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|STA News

President’s Corner
Gwen Pollock

Asthe school year ends, | STA wishes to sincerely thank you for
being the vitality in our new mission statement: promoting excellencein
science teaching and learning throughout Illinois. We, the board
members who represent you, have so much to share about our strategic
plans for the future to help you accomplish even more, even better.

Asthe new ISTA president, I'd like to introduce myself to you. | have come to know so many of
you through my seventeen-ish years of teaching high school sciences in Riverton and Chatham, and then my
near-seventeen years at the lllinois State Board of Education as the state science consultant, working with
scientific literacy and the Mathematics and Science Partnerships grant funds. 1've started a new chapter of
retirement and finding it not really retiring, yet. Enough about me...

Here are some of the grand plans that ISTA is working on now to meet your needs as you face the
challenges of ateacher of science:

- Our fall conference, set for Peoria, November 13-14, 2009, will have the theme: The Evolution of
Science Education. The call for papers (deadline June 15) is posted on the I STA website, and of
course we need you!

WEe'll be providing on-line registration and credit card functionality for the fall conference and

extending this capability for membership renewal.

WEe're expanding the membership privileges more broadly to a new listserve that will guard your

identity and provide more efficient and mutually beneficial updates and communication networks

for you (contact Kendra Carroll at kcarroll63@gmail.com to join). We are working on possible
plans to incorporate a new generation for the Building a Presence network that can meet our needs
even more effectively.

WEe're responding to the national initiative for “No Child Left Inside” with an Illinois-specific

focus, working with our partners from the Environmental Education Association of Illinois and

Chicago Wilderness.

WEe've voiced our interest in working with ISBE on the American Diploma Project for the science

standards—for which we will rely heavily on your expertise and network.

WE're starting partnerships with the lllinois Council of Teachers of Mathematics for a special

recognition for elementary science and math specialists, as well as with the Technology Education

Assaciation of Illinois for a special focus on pre-engineering opportunities. We are working on

building partnerships with other science-connected professional organizations, as well.

WEe're working on devel oping networks that will support our new, experienced, and retiring teachers

of science, teacher-educators, supervising master teachers, and student affiliate organizations at our

colleges.

Hopefully, by the time that you receive this issue, our new website will have been christened for

your more effective utility.

There will be more information about all of these nuggets soon through our list serv and website. |
am hoping for your expert participation. Let me know if | can be of assistance to you, or to listen to your
ideas and interest areas to help ISTA accomplish our new mission. ISTA provides adirect line of
communication between science educators and state decision-makers. Our organization is focusing
advocacy efforts to voice concerns and recommend programs with funding for K-16 science classrooms,
teachers, and learners. Please contact me at gpollock@casscomm.com to be one of those voices.
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2009-11 ISTA Executive Committee

VicePresident Secretary
Julie Gaubatz Kathy Schmidt
Hinsdale South High School Jay Stream Middle School
jgaubatz@hinsdal e86.0rg 2Schmiait1:345@sbogl obdl et

President Elect Treasurer Past President
Carol Baker Bob Carter Jill Carter
Community HSDistrict 218 NorthernIllinoisUniversity Pekin Community HS
Carol.baker@chsd218.org carter@niu.edu jcarter @pekinhigh.net

2009-11 I STA Committee Chairs

Archives LaverneLogan, Jill Carter
Awards TaraMcDonald

|STA Conference Tracy Trimpe
ConferenceProgram Jill Carter

Finance Vice President - Julie Gaubatz

Member ship Kenda Carrall
Nominationsand Elections Past President — Jill Carter
Public Relations

Professional Development/Building a Presence Mary Lou Lipscomb
PublicationsCommittee Judith A. Scheppler

Join the ISTA listserve to Network Qnline!

ISTA encourages all of its members to join the listserve of our organization.
News of timely value and networking opportunities are posted regularly.
Safeguards have been incorporated to protect you from unneccessary electronic
intrusions. Please send Kendra Carroll (kcarroll63@gmail.com) a simple note with
your email in the body of the note and the wording on the subject line: please
add me to the ISTA listserve.
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Regional Directors

Region 1 Director 08-10a
Lynne Hubert

Joseph Sears School
[hubert@kenilworth38.org

Region 1 Director 09-11a
Margaret Corp

W.B Orenic Intermediate School
mcorp@troy30c.org

Region 2 Director 08-10a
LaverneLogan

Western lllinoisUniversity
LK-Logan@wiu.edu

Region 2 Director 09-11a
Amy Sandgren
Rock Idand Regional

Officeof Education
amy.sandgren@riroe.k12.il.us

Region 3 Director 08-10a
Sherry Spurlock

Pekin Community High School
sspurlock @pekinhigh.net

Region 3 Director 09-11a
BobWolfffe

Bradley University
rjwolffe@bumail .bradley.edu

Region 4 Director 08-10a
Kristi Van Hoveln

Milford Grade School
kestnerk@milford.k12.il.us

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

Region 4 Director 09-011a
KendraCarroll

Shiloh CUSD #1
carrollk@shiloh.k12.il.us

Region 5 Director 08-10b
Tom Foster

Southern lllinoisUniversity
tfoster@siue.edu

Region 5 Director 09-11a
Kathleen Roper

Hoyleton Public School
kroper@washington.k12.il.us

Region 6 Director 08-10a
David Stedle Abendroth
Red Hill High School
dabendroth@roel2.net

Region 6 Director 09-11b
JohnR. Clark
jrc2346@yahoo.com

Region 7 Director 08-10a
John Loehr

Chicago Public Schools
jfloehr@cps.k12.il.us

Region 7 Director 09-11a
Christian Greer

John G. Shedd Aquarium
cgreer@sheddaguarium.org

According to ISTA bylaws, regional directors may serve only two consecutive terms. Directors noted with an
“a arein the first of atwo-year term; those noted with a“b” are in the second consecutive two-year term.
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lllinois Science Teachers Association
2009 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: siduncan08@comcast.net), 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): Thanks to an |STA-FFSE board agreement, for Options 1,
4, and 5, teachers may receive a regular $10 membership in the FFSE for an additional $4.
See http://ed.fnal.gov/ffsel for membership details.
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Call for Presentations
The Evolution of Science Education: From So Simple a Beginning . . .
lllinois Science Teachers Association 2009 Conference on Science Education
Peoria Civic Center & the Hotel Pere Marquette
Friday & Saturday, November 13 & 14, 2009

Deadline for Submission: Postmarked by Monday, June 15“‘, 2009

Principal Presenter: (Only Principal Presenters will be notified of presentation acceptance and scheduling.)

Name: Day phone
Affiliation/School Evening phone
Mailing Address Email (required)

City, State, Zip

Additional Presenter(s): Please attach additional sheet.

Title of Presentation:

Program Description (exactly how you want it to appear in the program) — 25 word limit:

Detailed Description of Presentation (for committee review purposes only) — 200 word limit):
Please attach additional sheet. This will only be used by the program committee for presentation selection.
*Preferred presentation date: [ Friday (50 minutes only)

[0 Saturday — Select one: __ 50 minutes; __ 1 hour, 50 minutes; _ 2 hours, 50 minutes

*The Program Committee will attempt to honor the preferred presentation date, but due to scheduling issues
this may not always be possible. All presentations longer than 50 minutes will be on Saturday only.

Check the intended audience: [1 K-3; [14-6; [17-8; [19-12; [dK-12; [ preservice;
1 college/university; [ladministration
Subject: [ biology; [1 chemistry; [ earth science; [1 environmental; [1 general/integrated; [ physics;
O technology; [ other (specify)

Equipment: | will need a screen: [ yes; [ no. In order to minimize costs, presenters needing
other equipment must furnish their own.

Room Set-up: All rooms will be set up with tables unless requested otherwise:

Safety: All ISTA presentations must conform to NSTA minimum safety guidelines for presenters. Check the

ISTA website for those guidelines: http://www.ista-il.org. Will you be using chemicals or hazardous

materials? [ yes; [ no; If so, please describe:

Agreement: | have read and understand the NSTA minimum safety guidelines for presenters. | agree to
conform to these guidelines while giving my presentation at the 2009 ISTA Annual Conference. | understand
that | will be notified via email by July 15, 2009 as to whether my presentation proposal has been accepted or
not. If | must withdraw my presentation request, | agree to notify ISTA no later than September 21, 2009, so
that another presenter can be found in order to fill my slot.

| also understand that ISTA does not furnish LCD projectors or computers for presenter use. If one is
needed for my presentation, | will be bringing my own or renting one at my own expense from the Peoria Civic
Center (see below) or from a vendor of my choice.
http://www.peoriaciviccenter.com/Online_Ordering_Forms.html

Signature: Date:

Note: ISTA requires that all presenters register for the conference.

Return to: Jill F. Carter, Past President ISTA (by mail or email)
Pekin Community High School (email submission receipt will be confirmed within one
1903 Court St. week; if confirmation is not received, please send again)
Pekin, IL 61554
jcarter@pekinhigh.net
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lllinois Science Teachers Association

42 Annual Conference on Science Education

Peoria Civic Center & the Hotel Pere Marquette

November 12-14, 2009
Pre-Registration Form
Deadline for Early Bird Pre-Registration: Postmarked by October 10, 2009
Deadline for Advance Registration: Postmarked between October 11, 2009 and October 31, 2009
Registration on or after November 1, 2009: On-site only
Fill out form completely, one per registrant. Print clearly. Information will be used for our records.

Name:

Home Address

City/State/Zip

Affiliation/School

Home phone (

Spouse/Guest Name (if attending)

County where you work

Business Address:

City/State/Zip

Email

[ check here if you need special assistance due to handicap (describe on extra sheet)

[ check here if you would like to be a presider for a session.

[ check here if you have been teaching 3 years or less.

[ check here if you need a non-meat meal.

Business phone ( )

Conference Registration (Thursday, Friday and Saturday)
(Includes Thursday exhibit preview, exhibit hall reception, & Friday luncheon.)

Please circle correct amount.

Registration Fees and deadline for Earlybird Advance Full Rate
postmark 10/10/09 10/31/09 After 111
L] Current ISTA member $125 $140 $150

] Nonmember (in_cludes one-year $160 $175 $185

membership)

[ Institutional members (up to 3 individuals) * | $120person | $135/person | $145/person
[ Full-time student $30 $30 $30

L] Only Thursday or Saturday (no meal) $70 $75 $80

[] Non-teaching spouse/guest (no meal) $20 $20 $20

Enter Registration fee

Social Events (Tickets for these events will not be sold at the door)

Thursday Reception in Exhibit Hall (4:00 to 7:00 pm) No charge, but please register $00.00____
Friday Luncheon — Peoria Civic Center — Included as above, but please register $00.00 ____
--price for registered non-teaching spouse/guest  $20.00 _______

Friday Night GALA (bus, drinks, food, light & night show, live band, prizes, awards— open $35.00
to anyone attending Thursday, Friday, and/or Saturday. DON’T MISS THIS!

Internet registration convenience fee if registering online (with credit card.)

* . . .
Please send all registrations in the same envelope.

Make checks payable to: lllinois Science Teachers Association. Send to Sherry Duncan, ISTA Registration, P.O. Box
295, Urbana, IL 61801. No one will be admitted to any part of the convention without registering. If your registration form is
received by November 3rd you will receive a confirmation in the mail. If it is received after that date, you may pick up your
information at the registration area in the Peoria Civic Center.
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| STA New Teacher of the Year Award Application
Applicationsdue June 30, 2009

Purpose: Thegoal of thisaward isto recognize*new” teachersfor their excellencein facilitating
sciencelearningintheir classes. Thisaward isto encourage some of the bright, up-in-coming teachers
to continueto striveto bethe best teachersthat they can be.

Requirements:
- Must be ateacher with their initial certification
- Encouraged to be amember of | STA (either student or teacher category)
- Must be nominated by an | STA member teacher or school administrator
- Currently teaching in thefield of science (can beteaching sciencein an elementary setting)
- Compl eted nomination form and biography highlighting innovative teaching experiences,
exemplary service, and trend setting practicesin thefield of science
- Thisisaone-time award per awardee

Name of Nominee:

School:

School Address:

Home Address:

Home Phone: email address;

Current Teaching Assignment:

Year Teaching (circleone): 1% 2 3 4

Includeall collegesattended, degrees obtained, and list the year in which the degree was obtained.
Attach abrief narrative about the nominee. Include any pertinent background experience, innovative
teaching stylesand lessons, extracurricular involvement, unique attributes, staff, student, and

community rapport which make the nominee an up and coming star scienceteacher.

Nominated by:

School: | STA Region:

Send Applications To: TaraMcDonald, | STA Awards Chair
Sixth Grade Science, Minooka I ntermediate School
305 Church Street,
Minooka, IL 60447
email: taracmcdona d@gmail.com

Winnerswill benotified in September, 2009. Awardeswill be honored at the 2009 | STA Conference on
Science Education. They will receive | STA membership, certificate, and idea pack.
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| STA Thanks

Jill Carter Kendra Carroll

procedures

Che is staying active in

- traCking ISTA history ISTA, ih her role as
and successes Resgion ¢ Director

fOr for
Serving as ISTA : Cerving as ISTA
President : CeCretary
ahd - for the past
- inviting and encouraging - Five+ Years
greater partiCipation :
from members : and
- Organizing and helping keep ISTA on
documenting conference : traCk

ISTA Shirts For Sale!

I STA haspolo shirtsand denim shirtsfor sale. Theshirtsareblue, withthe ISTAlogo; ISTAis
red and the State of Illinoisoutlineisin white.

Indicate style, size, and number:
Polo Shirt Women's Men's S- XL cost$22;  XXL costs$24
Denim Shirt Unisex S-XL cost$24;  XXL costs$26

shipping and handling: add $4 for 1-4 shirts
add $6 for 5-12 shirts

Make checksout to I STA and mail to: Lynne Hubert
4243 W. Lee St., Skokie, IL 60076
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Member Notes

Thiscolumnisdevoted to newsfrom our members. Do you haveabirth, marriage, job promotion, new
job, or retirement you'’ d like to announce? Just send theinformation to me. Pleaseinclude everything
you' d liketo appear in the announcement. You must self-report this. 1f you know of the death of any

| STA members (or retireeswho were past members), please send that informationto measwell. My
email addressis: schimm_julie@yahoo.com.

Thank you! Julie Gianessi

Births

Julie Gianessi and husband Frank have anew daughter, Caroline Jane. Shewasborn December 18,
2008. Carolinewaswelcomed by big sister, Sofia, 2.

Retirements

Congratulationsto Coleen Martin whoisretiring at the end of thisschool year after teaching for thirty-

fiveyears. Coleen teachesfith grade at Wilder-Waite Grade School in Dunlap, Illinois. Sherecently
completed her second term on the | STA board asadirector from Region 3.

| STA Thanks...
Ray Dagenais Donna Engel

for serving as
for serving ISTA as

Vice President
Conference
Program Chair
Fihance and
Membership
Chairs

Donna stepped up when ISTA’s previ-
ous vice president moved. We greatly
appreciate her willingnessto step in.
Conference presenters will miss her
thank you bags of treats!

President
Executive Director
Past President
President-ElecCt
Conference
Program Chair

Thiswill be thefirst year in over ten that
Ray has no “official” role with ISTA. But
we know he'll still be around!
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No Child Left Inside
| STA Advocacy for Science Teaching and L earning

The national movement, No Child Left Inside (NCLI), isan extraordinary opportunity for civic action
and advocacy for science education. The proposed federal legisation and optimism for itsappropriation
isgaining momentum in Congress. Thelegidationwill providefunding for professional development
for teachersand activitiesfor their students.

You can review theresourceson the No Child Left Insidesite: www.nclicoaltion.org, whichis
organized for your immediate utility to learn more about the legidlation, the research that substantiates
the power of environmental education, and how aclassroom, building, district, and state can becomea
part of theeffort.

Therearetwo major venuesin which | STA members can become actively involved:

1) If you have activities planned for thisweek or the near future, try to multiply theimpact into the
national effort by adding the event summary and so forth to the NCL I master listing for events set all
over the country, that will betracked on Google Maps.

e First, signup for aGoogle account. Then the stepsare simple: just add your contact info, the
date of the event and asummary. The map is geo-referenced to show Congressional districts, and
the national leadersbeusing it to compilealist of eventsto passalongto Congressman’s
Sarbanes’ office. The map link ishttp://www.cbf.org/site/
PageServer?pagename=act_sub_actioncenter_federal_nclb_day _map.

e Atoolkit with materialslike amediaadvisory template and tipsfor inviting your legislatorsto
attend your event isavailableonthe NCL | website.

2) Enlist your building or district to become anational stakeholder inthe No Child Left Inside
movement. At thispoint, Illinoisalready has nearly seventy organizationswho haveregistered on the
national website; however, fewer than ten are schools. Classrooms, schools, and districtswill bethe
primebeneficiariesfor thislegidation. Please pursueyour local optionsfor becoming astakehol der —
instructionsareprovided at www.nclicoliation.org TAKEACTION page.

Vendorsand Exhibitorsfor thel STA Science Education Conference contact:
Harry Hendrickson

Executive Director

Illinois Science TeachersAssociation

218 Cumberland Drive

Rochester, |L 62563

hrhendrickson@comcast.net

phone 217-498-8411, fax 217-498-8408
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SCIENCES AMatters

Mational Science Teachers Association
ik

Science M atter /Building a Presence
Mary Lou Lipscomb

Science M atter /BaP | llinois Sate Coordinator

At the National Science TeachersAssociation (NSTA) annual conferencein March, NSTA Executive
Director FrancisEberly formally announced that the Building a Presencefor Science network isnow
one part of the new Science Mattersinitiative of NSTA. Although therewill be noimmediate changein
theway inwhich the BaP network functions, therewill beagradual nametransition from “ Science
Matters/BaP” to just “ Science Matters.” You may also noticethat the BaPlogo isno longer used by
NSTA; the new Science Matterslogoisused inits place. Check out the Science Mattershomepage at
www.nsta.org/sciencematters. Clicking the® Teachers’ link will bring you to the Building aPresencefor
Science home page.

The Science Matters/BaPinitiativeisan electronic network implemented in Illinoisby ISTA; the
purpose being to foster communi cation, collaboration, and leadership among science educators. All
members of the Illinois network receive national eblastsfrom NSTA and the monthly Illinoiseblast,
Networ k News, which contain information about professional development opportunities, opportunities
for your students, and information about science teaching resources.

If you have not been receiving the eblasts but are amember of the network, please update your contact
information on the Science Matters/BaP website (www.bap.nsta.org). If you do not remember your login
and/or password, contact the Illinois state coordinator (lipscomb@imsa.edu) with abrief message of
your need; include your full name and the school at which you teach.

Theultimate goal of Science Matters/BaP isto have at |east one contact personin every school in
[linois. Contactsin this network are seen ascommunicators, leaders, and advocatesfor standards-based
science education. For moreinformation about Science Matters/BaPin Illinoisgo to www.ista-il.org and
click onthelink. When you visit the Science M atters/BaP-111inoisweb page be sure to check out our
state partners. Science Matters/BaP Partners support quality science educationfor all. Many of the
partners havedirect linksto their web sites.

Any organization or ingtitution interested in being apart of the Science Matters/BaPnetwork inIllinois
isinvited to check out the opportunitiesand responsibilities of state partnership by going to www.ista-
il.org and clicking onthelink to Building aPresencefor Sciencein lllinoisand then State Partners.
Contact the state coordinator (lipscomb@imsa.edu) for moreinformation.
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Teacher to Teacher

Educators Share Information, Lessons, and Tips
Mary Lou Lipscomb

Educators may engageintheir own professional development in ways other than going to workshops.
Professional development includesall of thewaysthat teachers|earn to perfect their skillsaseducators.
Aslifelong learners, teachers accumul ate awide variety of knowledge and skillsthat they useto create
new activities, lessons, or entire units. Teachersal so usetheir accumulated knowledgeto devel op new
ideasto spark or maintain interest, keep things moving, or help students understand aconcept inaway
that isunique or different, and sharing these ideas with coll eagues provides professional development for
al involved.

Inthisissuefour educators have sent classroom management tips, ideas, and lessonsthat they have
successfully implemented with students both in formal and informal educational settings.

A sincere“Thank You” to all who have shared their ideas.

Managing Materialsfor aLab or Hands-On Activity

Tammy Knippenberg, aBaPkey leader and seventh through ninth grade teacher at L exington Junior/
Senior High School in Lexington, writesthat teaching three subjectsto six classeswith only one prep
period has presented certain challenges. Her classroom has only one large teacher demonstration table
and sink at thefront of theroom.

Shesays, “| havefound agreat way to stay organized and keep my sanity in between classes. | use
plastic basketsthat | have purchased at the dollar storeto organizelab materialsfor each class. Each
subject that | teach hasa set of ten numbered baskets. It worksbest if thereisaspecific color per
subject. Each basket getsafull set of lab materialsthat agroup of two to four could use. | usually
includearoll of paper towels (my custodian savesfor methe end rolls of the restroom paper towels
when they change out therolls).

“During lab prep with the students, | review the contents of the basket, and they keep track of materials
and notify me of any deficiencies. At the end of the period, they return all materialsto the baskets so
they areready for the next class. | havetablesaong onewall in my classroom wherethe basketsare
kept, and the students know that iswhere they pick up and return the baskets when instructed to do so. |
also have aspecific spot at the tablesfor materialsthat need to be cleaned. The basketsare alife saver
when | havelabsin each classsimultaneoudly. | couldn’t live without them!”

Assigning Point Valuesto Test Itemsof Varying Difficulty

MonikaLangdon, aBaP key leader and tenth grade teacher at Maine South High School in Park Ridge
writes, “ Thedifficulty inamultiple choicetestin chemistry isthat asimplequestionlike*Isthisa
physical or achemical change? would beworth the same amount of pointsasamorein-depth problem.
Sowhat | did onthefinal exam wasto have acal culation problem be assigned multiple question
numbers. For example, one problem would be questions 77, 78, and 79. Thiswould make this question
beworth threetimes as many points (asasingle multiple choice question).”
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Tying the Concept of Density to the Densest Thing in the Univer se - Black Holes

John VVan Horn, the contact person for BaP state partner the University of 11linois Extension- STEM
team located in Cook County, sendsan activity that isbased on onefound inthe NASA program After
School Universe. He hasused it with studentsin gradesfive through eight.

Thisactivity smulateswhat happensto the density of astar’s matter during the core collapse which
formsablack hole (or neutron star) immediately prior to asupernovaexplosion. It addressesthe
concepts of mass, volume, density and (with use of widely availableinformation from NASA, and so
forth), black holes. It workswell with groups of two to four students.

John writesthat you can have the students do the calculationsinvolved individually or asawhole class
activity depending on their familiarity with the rel ationshi ps between circumference, diameter and
volume. Heindicatesthat he has had studentsdo all calculations, or has given them most of the
calculation and only required them to do easier measurements—depending on their ability level.

The data sheet is set up to complete five measurementsincluding theinitial one, thisusually works
well. However you do need to emphasize that they will “shrink” the sphere slowly until thelast step.
John suggeststhat you practice doing the procedure one or two times before doing it with the students
to get thefeel for the activity.

MakingaBlack Hole

Materials:

round balloon, aluminumfoil, scale (food scale works) reading in grams, cal culator, and black hole
creation datacollection sheet.

Procedure:

1. Studentsblow up aballoonto around 4" in diameter (sizeisn't extremely important, but larger
isbetter than smaller) and knot it.

2. They then cover theinflated balloon with duminum foil. Heretheideaisthat the whole balloon
iscovered.

3. Takethemassof thealuminumfoil covered balloon, and measureits circumference.

4. Recordtheseresults. They can do the calculations of radius, volume, and massto volumeratio
(density) now or wait until all trialsare compl eted.

5. Then pop theballoon, leaving it inside of the aluminum foil sphere, and compressthe sphere of
aluminum slightly. Herethe students need to try to maintain thefoil ascloseto asphereas
possible, but exactnessisunlikely.

6. Repeat steps3and 4

7. Shrink the sphere again and repeat the process.

8. Onthelasttria, havethe students compresstheball of aluminum asfar aspossible. They
generaly do thiswith enthusiasm.

9. Thenyou can havethem look at the dataand draw conclusions. These caninclude:

a. Density increasesasvolumegetssmaller

b. Thegraph of thedensity isn't astraight line.

c. If you havethem do some more samplesasvolume gets much smaller (0.1 cm, 0.01 cm,
0.001 cm) thedensity increasesrapidly. Thisiswhat happensin ablack holeasit
collapsesto apoint.

Thisactivity addressesthefollowing IllinoisGoalsfor Learning: 11.A.2b, 11.A.3c, 12.C.2b, 12.C.3b
12.F.3c,13.A.2.c,13.A.3.Cc.
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Black Hole Creation Data Table

Trial Mass | Circumference (C) 32;1(1;7:) :12;;2 f,s V%;e
1
2
3
4
5

Teach About Research in Antarcticalnvolving Climate Change

Betty Trummel, ateacher and BaP point of contact at Husmann Elementary School in Crystal Lake, has
done extensive work with an educational outreach project called Antarctica’s Secret Climatesflexhibits.
Theword flexhibit ssmply meansflexible exhibit. Thisinformal science education project isfunded by
the International Polar Year program of the National Science Foundation toincrease public
understanding of ANDRILL, the multi-national, NSF-funded Antarctic Drilling Project. Betty and
Louise Huffman, ANDRILL education and outreach coordinator, are educatorswho have had the
experience of working with scientistsfor several weeksin Antarctica, and using theflexhibit materials
with studentsinfifth through tenth grades.

Betty writesthat al teachers now have an opportunity to get involved and use the materials devel oped
specifically to teach about climate change asit relatesto science research taking placein Antarctica
using avariety of flexhibit materialsavailable on the Antarctica’s Secret Climates pages:
www.andrill.org/flexhibit. With the material savailable on the website, teachers can select the themes
and activitiesthat best fit the age and ability level of their students.

Components of theflexhibit packageincludeadigital collection of high resolutionimagesand colorful
banners, multi-mediafilesincluding podcasts and video journals, and ateacher’ sguide with lessonsand
hands-on activities. Propsbuilt by students during thelearning activities are used to demonstrate and
explain Antarctic scienceto flexhibit attendeesin atype of flexible science event at aschool or aternate
venue.

Flexhibit eventsallow studentsto take charge and teach othersthrough unigue hands-on exhibits and
activities. Hosting aflexhibit hel ps students build knowledge, confidence, and experience. Kidsteaching
kidsisasuccessful model that has made an impact not only on students, but parents, administrators, and
the general public. Museumsthat have embraced thismodel and hosted flexhibit eventsincludethe Field
Museum of Natural History and The Museum of Science and Industry in Chicago.

Thefivethemes of theflexhibit include:

Antarctica Today: Presenting the continent of Antarcticaand itsunique challenges; comparing the
ArctictotheAntarctic.

Antarctica’s|ceonthe Move: Promoting adeeper understanding of seaice, ice shelves, ice sheets, and
glaciers.

Reading Antarctica’'s Rock Cores: How do scientistsretrieve sediment cores and interpret them?
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Tiny Cluesto Antarctica'sPast: Diatoms—How do thesetiny organisms give scientistsinformation?
Decoding Antarctica’'s Climate History: Illustrating the changesin temperaturein the past, present,
and future, and modeling how Antarcticamight ook in thefuture.

Based on their experiences, Betty and L ouise think the educational meaningsand the values of teaching
polar scienceare:

e theopportunity to teach about unique places and changes occurring in the polar regions;

o tokeep studentsexcited about learning;

e tosharetheprocessof scienceand research;

e tokeepourownlearningalive.

Check out this unique educational package at www.andrill.org/flexhibit and host your own flexhibit! In
addition, Betty and L ouise are avail ableto host teacher workshops on how to usetheflexhibit materials.

Betty Trummel Louise Huffman

(815) 382-6144 (630) 460-3688

eatrummel @d47.org [huffman@andrill.org
+++++

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

Do You Know
an
Exemplary Science Student?

ISTA members in good standing who would like to honor one high school
science student each year, may request an ISTA medallion and certifi-
cate by contacting sjduncan08@comcast.net. The fiirst medallion is
free of charge; additional medallions may be obtained for $15 each.

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

| nter national Cooper ation and

Educational Outreach Efforts

during Thelnternational Polar Year

Betty Trummel* and M atteo Cattadori?
Husmann Elementary School, Crystal Lake, lllinois
2Museum of Natural Science, Trento, Italy

Back in the fall of 2006, we had the
opportunity to begin our involvement with the
ANDRILL (ANtarctic geologic DRILLing) Project
as part of the ANDRILL Research Immersion for
Science Educators (ARISE) program. ANDRILL,
amultinational scientific collaboration, involves
scientistsfrom Germany, Italy, New Zealand, and
the United States. The goals of this project are to
examine sediment coresdrilled from the Ross Sea
floor (as witnesses of the history of
pal eoenvironmental changes) and conduct scientific
research in awide variety of science disciplines
within geoscience. This research improves our
understanding of the fluctuations of theicein the
Antarctic region. Approximately sixty scientists
came together on the ice, to look deeper into
Antarctica’sclimate history. TheANDRILL cores
give more detailed windows on the Antarctic Ice
Sheet evolution and its relationship to climate
changes.

Involving Teachers in the Education and
Outreach Project

Working daily asmembersof scienceteams,
the six ARISE educators (three from the U.S. and
one each from Italy, New Zealand, and Germany)
were genuinely immersed in current geological
research. Weworked side-by-sidewith the scientists,
gathering datato sharethe array of storiesthe core
had to tell. We contributed by performing avariety
of scientific analysesincluding chemical analyses

ANDRILLS’s
ARISE program
has been one of
the key efforts
during the
International
Polar Year to
highlight and
share the work
of scientists In
action.

for the porewater geochemistry team, preparing
microscope didesfor sedimentologists, counting and
classifying stones (clasts), or working as core
techniciansat theANDRILL drill sitelaboratory. In
addition, ARI SE educators hel ped the curators scan
the core and prepare microfossil samples. Some
ARISE educatorswere ableto integrateinto two or
more different science disciplineteamswhileonthe

ANDRILL )

"1

b Y-
S,
.,

W

Antarctica New Zealand
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From left: Tim Naish, Richard L evy, and Ross
Powell.

ice, which gave us more opportunities to connect
with the process of science and transfer that to
classroomsaround theworld.

In addition to immersion in the science
teams, there were on-going opportunitiesto advance
our content knowledgein many areasof geoscience,
asANDRILL scientistsgavedaily lectures. Wewere
welcomedintotheANDRILL scientific community
as an active part of the project, and this was an
excellent learning experience for educators and
scientists alike. Immersion enabled educators to
connect and share the scientific work being
accomplished. It benefited ARISE participantsand
those around the world who learned about
ANDRILL as it took place, being able to ask
questions, read daily informational blogs, take part
invideo and teleconferences, and see photographs
of scientistsat work in Antarctica.

From a science and communication
outreach perspective, ANDRILL SARISE program
has been one of the key efforts during the IPY to
highlight and sharethework of scientistsin action.
Thisincludes professiona devel opment of educators
and outreach to abroader educational community
as a fundamental goal of ANDRILL. Positive
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outcomes from this integration extend far
beyond thefield season.

Thisisevidenced by ARISE participants
working on individual educational projects
targeted to specific audiences. These projects
will become part of ANDRILL’s contribution
to the educational community. Though the
ARISE educators come from awide range of
educationa scenarios, we each havethegoal of
communicating the excitement and importance
of ANDRILL’s science to people beyond
Antarctica. The challenge for each of the
members of the ARISE team was to capture
what they could of the research experience and
passit oninwaysthat will raise awareness of
and build value for geoscience research in
Antarctica. As part of the ANDRILL ARISE
team, thismeaningful professiona devel opment
improved scientific content knowledge, provided
participation in the process of science research, and
gave usthetoolsto carry forth the excitement of science
to students and educators around the worl d.

A Continued Connection: The U.S. and Italian
I nter national Cooper ation

The experience of immersion triggered the
communication projects and the subsequent creation
of asystem of relations between different entities. The
most important point isthat the parallel development
of our two projectsgave usthe opportunity to gradually
redlizethat, thereisanew dimension of theANDRILL-
ARISE experience, the continual cooperation and
growth of our educationa relationship. Infact, Matteo
and | have observed avery strong and profitablelink
between our two systems of relations and the
interactions between our two different educational
settings. Even though thousands of milesseparate Italy
and Crystal Lake, Illinois, we continueto develop our
cooperation, learning from each other and improving
our ability as science educators.

Matteo created thephrase“ ANDRILL-ARISE
education ecosystem” (AAee) to represent the many
and varied connections we have developed since
meeting in 2006. AsARISE teachers, we have had the
opportunity to be connected in what can best be
described asatype of educational ecosystem, asshown
inthefiguress1and 2.



Research
Scientists and the
ANDRILL
Community

ARISE
Educators

Society:
Local and
National
Institutions and
the
Media

School
Communities
of Teachers,
Students,
Administrators,
Families

Figurel. ANDRILL-ARISE Education Ecosystem

Ananalysisof the benefitsderived fromthe
link between the system of relationsbetweentheU.S.
and Italy has shown benefitsin three main categories:.

Benefits- ARI SE Teacher to ARI SE Teacher
e mutual support of our educational outreach
initiatives

connecting scientiststo classrooms
improving and updating of content
knowledge

demonstrating aninterestinlifelong
learning asapreferred channel for the
transfer of information

addsamultilingual and cultural perspective Benefits- ARI SE Teacher to Institutions

better dissemination techniques
organization of educational events (with
each other and in our own countries)

e gignificantly enhancesour abilitiesas
educators

Benefits- ARISE Teachersto Sudents/
Teachers
o findinternationa partnersfor projectsand

activities (linking other teacherstogether
country to country and classroomto
classroom; broadensworld perspectiveand
brings classrooms around theworld
together inacommon learning
environment)

dissemination of activitiesand work
(Betty: Field Museum of Natural History
and the Museum of Scienceand Industry
in Chicago; Matteo: hiswebsite
www.progettosmilla.it , the Museum of
Natural Sciencein Trento, Italy and
connection with theIstituto Nazionale di
GeofisicaeVulcanologia, Rome, Italy)
research of national and local institutions
interested in supporting the participation
of an Italian educator to aproject not
ANDRILL-related (International Ocean
Drilling Project’s* School of Rock”
program in summer, 2009)
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Figure2. ANDRILL-ARISE Education Ecosystem

Conclusions
We cometo the conclusion that theterm
ARISE fits perfectly to our experiencefor many
reasons.
e ariseof theimpact of theresearchto
education and society
e ariseof not only our own science content
knowledge, but that of colleagues,
students, educational communities, the
general public through mediaexposure,
and othersassociated with institutions
e ariseof innovative approaches
e ariseof our professional skills
And, hopefully many more arisesin thefuture.
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For further information on ANDRILL and ARISE
visit http://www.andrill.org/iceberg/
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TheLaw and Bringing Nature In
An Interview with Valerie Keener of the lllinois Department of
Natural Resources
Jean Mendoza
University of Illinoisat Urbana-Champaign

Teacherswho want to engage children with nature
know that nothing gets a child’s attention like an
authentic specimen — preferably something alive.
But too few teachers are aware that state and
federal laws may prohibit or limit individuals
possession of live wild animals, plants, or even
non-living natural objects. In April 2009, Valerie
Keener of the lllinois Department of Natural
Resources (IDNR) participated in an e-interview
with Spectrum elementary editor Jean Mendoza,
focusing on the sometimes intricate, but very
important, legal issues that may be involved in
bringing nature into the classroom.

Jean Mendoza: What isyour position at IDNR
and what are some of thethingsthat you doin
that capacity?

Valerie Keener: | am the administrator of the
Division of Education, and | also do program
development. Besidestheadminigtrativefunctions,
| coordinate and promote all of our programs and
devel op supplemental educational resources such
as posters, CD-ROMs, activity books, and other
items.

JM: The IDNR has a wide array of hands-on
materials for teachers to use in classrooms —
books, beautiful wildlife posters, CDs, and
travelingtrunksof resources. Many of them are
free to lllinois residents. What has been your
role in creating and maintaining those
materials?

VK: | amthe personin charge of development and
mai ntenance of them. | also work with other IDNR
staff to ensurethat the online ordering system works
properly so that we can get theitemsto the people
who want them. All of our materials are free of
charge, but some of them have an associated
shipping feeif they are ordered by peoplewho are
not teachersin schoolsregistered with the Illinois

ValerieK eener

State Board of Education or the Illinois Board of
Higher Education. Our goal isto beableto provide
theselllinois-specific resourcesfree of chargeto the
teacherswho will use them to supplement lessons
intheir classrooms.

JM: Most educator swho get children involved
with scienceknow that studentsneed tointer act
directly with things from the natural world in
order to better understand them. That’s part
of therole of IDNR resources like the lllinois
I nsects and Spiders Trunk and thelllinois Tree
Trunk. Of course children and teachers often
like collecting things “ from the wild” on their
own, too. | under stand you arenow workingon
something that teachers might not normally
expect to seewhen they visit theIDNR Web site
—information about laws that can affect what
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teachers and children can collect and keep in
theclassroom. Can you tell readersalittleabout
that project?

VK: Weareintheprocessof developing aWeb page
to give educators information about possessing
wildlifeand wildlife partsin theclassroom. Wehope
to have it posted to our Web site at http://
dnr.state.il.us/education very soon. Teachers may
not receive much training in this topic, and it is
important for them to understand what islegal and
what permitsthey may need. Evenif they don’t have
any intention of possessing wildlife, if a student
bringsan animal, aplant, an antler, aturtleshell, or
other object to school, the teacher is involved.
Possessing wildlife and wildlife parts is a
complicated topic. Thelllinoislawscan beaccessed
at http://www.ilga.gov/legidation/ilcg/ilcs.asp, but
educators may not have the time to dedicate to
reading all of them and interpretation is often
difficult. Somewildlifeisunder the control of the
federal government, and local laws as well as
individual landowner rights may also apply. The
Web pagewill give pertinent informationin abrief
formwith examples. If educators have additional
guestions, they can contact us.

JM: Let’'sgtart with feathers, sincechildren find
them easily. What laws are related to having
feathersin aclassroom? Tobirds nestsand wild
bird eggs?

VK: Feathers from migratory bird species cannot
be collected without afedera permit. A Satesavage
permit must be obtained beforeafedera permit will
be issued. Feathers of nonmigratory game birds
(wildturkey, ring-necked pheasant, etc.) cannot be
collected without apermit, but if aproperly licensed
hunter would like to donate to aschool theinedible
partsof thesebirds, harvested legally, he or shemay
do so. If the school acceptstheitems, it must keep
thename of the hunter onfile. Regarding bird nests,
there are two criteriathat must be met. First, you
must have ascientific collection or salvage permit.
Second, it must belegal to removethenest according
to therulesand regulations of the property owner.
A person cannot take any inedible parts of nongame
birds (including nests and eggs) without a permit.
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You should never disturb an active nest with eggs
and/or young birds. Instructions for obtaining
permits can befound at http://dnr.state.il.us/legal/
adopted/520.pdf.

JM: When | wasa child weoften collected toads,
frogs, crayfish, insects, and other creaturesand
took them to school. The ones that survived
would be turned loose again. What do today’s
laws say about having live wild animals in
classrooms?

VK: There are laws that apply to aquatic species
and lawsthat apply to other wildlife. Asanexample,
let’ssay that astudent findsaturtleand bringsit to
school. Isitlega for thestudent to possesstheturtle?
Isitlegal for theteacher to keepitinthe classroom?
First, theanimal should not beaspeciesthat islisted
as either endangered or threatened. If it isnot an
endangered/threatened species, it is lega for the
student to possesstheturtleaslong ashe or sheis
under the age of 15. When a student turns 15, he/
sheisrequired to have either ascientific collecting
permit, ascientific salvage permit, acurrent llinois
fishing license or a current Illinois combination
sportsman’slicensein order to possesstheturtle. If
theturtleisto becomethe possession of the educator,
he or she is required to have one of these same
licensesor permits. The organism must have been
legally obtained following the guidelinesdiscussed
earlierinthisarticle.

Even though it is legal to possess some
species, the Illinois Department of Natural
Resources does not endorse the collection of live
specimens. Before agreeing to host wildlifeinyour
classroom, ensure that you can provideit with the
carethat it will requireto survive, and also that you
can keep the students safe from the creature and
any diseasesit may carry.

JM: Some corporations that specialize in
sciencematerialssell kitsthat allow you towatch
caterpillars become butterflies, or tadpoles
become frogs. Are there any concerns about
thesekits?

VK: Yes. Teachers should never purchaseto raise
and release species that are not native to Illinois.
There are also concerns about changing the gene
pool or introducing diseasesinto native popul ations
by releasing individualsthat have been bred/raised



inother partsof thecountry, evenif thesame species
livesinlllinois.

If possible, plant a butterfly garden to
attract native speciesingtead of buying akittoraise
butterfliesindoors. Studentscan beinvolvedinthe
process from selecting and raising plants to
observing thelifecycle of the speciesthat visit the
plants.

We suggest that the teachers only raise
tadpolesthat have been purchased from apet store.
Aslong asthey arein possession of thetadpolesor
frogs/toads, they should keep the purchasereceipt.
Should any of the frogs/toads reach maturity, they
cannot legally bereleased into thewild without the
permission of the Illinois Department of Natural
Resources. Thislaw isimportant becauseit prevents
diseased wildlifeand wildlifethat isnot native to
[llinois from being released and harming native
populations. Teachers who raise tadpoles should
be prepared to keep any resulting frogs or toads,
and there could be many of them.

JM: I’'m wondering about other items that
teachersand children might collect that could
be problematic. What about mollusk shells?
Deer antlers? Turtle shells? Skulls or other
bonesof wild animals?

VK: There are laws that cover al wildlife and
wildlife parts, and as explained earlier, there can
be numerousagenciesinvolved. We cannot address
all theissuesfor every itemin thisdiscussion but
can give you some ideas about situations that
commonly occur.

Inedible parts of white-tailed deer,
including bones and shed antlers, may be kept if
found on private property, with the landowner’s
permission, and some State property (State Fishand
Wildlife Areas). They may not be taken from
Illinois state parks. City parks, nature preserves,
forest preservedistricts, and other areas may have
their ownrules.

http://www.dnr.state.il .us/education/index.htm.

It is imperative that you talk to site staff before
removing any natural object from public land and
to thelandowner beforeremoving any natural object
from private land.

JM: We'vetalked about theanimal kingdom —
but what about lawsrelated totheplantsthat a
teacher makesavailablein hisor her classroom?
VK: Plants can be covered by laws, too. No
endangered or threatened speciesshould be collected
or possessed. Again, you should speak to the
landowner/site staff before removing any natural
object from public land or privateland. No plants
should beremoved from nature preserves.

JM: What about nonlivingthings: rocks, fossils,
and soon?Aretherelawsregarding possession
of such items?

VK: Thelawsare mainly about having permission
to removethe object fromwhereitisfoundin nature.
Again, you should spesk to thelandowner/site staff
before removing any natural object from publicland
or privateland.

JM: As you have already said, the IDNR has
not yet finished itsnew resour ceregar ding laws
about possession of wild animals, animalsparts,
plantsand other materials. How will Spectrum
readersbeabletofind thisWeb pagewhenitis
completed?

VK: The best way to find out about the Web page
will betovisit

http://dnr.state.il.us/education. We'll post alink to
it there and will probably post it as a podcast on
iTunes, too. If they belong to our list serve or the
ISTA list serve, wewill also send messagesto those
listswith theinformation.

JM: Thank you for your time, Valerie, and for
your work on another potentially useful
resourcefor lllinoiseducators.

ThelDNR now hasan online resource about the legalities of possessing wildlife, and so forth. .
It'scalled “Wildlifeinthe Classroom” and teacherscanlink toit through “ Site Features” at .
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Discovering Electricity and Alter native Fuels Using Proj ect

Based Learning

Patty S. Page
Donovan Junior/Senior High School

The principal was in the classroom for a
biannual evaluation. The studentshad just sat down
at their desksand begun working on the opening Bell
Ringer activity. Why isadesk lampwired in series?
A 2' x 3 post it was on the board with adrawing of
atypical desk lamp with the wiring and the switch
exposed. About four minutes later, students were
discussing answers. It was evident that they were
not really sureof all their ideas. A want-to-know list
was generated. Students got in their groups and
decided what they thought parallel and seriescircuits
could do. They created ahypothesis, decided how
they might test it and recorded it in their journals.
The next twenty minutes was spent at |ab stations
trying different circuitsand recording what worked
and what didn't. Coming back together students
answered acoupl e of guided inquiry questionsand
recapped what they found. Later theprincipa would
write, “...students [were] actively engaged

Cover Screen for
Alberta
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throughout the entire period” and “ Everyone was
interested and focused...” Why werethe students
so engaged? These students were immersed in a
project based learning unit using a problem
platform.

In the fall of 2007, two classes of eighth
graders, approximately forty-four students, at a
small rural school participated in a unit on
Electricity and Alternative Fuelsusing aproblem
platform. The required objectives covered the
following topics: electric charge, electric current,
electrical energy, magnetism, electricity and
magnetism, producing electric current, fossil fuels,
nuclear energy and renewable energy sources.
Student groups demonstrated their knowledge of
different topicssuch assolar energy, circuits, electric
motors, and generatorsand so forth by giving topic
specific presentations.




Problem platforms start with aproblem that
students must discover how to solve and, of course,
eventually solve. Problem based platforms were
inspired by work on problem based |earning at the
[llinois Mathematics and Science Academy
(IMSA).! For the purpose of thisproject, an authentic
societal problem was embedded in a fictional
scenario to not only add adventure and interest for
the students but assure that the entire curriculum
was covered. The scenario was created to lead the
studentsthrough the curriculumtopicsinacoherent
way, sothey would al fit together into abig picture:

You and your team of scientists will be
studying bearsthat live aong theriversin Alberta,
Canada. You are embarking on athree year study
and will need a placeto stay not far from the area
you are studying. Because bears hibernate in the
winter, you will only reside in your building from
April 1 through November 30 each year. However
Canada can get cold and windy so heat and a
substantial shelter are required. Besides housing
the scientists, your building will shelter scientific
equipment including one or more computers that
require 120 V of electricity that you must supply.
Your shelter must provide aplaceto cook, to gather
andto deep. Arrangements must be madefor water
usage for the various necessities of life. Your
arrangements must be healthy and sanitary over an
extended period of time (eight monthsat atimefor
threeyears). Thebuildingwill bebuilt for you by a
construction team according to your specifications.
You may bring clothing, bedding and appliances,
but caution; you must state how the appliance will
be powered and providethat power. Your university
will supply the computers of your choice and
scientific equipment.

Therearerestrictionsthat the studentsare
givensuchas:
- Building may not pull more than 3600 Watts at
atime.
- No morethan two 40 pound propane tanks can
betaken.
- Thereisno natural gasor commercial power
lines.
- No morethan twenty gallons of gasoline may be
brought for emergencies.

Water

¥ We are going to pump water info pipes of our house
using a water pump. We are going fo pump in the water
from the nearby freshwater spring in which are cabin is
located 100 feet from. The water pump will be powered by a
motor. The motor will be run by a water wheel that turns
because of current. The waterwheel will turn a turbine which
will power the motor.

» We will use a passive solar water heater run by solar
power fo heat our water.

Figure 1. Water delivery.

Studentsthen presented their detailed plan
for solving the problem. Figure 1 showsonestudent
group’saccount of how they would get water to the
building. In another example, studentstalked about
wherethey would obtain power and gave adetailed
list of appliancesto show that the draw would not
exceed 3600 Watts (Figure 2).

Thelesson described at the beginning of this
articlewasonly oneof agroup of individual lessons
that were planned so students can discover various
aspects of electricity or power that give them the
toolsto solvethe problem. For example, onegroup

Wattage

v 2 Laptops 100 w
+ Washer 500w
+10 40 w light bulbs 400 w
v Refrigerator/freezer combo 615w

¥ Microwave Oven 700w

2315 watts of electricity will have
to be generated.

Figure2. Poser usage by applicances.
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did not think of using batteriesin their system until
after thelesson onvoltaic cells.

At least once per week studentsgot together
towork ontheir plans, incorporate new ideas, and
solve problems. Lessonsweremoved or insertedin
response to student questions or need-to-know.
Students were given a pretest at the beginning of
theunit and aposttest at theend. However thebulk
of their gradewason their presentation of their plan.

Cover Screen for Our Alberta House.
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Students were given a chapter test from a
Glencoe physical science text as with other units
previously studied. The class average grade after
the project based unit was comparabl e to those on
other unitsduring theyear. However, therewerea
couple more students above 80%.

Standardsunder all three state sciencegoals
were met at Stage H which lists mid-range
descriptorsfor eighth grade such as* formulateissue-
specific hypothesis” “formulate proposa sfor design
investigation,” explore electric and magnetic energy
fields,” “ examine Earth’ sresources quantitatively,”
“apply scientific habits of mint to curricular
investigations in ... physical...sciences,” and
“explore natural resource conservation and
management programs.”

Studentswereexcited al through the project
from Van de Graff generator experimentsto testing
asolar fan. One student decided hewanted to bean
electrician. Another student wrote “1 helped my
brother with lighting [his] gamedisplay...| helped
him create a parallel circuit | explained each
action...thelightswereoninaflash.”

The student presentationsof the plan showed
alot of imagination and afew werequiteimpressve.
Finally, would | do thisagain? Absolutely!!

Footnote

1"Problem-based learning isfocused...around the
Investigation and resol ution of messy, real-world
problems’ Problemsas Possibilities, 2™ Edition;
Torp, Lindaand Sage Sara, ASCD (2002)
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Sexual Misconduct: Sudentsand Teachers

Richard NeSmith! and Tammy Hendley?
North Greenville University
2Treutlen Elementary School, Soperton, Georgia

Science teacher reported having sex with
student over aperiod of thelast six months! Ladies
physical education coach carrying high school
football player’schild! Nearly every stateand every
largecity isreporting such sexual misconduct ona
regular basis. Thisisterribleand inexcusablewhen
itissaid and done by teachers! Yes, we are seeing
an epidemic of sexual misconduct between teachers
(adults) and students (children) as never beforein
the history of American education. How could this
be happening? Why the rampant and brass nature
of such offenses? What happened to the moral
turpitude that teachers have alwaysrepresentedin
our American society? Do you, as a teacher,
recognizethe signsof sexual abuse or thesignals of
anillicit sexual affair between afellow teacher and
astudent? Teachers cannot afford to be labeled as
sex offenders and child predators, for it is the
innocent professionals who will suffer from such
labels. Nor should it have ever reached such
pandemic levels as we are presently witnessing
among professionals.

Sexual misconduct between educators and
students has become a serious problem, according
to Fitzpatrick (2000), and isincreasing at larming
rates. Rarely can aperson watchthetelevision news,
read the local newspaper, or surf the Internet news
pageswithout seeing areport pertainingtothistragic
violation of professional trust and abuse of power.
Ten yearsago, thistype of scandal wasthought to
be limited to rare groups of clergy. Sexual
misconduct, however, is certainly not limited to
offending clergy or any other profession. Recent
newsreportsindicatethat casesinvolving educator
misconduct have actually surpassed those of priests
accused of sexual misconduct (Irvine & Tanner,
2007). “ Sexual misconduct isdefined as behavior
by an educator that is directed at a student and
intended to sexually arouse or titillate the educator
or the child” (Shakeshaft, 2004, p.1). These

We are seeing
an epidemic of
sexual
misconduct
between
teachers and
students.

behaviorsinclude physical, verbal, or visual ones.
Examplesincludetouching of breastsor genitals of
students; oral, anal, and vaginal penetration;
showing students pictures of asexual nature; and
sexually-related conversations, jokes, or questions
directed at students (Sutton, 2004; Hendrie, 1998b).
L ooney (2004) noted in Education and the Legal
System, that the courts recognize two critical
decisionsthat affect education; teacher-to-student
sexual harassment and student-to-student sexual
harassment. Courtstaketheformer very seriously
due to the in locus parentis nature of education.
Sexual misconduct fallswithin the lawstypically
addressing sexual harassment. Such offenses are
considered criminal and heinousand can rangefrom
misdemeanorsto fel onies (L ooney, 2004). Sexua
misconduct need not result in actual sexual activity
to be considered acrime. Thelanguage of ateacher
that isconsidered vul garity, and addressed toward
a student is also a form of sexual misconduct
(Valente & Valente, 2005). Conduct involving
morality places teachers above most professions.
Essex (2006) noted thefollowing: “Public school
teachers serve in highly visible and significant
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positions. In many instances, they exert important
influence on the views of students and the
formation of their values. Based on their roles,
there is an expectation that a teacher’s character
and personal conduct be elevated above the
conduct of the average citizen who does not
interact with children on a daily basis (p. 155).”

Courts view that teaching is an exemplary
professional activity and those who teach should
exhibit behavior that is above reproach, and
unbecoming conduct considered “grossly
inappropriate”’ can cost ateacher hisor her license,
or even jail time (Essex, 2006, p. 155).

According to the U.S. Department of
Education (2004), approximately 10 percent of the
studentsintheU.S. will becomethevictim of sexual
abuse or assault by an educator during their school
years! That percentagetrand atesinto approximately
3.4 million studentswho arein kindergarten through
grade 8. When grades 9 through 12 students are
included, then the number rises to 4.5 million
students. Thereport further noted that teachersare
the most common offenders, followed by coaches,
substitute teachers, bus drivers, and teacher aides
(Hendrie, 1999).

The National Association of School
Psychologists advocated that children who
experience abuse sometimes have difficulty
concentrating in school and their grades may drop
considerably (Sressschool policy, 2004). They may
also experience depression, general fearfulness,
frequent nightmaresand other deep disorders, aswell
aspoor self-esteem. Many of these problems could
continue throughout the adult years. Victims of
school-related sexual abuse often dropped out of
school, devel oped serious medica and psychological
conditions, developed dysfunctional sexual
behaviors, and have attempted or successfully
committed suicide. Theimpact isfar-reaching.

Recent dataon victimsof educator’s sexual
misconduct reported that students suffer emotional,
educational, and developmental or hedlth effects. At
least athird of studentsreport behaviorsthat would
negatively affect academic achievement including,
but not limited to, avoiding the teacher or other
educators, not wanting to go to school, not talking
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much in class, having trouble paying attention,
staying home from school or cutting classes, and
having difficulty studying (Sress school policy,
2004). Many victims also reported academic or
discipline repercussions that are attributed to the
incident, including changing schools, receiving
lower gradesontestsor assgnments, recelving lower
grades in class, getting into trouble with school
authorities, and feeling less likely to get a good
grade. Inadditionto deep disorders, sexualy abused
victimsareaso knownto experience adverse effects
ontheir health, including eating disordersand loss
of appetite. Common emoations for these students
include negative feelings of self-worth,
embarrassment, being overly self-conscious, feling
unsure or less confident, feeling afraid or scared,
confusion about their identity, and doubting whether
they could ever have ahappy romantic relationship.
For most children, being the victim of sexual
misconduct does damage that lasts well into
adulthood. For most victims, the damageisnever
fully repaired (Kendell-Tackett, 1993). Finkelhor
& Browne (1985) noted that sexually abused
studentslose trust in adults and authority figures,
suffer physical ailments, experience lowered
immune systems, and perform below their abilities
in school. They often drop out of or avoid school
altogether. Sexually abused childrenaremorelikely
than children who are not sexually abused to be
substance users as adults and to have difficulty
forming intimate rel ationshi ps (Finkel hor, 2001).
According to Shakeshaft (2004), teachers
and coaches seem to receive the most media
attention for sexual misconduct; however, such
misconduct existswithin all categoriesof educators.
Music teachers or coaches, whose job description
includes time with individual students, are more
likely to sexually abuse. From 1995 to 2003, 25
percent of the Texas educators who were coaches
or music teachers were disciplined for sexual
infractionsinvolving students. Statisticsindicatethat
teachers who also coach in Washington state are
three times more likely to be investigated by the
state for sexual misconduct than non-coaching
teachers. Thelllinois Department of Children and
Family Services (DCFS) reported data on
substantiated sexual and physical abuse complaints



against educators over the last eight years. DCFS
found 323 cases containing credible evidence of
abuse by school personnel (Reader, 2008; Russo,
2007).

According to an Associated Press study
conducted by Irvineand Tanner, (2007), 2,750 state
disciplinary actions against teacherswere processed
for sexual misconduct from 2001 to 2005. Such
misconduct accounted for 26 percent of all
disciplinary actionstaken against educatorsduring
that time. At the current rate, it would appear that
sexual misconduct among teachers hasbecomean
exponentia problem. Inthecaseswherethevictim's
gender wasclear, thelargest proportion wasfemale.
Approximately 9 out of 10 offenders were male.
There were criminal convictions in 1390 cases
which equaled approximately 53 percent of the
cases. This study revealed that 1636 teaching
licenseswererevoked, 440 were surrendered, 376
were suspended, and 108 were denied. The
remainder of the cases had other punishments
assigned. Physical contact was present betweenthe
educator and the student victimin 72 percent of the
Cases.

Sexual misconduct in schoolsisaproblem
that can devastate udents, parents, school, digtricts,
and entire communities. Acknowledging the
problem, educating for it, and following common-
sensepoliciescango far inreducing or eliminating
school-based sexual misconduct. One of theworst
possible experiences in an educational leader’s
career isto witnesstheimpact teacher sexual abuse
hasonavictim, hisor her family, the colleagues of
the accused teacher, the accused teacher, and hisor
her family and friends (Hardy, 2002).

One of the most effective ways to avoid
improprietiesbetween faculty and studentsisto seek
to stop sexual misconduct before it begins
(Lawrence, 2003). According to the U S.
Department of Education Office for Civil Rights,
all schoolsarerequired to haveapolicy against sex-
discrimination and to notify studentsand e ementary
and secondary school parents of the policy. The
United States Department of Education outlinesa
plan that assists school administratorsin handling
situations of this type. This plan informs school
districtsto consder thefollowing guidelinestoassst

in preventing, reporting, and handling sexual

misconduct cases.

1.Haveadefinitivepolicy that clearly
addressestheissue;

2.Make certain that faculty, staff,
parents, and other stakeholders
know the palicy;

3.Follow your professional instinct;

4.Listen for rumors and investigate
them,

5.Report—inall cases,

6.Provide training for faculty and
saff;

7.Discussany rumors, concerns, suspicionswith
the district administrators and the accused,;
and

8.Record all allegations and
outcomes.

As accusations and dismissals are always open to
litigation, districts must be proactive and fair in
handling the accused and the accuser(s). Regarding
measures of avoiding litigation, districts should
consult with thelir attorneys. Essex (2006) provided
guidelinesfor dismissal for cause. Paraphrasing, he
reminded to:

1. Avoid any actions regarding evaluations for
dismissal that may be viewed as harassment or
intimidating the affected teacher.

2. Be knowledgeable of your state’s statutory
definition of insubordination and document
situationsin question (p. 156).

Preventing the occurrence of sexual
misconduct by educators is the responsibility of
schools, digtricts, administrators, and teachers. There
have been many caseswhere school officialshave
been cited as being at fault in civil lawsuits and
criminal complaintsfiled for failing to recognize,
report, or properly act on misconduct intheir midst.
Theschoal district’ssexua -misconduct policy must
be implemented and enforced if it is to have any
effect. Zerotoleranceistheonly defensible policy,
according to Looney (2004). Reporting grievances
and investigation procedures must befollowed up
immediately in every single case. Documenting
findingsand other pertinent dataisamust. Prompt,
effective action may shield the school district from
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legal liability. Under Titlel X law, failureto respond
to allegations of sexual misconduct, or failure to
establish policies for doing so, may constitute
deliberate indifference, possibly subjecting the
school district to civil damagesfromindividualsor
from the Department of Education.

When sexual misconduct by an educator
occurs, civil liability could beincludedin the Federal
Court suit. Thisispossible under civil rights anti-
discrimination laws (specifically Title IX of the
Educational Amendments of 1972, that actually
target Boards; or under Section 81983 of acentury
0ld 1871 Civil rightslaw that isused to target boards
but could also hold administrators personally liable.
These Federa actions claim either the Board or
administrator condoned di scrimination based on sex
that deprived a student of the benefits of apublic
education program or discrimination based on
Fourteenth Amendment violation of due processand
equal protection of thelawsfor sexual violation of
a student’s bodily integrity, because of a school
custom, policy, or practice. Sometimes court suits
arefiledin state court based on grounds of negligent
supervision, hiring, retention, or failureto report the
incident under a state mandatory reporting statute.
Thestate court negligence standard of proof iseasier
to achieve compared to the much higher federal
court liability standards. Civil lawsuits against
districts and administrators take place generally
within two years of a conviction of the accused
(Portner, 2000).

Legal expertsand the U.S. Department of
Education admoni sh teachers and administratorsto
pay attention to rumors, whispers, and oblique
complaintsfrom students. Principasareinadifficult
position for they obviously must protect their
studentsfrom abuse, and they must also protect the
due process rights of faculty and staff members.
Their position is made more difficult by the
knowledge that they can be held personally
responsible if they fail to take prompt and
appropriate action when they receive acomplaint
(Kent, 2006).

Pinar (2008) suggested that practicing and
preservice music teachersactually should be taught
principles and appropriate behavior to avoid
guestionableactions. If thisistrue of musicteachers,
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then maybe such training should be provided for

all. We have adapted Pinar’ ssuggestions so asto be

applicableto most teachers.

1. If theteacher’s office or room has no means of
viewing in, request that awindow beinstalled
in the door. If possible, have a large glass
window installed in one of thewalls.

. Whengivingindividua instruction during school
hours, teach in an open public area. Outside of
school hours, schedule group lessons,
instructions, or tutoring.

3. Avoid being alone with a student outside of
school hours. For example, if it appearsthat a
student will beleft waiting for aparent to pick
him or her up, request that another teacher or
parent stay with you until the student is picked
up.

4. Always bring other adults of both sexeswhen
transporting studentsto performances or other
events.

5. Do not alow students in your home unless a
parentispresent.

6. When emailing a student, send a copy to your
principal and keep acopy inyour files.

7. When it isnecessary to phone a student, make
the phone call from the school office. If not
possible, phone, or text message students after
notifying the principal. In addition, keep a
telephonelog sheet.

8. Haveparentsfit their own childfor uniformsor
costumes.

9. Correct breathing and improper playing positions
(referring to musi c teachers) without touching
students (asin speech or musiclessons, or other
courses where close contact is common).
M odeling the technique oneself may suffice.

10. Sometimes students want to give us a hug for
an innocent, emotionally valid reason. Make
sure these are appropriate and take place in
public (pp 7-8).

N

The No Child Left Behind Act of 2001
(NCLB) amended the mandate in Section 5414 of
the Elementary and Secondary Education Act of
1965 (ESEA) to include that the issue of sexual
misconduct be explored. Thismandate required the
U.S. Department of Educationto conduct aliterature



review study of sexua abusein U.S. schools, which
became documented in Educator Sexual
Misconduct: A Synthesis of Existing Literature
(Shakeshaft, 2004).

There are three possible outcomes of an
investigation regarding sexual misconduct: the
allegationisconfirmed, theallegation isrefuted, or
the allegation cannot be confirmed or refuted. If the
allegationisconfirmed, thefaculty or staff member
must be punished. If the allegation isrefuted, then
the investigators must determine whether the
allegation was made because of amisunderstanding
or confusion, or was made with malice. Inthe case
of a mistaken allegation, the student should be
counsel ed regarding the harm he or she caused and
how to avoid repeating the mistake. If theallegation
was made with malice, the accusing student must
be punished (Hendrie, 19984). If the allegation can
neither be confirmed nor refuted, then the principal
must heighten hisor her scrutiny of theaccused. The
accused should be counseled about questionable
practices and behaviorsthat might be misconstrued.
The principal should follow up with the student to
determinewhether the problem continues.

In conclusion, administratorsmust err onthe
side of student safety when faced with any kind of
actual notice of substantial risk of abuse by an
employee. Prompt, prudent action must betaken to
follow district policy, investigate the circumstances,
confront the parties, preserve confidentiality,
memorialize the incident with a letter to the
employee’s file and, if necessary, re-emphasize
professiona conduct and ethical behavior by filing
amandated report (if your state hasareporting law)
for further investigation or filewithlocal policeor
state agencies. Otherwise, liability and loss of
credibility can be attached to the district and
administrators for failure to act appropriately to
protect the safety of children in their charge
(Stricherz, 2000). L et us become more concerned,
more careful, and more observant so as to protect
everyonefrom such unprofessional and predacious
events.
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M easurement of Ultimate Speed.:
A High School Experience

Mark Adamst, Seve Grodand?, Hannah Nelson? and Albert Kim?
tUniversity of lllinoisat Chicago
2Glenbrook South High School

QuarkNet (2007) is a nationwide High
Energy Physics (HEP) outreach program that has
provided laboratory experiences to high school
students. Originally conceived as a program to
provide high school teacherswith knowledge about
HEPresearch, QuarkNet at the University of lllinois
at Chicago (UIC) has also provided students with
mentoring on performing cosmic ray experiments
at their schools. The program has been supported
by funds from the National Science Foundation.
UIC has provided apparatus resources and has
trained students in physics and astronomy
experiments. High school teachers and students
have attended summer workshopsat UIC in order
to gain experiencewith cosmic ray detectors. They
have brought that experienceaswel | asthedetectors
that they helped build, back to their classroomsin
order to carry out further experiments, and in order
to encourage participation by other students. These
studentsare part of anationwide network wherethey
sharetheir cosmicray dataand discusstheir findings.
Inthisway, they strengthen science education at their
schools, working like scientiststo collect, analyze,
share, and discuss dataand interpretations.

QuarkNet’sEvolution at Glenbrook South High
School

Since 2001, Mark Adams hasbeen building
partnerships with various high schools. In this
article, we share how one such partnership, with
teacher Steve Grosland at Glenbrook South High
School (GBS), hasevolved from students attending
introductory lecturesat UIC toindependent research
performed by students at their school. Leading
studentsto study cosmic raysat their school hasbeen
a gradual process. The project was based on a
cosmic ray muon study, where observing muons
formed aninvestigativetool that brought both HEP
and astronomy facilitiesdirectly into high schools.
L ocal detectors served two agendas. Intheir default

configuration, they made students part of an
astronomy collaboration, recording astronomical
datafrom large cosmic ray air showers. Schools
werea so encouraged to usetheir detectorsto pursue
an assortment of individual astronomy research
projects, observations of environmental conditions
that modify cosmic ray rates, and measurements of
thefundamental propertiesof themuonitself. The
goal has been to guide students through a process
that follows actual scientific practice in HEP:
physicstopic selection, experimental design, data
taking, analysis and interpretation of results, all
leading to new research idess.

Seve Grodandfirst explored technical and
physics-driven aspects of cosmic rays at the 2006
UIC summer workshop, wherehe gained familiarity
with the detectors and worked with studentsfrom
other schools. Heeventudly recruited GBS students
to attend additional UIC workshops, where they
worked with studentsfrom other schoolsfollowing
aproblem-based |earning approach, learned how to
operate the detectors, and carried out basic
measurements of the cosmic ray rate and muon
lifetime. A week of immersion in this practice
allowed studentsto extend cosmic ray studiesinto
new directionsof their choosing. All studentswere
required to give oral reportson their experimental
resultsat theworkshop’sclosing session. Justasin
any scienceventure, progressuncovered morelayers
of complexity that needed to be explored. To help
students see the bigger picture, they took working
field tripsto Fermilab and toAdler Planetarium.

Sudent-Designed Research

During the 2007 summer workshop, after
learning the basics of detector calibration, GBS
students developed a completely new research
project. They arranged their detectorsinthecorners
of asguare and then enlarged the sides of the square
from 0.5m to 20m, measuring the rate of cosmic
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ray showerscontaining multiple muonsasafunction
of detector separation. Thiswas"doing science” in
itspurest form. They designed ameasurement that
no one else had done, and postulated that it could
provideinformation on the structure of cosmicray
showers. Therewasno known answer. Thestudents
wereexplorers. They unexpectedly discovered that
the muon rate distribution exhibited different
behavior below and above adetector separation of
3 meters, from which the structure of the shower
wasextracted. It wasabeautiful exampleof students
developing their own research questions as part of
ascaffolded experience.

TheQuarkNet studentsat GBS haveformed
a year-round science club and they refer to
themselves as “Cozzies.” With detectorsthat are
part of arunning experiment in place, students (and
co-authors) Hannah Nelson and Albert Kim, who
performed the experiment that i s presented below,
were recruited for the summer 2008 workshop.
During that workshop, they attended lectures on
astronomy, learned about scintillation detectors, and
performed several experimentswith cosmic rays.
They enjoyed that week of research enoughto extend
their participation into another week in order to
explore an ideathey had developed. During their
extended summer project at UIC, Hannah and Albert
measured the rate of cosmic rays over time and
correlated it with the local air pressure and
temperature. They hypothesized that themuonrate
would change with temperature. However after
correcting for some change seen dueto pressure, no
additional temperature effect was observed.

Later in the summer of 2008, Hannah and
Albert returned to UIC several timesto assist in
planning for future projectsat GBS during the school
year. They tested a new data acquisition (DAQ)
card design under cosmic ray conditions, and for
thefirst time acrossthe nation, they proved that two
cards could attain relative timing to an accuracy of
several nanoseconds rather than the 50ns (50
billionths of a second) of a previous design. This
was essential for being able to operate multiple
detector systemsat one physical site. A second set
of detectorsfrom another school wasa so moved to
GBS. Thus, GBS established the first long-term
effort at any school to operate multiple detectors,
significantly enhancing their cosmicray capabilities.
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Detectors at high schools have served two
roles: as detector sites for the nation-wide
collaboration, and as a resource for individual
student projects. These two roles have been
complementary and important for involving students
in accessibleresearch projects. Much of therest of
thisarticlewill describe details of one of the most
sophisticated experiments carried out at QuarkNet
high schools. Hannah and Albert used cosmic ray
muonsto measure the maximum speed allowed in
the Universe. The speed of muonswasfound to be
very closeto the ultimate speed that isallowed by
Einstein's theory of specia relativity (Einstein,
1905), asnothing cantravel faster than the speed of
light in vacuum. The measurement offered an
opportunity to consider the shocking fundamental
concept of physical redlity, that timeisnot the same
for all observers, which is rarely accessible to
students. Hannah and Albert advanced from being
trained and directly mentored by Mark and Steve
to doing independent research supervised by Steve.

As they were setting up the experiment,
Hannah and Albert shared that their “ motivationfor
running this experiment was to see how close we
could get with our experienceto the accepted speed
of amuon. We a so wanted to run this experiment
because the speed of amuon isafundamental idea
in the science of cosmic rays. Therefore, we felt
that this experiment would serve as a proper
foundation for our future research. Thisexperiment
would provide us with experience and a better
understanding of how to use our equipment.” Below
we present the experiment performed by describing
the detector components, detailing the experimental
technique used, and sharing resultsand conclusions.

Cosmic ray muonspassed throughthe GBS
building and were observed by up to four
scintillation counters, each made of a sheet of
scintillator, and attached to aphotomultiplier tube
(PMT). Theoutputsfromthe PMTsweresenttoa
DAQ card that provided theinterface to acomputer
for data collection. When a charged particle
traversed the scintillator, light was emitted and
reflected internally until it reached the PM T, which
converted the light into asmall electrical current,
as displayed on the oscilloscope in figure 1. The
programmabl e data acquisition card digitized the
signalsfrom four PMTs, decided which pattern of



counter hits would be saved, and wrote a file
containing the times of hit counters for further
anayss.

A sideview of thedetector geometry for two
configurationsused in thisexperiment isshownin
figure2. Muonstraversed the countersverticaly,
intersecting both counter A and counter B. Thetime
difference between signal sfrom counters depended
not only on the distance between the counters, but
also on the response of the counters, and on the
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Figure 1. PMT signal versustime on the oscilloscope,
with PMT high voltage readout on the digital
voltmeter totheleft.

variouslengthsof thesignd cables. Studentslearned
that the best way to control all of these extraeffects
wasto explicitly design the experiment to minimize
them, by collecting data in two counter
configurations (normal and swapped). Theposition
of counter A was changed, including its cables, so
that by comparing thetime difference between A and
B in both configurations, theresultswere equivalent
to measuring thetime difference between counter A
aloneintwo positions (AA’).

The distributions of the time difference
between countersAB and A’ B are shown for both
configurationsin figure 3. The speed of the muon
was cal culated by dividing the distance (d) between
positions of A and A’ by the time difference (AT)
between thetwo distributions: Speed of muon=d/
AT =2.40m/8.11ns = 2.96 x108 m/s = 0.987c.

Understanding the meaning of errorsisan
essential part of science education, and it is often
overlooked. Being able to estimate errors would

Normal Swapped
A-B A-B
A
I
B B

Figure 2. Schematic diagram of two-counter apparatus.

serve students well, and is clearly applicable to
concepts in the world outside of science, such as
risk assessment and investment strategy. Inorder
to judge the quality of their measurement of the
muon speed, studentsidentified sourcesof two types
of errors. First, they learned the critical lesson that
error was not calculated from how well the result
agreed with the accepted value; it had to be
measured independently. Theerror on the mean of
thetiming distributions (statistical error) depended
on the observed width of the distribution divided by
the squareroot of the number of eventsin the peak.
Thisresulted in an error of 0.006¢c on the muon’s
speed. However, another type of error (systematic
error) was not addressed by the swap technique. A
method to estimate the bias caused by two muons
in the cosmic ray air shower, neither of which hit
both counters, was developed. Requiring amuon
to missathird counter that was added between A
and B enhanced the two-muon sample, and alowed
studentsto estimatethat systematic error contributed
a2% error to the speed. Thus, thefinal result for
the speed of muonswas: v = 0.987c¢ +-0.006c (stat)
+-0.02c (sy9).
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Figure 3. Time difference between AB and A’ B counters.

Once the measurement was compl eted, the
research group engaged in adiscussion around how
to improve the precision of the measurement—a
fundamental step in scientific research. Three
additional techniques were designed and
subsequently implemented: 1) three counterswere
used to reject events contributing to the two-muon
background; 2) the separation distance between
counters was increased to reduce the error on the
speed; and 3) sincelarger signalsfired theedectronics
sooner than smaller signals, animproved timewas
calculated for each event by correcting for thesize
of the PMT signals. After applying the three
techniques above, the data showed the timing
distributionsin figure4, and the speed of the muon
wasfound to be: v = 2d/AT = 2*2.40m/16.08ns =
2.985+-0.01 x10® m/s = 0.997c+-0.004c.

The systematic error was significantly
reduced compared to the original two-counter data,
but no attempt was madeto measureit directly. The
GBS students have plans to continue to improve
their experiment. Inafutureversion, the detector
will be moved to an atrium at GBS where the
Separation can beincreased to morethan Six meters,
reducing the error on the speed by another factor of
three. The systematic error will also be addressed
by measuring muon trgjectoriesthat aretilted from
vertical. Oneof thefundamental goalsof QuarkNet
isto enable studentsto devel op methodsto improve
results of their experiments.

This experiment offered students an
opportunity to experiencefor themselvesthevalue
of keeping detailed |ogbooks, recording each step
of the experiment, and organizing equipment and
data. Thisishow Hannah and Albert articul ated
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their learning regarding this dimension of their
experience as they reflected on challenges they
encountered. “A major obstacle faced at the
beginning of our experiment was disorganization.
The numerouswireseventually became entangled
asweconstantly rearranged our counters. Asaresullt,
after the first two weeks of collecting data, we
realized that the wireswereincorrectly connected
and all our data was skewed. After this costly
mistake, we spent hoursreorganizing and labeling
the countersand the cablesuntil finaly the counters
and cables corresponded with each other. Thenext
obstacle we faced was analyzing our raw datain a
manner that was meaningful to us. The data we
collect are provided to usin aformat that would
seem foreign to any uneducated reader. Asaresult,
we had our teacher, Mr. Grosland, and our UIC
correspondent, Professor Adams, explain how the
datawasdisplayed and how it wasto beinterpreted.
Every obstacle after that point seemedtrivial tous.”

Furthermore, by performing this complex
measurement, students engaged in the same steps
physicists use in HEP practice. In thisway, they
cametorealizethat, intheir words, “the scientific
process is not simple. While we faced many
difficulties, ultimately, we were ableto overcome
them and successfully compl ete our experiment.”
Students had to become proficient using many tools
and conducting multipletasks: adigital oscilloscope,
a readout card developed at Fermilab and at the
University of Washington (Hansen, et al., 2004),
programming an on-board processor, high voltage
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Figure 4. Time difference between outside counters A
and C in the three-counter geometry.
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supplies, afilter program on aUIC Linux machine,
and further analysis using an Excel program. A
global positioning satellite receiver was mounted
on the roof of the school (figure 5) to provide an
accurate time stamp for each recorded muon.
Students debugged the el ectronic readout system,
calibrated the counters, collected dataover weeks,
and analyzed and presented research results.
Though shorter in duration than standard HEP
experiments, the students experience closely
pardlded experimentsperformed by HEP scientists.

Concluding Thoughts

Cosmic ray experiments carried out by
Glenbrook South High School studentsat GBSand
UIC have extensively increased the sophistication
of scientific study available not only to members of
the Cozzies science club, but also to the general
physicsstudent population at GBS. Studentstrained
at UIC not only developed their own research
directionsasthey explored more complex scientific
measurements, but they recruited other studentsto
jointhemto perform additional experimentsusing
the same apparatus. 1n the process of performing
these experiments, students have been prepared to
do more scientific work ontheir own.

Students used particle physics countersto
measure the speed of high energy cosmicray muons,
finding it consistent with the speed of light within
errors (muon speed = 0.997¢ +- 004c). Thisresult
is also consistent with the expected speed of
relativistic muons detected at the surface of the
Earth. Asstudentsengaged with, and understood,
the critical role of errorsin the scientific process
they significantly enhanced their ability to
skeptically assessgenerd scientific stiatementsfrom
other venues.

This project required a high level of
commitment from the two lead studentswho have
becometheschool’ sexperts. It dso provided arange
of activities in which additional students can
participate. Studentshavelearned how to develop
and study their own research questions, and they
arepresently designing alab to investigate whether
the muon rate changes asafunction of the passage
of the Sun. Further cosmicray effortsat GBS will
include the integration of experiments into the

Figure 5. GBS students install GPS receiver on the
school’s roof.

physics and astronomy curriculum as well as the
development of abroader set of experimentsfor the
scienceclub. Weare currently searching for multiple
muons in air showers along with a dozen other
Chicago area schools, and have become part of a
collaboration that correl ates similar measurements
from other high schools acrossthe nation.
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Include atitle page with the author’s name and affiliations, abrief biographical
sketch of three or four sentences, home address, hometel ephone number (If there
ismorethan one author, send all information for each), and email address (if
applicable),

Include sketches, photographs, figures, graphs, and tableswhen appropriate. These
should be numbered and referenced in the text by number. Any sketches, figures,
graphs, or tables should beincluded at the end of the document on separate
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Includereferencesif necessary, intheformat of your choice (APA styleispreferred),

Include astatement indicating whether or not the article has been published or
submitted elsewhere.

The Spectrumis published threetimesayear. Material s submitted must reach the editor
by thefollowing dates: February 15, June 15, November 15. Materials, including
photographs, will bereturned only if accompanied by arequest inwriting and aself-
addressed stamped envel ope.
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are eagerly awaiting YOUJR article!
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Midwest Environmental Education
Conference

coming to lllinois: October 14-17, 2009
Visit www.EEAI.net for more information!

Ockober 14-17, 20049
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The Environmental Education Association of lllinois (EEAI) is proud to announce the 2009
Midwest Environmental Education Conference, Climbing the Green Wall, in Champaign-
Urbana, lllinois October 14-17, 2009. Located in the Grand Prairie Region of lllinois,
Champaign-Urbana is known for its rich diversity of academics, sports, and culture.

EEAI is a statewide, non-profit, professional organization with the purpose of maintaining a vital
network that supports and advances quality environmental education throughout the state. Our
membership consists of classroom teachers, non-formal educators, natural resource
professionals, professors, university students, and nature enthusiasts. The Midwest
Environmental Education Conference is a partnership between the state environmental
education associations of Minnesota, Wisconsin, lowa, and lllinois. Individuals from these as
well as other states will attend the conference to learn from you and other knowledgeable
professionals.

Our conference theme, “Climbing the Green Wall,” was chosen to address the fact that all
environmental educators struggle to overcome certain barriers or walls in their career. Four
commonly identified limitations within the field of environmental education were selected by the
conference committee: Administration, Interpretation, Natural History, and Sustainability.
Through concurrent sessions, workshops, and keynote presentations, we will strive to provide
conference participants with the knowledge and resources to overcome these walls and
maximize their potential.

Invigorating workshops and concurrent sessions will be held each day of the conference, in
conjunction with Field Sessions led by lllinois Natural History Survey Scientists. These
learning opportunities alone with dynamic and inspirational keynote presentations, fun social
activities, and a host of exhibits and networking opportunities will make this conference one
that should not be missed!

We look forward to seeing you in Central lllinois October 14-17, 2009 for the 2009 Midwest

Environmental Education Conference! For more details about the conference, visit EEAI's
website, www.EEAI.net, for monthly updates!
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Illinois Petroleum Resources Board
Restoring the Land—Increasing Awareness

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

and natural gas producers and royalty-owner representatives.

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

contributions of oil and natural gas producers and royalty owners in 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




Announcing A New Search for
Exemplary Science Program (ESP)
for 2009

The NSTA Exemplary Science Program Series (ESP) isannouncing anew search for programs
that succeed in achieving successwith Goal 3 of the National Science Education Standards (NSES).

TheNSESincludesonly four goalsfor teaching sciencein PreK-12 schoolsand/or other
situationsthan schools per se. Goal 3 indicatesthat an exemplary program should prepare studentsto
“Engageintelligently in public discourse and debate about matters of scientific and technological
concern.” The New ESPwill focus upon learning fromwork on local issueswith personal relevance
and local importance.

Thenew planned ESP monograph will utilize the procedures and organi zation characterizing the
previous ESPVolumeswhichinclude:

1) Pre-K Science

2) 5-8 Science

3) 9-12 Science

4) Professional Development
5) Informal Education
6) Inquiry

7) Sciencefor Resolving Social 1ssue/Problems

Basically, attention to the NSES M ore Emphasi sfeatures are needed as programsare described. An
essentia ingredient (about one-third) of theinformation needed for the chapter must be actual evidence
for student learning.

All teachers, organizations, and professional swho have devel oped waysfor meeting Goal 3 of the
NSES should prepare a 3-6 page outline describing their programsfor review for our National Advisory
Board for ESPwho will offer suggestions and recommendations beforeafull 20 page draft isproduced.
Theseinitial outlines can be submitted anytime— preferably beforethe end of 2008. The new
monographis planned for completion by May 2009.

Sendinquiriesand outlinesto:
Robert E. Yager

ESP Coordinator

767 VAN

University of lowa

lowa City, lowa 52242
Telephone: 319-335-1189

E-mail: Robert-yager@uiowa.edu
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Do you have students
who are interested in
Biology and Plants?

1867
™

Please encourage them to explore the
growing opportunities in
Crop Sciences at the University of lllinois
Urbana-Champaign

We offer six concentrations
within the Crop Sciences major:
* Plant Biotechnology
and Molecular Biology
* Integrated Pest Management
* Biological Sciences A%
* Crop Agribusiness
* Agroecology .
* Crops

To learn more:

Department of Crop Sciences
(217) 333-4256
cropsci@uiuc.edu
www.cropsci.uviuc.edu
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The Evolution of SCienCe Education:
From So Simple a Beginhning...
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November 12, 2009
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