthefront board the nameof theactivity:
“Baseball inMotion.”

4. Listtheobjectives/purposeon the overhead and
go over them with the students.

5. Review pertinent background information from
previouslessons. Seeteacher notes.
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10.

11.

12.

Give out handout: Forces of motion data

collection/post activity questions.
Discuss safety issues, which should include
wearing safety equipment and no rough play.
Set up materials on a hard surface such as the
surfaceat thetrack, atenniscourt, empty section
of the parking lot, or possibly the baseball field.
The cart wheel soperate best on ahard surface.
Theactivity must be set-up so that the basesare
equal distances apart and the students end up
back at the starting point. Thebaseball diamond
isaperfect location whenthebaselinesarehard
packed.
Set up the activity in the shape and size of a
baseball diamond with plenty of room for the
studentsto set the cartsin motion.
a. Homeplateistherotating platformwiththe
set of hand weights.
b. At second base placethebluecart tow rope.
C. At third base place a set of 2 cart ropes
(balancing forces).
Giveall groupsatrundliewhed, two calculators,
three compasses, three stopwatches, one set of
safety helmet, and pads, and acart.

Each group will need to assign the following
responsibilitiesto astudent. At each station they
will require three timers, arecorder of data, a
person to measure displacement with thetrundle
wheel, astudent to sit on the cart or to run the
bases, three studentsto find the direction with
the orienteering compass, and studentsto apply
theforcesasrequired at each station. Encourage
students to share responsibilities and to take
turns.

Explain the activity. Prior to collecting data
allow the students to play a short game of
“baseball” without taking data. Have the
students observe the forces of motion as they
play the game and pull/push the playersaround
thebases. Afterwards, dividethe studentsinto
four groups and have each group start at a
different base and then move around the
diamond until all students have had an
opportunity to complete the activity for each
base. Data collection should be made and
recorded into the appropriatetable asprovided
inthe handouts.
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Materials
4trundlewheels
3jumbo carts (for students)
12 Stopwatches
2 1.8 kg hand weights
1 rotating platform
2 cart ropesof equal length
1 carttow rope
4 safety helmets
4 setsof elbow and knee pads
Set of calculators
Set of orienteering compasses
1 baseball bat (optional)
1 baseball (optional)

Sudent Activity

1

Students will observe the motion of the object
between each base and prepare a free body
diagram showing all of theforceson the object.
The diagram should be |abeled with all of the
forcestoscaleinblack andthe F_ vector should
be colored blue. Label the net force. Under
each diagram, label the displacement of the
object in motion. All measurements should be
reported in metric units. Each student shall
complete the cal culations and questionsin the
post-activity handout.

From home plate to first base: The object in
motion isastudent running.
From first base to second base: The object in
motion isajumbo cart with astudent sitting on
the cart and one student pushing the student/cart
from behind, from first baseto second base.
From second base to third base: The objectin
motion isajumbo cart with astudent sitting on
the cart and the student/cart pulled from thefront
by another student towardsthethird base. The
student pulling should hold the bluetow rope at
one end and the other end should be held by the
student onthecart. Attheend of theactivity the
bluetow rope should bereturned to second base
for the next group of students.

From third base to home plate: The object in
motion isajumbo cart with astudent sitting on
thecart and the student/cart pulled fromthe sides
by two students using the ropes for balancing



forces. The student onthe cart should hold the
two ropes in opposite hands and the students
pulling will beinadlight V formation toward
home plate. This should demonstrate vector
addition and the movement of the cart should
beintheforward motion. After completing this
activity students should leave the balanced
forcesropesat third base.

6. Athome platethe object inmotionisastudent
standing on therotating platform. The student
should hold the hand weights (onein each hand)
witharmsstraight out from their sides (paralel
to the ground). Another student will start the
student rotating and rel ease. The student onthe
platform should dowly bring their handsstraight
in to his/her chest and see what happens and
then move higher hands back out to theorigina
position. Then havethe studentsdescribe what
they have observed.

Anticipatory Set for Next L esson
Home plate (rotating platform): This station is
difficult for the studentsand few if any will beable
todraw adiagramfor theforcesthat occur. Thisis
theanticipatory set for our investigation on circular
motion. Studentsshould explorethisphenomenon
and try to come up an explanation of the forces
occurring to explain what they observe.

Wrap-Up

After each group has completed each
activity, all equipment should be picked up and
returned to the classroom. Give studentstimein
the classroom to compl ete the free body diagrams
and calculations. Collect worksheet from each
student for grading (or one per group).

On day 2, return the graded worksheetsto
studentsand have the studentsform the groupsthat
they werein the previousday. Assign each group
to explain and to defend one of the free-body
diagramsthey prepared from the previous day.

Discuss the displacement of the objects
(player) moving around the bases and returning
home. Have the students use a vector addition
diagram to show how the applied force vectors
producethenet force vector. How doesalargeF
affect thevelocity of the object?

Post Activity Questions
1. Based onyour datacalculatethevelocity of the
moving object: (average distance divided by
averagetime) + direction
a Homeplatetofirst base
b) First baseto second base
¢) Second basetothird base
d) Third baseto homeplate

2. What is the displacement of the moving
object: (changeof position or distancein meters)
+direction

a Homeplatetofirst base
b) First baseto second base
¢) Second basetothird base
d) Third baseto homeplate

3. Preparefour freebody diagramsfor the moving
objects showing all of theforces acting onthe
objectinmotion. (Show theF_, asabluevector
(include magnitude and direction).

Usean 8 1/2" piece of white paper folded into
half — draw one free body diagram in each
sgquare and use both sides of the paper. Label
your drawingsa, b, ¢, and d.

a) Homeplatetofirst base

b) First baseto second base

¢) Second baseto third base

d) Thirdbaseto homeplate

4. |f an object travelsfrom home plate around the
bases and returns to home plate, what is the
displacement of the object? Explain your
answer.

5. Cadculatetheaveragevelocity of the object as
it travel sfrom home plate around the bases and
returnsto homeplate. (Hint: averagevelocity
= displacement divided by time).

6. Describewhat you observed at home plate on
therotating platform. Analyzetheforcesthat
you observed. Predict and draw what thefree
body diagram might ook like. Be preparedto
explain and defend your answer during aclass
discusson.
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FORCES OF MOTION DATA COLLECTION

DATA TABLE 1: Time Name:
Intervals Timer #1 Timer #2 Timer #3 Time (sec)
Time (sec) Time (sec) Time (sec) Average

Home base to

first

First to Second

Second to

Third

Third to Home

base

*Average = (Add time 1 + time 2 + time 3) divide total by 3

DATA TABLE 2: Direction

Intervals Direction Direction Direction Direction
Compass Compass Compass (degrees)
Bearing Bearing Bearing Average
(degrees) (degrees) (degrees)

Home base to

first

First to Second

Second to Third

Third to Home

base

Average + (Add compass bearing 1 + 2 + 3) divide total by 3

DATA TABLE 3: Distance

Intervals GROUP 1 GROUP 2 GROUP 3 Distance
Distance Distance Distance (meters)
(meters) (meters) (meters) Average

Home base to
first

First to Second

Second to
Third

Third to Home
base

*Average = (Add distance 1 + distance 2 + distance 3) divide total by 3
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7. During which sport(s) have you observed this
kind of motion? Propose an investigation that
we might do as a class to learn more about
circular motion.

Teacher Notes

1. Jumbo carts should be used on a hard surface
such asatrack or sidewalk. Theactivity isbest
set up in the form of abaseball diamond with
the students moving through the bases.

2. This lesson will take two to three days to
complete, depending on thetime availableand
thelevel of the students.

3. Background information is required prior to
completing this lesson plan. Students are
required to have covered measurement using the
metric system and are required to have an
introductory lesson to the use of an orienteering
compass. Students should understand Newton's
Lawsof Motion. Examplesof vector diagrams
that should be previously discussed include
displacement, accel eration, vel ocity, and force,
including vector addition. Knowledge of the
difference between vectors and scalars is
assumed. Students should have a clear
understanding of contact forcessuch asfrictiona
(static and kinetic), tensional, normal, air
resistance, and appliedforce.

4. Prior to thislesson, students must understand
that changesin motion are dueto the effects of
forces and that unbalanced forces change the
speed and/or direction of an object (SFAA,
Chapter 4).

5. Collaboration between students should be
encouraged and reinforced by group work
during science activities (NSES Chapter 13).

6. According to Program Standard D of the
National Science Education Standards, good
science programs require access to the world
beyond the classroom and collaborativeinquiry
activities (NSES, Chapter 7).

Sudent Assessments

Varied types, aswell asboth formativeand
summative assessments, provide agood means of
evaluating student learning.

Embedded informal evaluationsduring the
activity by observing the students and asking
guestionsinthefield.

. Formative evaluationsinclude checking to
seeif studentsare collecting dataaccurately and
to seeif they are able to identify the forces of
motion.

. Formative eval uationsinclude collection of
freebody diagramsand post-activity questions/
calculationsfrom each student.

. Class discussion and peer presentations

following this activity, using higher-level

guestionsto test for understanding.
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Science Parking L ot:
A Catalyst for Sudent Engagement and Science Conver sations

Amy Singer and ?Phyllis Tyler
University of Illinoisat Chicago, 2National TeachersAcademy and Chicago Public Schools

Introduction

For a year Amy worked together with
Phyllisin her sixth grade classroom at the National
TeachersAcademy on Chicago’s Southside through
the Scientigts, Kids, and Teachers (SKIT) program.
SKIT is a partnership between the University of
llinoisat Chicago and the Chicago Public Schools
that offers science, mathematics, and engineering
graduate students an opportunity to get involved
with K-12 classrooms and support science and
mathematics learning and teaching. Phyllisisa
national board certified el ementary school teacher
experienced inworking with urbanyouth. Amy is
a graduate student in Earth and Environmental
Sciences working towards her masters in
paleobiology. Our goal wasto uselanguageartsas
atool for enhancing science learning in Phyllis's
class. A particular emphasis we had was to
encourage students to participate in science
conversations.

The Science Parking Lot was born of
necessity and an unwillingnessto ignore students’
enthusiasm and curiosity. A parking lot is a
common meeting facilitation technique in which
ideasthat stray from the mainthemearelisted and
revisitedwhenandif thereistime. Amy’spresence
in the classroom averaged only ten hours aweek,
spread out over threedays. Phyllissuggested that
during her absencethe studentswrite questionsonto
post-it notesthat wewould collect. Wewere both
reluctant to ignore student questionsin class, but
with limited time, we had to keep moving forward.
Amy recalled the parking lot technique from a
former job and discussed it with Phyllis. Wedecided
to make it a permanent element in the classroom
where students could post questions at any time.
Asthe science class grew and evolved, so did the
parkinglot’srole.
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Aparking lot Is a
common neeti ng
faclitaion

t echni que 1 n whi ch
| deas that stray
fromthe nain
thene are |1 sted
and revi sited when
and I1f thereis tine

The ScienceParking L ot

The Science Parking Lot (figure 1) began
asatool for keeping track of student questions, but
quickly grew into an important technique for
encouraging inquiry-based learning, as well as
higher-order thinking. The parking lot itself was
something that was quickly put together over alunch
break, made out of construction paper which Phyllis
had laminated. Wehung it inthe center of thescience
word wall (symbolically placing questions at the
center of science) and smply introduced the parking
lot as a place for students to put questions during
Amy’sabsenceor if weran out of timeduring class.
The parking lot included suggestionsfor the students
like: “I was wondering Ul saw
“l didn’t understand Students were
initially drawn to the novelty of post-it notesandthe
attentionit garnered. Early postingswererelegated
to observations such as: “1 saw a dead rat on the
way to school.” Many of the same students were
posting repeatedly, signing their names as if in



Figurel. ScienceParkingLot. The Science
Parking Lot hanging on theword wall full of
guestionswaiting to be answered.

competition with each other. But, as the class
became comfortablewith the parking | ot, students
made the lot into a learning tool for themselves.
Over time, we noticed that names disappeared and
studentswho were reluctant to participatein class
were posting questions on a frequent basis.
Questionsevolved beyond s mple observationsinto
deeper content gquestions such as: “What would
happen if theplates(tectonic) broke?’ Studentstook
great joy inthecreativity of science asthey began
to see that anything and everything could be
investigated and discussed.

Student questions generally fell into four
categories: observations, vocabulary and science
language, in depth questionsor clarifications, and
off-topic questions. The Science Parking Lot helped
students seethat their questionswere not frivolous,
or awaste of time, but that they were important
points for discussion and investigation. Initially
guestions were addressed the following day, or in
review sessions. On occasion, time was set aside
for classdiscussion to further help the students see

themselves as legitimate members of a science
community. Questionssuch as, “why do scientists
usebig stupidwords?’ bordered on the philosophical
and went to the root of science. Many questions
could no longer be quickly answered at the
beginning of the next lesson, and away needed to
be found to addressthese questions compl etely, but
without compromising our instructional goals. We
had been toying with the idea of a newsdletter for
several weeks, and we soon realized that it would
be an ideal format for addressing parking lot
guestionsin greater detail.

Science 311—T he Science Newsletter

The newsletter gave us an opportunity to
givemoreemphasisto literacy, whichisPhyllis area
of interest, as well as the focus for the school.
Language artsisasubject matter critical for science
education as most professional scientific activity
centers on researching and communicating. By
blending language arts and science, studentsgain
greater access to, and confidencein, the complex
and often confusing scientific language, which, in
turn, givesthem greater accessto concepts. Parking
lot questionslike: “How do you makethewordsgo
withthemeaning?’ showed usthat the studentswere
looking for meaning and understanding asthey were
trying to processthewordsthey were encountering.
So, we began teaching the students L atin and Greek
word rootsand the originsof wordsand broke down
for them every word possible. This gave them
confidencein their own reading asthey learned to
break down words for themselves, and were less
likely to shy away from higher level reading because
of intimidating big words. Inaddition, all students
received aword journa which allowed themtowrite
downwordswith whichthey wereunfamiliar. The
newsl etter was an important tool to close theloop
and follow up on parking lot questions. Theparking
lot aso alowed usto immediately adjust our lesson
plans to attend to misconceptions and adjust our
teaching to the students’ strengthsand needs. The
parking lot and newsl etter worked in concert with
each other to give students ownership, asthey had a
hand in content, and had a powerful tool to
strengthen their abilities in language arts and
science.
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Examples of Student Questions Posted on the Science Parking Lot

Observations | Vocabulary and In Depth Questions or Off-Topic Questions
Scientific Clarifications
Language

I saw a rat on What does How come you can’t drill Why do leaves

the way to accumulation down to the middle of the change color?

school mean? Earth?

I found aneat | Why do scientists Can cementation dry like Do cockroaches have

rock use big stupid cement? Is it grey? Does it dry | blood?

words?

the way cement dries?

I saw lots of
ants on a rock

How do you make
words go with the

How big are the plates
(tectonic)? How hot can it get?

Are flowers in
Montana the same as

meaning? And what will happen when / if | flowers in Chicago?
it brakes?
Isaw on TV What does How does erosion break down | How many dinosaurs

that there is a
13" planet

compaction mean?

sediment by chemical process?

were in the world?

Tablel. Questions. Examplesof questions posted by students (presented here after correcting spelling
and syntax mistakes). Names, when provided, have been removed.

Anatomy of a Newdletter

The primary intent of the newd etter wasto respond
to parking lot questions, as well as to review
important pointsfrom instructional units. Asmore
and more parking lot questions centered on
language, weincorporated vocabulary buildersand
content words. Asascientist inthe classroomwith
no education background, the greatest challengefor
Amy was to gauge appropriate content level and
languagefor the students. Through the parkinglot
and the newd etter, we were ableto respond to those
areasthat were outside the students' reach. “Word
on the Street” and “ Science* ology” became parts
inthe newsdl etter and were articlesdedicated to the
language of science. “ Science* ology” wasan article
that introduced an area of science and broke down
wordsinto roots. Thisarticle quickly becamethe
class sfavorite, asstudentsrealized themany flavors
of professional science and gained word power.
When reading together in class, students would
quickly volunteer other words that contained the
same root and infer meaning. The first time this
happened it was quite magical, as severa of the
students spontaneously shouted out words and
attempted to unpack their meanings. For example,
when we broke down the word Cephal opod, head
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foot, the students offered podiatrist, and even
pedestrian, as having to do with feet.

Another important element of the newd etter
that became quite popular and had surprisingly a
positiveimpact wasthe“ Science Fun” take-home
experiments. Amy designed the experiments as
quick littleactivitiesthat weresimpleand donewith
materials that are easily and readily available in
homes. Thesewereentertaining activities(suchas,
bending water with Satic el ectricity) whereeveryone
would get results. The intention was simply to
reinforce the idea that science is everywhere.
However, once again, with their newfound
confidence, the students took it to the next level.
The newsletter was given out on Fridays and we
were surprised when students walked in the door
on Monday morning discussing theresultsof their
take home experiments. The discussions were
wonderfully peppered with content words and
further questions about why or why not a certain
thing happened. Students compared proceduresand
resultsand were participating inagenuine scientific
activity without knowing it. The parking lot was
inevitably filled with questionsabout the underlying
phenomenaof the activitiesand why resultsvaried.



Thescienceactivitiesaso
brought family and community
into the learning experience, as
students often included parentsin
the set up and performed the
experiment for siblings and
neighbors. Amy was very
surprised one afternoon while
waiting in the school lobby when
aparent she had never met came
up to her and inquired about the
next edition of the newdetter. She
stated how much she enjoyed
reading it with her children and
that everyone looked forward to
the experiment. Parental
involvement, such asthis, isvitd
to the strengthening of science
education in our schools.

Challenges

The parking lot and the
newsletter are not without their
chalenges. They allowed us to
balance staying ontask and having
healthy classroom discourse, but
this could easily grow into a
distraction for someclasses. The
parking lot was at its best when
students were allowed to get up
and post at anytime. Phyllis
incorporated anumber of science
readings into her Language Arts
class, and students were allowed

National Teachers Academy
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Hot off the presses from the scientists of NTA room 311

From the Parking
lot

. asked, “what do
you call an animal that
eats only fruit!” An
animal that eats
mostly or only fruit is
called a frugivore.

The suffix —vore
comes from the Latin
word vorare which
means to devour,
Vore is attached to
nouns that describe
what an animal eats.
Some more fun words
ending in vore:

Carnivore, eats meat

Herbivore, eats plants
Omnivore, eats every-
thing

Folivore, eats leaves
Limnivore, eats mud
Insectivore, eats insects

Granivore, eats seeds

Piscivore, eats fish

Frugivore, eats fruit
Mycoveore, eats fungus

Wow! Did you ever
know that animals eat so
many different things?
What kind of vore are

you!

asked, “why do
cockroaches have white
blood?” Another way
to think about this
question is, why is hu-
man blood red? Our
blood not only moves
nutrients (food and en-
ergy), but also moves
oxygen around our
body. When you inhale
air into your lungs, the
oxygen in the air goes
nto our blood by spe-
cial processes. Blood is
made up of millions of
cells. The oxygen at-
taches to a part of the
cell called hemoglobin.
Hemoglobin is red be-
cause it has iron in it.
Remember from our
mineral lab that rust is
red iron and it is iron
that gives human blood
its red color.

Cockroaches are very

different than humans so
even though they have
blood, their blood does
different things than our
blood. A cockroach has
blood, but it does not
circulate through veins
and arteries the way our

P

>
.-"S"“

blood does. Blood
sloshes around inside the
nseet and 1s moved by
the heart. The main job
for cockroach blood is to
move nutrients around
the body. Since cock-
roach blood does not
move oxygen around, it

A little more about Cockroaches

does not need hemoglo-
bin or iron, so it is not
red! So, if blood does
not move oxygen around
a cockroach, how does a
cockroach breath?

All animals breathe
through their mouths and
noses, right? Not cock-
roaches, they don’t even
have lungs! Along the
side of'a cockroach's
body are tiny holes
called spiracles. Oxygen
enters the cockroach
through these holes and
follows the tiny breath-
ing tubes called tracheae
to all of the cockroach's
body parts.

For more cockroach an-
sweres, visit:
www.bio.umass.edu/
biology/kunkel/
cockroach fag.html

Entomo / logy

Science * ology

If it is ont there, there is a science that studies it!

Entomo means insect / logy means study of. Entomology is the study of in-
sects. Insects are the largest group of animals and make up 3/4 of all living ani-
mals. There are over 900,000 different species of known insects (there are still
some we haven’t found). You may think that insects are gross, but they are very
important because they help plants grow and break down waste.

Figure2. Science 311. Anexampleof anewsletter that addressed
student parking lot questions and incorporated word roots.

to get up and post to the science parking lot during
that time. We both felt strongly that the students
should beableto partici patein science conversations
at anytime, but some teachers may find this
undesirable.

A question that comesto mind is: Do you
need ascientist in the classroom to get full benefit
from thesetechniques? It was useful to have Amy
in the classroom as she knew the answers to a
number of the questions off thetop of her head, and
she could quickly reference the appropriate Latin
or Greek root. In generd, it is helpful to have a
content specialist available, and we cannot

emphasi ze enough the benefits of thisrelationship
between higher education and e ementary education,
but there are anumber of waysaround thisissuefor
classesthat do not have accessto asimilar program.
Infact, the parking lot and newd etter structurescan
be seen as a safety net for teachers. Not only do
they make the class, the students, and the teacher
respons blefor finding an answer, but they also help
students realize that science is a practice where
everybody continuously learns, even the experts.
Students gained alot of respect for Amy when she
admitted that she had no clue about a certain
guestion and she posted it on the Parking Lot.
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Science Fun

wewerethrilled by how they camealive.

The Queen of Hearts Holds a Glass of Water

I challenge you to get the queen of hearts to make the water stay in a glass when the glass is tumed over.

Think you can do it?

Here's what you'll need for this experiment:
1. An ordinary drinking glass (the mouth has to be smaller than a playing card).

2. The Queen of Hearts from an ordinary deck of cards (actually any card from the deck wall do)

Now, you'll want to perform this experiment over a sink to ensure that we don't get the floor soaked.

Here's how you do it:
1. Fill the drinking glass half way with water.

2. Place the queen of hearts over the top of the drnking glass making sure that the card covers the entirety

of the mouth of the glass.

3. While applying pressure on the card gently turn the glass over. Once the glass is completely turned over
remove your hand from the card, ZALOOM! The card should now be held in place under the mouth of the

glass without any assistance from you, without the water rushing out of the glass.

How did that happen?!
Well, it's a little thing I like to call air pressure. It goes a something like this:

You know how when you go down to the bottom of a swimming pool you can fieel all that water pushing in
on you? Well, even though you can't see it, we live at the bottom of an ocean of air that's always pushing in
on ws, The air around the card actually pushes up against the card harder than the water pushes down on the
card. In fact, you would need a glass of water almost 30 feat high before the water would weigh enough to

push the card off the glass.

Looking for more fun home experiments? Surf over to, hitp:/www geocities.com/TelevisionCity/Set/4567/

ex.html

The parking lot’s foremost success was
supporting student confidence and risk
taking. It allowed students to maintain
dignity with off-the-wall questions and
build confidence and comfort as they
realized that science was about questions
growing from observations about the
world around them. Inaneighborhoodin
themiddle of alargecity, aneighborhood
that has been undergoing many changes
and has been facing many challenges,
students opened their eyesto the natural
wondersof an urban setting. A couple of
studentswondered why therewerebunnies
on one side of the street and not on the
other. They took their free computer time
during the week and researched this
guestion that grew from their own
observations, with no prodding from us.
Students took charge of their learning.
Many students checked out science books
for free read and discussed them among
themselves. Science was now a real,

Figure 3. Science Fun. A pagefrom an edition of the
science newsd etter, with an exampl e of atake home activity.

Studentsrealizethat it isok not to know, but what
isimportant istaking timeto find out, which leads
usto another challenge, time.

In many ways, the parking lot saved agreat
deal of time, as we were able to table random
guestionsand stay ontask. But, on the other hand,
it took timeto do the newdletter. Again, the SKIT
program provided a unique support that allowed
timefor the newd etter to happen. Teachersworking
without such support can change the frequency of
the newsletter or increase student involvement in
the development and research, furthering the
integration with language arts. It is the heavy
blending of language arts and science that wefind
the most powerful aspects of the parking lot and
newsl etter structures.

Benefits
There are so many benefitsthat the science parking
lot and newd etter structures offered the studentsthat
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tangible, and social activity for them. The
legitimacy of the parking lot and the
newsletter offered them the freedom to
explore any topic, and the support related to
scientific language gave them greater access to
science content.

The anonymity of the parking lot gave
students, who were lesslikely to ask aquestionin
class, an avenueto posetheir wonderments. Dina,
awonderfully intelligent young girl would never
actively participatein classin the beginning of the
year. Her writing showed that she had ability, but
it wasthe parking lot and newsdl etter that gave her
an opportunity for safe participation. Towardsthe
end of the year she blossomed into an active and
vocal participant, often taking charge of her small
group. Other popular students no longer worried
about their image and could participate fully in
science discussions, even if only through posting
and reading the answersinthenewdetter. Michael
was quite confrontational and resistant in class, but
he would frequently sneak a post-it note and ask
very perceptive and deep questionsthat morethan



once took the classinto very interesting territory.
We loved to watch as he would suddenly lean
forward and intently listen to the conversation on
something he had just discounted momentsearlier,
and then write something down in reflection.

A great benefit to usasteacherswasthat we
had atool for immediate eval uation of how students
made sense of ideasin alesson. It showed where
the holeswere in the lesson or activity and where
weneededto review. Theparkinglot helped gauge
theappropriatelevel aswell asstudent interests. The
newsdl etter allowed usto create our own curriculum
geared toward the needs of our classroom and in
keeping with the Illinois Learning Standards.
Studentsa so had atext they could take homewith
them at the end of the year that was directly
connected to their experiencesand their community.

Concluding Thoughts

Amy has moved on to another school, but
Phyllishas continued to collaborate with the seventh
grade science teacher. The seventh grade science
teacher has noted that studentsthat benefited from
participationinthe SKIT program brought agreater
interest, attitude, and content engagement to her
class. There has aso been a marked increase in
science fair involvement and many students still
profess an interest in science as a career. Phyllis
has also continued to include science readingsin
her literacy block.

For students, science class became a
persond activity. Thecrowning exampleof thiswas
their field trip to the Field Museum of Natural
History at theend of theyear. Studentsmadeitinto
alearning experience rather than just a day away
from school. They read and discussed exhibitsand
stunned the tour guide asthey were ableto quickly
answer gquestions and were not shy communicating
with her. They were comfortable becausethey had
been prepared for the experience through the
language support, the confidence building
throughout classdiscussions, and thefreedomto be
unafraid. They had a special opportunity to visit
the research floor and seereal scientistsin action.
It touched us deeply to watch the class march
silently, for once, down the long hall together,
peaking into labs and offices. They were not
intimidated by the fossil preparator who had

graciously allowed them to visit her lab, because
they were scientiststoo.

On the walls of the Geology Department
hall, thereare picturesof significant Field Museum
geologists. At theend of thehall, Amy stopped the
classto seeif they noticed anything about all the
peopleonthat wall. One student shyly raised her
hand and said that she noted that they wereall men,
and another student timidly offered that they were
al white. Amy told the students that they were
correct and that many often refer toit asthewall of
the “dead old white men.” She related to the
students that this was why she and Phyllis were
working together and that isthe goal of SKIT, to
get their faceson that wall. We all looked at each
other, inamoment of reflection, almost tearing up
abhit.

Asteachers of science we need to always
remember that science can only seek answers of
guestionsthat scientists themsel ves pose and, so,
who is practicing science is vital to the future of
science. TheParking Lot wasatool that gavethese
young African American studentsthe support they
needed and the confidenceto pursue science because
they wereableto access, achieve, and learn science
at their own ability, engagement, and interest levels.
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L essons on Teaching and Technology from Roombal

Richard A. NeSmith and Michael K. Butler
North Greenville University

One of the authors noticed that hisvacuum
waslosing its effectiveness and usefulness. Infact,
there were times when there appeared to be more
dust on the outside of the canister asinsideit. That
iS an exaggeration, but the point is that it was
probably time to make a change...so, being the
adventuresomeindividual hewas, hedecided totry
one of those robotic vacuums. Now, thisis not an
advertisement for the Roomba™ or an endorsement,
but rather an attempt to share the lessons Roomba
has brought to light about life and education.

Roomba, the name given to this flattened
fourteeninch circular disc-shaped cordlessrobotic
vacuum cleaner, isdesigned onthe basis of the chaos
theory, sometimes called the butterfly effect. This
theory proposesanon-linear dynamical system. This
vacuum travelsforward monitoring and removing
the dirt, debris, and even dog hair from the carpet
and hardwood floors. When it comes to a
concentrated areaneeding seriousattention, it begins
spinning slowly in circlesafew rotations and then
returns to its straight path. When it bumps into
furniture or the wall, it turns a few degrees and
continuesto seek forward momentum. Sinceitisa
flat disc, approximately two inches high, it goes
everywhere, even under furniture, like seldom done
with traditional vacuums. There was much
skepticism about whether a vacuum the size of a
large Frisbee™ was going to be of any justifiable
use. When it became apparent that there wastruly
nothing “ space science” about Roomba s pattern or
process of conquering the dirt on the floor,
disappointment followed. There were, however,
lessonsto belearned from this piece of twenty-first
century technology.

Asof late, the authors have been focused on
changesin how weteach and how technol ogy should
affect theway weteach. Thisisavital areainmiddle
school education, aswell asin all areasof schooling
dueto thefact that technol ogical advancement has
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grown exponentially in thelast ten years. Not only
has technology mushroomed before our eyes, but
educational budgets and cost-per-student factors
have increased as well. Though not highly
publicized, the Higher Education Price Index!, an
index used to judgethe cost of education, hasrisen
sixfoldinthelast forty years, and much faster than
the Consumer Price Index (Guskin and Marcy,
2002). What has devel oped isthat technology has
so improved that it is now almost impossible to
accomplish without technology what can be
accomplished with it. That makes technology a
required and vital component of education, but
hereinliesthe problem.

We cannot continue to reinvent the wheel
by duplicating the same practices and procedures
with computers that have been accomplished
without them...at least not without exponentially
risng costs. We must, inthewords of Twigg (2005),
“use technology intelligently to make a real
difference’ (p. B12). With thetraditional structure
of educational delivery the cost of education has,
actually, far outpaced the cost of living; asevidenced
when comparing the Higher Education Price Index
with the Consumer Price Index. Thus, at the present
rate of increase your middle school studentstoday
will be unableto pay for acollege educationinthe
next four to six years, if thistrend continues. State



and federal government aid programsare not going
to offer more support than the cost of living. Twigg
(2003, 2005a,2005b), as well as Levine and Sun
(2002), have all pointed out the lack of cost
effectiveness, which is not only making a college
education an impossible goal for most studentsin
thefuture but, will adversaly affect theentiresystem
of higher education and the quality of thoseaiming
for careers in education. In practice what has
occurred inthelast ten yearsin kindergarten to the
undergraduate level isthat we have kept the same
traditional mode of instructional delivery while
adding the new technology. In other words, the cost
factor to educate astudent in your school hasrisen
exponentially due to the practice of continued
delivery of educationinthetraditiona mode by our
utilizing technology to duplicate instructional
ddivery. Twigg (1996) warned of this*silver bullet”
admonition, by stating: “As you design mediated
programs, youwill find that the more you replicated
the traditional campus model, the more your
operating costswill resemble or exceed traditional
campus cost...you will save money only if you
substitute one function for another function at less
cost (p. 7).”

Guskinand Marcy (2002), likewise, noted
that cost effectiveness will only occur when
duplicationisavoided, and thiswill occur only by
redefining learning and instruction as has
traditionally been restricted to mean that students
canonly learnin groupsand at specific timesof the
day. Inother words, thetraditiona restrictionsplaced
on the present structures and processes of higher
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studerts, o isit just
a “newer” way to do
the sane ol d tasks?

education institutions not only restrict reform, they
will eventually undermine the two components
which haveassured past successin higher education:
quality of faculty and student learning.

Hereisavita question we believe appliesto
our present education and our school classrooms
and upon which teachers and administrators must
beginfocusing onif they have not aready done so:
Is our use of technology benefiting my students,
or isit just a “ newer” way to do the same old
tasks?

With thisfocus question in mind, wereturn to
the lessons which Roomba has taught one of the
authorsabout education from the use of technol ogy.
Theselessonsfocusoninstruction, strategies, and
short-cuts.

V¢ nust be able to
| ocat e the probl em
ar eas.

Like Roomba, asit utilizesasensor which
detects when dirt is concentrated and needs
additional attention, there must be ameansin our
curriculum which permits us to determine where
the“dirt” islocated beforewe can expect to cleanit
up. We are sometimes cleaning clean floors and
ignoring, or entirely missing, the areasthat need it
themost. We often duplicate duplications. Wemust
require the system to change from summative to
formative assessment, or at |east make formative
assessment the criteriafor driving our curriculum
and our instruction. According to Tuttle (2007), the
classroom that is standards-based will have pre-
assessments, embedded assessments, and post
assessments. Although each of these assessmentsis
important, the majority of assessmentsused within
the classroom must be embedded assessments. Tuttle
asserts that 80% of the assessments used within a
standards-based classroom should beembedded. The
purpose of embedded assessments is to monitor
progress of students toward the preset standards.
Eventhetraditional short quiz can beutilized asa
proactive meansfor assessing student progressif the
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purposeisdiagnostic (Martin, 2007). When teachers
use embedded assessments they have the tools to
reflect, adjust, and devel op teaching Strategiesto aid
inthe achievement of students. Basi ¢ technology can
be used to modify embedded assessmentsthroughout
the unit to insure that students demonstrate the
understanding of the standards but in adifferent way
each time an assessment is given. We cannot, and
will not, succeed in changing the system or our own
classroom strategies until we are able to soundly
identify the problem areas, and this is going to
requireactualy monitoring and adjusting strategies.

Teaching strategies should dwaysbedriven
by research. Along with the data-based strategies
there should al so be assessmentsthat provide useful
feedback to theteacher. Thisfeedback would alow
the teacher to monitor and adjust teaching strategies
and methods to ensure mastery of concepts being
taught. Most school districts, for instance, have a
means for classroom teachers to evaluate student
knowledge, but most teachersdo not havethetime
to utilize that datain a manner that provides them
with criteria for adjusting the curriculum or with
providing each student with the needed intervention
(Puko, 2007). This, therefore, is both a teacher-
problem and a system-problem. Both need to be
adjusted. Most educators have an idea of where
significant changes need to occur in the system and
ininstructional strategies, but it istimethat we put
therigor needed to substantiate our lists, and to then
convertitinto aplanfor change.

V¢ nust provi de
additiona atention

to needy areas.

Itisnot enough to create our list of problem
areas. We must take the next step. Roombawould
not bevery effective or efficient wereit tojust run
around the room at the same pace at the same
moment. When working with students we must
realizethat |earning should be the constant and we
need to try to avoid capitulating to a system that
makestimethe constant. We are oftentied toatime
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tablerather thantoinsuring our studentsarelearning
and mastering the concepts given. Some students
need additional timeand help, and until welearnto
accept and work theway they learn, wewill continue
to take the blame of failure for a system that was
designedfor avery different timeand era.

Our system doesnot utilize the chaostheory
though it certainly seemschaotic at times. Roomba
movesalong in forward motion until it encounters
either an obstacle or an area where dirt is
concentrated. Upon encountering thedirt, it stops,
backs up dlightly, and then proceeds to spinin a
circular motion over the area of concern. After a
few revolutionsinthetroubled areaitisoff againin
a forward motion. If, however, it encounters an
obstacle (and we havelotsof thesein our classrooms,
schools, and districts), then it stopsand makesdight
adjustments, moving forward and veering slightly
initsdirections. If the obstacle continuesto obstruct,
then Roomba repeats the process until itisfreeto
continueinaforward motion. If that obstacle proves
tobeawall, Roombaseeksanew directionin order
to completethetask.

For most of our educational units in our
twenty-first century American educational system,
we simply runinto an obstacle or two and we stop.
The system or the convention often becomes our
wall of prevention impeding success. Fortunately,
weaready have many of theimportant components
in place. For instance, we have a system of
assessment, but wefail to capitalize on thesedueto
system traditions and conventions. We do not,
however, have a functional system in place that
checks, monitors, and habitually informsteachers
of thestudents' understanding, and namely because
of alack of time we often neglect the problem of
intervention based on such data, or we conveniently
sweep the problem (lack of achievement and
motivation) under the proverbial rug (Goodnough,
2004).

Theanswer to thisdilemmacan possibly be
found in the modern concept of mastery learning
developed by Bloom (1968). According to Gentile
(2004), “ Assuming knowledge or skill isnever as
good as assuring it or at least assessing
systematically to distinguish what has been
adequately mastered and what hasnot” (p. 15). We



Traditional Learning Environment
Teacher-centered instruction
Single-sense stimulation
Single-path progression

Single media

Isolated work

Information delivery

Passive learning

Factual, knowledge-based learning
Reactive response

Isolated, artificial context

New Learning Environment
Student-centered instruction
Multisensory stimulation

Multipath progression

Multimedia

Collaborative work

Information exchange
Active/exploratory/inquiry-based learning
Critical thinking and informed decision making
Productive/planned action

Authentic, real-world context

Table 1. Comparison between traditional |earning environmentswith what is proposed asthe* new”
learning environment needed to hel p students' succeed. From Shelly et dl., p. 2.

might, early in our career, havetried to adjust and
moveon inaprogressive and forward fashion, but
upon bumping into another obstacle we begin to
wear thin until we conclude that we cannot change
the system, or that the system is unchangeable, or
worsedtill, wewere convinced by othersthat all is
copasetic and that the systemisnot in need of being
fixed. But, if that isthe case, thenwe havefailed to
remember that our students are not robots nor are
they partstraveling down aconveyor belt. We are
educating, not mass assembling gadgets on an
assembly line, yet we continueto operate asthough
studentsare going through thefactory. Even school
board members are beginning to recognize that

V¢ nust realize
that |earni ng shoul d
be the constant and
we need to try to
avoid capitulating to
a systemt hat

nakes tine the
const ant .

factory schoolsare not succeeding (Steiny, 2007).
Our students, more so now than ever before, are
non-linear learners, have variouslearning styles,
and often require differentiated instructional
strategies in order to truly benefit from the
classroom experiences (Tomlinson, 1999) and
accept thefact that one sizedoesnot fit all (Rose,
Meyer, Strangman & Rappolt, 2002). Fischer and
Rose (2001) illustrates this change with digital
learners that: “ The process of learning is better
represented by aweb than aladder.”

We have, in the past, considered student
learning stylesin aperfunctory fashion, and apart
from small infusions of minor accommodations
involving multiple intelligences, our classrooms
havenot really changed or adapted tolearning style
concepts during the last twenty years. Some
educators now, such as Shelly, Cashman, Gunter,
and Gunter (2008), proposed that it is time we
established anew learning environment in order to
meet the educational needs of our present
generation of students. Currently, NCLB holdsthat
our students need moretesting (Guilfoyle, 2006;
Clapman, 2005; Pryzbyla, 2004). Cashmanet al .,
however, proposed that such a change can only
occur if we incorporate new strategies. Table 1
comparestheir concept of thetraditional versusthe
new |learning environments (p. 2).

Therationalefor creating anew learning
environment is that today’s students, the “digital
generation,” havedifferent learning characteristics
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simply due to the era in which they have grown
up. They have changed but the system remainsthe
same and we wonder why we are losing ground.
Again, Shelly et a., have provided acomparison
of previousgenerationsto today’sdigital students
(p. 16). See Table 2.

One can seefrom acomparison of thetwo
tablesthat the Cashman et a. proposal isto smply
identify the needs, habits, and paradigms of the
present digital generation and then to construct
educationa strategieswhich meet thosevery needs.
For example, we are being told that studentstoday
learn best if relevant. This, however, isnot new to
us for Fischer stated, “Now that relevance has
become the rallying of a younger generation,
perhapsit will be properly investigated (p. 162).”
This statement however was written in 1970!
Presently, one-half of American dropouts report
that they did so because school wasnot relevant or
seemed important to their lives (Chen, Chung, &
Johnson, 2007). By identifying the problem, like
Roomba, we are able to concentrate our time,
attention, efforts, and resources in changing the
|earning environment (Brucato, 2005).

Ve nust real i ze
that there1s no
easy sol ution.

The purchase of the Roomba led to
excitement over the prospect of the vacuum doing
all the work! The general public and many
politicians, aswell, think teaching iseasy work. The
logic appears to be that everyone has sat in a
classroom at some time in their life, therefore,
anyone can teach, and that teachers hardly work.
Anyone who has been around the profession or is
married to ateacher knowsthisisnot the case. That
was not to be the case with Roomba, either. This
robotic vacuum did save time, but it required its
own maintenance, namely, cleaning out the canister
and cleaning dl theinterna brushes. If it took twenty
minutes to vacuum a room, then it took
approximately ten minutesto clean themachineand
itsnumerous brushes. The canister wasacinch, the
brushes, well that was another story. Granted, that
still isnot abad tradeoff of time versus effort, but
therewas no easy way; no getting out of work. The
fact is that there is nothing easy about teaching,
being ateacher, or educating students. Andyet we
cannot allow this fallacy to be our excuse for not
adapting to the changes that have occurred since
the conception of theAmerican system of education
during the early industrial revolution.

Whatever resultswedoto produceitisgoing
to be hard work, if we truly care about helping
studentsto succeed. Weeither put forth theeffort in
pushing the manual vacuum hose around the dirty
floor or we are going to put forth the effort in
tedioudy cleaning theinnovative systemsof brushes.

Previous Generations
Passive communicators
Single taskers
Work oriented
Linear thinking
Nonrelevancy learning
(relevancy was not critical to learning)
Single sensory input
Text-based first
Reality-based
Conventional speed

Today’s Digital Generation
Hypercommunicators

Multitaskers

Play oriented

Random access

Learning has to be relevant and fun

Multisensory input
Digital and graphics first
Fantasy-based learning
Twitch speed

Table 2. Comparison between previous generational studentswith today’stechnological savvy

generation. From Shelly et al., p. 16.
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Either way, it is work. And, arguably so, to do
nothing is also going to create more work, for
someonewill eventually haveto pay for the clean-
up of our strained economy, rising crimerates, and
high unemployment ratesasthird world nationsrise
to take the mantle in the every-growing global
economy. I sthisbeing pessimistic? We contend that
itisbeingrealistic.

Therefore, let usjust accept that thereisno
easy means of change, nor isthere some magical
silver bullet that will take care of our current issues
in educating students or improving our system of
education. Effectiveteacherswork hard. We need
to dispel themyth that teachingisnot real work. An
effectiveteacher isonewho goesthe extramileto
ensure learning is taking place. Thereisno quick
fix to the problems we have in our science
classrooms, our schools, or our districts, and these
are numerous (Knowledge Works, 2006). The
solutionisfor teachersto step up and do whatever
it takes, and that may mean readjusting our course
alittle, our school, or our system, like Roomba, and
continually moving forward until the task is
completed. One of the most often repeated
accusations against education isthat we never stay
with onestrategy |ong enough to determinewhether
it significantly improveslearning.

Thereareno short-cutsin education. Try as
we may we are either going to have to physically
push the hose or tediously clean the brushes. Johnny
isnot going to dowell inyour science courseif he
cannot read the textbook, and he surely will not do
well if your method of teaching isto regurgitate a
textbook that he doesnot consider worthy of histime
and attention. Answer? Identify the problem.
Monitor the progress. Make the changes needed to
put learning as the constant variable in education
and not time.

We admit that there are not any short-cuts,
and we often falter when it comesto admitting that
changerequiresfunding. Thoughthe No Child L eft
Behind act has severa mgjor flaws, theweakest link
isintheshortfall of promised funding and theidea
that al studentswill rise above average (Growing
Chorus, 2006; Lecker, 2005). But that defies
mathematics. States and school districts are well
overdueintherevamping of their funding systems,
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formulag, all ocations, and subsidies. Wewill dways
get what we pay for, and when it comesto quality it
would seem that our children should havethe very
best that isreasonably possible.

A great deal has been learned from
observing Roombaat work. Technology, however,
isnot the answer. Technology isonly atool to help
facilitate finding and implementing the answersto
our problems. Technology isawayschanging. What
is useful today may not be so in five or ten years
from now. Our focus should not be on technology
but on how to identify our problems, adjust our
curriculumand our teaching strategies, and then use
all thetechnol ogical toolswe cantofacilitate student
achievement.

No onetoday would want our soldiersto go
to war with weapons designed and produced for
WorldWar I. No onewould think it wiseto structure
our military corps as they were structured in the
First World War. So, why do we expect educators
tofunction asthe systemdid initsformativeyears?
Asgood as Roombamight be, it hasitslimitations.
It is slow, takes time, has to be able to locate its
battery pack, must berecharged after severa hours,
and the brushes must betedioudly cleaned. Inafew
years Roombawill become obsolete. It would keep
the house clean now if everything is picked up off
thefloor and the brusheskept clean. Did it solveall
the cleaning problems? No. Did it do all that was
hoped? No. Was it the silver bullet of
housecleaning? No. In fact, afew monthsago an
order was placed for a Dyson™. The Roombais
still used occasionally to supplement a thorough
cleaning. Remember, technology is only a tool!
Tools change, but the job of cleaning the dirt does
not...so we haveto adjust in order to completethe
tasksin the best way and in the most effective and
efficient manner possible.



Having identified problem areas, like
Roomba, we then concentrate our efforts and
resourcesin changing thelearning environment. We
must realize that there are no short-cutsand that we
will reap exactly what we sow, get exactly what we
pay for, and we must accept the fact that a system
doesnot haveto be completely brokento need work,
or that what has been successful with past
generationsisnecessarily going to be successful in
today’sclassroomswithtoday’ sstudents. However,
our studentsareat risk...all of them. Hard work is
needed to make changesfor thisgeneration. Wecan
changeand compete or we can become non-relevant
and accept theresults. In closing, one of usrecently
heard a statement made that seems appropriate to
share here. The speaker explained how severdl
decades ago Smith-Coronaproudly announced that
they had just created the perfect typewriter. This,
however, quickly became moot, as computers
quickly annihilated the Smith-Coronamarket which
failed to adapt to the changes that were occurring
in technology. Can we change?Yes, we can. Must
wechange?Yes, wemust if we are going to do what
is best for our students, stabilize our nation, and
provide a future for our grandchildren, then we
must. Roombawill, inafew years, besitting in that
proverbial closet with al the other gadgetsthat are
no longer relevant to the owners. However, it is
our desirethat thelesson thistechnology hastaught
usfor education will not only be put into play, but
that our children excel and achieve as aresult. A
plan for intervention far surpasses a plan for
remediation. Let usaimtorestructureand redesign
where restructure and redesign are needed. Our
futuretruly isour children.
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Endnote

1A version of the Higher Education Pricelndex is
also available at: http://www.umass.edu/oapa/
publications/  factbooks/05-06/finances/
FB_fi_03_bot_2005.pdf
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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 style is preferred),

Include a statement indicating whether or not the article has been published or submitted el sewhere.

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 arequest in writing and a self-addressed stamped envel ope.

Advertising

Please
Patronize

Our
Advertisers
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Midadle School Serie
Three complete hands-on teaching and learning systems
include student books, equipment, and teacher resources.

Physical

The CPO Science Marble Launcher SCIene SCIence

from the Physical Science equipment kit

*A member of the
Schoal
Specialty

Family
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C pa S C i e N C e Available in 2008

®" making it real™ 1.800.932.5227 www.cposcience.com .‘




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
professionalsthat 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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Summer Courses for Teachers

Come to College of the Atlantic in Bar
Harbor, Maine!

Small classes

Fieldwork and lab/studio sessions
Trips to Acadia National Park and the
Maine Coast

Connect course content with science
education standards

Two week intensive courses earn four
graduate credits.

Return to your classroom energized and
inspired.

See www.coa.edu/summer for details.

Science in
the South i

The 12th Annual Regional Conference on Science Education
Cosponsared by the lllinois Science Teachers Association

Friday, March 7, 2008

Southern Illinois University Carbondale
Student Center
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§ 1240p.m <130 pm. . Lunchean & Door Prizes 1
i

Illinois Department
of Natural Resources

DIVISION OF EDUCATION

Educational Materials
and Programs!

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

Let us help you bring learning to life!

ILLINOIS

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

et 217-524-4126

RESOURCES

Science in the
Wk South-2008
] $4% Registration Form
Program Infurmatlon o You may register online at www.dce.siv.edu
Join K~ 12 teachers in this fun-filled science day! pj

'
'
| First Name:
Come and participate in: '
» Hands-on activities = Activity-Oriented Workshops i
. N W P i Tl 1 School
* Sharing = Technology. |
- il 3
e | Grode Levet
Presentations ! Home Address
Dozens of workshops are available for.every level.and every 5
topic areal The conference program will be updated at T
www.dce si.edu. A, St Zip
Day Phone
1 Cell Phone:

730am -900am  Registration Check-in Fosining Fhone:

900am -10:00am.  Session | Presentations

10:000.m. - 10:20 am.  Exhibit Viewing & Refreshment Break
1020 am.-11:20a.m.  Session |l Presentations

11:20a.m.- 11:40a.m.  Exhibit Viewing & Refreshment Break
11:40a.m - 1240 p.m.  Session lll Presentations

1
.
.
:

Conference Schedule !
|
: Fax Number: _
| E-mail:

| Check one:| plan to anend lunch O Yes I No

Special Dietary Needs (Canference held during Lent).

CPDUs | Payment Information
Earn up to 3.0 Continuing Professional Development Units {CPDUs) | Participant Fees (Includes Lunch):
for participating and up to 14.0 CPDUs for presenting. Prior 10 2/7/08, $65; After 2/7/08, 80

] Departmental Voucher Voucher #

Participant ! Contactperson_
Registration Information | roe
Registration fee: | [ Personal Check Check #
Prior to February 7, 2006, $65 : O Credit Card #
After February 7, 2008, $80 1

Exp. Date:
Includes conference materials, exhibit viewing, refreshments, Name on Card:

lunch, and ISTA annual membership for 2008
Please retum payment to:

Science in the South Conference

Division of Continuing Education
Washington Square Bldg. C - Mail Code 6705
Southern lllinois University Carbondale

703 South Washington

Carbondale, llinois 62901

Participant Registration Deadline:
February 27, 2008

Cancellation Policy
A refund, minus a $25 processing fee, will be issued if requested
prior to February 28, 2008.

Exhibits

If you are interested in having an exhibit, please contact the
Division of Continuing Education at (§18) 536-7751 or visit our
website at www.dce.siu.edu

Phane:  618/536-7751
Fax  B18/A453-5680
E-mail:  vsneed@siv.edu
Online:  wwwidce.siuedu

Please retum this form by Feb. 28, 2008, to help us
Exhibitor Hegistraﬁnn Deadline: plan the meeting. Lunch will NOT be guaranteed for
February 22, 2008 registrations received after this date.
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IPRE

lllinois Petroleum Resources Board

Hllinois 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 o0il and natural gas producers and royalty owners in Illinois.

Our educational goals demonstrate and inform the public of the importance of Illinois 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 Illinois 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 every day!

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.org and arrange for us to visit!

NEW

IPRB Traveling
Field Trip Exhibit
Trailer

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

Website: www.iprb.org
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WatcCh for details Of

ISTA’S 2008
Conhference on

GcCience Education

Pre-Conference
November 13, 2008

Conference
November 1¢-15, 2008

Peoria, Jllinios
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Use your ITLP tunds o purchiase FOSSH!

Contact your local FOSS” provides all the
sales representatives: activities and materials
For immediate attention— you need to help
Jennifer Leeman t d t |
800-338-5270, ext. 468 students explore,
jleeman@delta-edu.com understand
Richard Brost and SUCCEEd.
847-838-9689

rbrost@delta-edu.com \\S f
Gl

P Also ask about Delta Science Modules and Seeds of Science/
Roots of Reading™—supplemental programs that meet science Fo s s
e and literacy standards. FULL OPTION
SCIENCE SYSTEM™
Distributed by: ,v
Yad Delta Education ViSchool Specialty
...because children learn by doing.® sc,ence
ISTA SPECTRUM DISTRIBUTION CENTER PRESORTED
. . . . STANDARD MAIL
Illinois Mathematics and Science Academy U.S. POSTAGE PAID
1500 West Sullivan Road CHAMPAIGN, IL 61820
Aurora, IL 60506 PERMIT #880
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