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|ISTA News

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

Illinois Mathematics and Science Academy

Springtimeisupon usin al itsguises. Theweather can be
unpredictable but, generally speaking, wewill seewarmer daysand nights
asthe school year progresses. Thistime of year also brings necessary
assessment activities, both local and statewide, aswell ascelebratory
events such asawards ceremonies and graduations. It isatime of year for wrapping up our effortsand
for planning for thefuture.

There are somethings of importanceto consider aswe do our planning. Inarecent Time
magazine article (Feb. 13, 2006), “ AreWe Losing Our Edge?’ thefollowing statementsare made, “ The
U.S. still leadstheworld in scientificinnovation. But yearsof declining investment and fresh
competition from abroad threaten to end our supremacy.”

Thisisthe concernthat provided theimpetusfor the National Academy of Sciences, the
National Academy of Engineering, and the Institute of Medicineto preparethereport, Rising Abovethe
Gathering Sorm: Energizing and Employing America for a Brighter Economic Future. One of its
recommendationsisto “ Increase America stalent pool by vastly increasing K-12 science and
mathemati cs education.”

Itisachallenging timefor science education, but challenges bring opportunities. If greater
resources are devoted to achieving the recommendation in the previous paragraph, will weasascientific
education community beready? Preparation includes* doing something.” Below isacheck list of some
worthwhilethingsthat ISTA memberscan do.

Request and present an | STA Exemplary High School Student Medallion and Certificatetoa
deserving student (Check out the | STA web page, http://www.ista-il.org).

Plan to make a presentation at the 2006 | STA Science Education Conferencein Peoria, IL by
completing and submitting the Call for Presentationsin thisissue of the Spectrum.

Register for the 2006 | STA Science Education Conferencein Peoria, IL.

Write and submit material for the next issue of the Spectrum.

Takeresponsibility for helping one other person become amember of ISTA.

These are suggestionsfor taking action. Achieving the science education goalsidentified by the
national academiesand instituteswill require not only significant resources but al so the commitment of
aprepared community of science educators. Will we beready?

Yourstruly,
Ray Dagenais
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2005-07 ISTA Executive Committee

VicePresident Secretary
Denny Moore KendraCarrall
John Deere Middle School Shiloh CUSD #1
jogger25@aol.com carrollk@shiloh.k12.il.us

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

Welcome New | STA Board M embersfor 2006-08!

Susan Dahl Region1l  Tom Foster Region 5
Don Terasaki Region2  JohnGiffin Region 6
Randall Musch Region3 J BrentHanchey Region7
LindaShadwick  Region4

Theentire| STA Board looksforward to working with you.

2005-07 | STA Committee Chairs

Archives MauriceKellogg
Awards EevaBurns
Convention Executive Director
Finance VicePresident

Member ship DonnaEngel

Nominationsand Elections Past President —Marylin Lisowski
Public Relations Tom Kearney

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

Fermilab

L ederman Science Center
sdahl @fnal.gov

Region 1 Director 05-07
Tom Kearney

Andrew High School
TKearney@d230.org

Region 2 Director 06-08
Donald Terasaki

Rockford Boylan High
School

dsaki @hotmail.com

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

Region 3 Director 06-08
Randal Musch
Jacksonville High School

musth@jecl17morgenkl2il.us

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

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

Regional Directors

http://www.ista-il.org/
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Region 4 Director 05-07
Susan E. Golden
Professional Devel opment
Institute
sgolden@dps61.org

Region 5 Director 06-08
Tom Foster

Southern IllinoisUniversity
tfoster@siue.edu

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

Region 6 Director 06-08
John Giffen

ViennaHigh School
jgiffin74@hotmail.com

Region 6 Director 05-07
Vicki L. Tripp

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

Region 7 Director 06-08

J. Brent Hanchey

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

Region 7 Director 05-07
DeniseEdelson

Hannah G. Solomon School
dnedelson@cps.k12.il.us



|STA Plans 2006 Conference

Cadll for Presentations

A Vision of Excellence: Building the Future through Science Education
Illinois Science Teachers A ssociation 2006 Conference on Science Education
PeoriaCivic Center & the Hotel Pere Marquette
Friday & Saturday, November 3 & 4, 2006

Deadlinefor Submission: Extended until May 1, 2006!

Principal Presenter: (Only principal presenterswill be notified of presentation acceptance and scheduling.)

Name: Day phone
Affiliation/School Evening phone
Mailing Address Emall

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. Thisdescriptionwill only be used by the program committee for presentation
selection purposes.

*Preferred presentation date: O Friday (50 minutesonly)
O 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 issuesthis
may not always be possible. All presentations longer than 50 minutes will be on Saturday only.

Check theintended audience: O K-3; O 4-6; O 7-8; 00 9-12; OO K-12; [ preservice;
O college/university; Cladministration

Subject: O biology; OO chemistry; O earth science; O environmental ; O general/integrated; O physics,
O technology; O other (specify)
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Room Set-up: All roomswill be set up with tables unlessrequested otherwise:

Safety: All ISTA presentations must conform to NSTA minimum safety guidelinesfor presenters. Check
the |STA websitefor those guidelines: http://www.ista-il.org.

Will you be using chemicals or hazardous materials? O yes, (1 no; If so, please describe:

Agreement: | haveread and understand the NSTA minimum safety guidelinesfor presenters. | agreeto
conform to these guidelineswhile giving my presentation at the 2006 | STA Annual Conference. |

understand that | will be notified viaemail by May 15, 2006 asto whether my presentation proposal
has been accepted or not. If | must withdraw my presentation request, | agreeto notify ISTA no later

than September 5, 2006, so that another presenter can befound in order to fill my slot.

Signature: Date:

Note: ISTA requiresthat all presentersregister for the conference.

Return to: Jill F. Carter, President-Elect | STA

Pekin Community High School
1903 Court St.

Pekin, IL 61554
jcarter@pekinhigh.net

PereMarquette Hotel

The 2006 | STA conference hotel isthe Pere Marquette Hotel in Peoria. The Thursday
(November 2, 2006) pre-conference session will be held at the Pere Marquette, along with
several conference breakout sessionson Friday and Saturday. Expect to meet friendsand
colleagues at one of the many socia gathering spotson the premises. The Pere Marquette
Hotel isashort walk to the Peoria Civic Center where the exhibitorswill have all the newest
supplies, equipment, and science education resourceson display.

Thelllinois Science TeachersAssociation hasreserved alimited block of roomsat the Pere
Marquettefor conference attendees. Be sureto mention that you areregistered for thelllinois
Science TeachersAssociation conferencein order to reserve at room at the special conference
price:

Single $82.00 Double $82.00 Triple/Quad $108.00

Toreservearoom at the conference rate you must contact the Pere Marquette Hotel:
Reservationsonly: 1-800-447-1676 Information: 1-309-637-6555

Room rates are per night and are subject to taxes and applicable charges
Parkingisfreefor registered guests.
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lllinois Science Teachers Association

2006 Conference on Science Education

Peoria Civic Center & the Hotel Pere Marquette
November 2 — 4, 2006
Pre-Registration Form

Deadline for Early Bird Pre-Registration: Postmarked by October 2, 2006
Deadline for Advance Registration: Postmarked between October 3, 2006 and October 23, 2006

Registration on or after October 24, 2006: On-site only
Fill out form completely. 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

Business phone ( )

[ 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.

D Check here if you have been teaching 3 years or less.

Pre-Conference Registration (Thursday only)
(Includes Exhibit Preview and Exhibit Hall Preview Reception)

[ Registration $75
Conference Registration (Friday and Saturday)
(Includes Thursday Exhibit Preview and Exhibit Hall Preview Reception)
Please circle correct amount.
Registration Fees Earlybird Advance Full Rate
g 10/02/06 10/23/06 After 10/23
L] Current ISTA member $100 $115 $125
[J Nonmember (inpludes one-year $135 $150 $160
membership)
[ Institutional members (up to 3 individuals) * | $95/person | $110/person | $120/person
[ Full-time student $15 $15 $15
[ Saturday only (Exhibit Hall not open) $65 $70 $75
[J Non-teaching spouse/guest $15 $15 $15

Enter Registration fee
Social Events

Thursday Reception in Exhibit Hall (4:00 to 6:00 pm) No charge, but please register $00.00
Friday Luncheon — Hotel Pere Marquette — All are encouraged to attend $15.00
Friday Night Gala (dinner/dance) & Awards Reception at Lakeview Museum — open to $10.00
anyone attending Thursday, Friday, and/or Saturday
Total Due:

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

Make checks payable to: lllinois Science Teachers Association. Send to Sherry Duncan, ISTA Registration, College of
Education, University of lllinois, CRC #61, 51 Gerty Drive, Champaign, IL 61820. No one will be admitted to any part of the
convention without registering. If your registration form is received by October 25" 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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A Vision of Excellence: Building the Future through Science Education

Cometo PeoriaNovember 2, 39, and 4" for our 2006 Conference on Science Education! Weare
planning for anumber of great sessionsand other events. Our themeisfocused ontheneed for ahigh
guality science education in order to ensureascientifically literate citizenry. Here'sasneak peak at
some of the thingswe havein storefor you:
» Detailsabout our pre-conference on November 2™ can be obtained on our website at http://
www.isteril.org/.
» Thursday evening we'll havethe exhibit hall open. Youwon’t want to missthisevent! Talk to
vendors, pick up freebies, network with fellow teachersand win prizes!
* OnFriday and Saturday wewill have anumber of sessionsof interest to teachersfrom pre-K al
theway through college.
» We'll have sessionsof special interest to pre-serviceteachersand for thosewithlessthanfive
yearsof experience.
* OnFriday eveningwearehosting agalaat Lakeview Museumin Peoria. You'll definitely want
to beat thisfabulous event! The museum gallerieswill be open. Browse through the gift shop.
See aplanetarium show. Catch up on news and make new friends. Have dinner and dance away
the evening with alive band!
* On Saturday you' [l have achoice of attending 50 minute sessions or workshops|asting two or
threehours.

What canyou do?

* Beapresenter! Theformisavailableon our websiteat http://www.ista-il.org. Just asin past
yearswe' relooking for sessionson classroom activities, investigations, assessments, and more.
Consider offering ashort session or alonger workshop on Saturday morning. Do you have
suggestionsfor new teachers, waysthey couldincorporateinquiry into their classrooms, or
classroom management techniquesfor themto try? Present! We need you!

* If youwouldliketo beapresider, or acommittee member, please contact Jill Carter at 309-
347-4101 ext. 6267 or jcarter@pekinhigh.net.

Do You Know
an
Exemplary Science Student?

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

This award program is supported by contributions from the
lllinois Petroleum Resources Board.
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lllinois Science Teachers Association
2006 Membership Application
Please print or type and fill-out completeform

Name Day Phone

Affiliation (School or Organization) Home Phone

Address of Above Organization HomeAddress

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

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

CHECK APPLICABLE CATEGORIESIN EACH COLUMN

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

O Other O General Science

O Integrated Science

O Other

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

MEMBERSHIP OPTION (seebelow) AMOUNT ENCLOSED

| STA Member ship Categories
Option 1: Full membership dues - $35.00. Full membership entitles individuals to the following benefits: a one year
subscription to the SPECTRUM; inclusion in the members-only ISTA-TALK listserv; notification of regional conferences
and meetings; voting privileges; and the opportunity to hold an | STA officer position.
Option 2: Two-year full membership dues- $60.00. Two-year full membership entitles member to full membership benefits
for twoyears.
Option 3: Five-year full membership dues- $125.00. Five-year full membership entitles member to full member benefitsfor
fiveyears.
Option 4: Associate membership dues - $15.00. For full-time students and individuals who are on retirement status.
Entitles member to full menbership benefits, with the exception of the opportunity to run for office.
Opiton 5: Institutional membership - $75.00. Institutional membership entitles the member institution, for a period of one
year, to two 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.
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| STA/ExxonM obil Outstanding Teacher of Science
Awar ds Program 2005-2006

Thelllinois Science Teachers A ssociation, with the generous support of ExxonMobil, announcesthe
2005-06 ISTA / ExxonMobil Outstanding Teacher of ScienceAwards. Applicationswere accepted
from K-8 teachers of science who have demonstrated “ extraordinary accomplishment” inthefield of
scienceteaching.

The 2005-06 program consisted of seven onethousand dollar prizes. One $1000 award wasintended to
be presented to one K—8 teacher of sciencefrom each of the seven I STA regionsin the state of Illinois.

Theawards areintended to recognize* extraordinary accomplishment” in thefield of scienceteaching.
Winnersprovided evidence that demonstrated accomplishments beyond normal classroom teaching
including:

Current ISTA membership.

Full timeteaching assignment.

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

Written narrative (maximum of 500 words) that described the teacher’s*“ extraordinary
accomplishments’ inthefield of scienceteaching.

Evidencethat supported the teacher’ s description of “ extraordinary accomplishments’ inthe
field of scienceteaching.

6. Two lettersof support fromindividual sthat attested to theimpact of the“ extraordinary
accomplishments’ inthefield of scienceteaching.

E N

o

EevaBurns
|STA Awards Chair
Email: eevaburns@comcast.net

And theWinnersAre.....

Region 1 Kathleen M. Schmidt

Kathleen teaches grades 6-8 science and social studiesin agifted program at Jay Stream Middle School
in Carol Stream. She hasbeen ateacher for six years. During thistime, Kathleen hasdeveloped an
integrated science curriculum based on the“ PhysicsFirst” philosophy of scienceinstruction,
implemented the “ Hands-on Solar System” curriculum, and also started asciencefair program. She has
been aFulbright Memorial participant, traveling to Japan in June, 2004. She has presented at the
[11incisASCD Conference, isakey leader in science, and aschool board member. Her work with the
Astronomy Resources Connecting Schools program at the Yerkes Observatory hasresultedin
connectionswith scientistsfor her students. Her philosophy of teaching was stated very eloquently, “It
ismy hopethat through the program | have designed, the opportunities| providefor my students, and
the knowledge and life experience bring to the classroom, that | am doing just that—enabling my
studentsto be creative and independent thinkerswho see science asaprocess, and not just asan
accumulation of factsto belearned.”
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Region 2 DennisMoore

Dennisteaches seventh grade science at John Deere Middle School in Moline. He has been ateacher
therefor thirty-six years. He haswritten and received twenty-five grants, includingaGTE GIFT grant
for $15,000 to do research on the effect of the Quad Cities onthe Mississippi River, and $10,000 from
the Toyota Tapestry Grant to have studentsdiscover amaterial that zebramusselswon’t attachto. He
has a so been an instructor for the River’sProject and taught acourse at Western I1linois University.
Dennisbrings his studentson numerousfield tripsto Black Hawk State Park, alocal hospital, and a
farm. Hehasalso organized telescope nightsfor familiesto view the stars. Hecurrently isthevice-
president of ISTA. Dennisstated in hisapplication, “ Because of the grantsand workshops| have
attended, my students get to do many activities most middle school studentsdo not get to do. They use
Vernier probesto analyze Mississippi River water. They play asthough they were research scientists
and grow bacteriacultures.”

Region 3 Coleen Martin

Coleen teachesfifth grade at Wilder-Waite Grade School in Peoria. She hasbeen teaching fifth grade
theresince 1974. She has attended many science classes and workshopsto enhance her curriculum.
Shehasdesigned asciencekit for “ Toysin Space” and sessionsat the U.S. Space Foundation at theAir
ForceAcademy in Colorado and also the NA SA Educationa Workshop at John Glenn Research Center
inOhio. Coleen wasawarded the 2001 Presidential Award for Excellencein Math and Science
Teaching. Her students participatein arocketry project in her classroom and then she takesagroup of
fifth gradersto Space Camp in Huntsville, Alabama. Sheisinvolved with the World in Motion program
which incorporates engineering projectsin the classroom with visiting engineerswho meet and work
with her students. She hasalso been instrumental in the building of athree-quarters scale model of the
Spirit of St. Louisand currently isworking on building afull sizemodel of Gus Grissom’sMercury
space capsule, the Liberty Bell 7. One of the things she doeswith her studentsoutside of classisrun
with them. She has started an after school running club for studentswith the ultimate goal of runningin
the Steamboat Classic, afour milerace. One student isquoted as saying, “ Running with your teacher
wasreally weird at first, but it turned out to bealot of fun. Wetalk about alot of stuff whilewerun.”
Coleen says, “I havefound that running and accomplishing agoal like running Steamboat makesthe
kidsfeel better about themselves...asaresult of improved self-esteem, the kidswork harder in other
aress.”

Region 4 AnnTrent

Annteaches seventh gradelife science at IroquoisWest Middle School in Onarga. Shehasbeena
teacher since 1986. Shewas sel ected to attend aone week Food Saf ety workshop in Washington D.C.
and returned to incorporate the new curriculum into her unit on bacteria. Asaresult of her training, she
presented workshopsto area science and home economicsinstructors. Shereceived aToyota Tapestry
large grant to devel op across-curricular unit with the seventh gradeteam. Ann aso hashad an article
titled “Hamburger Science” published in the Science Teacher magazinein October, 2004. Ann has
presented many workshops both locally and nationally. She has organized and directed adramaelective
class, adopted ahomefor handicapped adults, and serves asaresourceto her colleagues. A co-worker
and parent of oneof Ann’sformer student’ssharesthisinsight, “I remember my daughter coming home
withawebsitefor avirtual frog dissection. Shewasthrilled and spent over an hour at the site. Itwas
these activities, the onesthat went above and beyond the required classroom learning, that drew my
daughter towardsthefield of science.”

Spring 2006

11



Region 5 Susan Kautzer

Susan teaches seventh grade science at Dupo Junior High School in Dupo. She hastaught therefor the
past fiveyears. Susanwrites many grants and hasreceived money to provide Earth Day celebrations,
hands-on workshops presented by the seventh grade students, family science nights, and aso innovative
materialsfor the classroom. Asaresult of grant funding, she and her students have developed a
courtyard garden areaat the school. Shehaspresented at severa state workshopsand also anational
scienceworkshop. She coachesthe science Olympiad team at her school. Susan hasreceived the
Emerson Excellencein Teaching Award. Sheisalsoworking with the Southern IllinoisUniversity
Department of Engineering to collaborate on several projects. Her principal writes, “Her classroom and
her studentsreflect her absol ute dedication to investigating the way the natural world works. They
speculate, investigate, explore, hypothesize, measure, reflect, and report.”

Region 6 No entries
Region 7 Joy Reeves

Joy teachesK -8 science at Claremont Academy in Chicago. She hastaught since 1987, with two years
being spent as an Educator on L oan at the Museum of Science and Industry in Chicago. Shehasgiven
presentations at the state and national level, taught classesfor the Museum Partners Program, sheisa
teacher liai son to the Space Foundation and has been named a Teacher Academy project trainer for the
National Space Biomedical Research Institute. She hasbeen writing modulesfor the Chicago Web
Docent whichisan on-line set of lessonsfor students. Joy has organized afamily science night lock-in
and also afamily night featuring forensics experiments. Joy hasreceived numerous grantsto provide
materialsand opportunitiesfor her classroom. Sarah Rossi, Director of Programsand Devel opment for
the Chicago Foundation for Education stated, “ Asaperson, Joy isdependable, optimistic, and
passionate. What | find most incredible about Joy isthat sheisinvolved in nearly every professional
development opportunity in her field, yet she still seekswaysto hone her practice and never says“no”
given an opportunity to share her knowledge with others!”

Theaward from Region 6 was given to the highest point holder from theremaining applicants
Region 4 Tim McCollum

Tim teacheseighth grade science at Charleston Middle School in Charleston. He has been teaching
since 1973. Timisan educational reviewer for Argonne National Laboratory, faculty and site
coordinator for the Illinois M athematics and Science Academy Summer AD’ Ventures Programs at
Eastern IllinoisUniversity, aNASA/JPL Solar System educator, a Toyota Tapestry ambassador, and
received the 2003/04 Presidential Award for Mathematicsand Science Teaching. Tim recently testified
before the National Science Board in Boulder, Colorado. He hasalso received multiple awardsfrom
other prestigiousorganizations. Tim haswritten numerous grantsto provide materialsfor hisclassroom.
Hisstudentsare currently partnering with Arizona State University to conduct scientific research using
photos of Mars. They have aso conducted snowflake research and in-depth weather studies. His
principal, SandraWilson, states, “ Students recei ve instruction each day from adedicated, hard-working,
caring teacher that findsinteresting waysto connect scientific principlesto real-world application. More
importantly, Tim allows opportunitiesthat engage and hook studentsinto in-depth concepts by the use of
hands-on activitiesincorporating technology for every lesson. Hisstudent-centered, interactive
approach inspires studentsto further educate themsel ves giving them motivation to learn independently
beyond the classroom walls.”
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Building a Presencefor Science

Mary Lou Lipscomb
BaP Sate Coordinator, Illinois

Building aPresencefor Science (BaP) isan electronic network initiated by the National Science
TeachersA ssociation to foster communication, collaboration, and |eadership among science educators.
Through the network teachers are provided with information about professional development
opportunitiesand scienceteaching resources. Network participants also have the ability to shareideas
and information with each other using the BaPweb site (http://www.nsta.org/bap), by sending email, or
by posting ideas or questionson the I1linois message board.

Inlllinois, ISTA implementsthe BaP program and during the last several months changes have been
madeintheway BaP-Illinoisisorganized. In thisnew model, rather than having many small regionsas
was previously the case, BaPwill now have seven regions corresponding to the current | STA regiona
structure. Each of the seven regionswill have two or more super key leaderswho will work with the
Illinois state coordinator and the key leadersin their region to provide regional opportunitiesfor their
key leadersand pointsof contact (PoC). Key leaderswho have been planning professiona development
opportunitiesfor their pointsof contact are encouraged to continueto do so. Currently | STA regional
directors have been designated asthe super key leadersin their regions, and in some of theregionswith
larger populations, additional super key leadershave been or will be added. The graphic bel ow shows
the new organizational structure.

BUILDING A PRESENCE FOR SCIENCE-ILLINOIS

STATE
COORDINATOR

SUPER KEY SUPER KEY
LEADERS ) LEADERS
REGION | REGION VI

SUPER KEY SUPER KEY
LEADERS ) LEADERS
REGION II REGION VI

SUPER KEY SUPER KEY
LEADERS LEADERS
REGION Il  gyper KEY . REGIONV

LEADERS
REGION IV

X

= Point of Contact

BaP website: http://nsta.org.bap
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If you are currently akey leader or point of contact, you are encouraged to go to the BaP web site, http:/
Iwww.nsta.org/bap, to update your contact information. If you don’t know your password, click the
“Lost your password?’ link. If your email address has changed since you became amember of the
network you will need to contact me at lipscomb@imsa.edu. Includeyour full name and that you need
your password in the body of the email message.

The BaP network isgrowingin lllinoisand you are encouraged to participate. Our ultimate goal isto
have apoint of contact in every school in Illinois. Asaparticipant you will be seen asacommunicator,
leader, and advocate for standards-based science education. You will have accessto avariety of
information to share with colleagues, aswell as opportunitiesto learn and grow both professionally and
personally. As each school joinsthe network with apoint of contact, BaP become amore powerful
means of communication.

Doesyour school have apoint of contact?If not, ISTA invitesyou to consider volunteering to serveasa
point of contact for your school. You and your colleagueswill become lessisolated and benefit from the
information shared within the network. A point of contact may be aclassroom teacher or an
administrator who isan advocate for science education and iswilling to serve asacontact in hisor her
school building.

To volunteer to become apoint of contact go to the Building a Presence web site at http://www.nsta.org/
bap.

* Findthebox that states* Become a Point of Contact” on theright side of the page.

* Select“lllinois’ from the pull-down menu and then click “ Submit.”

» Enter your school’scity and/or zip code and click “ Submit.”

» Click onyour school’snamefromthelist.

* Fillinall required information and click “ Submit.” If your school aready hasaPoC, hisor her

namewill belisted aswell ashisor her key leader.

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

Your first and last name.

Your e-mail address.

Thename and address of your school.

The county inwhich your school (district) islocated.

Your current teaching assignment.

A short paragraph indicating why you would liketo become akey |eader.

All membersof the BaP-I1linois network will soon beinvited to attend an awareness session in their
area. These sessionswill provide moreinformation about the new model and opportunity to network,
face-to-face, with other members of the BaP el ectronic network. Hopeto seeyou there!

Contact Mary Lou Lipscomb

emall: lipscomb@imsa.edu
phone: 630-907-5892
mail: [1linois M athematics and Science A cademy

1500 W. Sullivan Road, Aurora, IL 60506
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We've Come a Long Way, But ...
Raymond J. Dagenais, Ed.D.

[llinoisM athematicsand ScienceAcademy

The photographson the cover of thisissueof the Spoectrumgiveavisua exampleof an American schoolhouse
and the peoplewho used it in the Smoky Mountainsregion of Tennessee around 1910. Thewoodenwalls
and roof of the structure provided some protection from the elements, offering the possibility of schooling
through the winter months. Thisisan important consideration as many of thelearners probably spent the
warmer monthstending to agriculturally related tasks.

Theaustere atmosphere of the building reflectsthe attitudes of funding toward education in that place and
time. By oneaccount, “The curtailment in school expenditures, along with the general impoverishment of
the people, led to drastic cutsin thelength of the elementary school term (Rippa, 1984).” Thiscomment
refersto the system of public schooling inthe south during thistimeperiod. Schoolssuch astheoneinthe
photo probably operated through the generosity of thelocal familieswho sent their children to these schools.

The education that children received in such school swas probably comprised mainly of reading, writing,
and arithmetic, along with some geography and religious studies. What must it have been like learning
science in this place and time? What science
wasincluded in the curriculum? Was science
included inthelessons of theday? Itislikely
that much of the science that was|learned was
learned outside of school. John and Margaret
Jane[King] raised eleven children in the area
of the Little Greenbrier School and thisfeat is
credited to Margaret’ sskill asan * herb doctor”
(Hiking Trails of the Smokies, 1999). Where
did Margaret learn the science of these
medicina approaches? Might we specul atethat
these understandingswere passed onto sonsand
daughters?

This “science” along with the science of
agriculture, animal husbandry, and machinery,
among others, was probably learned through
hands-on experiencesand the coaching of elders.
Even though some teachers had an
understanding of thescience of theday, scientific
knowledge and the processes of science were
largely relegated to newly and sparsely
established secondary institutions. Science

|laboratorieswerethefields, bans, and shopsof | jit|e Greenbrier School in the Great Smokey

rural Americaand, perhaps, acorner of schools  \1 guntains, Tennessee. The school housewas
or schoolroomswhere such facilities could be built in 1882.

built.
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Interior view of theLittle Greenbrier School.

Fast forward to the present. Students enrolled in
secondary schools acrossthe country are expected
to study and learn science. For the most part, they
have accessto curriculaand laboratory facilities, to
varying degrees, that are supported through avariety
of funding sources. Expectationsfor thelearning of
and doing of science have been formally extended
to elementary and middle school levels (National
Research Council, 1996). Opportunitiesfor current
day American studentsto study and learn about the
natural and manmadeworld can be consideredto be
vastly greater than those avail ableto studentsinthe
place and time of the Little Greenbrier School.
Students of that earlier era found ways to learn
science. Someof our most well funded schoolshave
outstanding science laboratory facilities. In some
places separate |aboratories exist for physics,
chemistry, biology, and perhaps, even Earth science.
Equipment to extend the study of space sciencefrom
naked eye observations to technology enhanced
information gathering is even available to some
learners.

The internet has opened up avenues of knowledge, inquiry, and investigation not available to previous
generations. Itistruethat we*know” more about our world today and therefore thereismuch moreto be
studied in today’s schools. With such support and resources available to today’s schools, the natural

guestionis,

Arewe using our resourcesto their best advantage?

If not, what are the obstacles standing in the way of making use of these resourcesto providethe highest

quality science educationintheworld?
We'vecomealongway, but . . .
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Testimony to the National Science Board
Hearing on K-16 STEM Education
February 10, 2006 - Boulder, Colorado

Tim McCollum
Charleston Middle School, Charleston, I L

Background Information

The National Science Board (NSB) was established with the National Science Foundation (NSF)
in 1950 and assigned two broad areas of responsibility: 1) establishing the policiesfor and guiding the
Foundation, and 2) serving asan advisor to the President and Congressonissuesin science and engineering
research and education. In 1982, the board established the Commission on Precollege Education in
Mathematics, Science, and Technology that provided a “plan of action...directed toward the Nation’'s
achieving world educationa |eadership in mathematics, science, and technology in e ementary and secondary
schools by theyear 1995.” Thisreport was coordinated with the 1983 report, A Nation at Risk. Despite
theseand many other reports prepared by eminent bodies over thelast two decades, sounding theaarm and
recommending solutionsto well-recognized weaknessesin STEM education, the U.S. continuesto slip
further behind ininternational assessmentsin thesefields. During recent congressional hearings, the board
was asked to reconstituteits commission. In response, the board is hol ding aseries of three public hearings
and roundtabl e discussions acrossthe country to consider the chargefor the reconstituted NSB Commission.
Thefirst hearing was held in Washington D.C. in December, 2005. The second hearing was held at the
University of Colorado in Boulder on February 10, 2006. This was the hearing that | was invited to
provide testimony for. Thefinal hearing will be held in San Diego, California. Note: the January 2006
NSTA Reportsincluded acover story which focused on these hearings.

My Reflections

Theevent washeldinthe University Memoria Center at the University of Colorado. Approximately
twenty membersof the board sat around alarge“U” shaped table arrangement, each with his’her own table
microphone. A separate table and five chairs and table microphones closed the top of the*U,” and thisis
where members of each of thefive panels provided their testimonies. A gallery of approximately thirty to
forty people sat behind the panel table. Two video cameraswere capturing the hearing for webcast. Following
opening remarksby President Hank Brown (of Colorado University) and Congressman Mark Udall (of the
subcommittee on Space and Aeronautics), Dr. Steven Beering (president emeritus of Purdue University)
instructed the panel membersinthelogisticsof the hearing and restated the need to limit each testimony to
fiveminutes.

Thefirst panel consisted of legidators; the second (mine) of peopleinvolved in K-12 education; the
third was composed of higher education members; the next was composed of scientists, including Dr. Leon
L ederman, along with representatives of the American Association for theAdvancement of Science (AAAYS),
TERC, and Education Development Center (EDC); and the last panel was composed of corporate
representativesincluding avice president of IBM. | was actually the only classroom teacher providing
testimony, asthe other two on my panel were the superintendent of the Jefferson County Public Schools
andthedirector of K-12 sciencefor the Charlotte-Meecklenburg Schools. Each pand testimony wasfollowed
with 10-15 minutes of discussion and question and answer with the NSB members.
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Testimony

Mr. Chairman, membersof theboard, fellow pandlists, distinguished guests- | am deeply humbled
to be invited to contribute to such a significant event as this hearing on improving both the quality of
teaching and the performance of our nation’sstudentsin the areas of science, technology, engineering, and
mathematics. Seldom does a classroom teacher have the opportunity to participatein aninitiative of this
magnitude. | would remind the board, however, that my role asateacher may be the most important role
represented heretoday. After all, | am probably the only person in thisroom who needed to arrangefor a
substitutein order to attend.

As aveteran teacher of thirty-three years, and having nurtured a passion for science since my
youth, | am happy to respond to the stated goal s of the Commission and therelated questions| receivedin
advance of thishearing.

1. Through my involvement with thelllinois Science Teachers Association, the National Science
Teachers Association, and the network of Presidential Awardees in Science Teaching, | have come to
appreciatethat our nation’s school s are bl essed with an abundance of outstanding teachersand exemplary
programs. Unfortunately, these success stories are seldom made known to the public. In addition, many
master teachersareretiring, and the need for attracting the * best and the brightest” into science and math
education has never been greater. Thisis particularly true for males. Male teachers are becoming an
endangered species, especially in elementary schoolsand middle schools. Until recently, | wasthe only
male among eight science and math teachersin my school. Now there aretwo. In order to meet thisneed,
salariesfor science and math teachers must begin torival those availablein the private sector or in school
administration - another career option which often draws our most capabl e teachersout of the classrooms.
Establishing differential pay scal esfor math and science teacherswould be apositive step toward attracting
our most capable candidatesinto STEM education.

2. Theinquiry model for science education is a prominent component of the National Science
Education standards. Teacher education programs must model thisapproach within their own curriculaif
itisto beeffectively integrated into K-12 education. Future teachers must understand the importance of
doing sciencerather than ssimply learning about science. With accessto more and more quality resources
on theweb, effective teachers are moving away from textbook-centered curricula. Online resources and
collectionslikethe National Science Digital Library (NSDL) and the Digital Library for Earth Systems
Education (DLESE) provide students and teachers accessto datathat was once only within the domain of
research scientists. Fostering the movement away from content-heavy instruction and toward inquiry and
application will surely lead to amore productive citizenry that is better prepared to solve the problems of
thiscentury and beyond.

3. Whilel applaud the goal of No Child Left Behind to raisethe performancelevel of all students,
theresulting emphasison high stakestesting has often led to the unintended de-emphasisof scienceingtruction
and performance in favor of an expanded emphasis on reading and mathematics. At a time when the
quality of science educationwill directly impact our future standard of living and even our national security,
science has unfortunately taken a back seat to reading and mathematicsin many of our public schools.
More and more science teachers are being assigned to teach subjects outside of their trained discipline.
This growing practice often resultsin larger science class sizes, less time for science preparation, less
funding for science suppliesand professional devel opment, and sadly, adiluted passion for teaching. One
would consider it absurd for areading teacher or language artsteacher to be assigned to teach achemistry
or physics class, yet science teachers are often expected to teach other disciplines. Thisisincreasingly
common as more departmentalized junior high schools are transformed into middle schools. Scienceasa
discipline must be elevated to aposition of high priority in our schools. Failureto do sowill surely lead to
acontinuation of the unacceptable condition of K-12 STEM educationin thiscountry.
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4. Thelossof federal fundsfor science education, such asthe Eisenhower program, has severely
curtailed opportunitiesfor professional development. M eeting with ambitiousand motivated members of
the profession and gaining fresh ideasfrom workshops and conferenceshave avery positive effect on one's
teaching performance. Many teachers seeking such opportunities are now faced with paying their own
expenses and even paying for their own substitutes. Like slide rulesand 16 mm projectors, professional
travel funding for science hasbecomeathing of the past in many schools. Fortunately, exemplary programs
like the Presidential Award for Mathematics and Science Teaching, Toyota Tapestry, and Exxon-Mobil
Building aPresencefor Science provide specid teacher recognition and fundsto support innovative programs.
A renewed effort to establish fundsfor professional devel opment and professional travel would go along
way toward improving the quality, resourceful ness, and enthusiasm of science educators.

In summary, and in the opinion of this classroom teacher, the charge to the Commission should
include strategiesfor 1) establishing differentia pay scalesfor math and scienceteachers, 2) fostering the
movement away from content-heavy instruction and toward inquiry and application, 3) re-establishing
scienceasapriority disciplinein relation to reading and mathematics during thiseraof high stakestesting,
and 4) renewing federal funding sourcesto support professiona devel opment in STEM education. Borrowing
from thewordsin Chairman Washington’'sinvitation to this hearing, these strategies are essential to future
U.S. eminencein discovery and innovation.

General Commentson Which All PanelsAgreed

1. Theneedto stressinquiry, application, and critical thinking versus content alone, although teachers
need asolid foundation in content knowledge

2. Thestressof high stakestesting and how many administrators have pushed reading and math to the
highest priority and scienceinstruction has been demoted....and in some cases, nearly eliminated. Some
sad stories and exampleswere shared here.

3. The need to attract the best and brightest into science and math education, especially secondary
physical science.

4. The need for more funding to provideworld class science instruction, bus ness partnerships, and paid
summer internshipsfor teachersin research and industry

5. Theneed for salaries of teachersto beraised to attract and retain the best and the brightest. To think
“outsidethe box” of waysto attract the best studentsinto teacher education.

WhereweDiffered

Themain and most interesting topic of debate wastheideaof differential salary structurefor scienceand
math teachers. Ironically, this was actually a suggestion in the 1983 report and in several more recent
commissions. Many in attendance argued that al teacher salaries must beincreased, not just thosein math
and science, and some even cited that salary was seldom a stated reason for those |eaving the profession.
The corporate leaders, however, were united in support of differential salary scales - not just to retain
science and mathemati csteachers, but mainly to attract the best and the brightest. One mentioned that she
had originally planned to be amath teacher, but the higher earning potential in the private sector led her
away from that goal. Sheisnow the president and CEO of Analytic Services, Inc. During the reception
following the hearing, one higher education member reminded methat differential salary scalesalready
exist at theuniversity level. Why notin K-127?

Surprisingly, assessment was hardly discussed during the hearing.
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Highlightsfor Me

1. Spending one-on-onetime on the shuttle bus, and later over breakfast, with Dr. Arden Bement, director
of NSF. He proposed establishing an alliance of presidentia awardeesto play avery activeroleinimproving
the quality of K-12 science and math education.

2. Visiting with Dr. Lederman and benefiting from hiswisdom, hiswit, and hearing about hispassion for
working with IM SA students and staff.

Over dl, theatmosphere of the hearing suggested Sputnik revisited; an awarenessthat we still lead
the world in science and technology, but China and India have made huge gains, and we will lose our
position unlesswe make major improvements quickly. Government leaders, business, education, and science
al haverecognized the growing threat and the need to act now.

On atimely note (pardon the pun) be sureto read the February 13, 2006 issue of Time magazine
withitscover story, “IsAmericaFunking Science?’ Terrific article! Asscience educators, we'll surely be
at the heart of the endeavor.

Exciting times ahead!

Author information

| havetaught sciencefor thirtythreeyearsat Charleston Middle School in Charleston, Illinois. | received
the Presidential Award for Excellencein Mathematics and Science Teaching for 11linois during the 2003-
04 school year, and last summer | served onthe PAEM ST National Selection Committeein \Washington

D.C.

Write for the Spectrum!

The Spectrum is actively seeking articles, tips, announcements, and ideas that can be
shared with other science teachers. Articles should be sent to the appropriate area focus
editor, listed below. Other submissions and inquiries should be addressed to the editor,
Judy Scheppler, at quella@imsa.edu. Please send all submissions electronically. Further
information about writing for the Spectrum can be found at: www.ista-il.org/spectrum.htm

Elementary School Education: Higher Education:

Jean Mendoza (jmendoza@millikin.edu) MariaVarelas (mvarelas@mailserv.uic.edu)
Millikin University University of Illinoisat Chicago

Middle School Education: Building a Presencefor Science Program:
Richard NeSmith (bioscience_ed@yahoo.com)  Mary Lou Lipscomb (lipscomb@imsa.edu)
Eastern lllinoisUniversity [1linois M athematics and Science Academy
Secondary School Education: Editor:

Gary Ketterling (gketterling@ben.edu) JudithA. Scheppler (quella@imsa.edu)
BenedictineUniversity [1linois M athematics and Science Academy
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Teacher -to - Teacher

Educators Share Information, Lessons, and Tips
Mary Lou Lipscomb, Editor

[llinoisM athematicsand ScienceAcademy

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

In thisissuethreeteachers have submitted an activity, lesson, or an entire unit that they have used
successfully with their students. Oneisagreat interactive demo that can be used to start aunit on

el ectricity, the second encourages the students not to jump to conclusions, and thethird isan entire unit
that usesavariety of learning modalitiesto produce enduring understandings of cell structure and
function. Theteachers haveindicated thelevel at whichthey usethe material, but I think each could be
adapted for use at other gradelevels. Perhapsyou will be ableto incorporate all or part of theseinto
your repertoire. A sincere“ Thank You” to those who submitted their ideas and information for this
issue.

+++++
CanYou Light ThisBulb?

Kevin Wilmot, asixth grade science teacher and BaP point of contact at William Harris Elementary
School in Decatur, recommendsthisactivity asagood attention getter for an el ectricity or electrical
circuitsunit.

Hold up awire, abattery (D cell), and abulb, (flashlight size) and ask if anyone can demonstrate how to
makethe bulb light. Most studentswill think they can. Ask them if they would like to demonstrate how
to do sofor the entire classand have one student at atimetry.

Somewill try to connect one end of thewireto the battery
and the other end to the bulb, which will not makea
completecircuit and will not light the bulb. 1f no students
areableto light the bulb, show them that it can be done by
holding the bulb on either end of the battery so that the
contact point of the bulb istouching the battery and at the
sametime connect one end of thewireto the side of the bulb
base with the opposite end of the battery. This should make
acompletecircuit whichwill light the bulb. Make certain
that students understand that in order for the electricity to
flow though acircuit, it must have apath to return to the
battery.
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Don’t Jump to Conclusions... Group Names___ Answer Key

Pegg;_/ Deichstetter, aBaPkey leader Don ¥ Jumipp o Conclusions
and biology teacher at St. Edward 7

The following exercise involves the scientific method process. Each

_High School inElgin, Writ_e% “This member of your group will be given a piece of paper to read. Do

isawonderful and fun activity to NOT let anyone else in your group read your paper. In your own

help students understand why every words share the information with the other members of your group.

stepin the problem solving processis Fill in the information for each step of the scientific method.

important.” State the PROBLEM:__ Which Grasshopper will win the race ?.
List the Important (data that will help solve the problem)

_The ijOb| em t!;]at the students OBSERVATIONS: The Race Track was 5. 0 meters long. It was a

m_vestl_gate is, “Which grasshopper straight track. The race was to be up and back. The green

will wintherace?’ grasshopper jumped 20cm every 2 seconds and the brown

grasshopper jumped 40 cm_every four seconds.

Organi zetheclassinto teams of four State the HYPOTHESIS: IF  each grasshopper jumps 40 cm every
students each. Each teamisgiventhe

“Don’t Jump to Conclusions’
worksheet (Figure 1) with agraph

4 seconds , THEN the_race will be a tie

EXPERIMENTATION: (Use the graph on the back of this sheet

grid pri nt_ed onthereverse ar?d aset for a diagram of: the racetrack, the hops using green and brown
of four dipsof paper, eachwith colored pencils, and any necessary calculations, etc. to prove or
different informati on/observations disprove your hypothesis.)

printed onit (Figure 2). Asthe CONCLUSIONS: The green grasshopper won the race
student groupswork through the because the brown grasshopper over jumped the midpoint.

worksheet, they aredirected to
slently read theinformation on their
dlip of paper and to not | et the others
intheir group seewhat iswritten.

Figurel. Don’t Jump to Conclusions. Worksheet with
answer key.

They then sharetheinformationin their own words. The purpose of not reading the observations
directly off of the dlipsof paper isto challenge studentsto communicatein their ownwords, as scientists
would.

Asthey work to complete the worksheet, students may befrustrated at first becausethey are not sure
what the problem isthat they aretrying to solve. In the section that asksthem to write down their
observations, the students should only include observationsthat will help determinethewinner of the
race. A good scientist must decidewhat information is pertinent to the problem.

If the studentstry to figure out the problem mathematically, they will statetheraceisatie. Do not tell
themitisn't. Insist they proveit by drawing the racetrack (to scale) and draw the grasshopper jumpsin
brown and green. If they draw around track suggest that they check their observations.

Because theraceisup and back, the brown grasshopper, because of hislonger jumps, will over-jump the
midline. Thiswill put him behind in therace, so the green grasshopper will win. Some studentswill
attempt to have the brown grasshopper do a180 degreeturnin mid-air and break all laws of physicsto
havetheraceendinatie!

Contact Peggy at pdeichstett@yahoo.comif youwould like acopy of the activity.
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Communicate your observations accurately to your group
members in your own words.

1) The racetrack was 5.0 meters long.

2) The green grasshopper jumped a distance of 20 cm. every
hop!

3) The brown grasshopper's jump took 4 seconds each.

Communicate your observations accurately to your group
members in your own words.

1) The race was to be down and back beginning and ending at
the start marked with a chalk line.

2) The brown grasshopper's jumps were 20 cm. high!

3) The green grasshopper's jumps took 2 seconds each.

Communicate your observations accurately to your group
members in your own words.

1) The weather conditions were sunshine, blue skies, and no wind.

2) The green grasshopper made two jumps in the time that the
brown grasshopper made only one jump.

3) The 5 meter distance was marked with a chalk line.

Communicate your observations accurately to your group
members in your own words.

1) Two grasshoppers decided to have a race!
2) The big brown grasshopper jumped a distance of 40 cm every hop!
3) The green grasshopper's jumps were 10 cm. high!

+4++++
Enter...theCdl

Figure2. Don’'t Jump to
Conclulsions. Information and
observations.

Robert Burtch, aseventh-grade teacher at Rotolo Middle School in Bataviaand aBaPkey |eader,
engages hisstudentsin the study of cellsusing lessonsthat incorporate variouslearning modalities. He
writes, “ Mitochondria, lysosomes, endoplasmic reticulum, vacuoles—my studentsand | are about to

embark on one of our important units of study —the cell.”

Explaining how cellsfunction and describing their requirementsisabenchmark inthelllinois Learning
Sandardsfor middle school. Getting middle school studentsinvolved with the concept of cell theory

and related terminology, rather than having it to be astumbling block, was my challenge.
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Inspiration Strikes

Tome, cell theory isabout the most important topic to teach inlife science, but | alwaysfound it
difficult to makeinteresting for students. When | went to science conventions| would awaystak with
the exhibit vendors and ask them what they have for teaching cell theory. | would find aweak response
at best. Therewere no engaging experientia unitsout there. This prompted meto develop my own.
What | am sharing inthisarticle are activitiesand strategiesthat | have used and that have been
successful with my students.

TheWork

A major component of the unit isthe transformation of my classroominto a“cell.” So beforethe unit
begins, | gather avariety of familiar materials such asfoam balls, cellophane, fishing line, zipper-type
plastic bags, spray paint, bread sticks, pipe cleaners, colored balloons, candy bars, antacid tablets, foam
weather stripping, peanuts, colorful bows, paper lunch bags, Christmastreeicicles, plastic fruitsand
vegetables, and clear plastic sheeting, among other things, that will becomethe various structures of my
classroom-sized cell moddl. If you would like specific directions about making the cell model, or further
information about any of thefollowing activities, please contact me at robertburtch@earthlink.net.

| beginto hang cell parts around the room asthe students begin ashort preliminary unit on microscopes.
Asl teachthelabsin microscope skills, | add new cell parts each day after school until we have
completed theintroductory lessonsfor the cell unit. Students are very curiousasour classroom takeson
awholedifferent aura. They throw out endl ess suggestions and questions regarding the changes and of
coursel play “ignorant” about the whole process. This keepsthem guessing, and frustrated asthey are
used toimmediate gratification.

Thefirst lesson of the unit isan easy to read, straightforward one-page historical articleon cellsand the
scientistswho led theway to our current understanding of them. | have studentsanswer ssimple questions
about the reading and then label basic structuresand color code adiagram of aplant cell and one of an
animal cell. Theunderstandings| expect the studentsto come away with are: al living thingsare made
of cells, cellsarethebasic unit of structure and functioninliving things; and living cellsonly comefrom
other living cells.

One of my goalsisto teach students how to read science content, so next, | work with the studentsto
understand amoretechnical reading onthe cell. Thisarticle containsinformation on each cell part
name, itsstructure, and itsfunction. | ask the studentsto be prepared to use three different colored
pencilsto highlight important information and make abar graph of the content of the article. | beginto
read the article aloud with the studentsand | model how to make the graph. Aswe read together, the
important information is highlighted and the students devel op their graphs. Intheend, they areableto
seethe content of thearticlein graphic display.

After school on theday of the second reading, | hang alarge piece of transparent/trans ucent plastic
sheeting over the doorway to my room onwhich | have drawn black poreswith magic marker —thelast
piece of the classroom cell model isnow in place.

Thenext day | standinthe hallway and allow only those students who have come prepared with the
previously assigned 4" by 6" cardsthrough the*® cell membrane” (the plastic over the doorway into the
classroom). The other studentsareleft in the hallway. Asistrue with most middle schoolers- half of
them haveforgotten their cards, have thewrong size, lost them, or whatever and think they areinbig
trouble.
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After the studentswith cards are seated in the classroom | allow the othersin the classroom. Thisiswhen
| first divulgethat they aresittinginacell and | ask the question, “Why were some of you allowed in
today and somenot?’ After the obviousresponse “ because we did not have our cards,” they do abit of
thinking and usually can answer that the plastic with the poresrepresentsthe cell membraneanditis
semi-permeable, allowing only certain thingsthrough.

| giveout extra4" by 6" note cardsto those students without them. | now beginwhat | call the Cell
Flash Card assignment. The students usethe cell articlethey have read and color coded and make one
card for each of the cell partsin thearticle. Each card hasthe name of the cell part onthe unlined side,
and onthelined sideisfunction, structure, aprecisely labeled drawing, and whether it isfound in aplant
and/or animal cell.

Thenext day | add another component of the unit by giving them arubric for identifying the cell parts
hanging in our science classroom cell model. For example, | have severa power bars hanging fromthe
celling to represent mitochondria. | love hearing student banter about what the objects hanging from the
celling represent.

Final Product

Theintroduction to the unit engaged the studentsin reading ashort article and answering ssmple
guestionsrelated to it and labeling basic structures on adiagram of the cell. Next, bar graphswere
created asavisual representation of the categories of content covered in another articlethat they read;
then lab investigations on plant cells (onion) and animal cells (cheek) were performed. The Science
Classroom Cell checklist assignment and the Cell Flash Cards have brought the studentsalong way
toward understanding cell structure and function. They are now ready for thefinal activity: making their
cell projects.

They may choose either aplant or animal cell and |

have differentiated instructionsfor waysthat

students may maketheir cellsdepending on their —
ability level. They aregivenrubricsfor the project to

clarify theway it will be assessed. \%

For me, thisisthe highlight of the unit. One student g \\
made aclever model fromitemsfound under his \

bed; another did abroken skateboard model; \ \\

another, aclever three-dimensional diorama; others 0 soe /
created acell analogy on at-shirt; and many, many N "
more. Student creativity amazesmewhenthey are \

givenachance. | cal it guided discovery.
What are you waiting for? Divein and enjoy aCell-abration!

+++++

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

Brain-based Strategies are Needed to Improve Student

Science Achievement, Not Clichés

Dr. Richard A. NeSmith
Eastern lllinoisUniversity

Begi nni ng i n 2007,
No Child Left

Behi nd nandat es
the 1 ncl usi on of

hi gh- st akes
testing results as a
neans of account -
ability for science.

As science teachers across our nation are
aware, beginning in 2007, No Child Left Behind
mandatestheinclusion of high-stakestesting results
asameans of accountability for science. The Bush
Administration has called for NCLB science
assessmentsto become acomponent of each State’s
AY P; adequate yearly progress (NSTA Legidative
Update, 2006). The United States Department of
Education adheresthat such measureswill increase
science and mathematics achievement (Proven
Methods, 2004). The U.S. Department of Education
assertsthat el ghty-two percent of our nation’stwelfth
graders performed bel ow the proficient level onthe
2000 National Assessment of Educational Progress
(NAEP) sciencetests (Proven Methods, 2004). The
current Administration seriously believes, and has
declared, that the U.S. has solved our problemsin
teaching students to read, therefore, we can solve
our problems in science. It appears that national
reading datafrom thefirst phase of NCL B, however,
areat best unimpressive andinsignificant. Turnbull
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et al., noted the following regarding the 2003
highlights from the reading data resulting from
NCLB: “No significant increase was found in
fourth-grade reading scores during 2003 as
compared to previous years beginning in 1992”
(Turnbull, Turnbull, Erwin, et al., 2006, p. 133).
The U.S. Department of Education makes the
following statement on the federal government
website:

“Over the last decade, researchers have
scientifically proven [sic] the best ways to teach
reading. We must do the samein science. America’s
teachers must use only research-based teaching
methods and the schools must reject unproven
fads.” (Proven Methods, 2004).

With thisin mind, | was eager to view the
reading results posted that brought such optimism
and inspiration. These results, which are clearly
noted as estimates, are availablefrom the National
Center for Education Statistics (2004, n.p.). The
NCES reported the following regarding reading
results:

“On a 0 to 500 point scale, fourth-graders’
average score was 1 point higher and eighth-
graders average scorewas 1 point lower in 2005
than in 2003. Average scoresin 2005 were 2 points
higher than in the first assessment year, 1992, at
both grades 4 and 8.

Between 1992 and 2005, there was no significant
change [sic] in the percentage of fourth-graders
performing at or above Basic, but the percentage
performing at or above Proficient increased
during thistime. The percentage of eighth-graders
performing at or above Basic was higher in 2005
(73 percent) than in 1992 (69 percent), but there
was no significant change in the percentage



scoring at or above Proficient between these same
years.” (Reading results, 2005, n.p.).

Thinking that | may have misunderstood,
or simply failed to notice the grounds for such
optimism due directly from the NCLB “proven
methods,” | sought to determinejust how successful
our “proven methods’ of teaching reading might
be, since this is being proposed as a scientific
accomplishment put forth by thefederal government
and the forte for resolving the ailments of U.S.
student’s unacceptable science scores on
standardized tests. | conjectured that maybe the
great improvement in reading possibly occurredin
aggregated scoresamong the lower socioeconomic
status students since the data in Reading results
were, collectively at least, of little or “no
significance.” This, in any case, would have
explained the optimism, since researchers have
documented and reported extensively on the ever-
widening of differencesin academic performance
among ethnic and racial groups, particularly those
considered at-risk (Haycock, 2001, Poliakoff, 2006,
Ramirez & Carpenter, 2005). Seeking answers, |
again searched the NCES government website and
noted thefollowing:

The average score for students who were not
eligiblefor free or reduced-pricelunch decreased
by 1 point between 2003 and 2005. The longer
trend between 1998 and 2005 showed no
statistically significant changesregardless of free-
lunch eligibility (Reading results, 2005, n.p.).

It would appear that during thelast decade
researchershave scientifically sought the best ways
to teach reading. It does not, however, deem that
we have scientifically proven the best way to teach
reading for it appears, according to qualitative data,
that nothing of significance hasbeen discovered or
accomplished, yet. There are grave differencesin
political ideology and science, and to blur thelines
of demarcationwith clichésonly confusestheissues,
at best, or actsasasmokescreen, at worse (Gonyea,
2006). Thefact isthat the use of the words proven
and scientific must be questioned, for such
combination of wordsdoesnot elicit agreat deal of
confidence or encouragement in those trained in,
and teaching, science. Many of us carefully warn

our science students about using thewords proven
and science in the same breath. Science can only
provide datato support or deny the hypothesis. The
fact is we do not have a fail-proof method for
teaching reading....or science or mathematics. More
precisely, we do not, at the present, have many
methods identified, to be considered statistically
significant, much less proven. If we are going to
improve student achievement in sciencewe need to
concentrate on how best to teach students, how
students best learn, and how to best challenge
students, and not simply the production of shallow
and naive clichés which will only lead to further
educational disappointments, greater educational
disparities, and put even more studentsat risk.

Schoolsduring the 2007-08 academic year
will berequired, by NCLB, totest sudentsin science
onceayear in each of threegradelevels. 3-5, 6-9,
and 10-12. Some science educators are
apprehensivethat thishigh-stakesthrust might force
teacherstolessentheir hands-on activitiesin science
classesand resort to more rote memorization, direct
instructional methods, and teaching to the tests
(Cavanagh, 2004). Since the 2001 reauthorization
of the Elementary and Secondary School Act, aong
withthesignificant expansion of federal control over
public education, reading and mathematicshasbeen
themain center of attention in most schools(Yell &
Drasgow, 2005). Most of the other disciplineshave
been neglected, ignored, or placed on “hold” asa
result of the resounding need to meet NCLB AYP
in reading and mathematics, namely, achievement
scores (Varlas, 2003). Such afeeding frenzy has,
and will continueto have, an effect on the quality,
and the quantity, of core and non-core disciplines
(Graham, 2006). Some disciplines, for example,
such associd studies have been amost totally lost
in the program maze due to the lack of a NCLB
mandate, emphases, or funding. It wasnot that many
yearsago that the general public became horrified
at theinability of studentsto place simple common
geographic locations on amap.

We must begin preparing for the upcoming
changes which include our own discipline. As a
profession, if we do not “police” ourselves the
government will doit for us. Some school districts
areaready beginning to cringe at thethought of yet
another obligation. Aswe approach thecommencing
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of the 2007 academic year agreat deal hasalready
been said about reform measures for middle level
education (Big | deas, 2005; Breaking Ranks, 2006;
The Daring Dozen, 2006; Erickson, 2006; Juvanen,
Kilgore, 2005; Kosar, 2005; Le, Kaganoff, et al.,
2004; NeSmith, in press; Rushton & Larkin, 2001;
Yecke, 2005). Yecke (2005) sounded aseriousaarm
that themiddle school hasfailed. Kosar (2005) has
suggested moregood government [Sic]; that is, more
federal control of education is desirable (p. 2). A
recent Congressional report, entitled, “Rising above
the gathering storm,” along with the Protect
America's Competitive Edge (PACE) EducationAct,
proposes measures to advance U.S. students into
regaining and maintaining an international
competitive edge in science and mathematics.
Congress’ primary concern is economics. Our
primary concern should be studentsand learning.

Paradigm shifts requiring change are
mounting pressure and many schools have, or are
presently considering, consolidating and redefining
grade-level and school configurations, whichwould
return the middle level to the K-8 elementary
building model. These decisions, also, seem to be
based primarily on economical concernsrather than
on educational research. It seems that once again
we are on the verge of another “turning point.”
Nevertheless, with an emphasis on brain-based
research and practical applicationsto accommodate
students, we should be ableto provide avariety of
strategies or methodsto facilitate and significantly
improve student learning and academi c achievement
inscience.
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The purpose of this article is to place
emphasison the concept of brain-based educational
strategies for the classroom teacher and to create
some dial ogue among science teachers. In further
issues, we will seek to establish the relationship
between the brain and learning based on what
cognitive scientistsand educational researchershave
conceptualized during the last few years. We also
intend to point out potential methodsand strategies,
as offspring of cognitive science, which could be
utilized inthemiddle school scienceclassroom. This
author recommends a need for an “awakening”
which concentrates on learning rather than testing;
afocus on comprehension as opposed to teaching
to astandardized test. L earning should bethemain
goal. Assessment and accountability should be
learning-centered, not standards-centered. As
|earning-centered school sform they would adjust
and adapt to the ever-changing standards. Placing
the emphases where it needs to be permits us to
utilizethe research we presently have and to make
reflective changes. Oncewerealizethiswewill see
far greater progress. Financially penaizing schools
because they failed to meet AY P does not make
much sense. Those schoolsand districtsfailing need
the most help and the most funding! How does
reducing aschool’ sfunding help themtoreach their
next AY P?ltistimethat we definelearning; make
it the centerpiece, and determine how it should be
properly assessed. Brain-based research can beone
important aspect in the scope of thingsto assist in
reaching thisgoal for it providesthe educator with
tools, strategies, and methods to address student
needs holistically: mind, body and soul. Thismay
require that we have greater diversity in the types
of schoolsavailableto students. It might requirethat
we consider thinking outside of the traditional box
of the traditional and unchallenged system of
American education. In any profession, the
professionals have tools of the trade. Standards
should beatool for academic success, not anendin
itself. As standards becomethe end result, instead
of the meansto an end, then education becomesa
matter of thelowest common denominator. Thefloor
becomestheceiling.

Many important |essons have been learned
from the enactment of NCLB. What we have not
learned is how to accurately assess learning. Nor



havewe cometo realizewhen calculating AY Pthat
thefirst 20 to 40 percent increase in achievement
will proveto belessdifficult thanthelatter 20to0 40
percent, culminating to a desired 100% by 2012
(Yell & Drasgow, 2005). Aswhen | diet, the first
ten poundsis not “extremely” impossible, but the
last ten pounds...well, never mind! Nonetheless, if
we can focus, and refocus, on student achievement
and seek to help our students become scientifically
literate we will have provided them with the skills,
knowledge, and tools to become critical thinkers,
life-long learners, and to be educated constituents
intheir respective communities. Eventhe advertisng
media has sought to benefit from brain-based
learning principlesand appear to haveasolid grasp
on the concept. For example, aconsulting firm called
Funderstanding, assists marketing clientsin securing
their share of the youth market, utilizing brain-base
concepts, noting that, “ Thislearning theory isbased
on the structure and function of the brain. Aslong
as the brain is not prohibited from fulfilling its
normal processes, learningwill occur” (Brain-based
Learning, 2001, n.p.). Brain-based research has
become soimportant in the marketing industry that
these consultants seek ways to make applications
(for profitable purposes) and even provide their
clientswith twelve brain-based coreprinciples. The
following arelisted from the Funderstanding Internet
website (Brain-based learning, 2001):

1. Thebrainisaparallel processor, meaningit can
perform several activitiesat once, liketasting and
smelling.

2. Learning engagesthewhole physiology.

3. Thesearch for meaningisinnate.

4. Thesearch for meaning comesthrough patterning.
5. Emotionsarecritical to patterning.

6. The brain processes wholes and parts
simultaneoudly.

7. Learning involves both focused attention and
peripheral perception.

8. Learning involves both conscious and
UNCONSCI OUS Processes.

9. We havetwo typesof memory: spatia and rote.
10. We understand best when facts are embedded
in natural, spatial memory.

11. Learningisenhanced by challengeand inhibited
by threat.

12. Eachbrainisunique.

Br al n- based
research provi des
the educator wth
tods, strateg es,
and net hods to
addr ess st udent
needs halistically.

Such principles provide educators with
multiple opportunities to develop practical
applications for the classroom to improve the
learning environment and, potentially, student
achievement. In order to set the stagefor the sharing
of brain-based educational strategies, it seems
appropriate hereto begin by providingasummative
basis for brain-based research in relation to
education and learning. Cognitive science is an
interdisciplinary field of researchersencompassing
neuroscience, psychology, linguistics, philosophy,
computer science and anthropology, all seeking to
understand the mind (Willingham, 2003).

The fields of neuroscience, cognitive
psychology, and educationa research have provided
educators with numerous explanations of what is
involved inlearning. Though practical applications
have been slow in forming, these disciplines have
provided conceptua explanationsto assist educators
in understanding the processes of learning aswell
as implications for how to create more effective
learning environments, namely, the classroom
(Juvanen, Le, Kaganoff, et al., 2004; NeSmith, in
press; Rushton & Larkin, 2001; Yecke, 2005). As
technology continues to advance so does our
understanding of how the brain worksand learns,
but in thistransition many scientific premises are
presently being challenged. Because of past
limitationsinvolving theinability to actually observe
the internal brain at work, researchers tended to
monitor and measure, instead, the behaviorswhich
resulted from brain activity. The results were the
rapid growth and dominance of behavioral
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psychology. New technol ogies have advanced the
concept of learning by enabling scientiststo monitor
theinternal brain activity revealing that the human
brainisfar more dynamic than ever considered. For
example, Sylwester (1993) reported over adecade
agothat, contrary to conventiona wisdom, thebrain
was not like a computer but more like a jungle
ecosystem with neuronal groups and connections
(synapses) runninginal directionsand susceptible
to rather rapid change, and operating much likean
orchestra, inthat separate brain areas al assessand
conceptualizein order to providearicher and more
accurate image of the external world in which the
individual exists (pp. 46-51).

Thisinnovative concept of the brain results
in the upgrading to a more precise biologically/
chemically-based cognitive science, which seeksto
provideagreater understanding of theanatomy and
physiology of thehuman brainanditsability tolearn
as opposed to simply resulting behaviors. The
modern concept invol vesthe continuous connecting,
reconnecting, rerouting, and pruning of neuronal
connections, in responseto both genetic factorsand
environmental stimulation (Sylwester, 1993).
Neurons, or nerve cells, are activated by amental
task or motor response thus eliciting an
electrochemical firing, which is accompanied by
energy consumption and an increased blood flow to
the area of the brain. For example, when a person
hears the spoken word, neurons in the auditory
cortex and parts of thetemporal |obe are activated
(Kim, Myer, & Murphy, n.d.). The creation, or
modification, of neuronsand synapsesis continual
and vibrant. As connections are reinforced they
becomefaster in response and eventually aplexus,
similar to a spider’s web, forms. Learning is the
physiological and anatomical changesthat occur in

30 ISTA Spectrum, Volume 32, Number 1

the brain. Using Sylwester’s analogy of ajungle
ecosystem, one can easily see how theentireforest
isin constant change. In many ways this modern
reconceptualization of the human brain has caused
educatorsto take another look at how weteach and
how studentslearn.

Many past scientific premises are being
challenged. For example, it wasonce believed that
humans are born with a specific number of brain
cellscalled neurons. Thismay not bethe case, after
all, and researchisnow challenging this concept. It
is estimated that humans have approximately 100
billion speciaized and uniquecellsinthebrainand
spinal cord of the central nervous system. Neurons
were recognized as unique, non-reproducing cells.
Thisprecept isa so being challenged by morerecent
research (Gould, Reeves, Graziano, & Gross, 1999;
Kempermann & Gage, 1999). As more is being
learned about how heredity and environment enables
the neuronsto connect viadendritesand axons, we
are encouraged that more connections provide
greater recall abilities dueto numerous dataaccess
points. Asnheurons*® connect” by way of synapses,
they communicate with one another by means of
electrical and chemical signals, thus making them
uniqueto other cells. In many cases, wearelearning,
retrospectively, why some methods and strategies
have been working in the classroom and why others
have not. As students encounter various educational
experiences, are provided context, and have
established connections between what they already
know and what they are learning, these multiple
neuronal connections provide them with a
conceptional understanding (broad view) that not
only includesfacts (specifics) but how they relate
(context). Thelack of context and application causes
studentsto sitinour classroomsand smply practice
surface learning (Willingham, 2003). Surface
learning may enablethem to passaunit test, but it
doesnot provide them with long-term benefits, and
often simply resultsin their moving into the next
grade level and expressing to their new science
teacher, “We never didthislast year.”

The more we know about the human brain
and how it best |earns, the better ableweareto help
our students become more successful in academic
achievement and in life. The more welearn about
how the brain learnsthe more responsible we will



be as classroom teachersto try to help al students
learn science and mathematics. Themorewelearn
about how the brain learns the better our students
will perform on properly-designed mandated
standardized tests.

Brain-based principlesshould be considered
by classroomteachersaspossibly relevant to student
learning, and might provideeducatorswith variables
which can be controlled. Teachers and
administrators are truly limited in what variables
can be controlled. We have, for example, little
influencein changing students' homelife, though
some schools have made progressin thisarea. We
havelittleinfluencein what studentsdo after school
hours (though this trend may also be changing in
the near future). We can, however, account for what
we do in the classroom. It is the leadership
(administration and faculty) that determine how well
aschool operatesand the degree of effectivenessin
the school’ s programsand practices. Theseleaders
are the most influential factors in sustaining
academic success (Chrisman, 2005). A number of
educators have established that the most power ful
influence in educational reform is the classroom
teacher (Barth, 1990; Blum, 2005; Darling-
Hammond, 1997; Dozier, 1993; Mintrop, 2003).
Though a vital component, until recently the
classroom teacher has not been of major concernin
most reform efforts. Thisisan important omission
for, clearly, thisisthe heart of student achievement.

The State government may dictate specific
standards, thedistrict may dictate specific outcomes,
and the building administration may even require
specific proceduresbut asaprofessional, what | do
in the classroom is a matter of my creativity, my
philosophy, my training, my standards and my
expectations. Asaclassroom teacher, youand | have
“control” of what we do in the classroom. | have
the freedom and responsibility to determine what
wor ks and what does not work. | must be attentive
to the academic and developmental needs of my
students, and it is up to me to provide the most
effective strategies and methods available to
motivate and encourage studentsto beall that they
canbeinlife.

Such freedom and responsibilities require
that classroom teachers stay abreast of educational
research which might encourage somestrategiesand

V¢ are | earni ng
why sone net hods
and strategi es have
been working in the
cl assroom and why
ot hers have not.

methods over others. Even the utilization of new
methods, however, must be practiced and scrutinized
by the classroom teacher in the classroom, for what
worksin oneschool may not work sowell in another.
The one-size-fits-all pedagogy is, or should be,
extinct. Education, itself, isnot outmoded but our
traditional educational practices may well be. We
no longer liveintheeraof thelndustrial Revolution
for which present educationa practicesand systems
weredesigned to serve. Sometrial and error may be
appropriate at times, but not that of blatantly
shooting in the dark. By continuously seeking
research-based pedagogy, classroom teachers could
consider possible strategiesand methodsthat would
improve student achievement, keeping in mind that
one'sown students and classes have specific needs,
strengths, weaknesses, and variouslearning styles.

Asaprofessional, the classroomteacher is
inthemost strategic position to usetheir experience
and knowledge to make important changes and as
teachers, schools, or school districtsexaminetheir
present practices and embrace effective changes,
student achievement will rise (Chrisman, 2005).
What is important to understand is that context
determines the application. Teachers, as
professionals, must monitor, reflect, and assess
various strategies and methodsin order to determine
whether the results (i.e., levels of learning) are
acceptablefor their own population of students. By
monitoring numerous assessment results the
classroom teacher can fine-tunethe most effective
methods producing the most prepared students,
realizing that any method loses its effectivenessiif
overused.
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During thelast ten years, research datahas
grown exponentialy in the area of brain-based
studies. The present strategy of thisAdministration
isfor thefederal government to evaluate, approve,
and provide an exclusive data base of acceptable
strategies, known as What Works Clearinghouse
(n.d.). At present, teaching methods are submitted
to the data base for approval by the government,
though not yet considered mandatory, this would
seemto bethe plan. Inthisdatabase, however, the
use of ambiguous and elusivelabelsare used such
as, “Meets Evidence Sandards” and “Meets
Evidence Standards with Reservations.”
Unfortunately, limiting, licensing, or mandating
strategies or methodswill only hinder the process
of improving education.

The strategies and methods highlighted in
upcoming issueswill center on the classroomteacher
and brain-based applicationsfor improving student
learning. Constantly adding to one’srepertoire of
successful strategies and methods is a sign of
professional growth. Inlight of the upcoming 2007
NCLB science mandate, professional growth will
proveto bevital. Thisarticle seeksto spur interests,
elicit discussion, dialogue, suggestions, and to
provide science teachers with promising and
effective strategies and methods which facilitate
student achievement. Theresearch-based strategies
and methodsemphasized are not considered “silver
bullets,” nor will al applications bring about the
sameexact resultsfor every teacher or every class.
People are multi-dimensional and complex and
therefore improving achievement will require
craftiness, professional insight, and pedagogical
wisdom in being selectivewhilebeing creative. As
individual teachers begin to tweak, modify, anend
and adapt their teaching strategies, student
achievement can be facilitated, monitored and
assessed. The author would like to encourage
scienceteachersto submit what they believeto be
the most useful or helpful strategies and methods
they have used to raisetheir students' achievement
levels in science. These will be compiled and
published in an upcoming issue of Spectrum. The
key is to search for more effective means of
facilitating learning, not just making rhetorical
clichésthat only ignorethereal problemsand seek
to cause one's constituentsto be appeased.
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Introduction

When teachers speak of integrating the
language arts, they can mean two distinct things:
integrating the teaching of reading, writing,
listening, speaking, and viewing, or integrating the
teaching of these language arts into the study of
content (Ledley, Michad, Jeffrey, & Michael, 1997).
Theoretical and practical support for theintegration
of language artsinto content-areainstruction dates
back to the progressive education movement, which
isassociated with thework of John Dewey (1966).
In pursuing hisconcern with teaching children how
to learn, Dewey hypothesized that interest drives
thought. He suggested that learning experiences
should include discovery and problem-solving in
socia settings. Current modelsfor learning, such
astheintegrated language arts model, are similar
to Dewey’ stheoriesin maintaining that knowledge
isnot merely conveyed to thelearner, but learners
construct their own understanding based upon what
they already know (Vosniadou & Brewer, 1987).
Someresearch has shown that integrating science
and literacy is an effective teaching strategy that
will servetofulfill both scienceand literacy teaching
goals. El-Hindi (2003) gave suggestions for
combining literacy with science that supportsboth
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inquiry-based science instruction and a student-
centered approach to literacy. She addressed the
concept that students should have the opportunity
to own the discourse in the classroom, pose
guestions, articulate their observations, and
disseminatetheir findings. She al so mentioned that
science trade books may beintroduced to students
to read about a particular scientific topic.

Fleener and Bucher (2004) studied
integrating reading children’sliteratureandfiction
throughout science units. They recommended that
teachersusefiction bookswith aPAR (Preparation,
Assistance, and Reflection) reading framework to
hel p students make connections between thefiction
tradebooks and the discipline of science, while
simultaneously sharpening and enhancing their
reading skills. They aso recommended using a
graphic organizer when pairing fiction with non-
narrative, informational text (figure 1), aswell as
emphasizing that children could usetrade booksin
science, sincethey canrelateto them and thushave
abetter understanding emotionally, psychologicdly,
andintellectually. Lundstrom (2005) also discussed
ateacher who liked to connect science fact with
sciencefiction. For instance, after aunit on genetics,
thisteacher would not just stop at thefacts. Healso
had his studentsread asciencefiction novel related
to DNA, and at theend of theunit he had the students
try their hand at writing sciencefiction.

Ebbers (2002) addressed the idea that not
all sciencetradebookslimit themselvesto divulging
information about specific topics. Many writersgive
ustalesof scientistsengaged inall stagesof inquiry,
including the devel opment of explanatory structures.
For example, the storiesof Copernicus, Galileo, and
other astronomers can be used not only to describe
planetary motion, but to illustrate how scientific
explanations involve debate, political context,
cultural perspectives, and ultimate acceptance by
themajority of peers.
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Figure 1. Graphic organizer for It'san Ant's Life (Parker, 1999).

Whilethere hasbeen much debate over what
isinquiry in science (L eaderman, 2002), thereisno
guestion about itsimportance in science education
(National Research Council, 1996). Scientific
inquiry involvesformulating aquestion, making a
prediction or hypothesis, designing the study,
conducting the study, gathering data, analyzing the
results, drawing conclusions, and reporting/sharing
the findings. Writing, reading, prediction, and
creative/critical thinking areintegral processesin
scientificinquiry. Scientists need to communicate
both verbally and in writing to show others what
they are doing, or what they found. The science
inquiry process hasparallelstotheliteracy process
(Akerson & Flanagan, 2000; Casted & 1som, 1994;
Dickinson & Young, 1998). Both processes are a
discovery method of inquiry, beginning withanidea
or question and ending with reporting of findings.
Several steps are involved in organizing the
seemingly random processof discovery, whichwill
eventualy lead to asolutionto aresearch question—
apublication. It isevident that science and literacy
arein somewaysreciprocal processes. It would be
beneficial to teach in a way that accesses both
processes to build scientific and language arts
proficiency at theelementary level. The benefits of
integrating science and language arts at the
elementary level would includefurther devel opment
of both science and language arts skills, giving
science learning a more important role in the

elementary curriculum, and further engagement of
studentsin learning. Effective scienceinstruction
requiresmorethan atext-based gpproach of learning
factsfollowing step-by-step procedures. A “ minds-
on” inquiry-based approach, using skills such as
guestioning, predicting and experimentation, isa
more effective way to teach science.

I ntegrating science and language artsat the
elementary level helpsoneto havean advantagein
atechnologically advanced society, aswell asmeet
learning requirements formulated by the national
benchmarks (American Association for the
Advancement of Science, 1993) more effectively.
Several empirical studies have supported theidea
that using science and language arts in a
complementary fashion at the elementary level has
multiple benefits. Romanceand Vitde (1992) found
significant improvement in both the science and
reading scores of fourth-grade students when the
regular basal reading program was replaced with
reading in sciencethat correlated with the science
curriculum. In the El Centro School District in
California, where 8 out of 10 students are
impoverished, sixth graderswho received science-
literacy training passed the state’s writing test at
twicetherate of studentswho did not (L undstrom,
2005).

However, because of the No Child Left
Behind (NCLB) Act in 2001, the focus of
elementary education in the US has been on
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language artsinstruction, and aproblem ariseswhen
the science program isleft by thewayside. Current
research showsthat at theelementary level, thebulk
of classtimeisspent on language artsinstruction,
and not enough on science (Alkerson & Flanagan,
2000; Cunninghan & Allington, 1999; Stefanich,
1992). Understanding basic science concepts is
essential to full participation in life. Some
researchershaveinvestigated the effectsof literature-
based science, but these studies did not focus on
hands-on science activities tied to the literature
(Lesley, 1997). Inthisstudy, the research question
was. How can elementary pre-service teachers

integrate literature into science, and particularly
hands-on science?

M ethodology

Participants: Family Literacy Day washeld
at a large university in Chicago, USA during
February, 2004, and was open to studentsfrom K -
6. Three hundred and twenty-six students, from
thirty-eight elementary schoolsin the Chicago area,
attended the 3-hour event, along with parents,
teachers, family members, and neighbors. At theend,
each family completed an evaluation form and the
seven pre-serviceteacherswho led the Scienceand
Literacy station wrote brief reflections about their
experiencesinintegrating literacy into their hands-
on activities. Their individual activitieswere also
videotaped to obtain observational datathat would
allow the pre-serviceteachersto get feedback from
peersand theinstructor.

The setting: The main hall hosted severd
different presentations by various authors and
illustrators. During these presentations, and in
between them, students could walk around the
literacy stations in another room, staffed by the
School of Education methods courseinstructorsand
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their students. The stations comprised Movement
and Literacy, Mathematicsand Literacy, Scienceand
Literacy, Arts and Literacy, Music and Literacy,
Language and Literacy, and Electronics and
Literacy. The Scienceand Literacy station consisted
of seven different hands-on activitiesfor students.
There were two large tables with science fair
displays, and seven smaller workstations which
branched out from those tables. The main science
tableshad informational handoutsand booksfor the
parentsand in-serviceteacherson how to incorporate
literacy with science, while the seven activity
workstationswere geared towardsthe children. The
seven pre-service teachers, who were taking a
science methods course, had volunteered to lead each
activity. The pre-service teachers had learned and
discussed the*” Science and Literature” connection
from the science methods course prior to the event.
Each pre-serviceteacher had asmall tablewith their
experiment so children could come and see severd
things at once. The hands-on activities ran
simultaneoudy, and children were ableto movefrom
activity to activity, participating in what they wanted
to seeor touch.

Results

The Science and Literacy station wasvery
popular and interactive. Theactivitiesweremaking
craters, compounding Oobleck, shooting off rockets,
working with sound, testing surface tension with
water, dropping oranges and grapesto test gravity,
and trying to see how many booksit would taketo
crush eggs! Families and teachers came with the
children, and often asked for moreinformation about
theresources and productson display. Pre-service
teachers tried to integrate literacy into their
experimentsusing their own methods. For example,
one activity wason Isaac Newton and gravity. The
pre-service teacher read a rhyming story she had
written on Isaac Newton, and how Newton
discovered gravity with the applefalling from the
tree. The story was going to give the children a
genera understanding of gravity and how it works.
The pre-serviceteacher followed up her story with
an activity that showed how objectsof different sizes
are pulled by gravity at the same speed. Since an
applewasincorporated into her story on gravity, she



chose to stick with the fruit theme. She had the
children stand on a chair and drop two oranges at
the sametimeto seewhen they would hit theground.
Then they dropped an orange and a grape
simultaneously. She asked for predictions
beforehand sincethese were different-sized objects,
and then let them drop the orange and the grape.
Thechildren were surprised to find out that both the
grape and the orange hit theground at the sametime.
After theactivity, sheexplained how it wasgravity
that attracted the fruit to the ground, and then
explained that theforce of gravity pullsthe orange
and the grape at the same speed even though they
are different sizes. Since the children were of
different age groups, she had to changethedelivery
of her story based on her audience’'s age level.
Another activity was about sound. The pre-service
teacher used astretched rubber band, aZiplock bag
filled with water, wood, and el ectronic toysfor the
children to explore how sound travels through
various materials. Her activity let children predict
how various sounds were made. The pre-service
teacher did not have any storybooks with her to
supplement the activity, but she did design both a
word search and acrossword puzzle asameansto
combine literacy with science. Two word puzzles
consisted of science words and conceptsthat they
had talked about during the activity —termssuch as
vibration, sound wave, air, water, solid, pitch, and
so forth. The children were excited and discussed
with each other how matching the scientific words
hel ped them to completethe puzzles after the activity.
Another activity was to make a product called
Oobleck, which is a cornstarch, water, and food
coloring combination that works asa colloid (has
propertiesof asolid and aliquid). Thereal goal of
theinteractive demonstration wasto help students
practicethe skills of description and discussion of
what they find in making the Oobleck. In addition,
depending on agelevel and understanding, the pre-
service teacher talked about solids versusliquids,
colloids(for example, Jel-o, whichisagreat-tasting
colloid), and polymers (for example, the effect of
starch molecules and how the more you pull, the
more viscousthey become). Sheoffered childrenthe
opportunity to maketheir own Oobleck, selecting
different colors (red, green, and yellow). She kept
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explaining about solidsand liquidsand comparing
Jdl-o0 powder and red Jell-o asexamplesof colloids
while studentswere making their own Oobleck. She
also engaged parentsin helping their children, since
the first attempts to stir the Obleck can be very
challenging. Therewasa so aliterature connection
to Dr. Seuss book about Oobleck, as well as
handoutsand brief discussion on safety inthehome
since Oableck canlook alot like many of the other
things under the sink. She aso provided links to
many websites on the Internet to get recipes for
everything from Play-Doh to paint that they could
make together at home. Children were excited to
bring their Oobleck home after the activity.

A surface tension activity consisted of
hypothesi zing how many drops of water would fit
ontop of apenny before spilling over. Themgjority
of the students guessed between two and ninedrops.
Then they took an eyedropper and began dropping
water on the penny while counting each drop. Due
to the surface tension of water being so high, an
averageof twenty-fivetothirty dropsof water could
fit onthe penny. Whilethe children were attempting
to place the drops on the penny, the pre-service
teacher would ask questionsabout why they thought
so many more drops could go on the penny than
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what they predicted. In addition, she had a nickel
and dime so they could test if more or less drops
would go on them. She brought picture books
showing a water strider sitting on top of a pond,
water dropson aspider web, and water dropson a
blade of grassthat she used to dso explain how water
hold the shape of a drop and forms a skin using
surfacetension.

Inthe Making Cratersactivity, the pre-
service teacher asked children to look at different
pictures of craters as an engagement activity. She
asked what they knew about craters and how they
formed. She told the children that they would
investigate what creates the surface of the Moon.
They performed an experiment that would allow
them to see what happenswhen ameteoroid hitsa
surface similar to the Moon’s surface. The pre-
service teacher had the students make predictions
and hypotheses about what would happen whenthe
different size meteoroids (rocks) hit the surface of
the Moon (sand). The sand in the pan represented
the Moon’s surface, and the rocks were the
meteoroids. After students made predictions about
the different sizes of rocks and their impacts, they
were ready to begin the experiment. The children
experimented dropping threedifferent sizesof rocks
from the same height to see what happened to the
szeof thecrators. Thisactivity alowed the children
to experiment with onevariable of theimpacts: the
size of themeteoroid. The children discovered that
thesize of therock wasdirectly related to the size
of the craters (the speed of the rock was not tested
in this activity). The children retold the results to
the pre-serviceteacher, saying “thebigger therock,
the bigger the crater.” Finally she asked them to
research where creatorswerefound, how they were
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formed, who found them, and then present their
findingsverbally to the parents/classand then write
itdownintheir sciencejournal.

Intherocket activity, the pre-serviceteacher
concentrated on integrating language arts into a
sciencerocket lesson that focused on Newton'slaws
of motion. It involved students making their own
individual rockets using paper, film canisters,
antacid tablets, and water. However, to first
understand how therocket flies, sheread information
about Newton'’sthird law of motion. The children
read thethird law, which statesthat for every action
thereisan equal and oppositereaction. Applied to
thisactivity, therocket travel supward with aforce
that is equal and opposite to the downward force
propelling the water, gas, and lid. Depending on
the grade level of the class, vocabulary was
integrated in the lesson including words such as:
equal, opposite, force, motion, and reaction.
Alongwiththis, the next standard thislesson touched
on was communication skills and strategies. The
children also worked on applying knowledge,
becauseif therocket didn’t work or didn’t go high
up, they needed to apply their knowledge to
understand why it didn’t. The children used the
strategy of evaluating data because they needed to
be able to explain to the classmates and write in
thelir science journaswhat they learned from their
data and what the data actually meant. After the
activity was done, she encouraged 3-6" grade
children to do somebackground research on Newton
and seewhat hedid, what hisaccomplishmentswere,
where hewasborn, and when hedied. Shealso had
the children think about how thelaw of motion has
contributed to space exploration.

Overdl, most pre-serviceteachersweread so
very thrilled with how engaged the childrenwerein
the scientific literacy experiences. The pre-service
teachers commented that Science and Literature
should be an easy connection for childrento make
becausethereisalot about sciencein booksthat go
very well with hands-on activities. They also
experienced that children learned that they can read
science booksto gain knowledge on subjects before
experimenting with different things. Most pre-
serviceteachersa so recommended that the children
keep a science journal to write down their



observations, predictions, hypotheses, summaries,
and conclusions about subjects such as craters,
sounds, Newton’slaw of motion, and other science
topics.

Written evaluationsfrom participantsreveaed
that 99% indicated “ strongly agree” or “agree”’ with
every item describing the quality, usefulness, and
value of the literacy event. Families enjoyed
spending the day together, felt they had learned a
lot, and werelooking forward to trying the activities
at home. They were also interested in any future
events.

Conclusions

At theevent, weprovided listsof children’s
science and literature books recommended by the
National Science Teachers Association (NSTA,
2004) as a guide so the parents and in-service
teachers could get someideas on what to read first
with their children. Teachers should equip their
classroom with a variety of books, articles,
magazinesand other literature dealing with science
and givemany opportunitiesfor reading, writing and
talking about science. Reading, writing and talking
about science will devel op scientific habitsof mind.
It was al so emphasized that teachers should use a
science curriculum which would not only help the
students become more science literate, but also be
better ableto read and write about science.

The pre-serviceteachersfound thisexperience
to bevery beneficial inunderstanding how children
learn science, and how they can teach elementary
sciencetied toliterature. The pre-serviceteachers
also learned that children can exploreliteraturein
math, science, English, and, of course, reading, but
many think that literacy can only be manifested
through reading, and that isabsolutely not true. The
children who attended Science and Literacy station
had the opportunity to seeliteracy in handson/minds
on activities, and ultimately, they believed that
learning ismostly about exploring. Thepre-service
teacherswanted to havetheir own Scientific Literacy
eventswhen they are teachers. Over time, we are
planning to provide this opportunity for our pre-
service students and children on a more frequent
basis.

Future events should be held for longer
periods of time to enable us to investigate the

strengths and weaknesses of integrating literature
into inquiry-based science instruction based on
audience grade level. We hope more pre-service
teacherscan participatein future events so they can
gain confidenceinteaching literature-based science
activities/lessons in upcoming student teaching
endeavors. Sciencewill beagain at theforefront of
U.S. classrooms — more dynamic, engaging, and
innovativethan ever. TheNo Child Left Behind Act
mandatesthat during the 2007 school year, students
will beassessed in sciencefor thefirst time. Asthe
tests loom, the discussion of how best to teach
science will take on new urgency. Linking hands-
on science with literacy and the curriculum is
growing in appeal, particularly among teachers
educated asgenerdistswho fedl unprepared to ded
with the in-depth questions that inquiry and
expanded reading can inspire in kids. More
systematic professional devel opment opportunities
regarding science and literacy connection should be
provided so teachersdo not feel inadequateintheir
abilitiesto teach science. When e ementary teachers
recognizethat their strengthsin literacy can beused
to help their science teaching, they may bewilling
to spend moretimeteaching sciencewith confidence.
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Abstract

A hands-on semester-long course or selected
laboratories in biotechnology for middle school
students, high school students, or college students,
providesaway to learn about new technologiesand
can be coupled with assignments that provoke
thinking about the ethical and social ramifications
of thefield’sadvances.

Introduction

Recent newsreports claim that ahuman has
been cloned, advertise that companieswill collect
your pet’s DNA for future cloning, state that
genetically modified “Frankenfoods” have
unknowingly entered consumer food products, and
assert that stem cell transplants can cure diabetesas
well as other diseases. The list of controversial
topicsand issues presented to the generd population
continues to grow. Unfortunately, many of these
reports are designed to grab attention and sell
advertisements, but they do little to inform.
Responsiblecitizensin thetwentyfirst century need

to distinguish between hype and scientific progress.
With advancesin sequencing of the human genome
and DNA cloning, students need asolid grounding
in biotechnol ogy that givesthem the ability to think
critically about thisnew information. Only then can
they make wise, informed, and ethically sound
decisionsabout technology that will affect their lives
and our global community at ever increasing rates.

TheHistory of Biotechnology

Biotechnology isaterm used to encompass
the use of living things to better our lives. This
occurs in industry, medicine, in the environment,
and through agriculture. But biotechnology really
began when humans first gathered seeds,
domesticated livestock, and started breeding animals
and plantsfor desired characteristicsand properties
over 10,000 years ago. Early uses included
fermentation of a coholic beverages, cheese making,
and leavening bread. Ancient Chinaused moldsas
thefirst natural antibiotic and plant productsasthe
first natural insecticide.

It has only been in the past one hundred
years, however, that humans have gained an
understanding of genesand their rolein heredity. A
working draft of the sequence of the human genome
was completed in 2001 (International Human
Genome Sequencing Consortium, 2001; Venter,
2001) and in 2003 researchers announced that the
Human Genome project was completed. Theyear
2003 d'so hera ded thefiftieth anniversary of Watson
and Crick’s Nature paper elucidating the structure
of DNA (Watson and Crick, 1953). This work,
along with many other advances, have led to the
ability to deliberately and routinely modify the
genomes of organisms so that today we are even
able to treat a few human genetic diseases using
genetransfer technology (Simon, 2002).
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Some Current Advances or Why Study
Biotechnology?

Replacing dysfunctional geneswith healthy
copi es has been explored as away of curing some
genetic diseases. The first human experiment
attempting to replace adefective gene occurred in
1990 when Ashanti De Silvawastreated for severe
combined immunodeficiency caused by amutation
in the gene for adenosine deaminase (Anderson,
1995; Simon, 2002). Lack of stability and proper
expression of theinserted genes, disruption of normal
cell function, limitationin cell availability, and the
difficulty inreturning genesto the body have been
cited asstumbling blocksto realizing the promise of
gene therapy (Verma, 1990). As trias for gene
therapy are developed and studied, a better
understanding of the risks of the technology have
become apparent and questioned (Marshall, 2000).

Genetic vaccines are at various stages of
clinical trials. A genetic vaccine is created by
introducing the genesfor viral, parasitic, or cancer
specific proteinsinto the cells of healthy organisms
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Bi ot echnol ogy and
the related field of

genetics receive
significant enphasis
In the advanced
pl acenent bi ol ogy
curricul um

sothat they produce theseforeign molecules, which
enhancesthe body’sownimmuneresponse (Weiner
and Kennedy, 1999).

Whilethere has been minimal responsein
the United States markets to the presence of
genetically modified foods, the markets in the
European Union and elsewhere have strongly
resisted their introduction. Introducing new genes
into the plant creates genetically modified crops.
Goalsfor thistechnology include the diminished
use of pesticides by making the plant moreres stant
to insect pests (Bacillus thuringiensis toxin gene
for Bt corn), increased crop yield by selectively
inhibiting competitive weeds (glyphosate herbicide
res stance genefor Roundup® Ready soybeans), and
enhanced nutritional quality (vitamin A synthesis
gene producing goldenrice) (Brandner, 2002).

The Human Genome Project hasprovided
insight into theindividuality of genetic expression.
With segmentsof single-stranded DNA from known
genesaffixed to chipsand placedinto an array, itis
possiblefor researchersto quickly determinewhich
genesarespecificaly expressed inany tissuesample
(Friend and Stoughton, 2002). Moreover, thereis
growing evidencetoindicatethat theextent towhich
certaingenesareexpressediscorrel ated with disease
and suggestive of the course of treatment (Friend
and Stoughton, 2002; Kolata, 2003). Controlling
the expression of genesis also being explored as
treatment for viral infections and cancers (Cohen
and Hogan, 1994). Treatment with short synthetic
segmentsof DNA can decrease the transcription or



translation of certain genes by interfering with
regulatory functions. Insodoing, viral replication
and cancer cell proliferation may be slowed or
halted.

The medical research community is
optimistic about the use of embryonic stem cells
for treatment of type-1 diabetes, burns, heart disease,
and neurological disorderssuch asAlzheimer’sand
Parkinson’sdiseases. Derived fromtheinner cell
mass of blastocysts (pre-implantation embryos),
embryonic stem cells have the ability to grow in
cultureamost indefinitely and can differentiateinto
almost any kind of cell, opening the possibilities of
using them to replace damaged cells, tissues, and
perhapswhole organs (Stolberg, 2001, Trefil, 2001;
www.hih.gov).

These advances are only a few that our
society iscurrently grappling with. Our students,
no matter where their career path takes them, will
need to understand these advances plus many more.

Biotechnology in the Classroom

Teaching biotechnology, at the middle
school, high school, and collegelevelsprovidesan
engaging and interdisciplinary topic for students.
Using the print and television mediaprovidesaway
to intrigue studentsand to promotecritical thinking.
Depending on the exact source, these reports may
havemoreor lesscredibility. All, however, canbe
used because they gain students attention and
interest. The information provided should be
examined critically in the context of what students
know and understand. Other reportsand credible
web sites may be consulted to confirm or refute
specificfindings.

Sudentsareexcited and intrigued by science
fictionturnedinto sciencefact and practice. Using
this technology in simple experiments provides
better understanding and a springboard to other
topics such as ethics and the societal implications
of biotechnology. Thisinterdisciplinary approach
encompasses doing basic techniqueswithwritinga
paper, reading and discussing literature, and
engaging in anindependent |aboratory investigation.
Inthisway, biotechnology can addressthe National
Science Education Sandards, especially those
concerning heredity, technology, and social

Figurel. Teachablemoments. Threebasic
biotechnol ogy laboratories can be used to
engage middle school, high school, and college
students and as a springboard to cover more
abstract and complex technologies.
Bacterial Transformation

» Eukaryotesversusprokaryotes
Evolution
Drug resistance
Genetherapy
Genetically modified organisms
Restriction EnzymeAnalysisof DNA

* DNA structureand function

* Enzymestructureand function

» Gel eectrophoresis
Polymer ase Chain Reaction

* DNA structureand replication

» Geneticsand heredity

* Forensics

perspectives, although others can be covered aswell
(National Research Council, 1996).

Another reason to include biotechnology
educationisthat biotechnology and therelated field
of genetics receive significant emphasis in the
advanced placement biology curriculum. The
molecular biology portion includes bacterial
transformation and restriction enzyme analysis of
DNA, two biotechnol ogy techniques. Thegenetics
section, consisting of fruit fly genetics(chi-square
anaysisof genetic crosses) and population genetics
(Hardy-Weinberg), can be enhanced by a
polymerase chain reaction (PCR) laboratory in
which studentsamplify apolymorphicregion of their
own DNA and compare the data generated across
theclass.

Bacterial transformation consists of
transferring plasmid DNA into bacteria, which
confers upon it a new characteristic such as
resistanceto an antibiotic and the ability toglow in
thedark or fluoresce. Restriction enzymescut DNA
into smaller pieces, akey component to the more
complex technique of DNA cloning. PCR is a
method of copying and amplifying small, specific
segments of DNA. This technique is commonly
usedinforensicstoidentify individuas, but hasaso
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Figure2: ADayinthelLife...
Scenario: Theyear is2061 and you and the remaining members of your family have just returned from
your annual reunion with asurprise discovery, ajournal of one of your greatgrandparents. Threeentries

inthejournal particularly inspire your passion for the story of thisfamily member who came before
you: the day he/she was diagnosed with cancer, his/her last birthday, and the day before he/she died of
cancer. Theentry ontheday of diagnosistellsyou the technology applied to him/her asapatient. The
birthday entry tellsyou the everyday eventsinthelifeof anindividual. Theentry on his/her last day
tellsyou about reflections on the valued place of aliving, thinking, cancer-stricken individual in society.
You reaizethetruth of these entriesisameasure of the society in which your great-grandparent lived.
Sudent assignment: You have 45 minutesto rel ate these daysin thelife of your relativeto your
colleagues. In particular, pay close attention to the effect of technology on thelife of theindividual.
Remember: your perspectiveisfrom theyear 2061, whatever you consider 2061 will become. Also,
submit aten to fifteen page paper supporting and complementing, not reiterating, your presentation.
Please providetwenty to thirty references.

Personal data items

Agnes Li Sunshine Carter Ajay Reddy Stanley Miles
Born April 7, 1939 January 15, 1968 April 23, 1942 March 27, 1945
Died December 4, 2003 | December 5, 2003 December 8, 2003 December 9, 2003
Profession | Restaurateur Actress/receptionist | Doctor Farmer
Cause of | Lung cancer and | Breast cancer and | Colorectal cancer Malignant melanoma
Death associated associated and associated and associated
complications complications complications complications

been used for a number of applications in
biotechnology (Scheppler et al, 2000). Thesethree
techniques can serve asthe core hands-on portion
of a class and used to provide fundamental
information about the more complex technologies
(figurel).

Cancer canbeused asaplaformfromwhich
to examine the tools of biotechnology asthey are
employed by asociety entering into the molecular
biology age. Early in a course, students can be
assigned agroup final project (figure 2) in which
they must write and present a story of afictitious
relative who died from cancer, A Day in the Life.
The twist is that the relative lived in our present
time, but the studentsareto writefrom aperspective
of looking back from the year 2061. Students create
threedaysinthelifeof thiscancer patient: the day
of diagnosis, the last birthday, and the day before
dying. From thisfuture perspective, they arethen
to discusshow the cancer of their fictitiousrelative
can be cured. This assignment gives a context for
learning normal cell physiology, the genetic changes
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that result in tumorigenesis, as well as DNA
manipulation. It also addressesthe social impact of
technology onindividualsin society. Studentsare
thus able to relate arich story built with support
fromtheir accumul ated knowledge of biotechnology
from an historical perspective of technology, and
begin to find their own placein our technological
Society.

Understanding the molecul ar processesthat
result in cancer can be central to the science of the
biotechnol ogy course. Students study the cell asit
properly functions and as it changes through
tumorigenesis. Simultaneoudly, students encounter
the tools of biotechnology, such as manipulations
of DNA, molecular cloning, and PCR. By
understanding the applications of biotechnology,
studentswill be better ableto answer questions about
cancer and to understand the processesthat are used
to gather information relevant to cancer causesand
treatments.

Genetically modified organisms (GMO)
provide a different aspect for written work. The




bacteria transformation laboratory servesasabasis
for understanding genetransfer. Studentsaregiven
the assignment to choose a GMO and provide a
written responseto thefollowing questions:
1. Describeinwhat way the genetic material of the
organismismodified. Thismeanswriting morethan
“ agenewascut out of one organism and placedin
another.” Provide some scientific explanation.
2. Describethe new characteristic that the organism
has as aresult of modification, including how the
organism may be used in anew way.
3. Given our limited understanding of the effects
that GM Os have on the environment, how can we
make decisionsabout their use?What arethecriteria
that should be applied and who isresponsible for
thedecision?

Another way inwhich studentscan cometo
understand the social implicationsof biotechnology
is by reading imaginative literature that offers

commentary on our cultural values system. For
example, Edward Bellamy’stechnological utopia
describedin Looking Backward, 2000-1887 (1881)
and Kurt Vonnegut, Jr.’stechnol ogical dystopiaset
in Piano Player (1952) establish two very different
sociological polesfor our consideration. Bellamy
portraysasociety wheretechnology isthe solution
to al problems from inequality to urban blight.
Vonnegut, on the other hand, devisesaforeboding,
mechanized human society where only those
intellectually worthy of engineering or mechanics
have any freedom to make decisionsthat wewould
consider to be inalienable rights. Examining the
poles of society’s technological values system
offered by these authors aids students in
understanding the individual and cultural values
systemsoperational intheapplication of technology
inwestern culture and the place of theindividual in
atechnological society.

Figure 3. Biotechnology resources. There are great biotechnology resources available
to assist teachers in providing valuable information in this growing area.

Access Excellence

www.accessexcellence.org

Teacher-developed curriculum
ideas and other on-line resources

Industry Organization

Biotechnology www.biotechinstitute.org | Publishes Your World, Our
Institute World magazine for students
Biotechnology www.bio.org On-line industry information,

lists state biotechnology
organizations

Bio-Rad www.biorad.com

Scientific company with
educational division offering
kits, equipment, and workshops

Carolina Biologicals

www.carolina.com

Educational company offering
kits and equipment

DNA Learning www.dnalc.org Offers workshops for teachers
Center and on-site labs for students
Edvotek www.edvotek.com Educational company offering

kits, equipment, and workshops

Foto-Dyne, Inc.

www.fotodyne.com

Scientific company supporting
biotechnology education and
offering equipment and Kkits

Modern Biology www.modernbio.com Educational company offering
kits

New England Biolabs | www.neb.com Scientific company supportive of
biotechnology education

Wards www.wardsci.com Educational company offering

kits, equipment, and works
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We have used a biotechnology course to
introduce students to scientific inquiry by
incorporating an investigation into the course. At
the beginning of the semester, Sudentsareinformed
that they will have the last quarter to pursue a
laboratory project. Whilethey arelearning some
of the basics, they begin to formulate aresearch
plan. They are expected to submit a proposal
detailing what they plan on accomplishing. This
helpsthem focusaswell asproviding theinstructor
with alist of reagents and suppliesto be ordered.
Some students will devise very imaginative and
origina projects, while otherswill strugglewiththe
freedom of owning and directing their ownlearning.
Some students usethe Internet asasource of ideas
and protocolswhile otherswill stick to conducting
a more advanced laboratory from the text. All
studentshave enormousgoas. Theinstructor’srole
ispartly that of expert colleague, but also that of a
cheerleader, rewarding what the students perceive
as small achievements, promoting student
confidence in the laboratory and with their own
analytical abilities.

Biotechnology for Middle School

Middle school studentsare very capable of
conducting the same basic laboratories, bacterial
transformation, restriction enzyme analysis of
DNA, and PCR, as high school students. The
content material provided is just not as complex
and additional background material will need to
be covered, such asthebasicsof DNA. But making
bacteriaglow inthedark or seeing DNA onagel is
asureway of gaining studentsinterest and attention.
They are also capabl e of writing assignmentsand
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reading such books as Eva (1989) and The Giver
(1993).

Biotechnology Resour ces

Biotechnology can be avery challenging
topic to teach. Teachers with many years of
experience may not have encountered thediscipline
simply because it was not part of their science
education. Newer teachers may have had the
opportunity to perform oneor two standard hands-
on laboratories in undergraduate or graduate
courses, but they may not have been exposed to
these laboratories in a way that helped them
understand how to teach them.

The past ten years has seen the advent of
an increasing number of resources for teaching
biotechnol ogy ranging from texts (Alcamo, 2000;
Glick and Pasternak, 2003; Kreuzer and Massey,
2001 and 2005; NABT, 2002) and laboratory
manuals(Bloom et a, 1996; Scheppler et a, 2000)
to centers devoted to biotechnol ogy education and
scientific companiesthat are supportivewith useful
kitsand affordable equipment (figure 3). Some of
these companies, aswell asother educators, offer
workshopsat the National A ssociation of Biology
Teachers(NABT) and National Science Teachers
Association (NSTA) national meetings and other
places.

The equipment and materials for basic
biotechnology are becoming common in college
and university undergraduate courses. Teachers
will find local university partnersvery willing to
share resources, knowledge, and perhaps even
willing to host a class field trip for a hands-on
laboratory. Some university faculty membersalso
offer summer hands-on workshops designed
specifically for teachers.

Biotechnology isafield that hasbeenwith
humankind for a long time and will continue to
have a huge impact on our lives and the lives of
our future generations. Whether someone is a
biologist, physicist, poet, policeman, lawyer, or
CEO of alarge corporation will not lessen the
profound influence that thistechnology will have
on her life. Her education, however, will determine
whether it is used wisely and expeditiously and
whether shecan makeinformed choicesfor her own
well being.
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Conducting Action Research:
A University-School Collaboration in Support of
Middle Grade Science

Carole P. Mitchenert, Wendy M. Jackson?
tUniversity of lllinoisat Chicago; ?Richard Yates School, Chicago Public Schools

Qur prinary

pur pose 1 n doi ng
action research is
prof essi onal devel -
opnent t hrough

t eacher educat i on.

Action Research in Education

Actionresearchisaninquiry processused
by practitionersto foster changein agiven practice.
The purpose may vary, as may the scope. Noffke
(1997) differentiated among action research for
political, professional, and personal purposes. In
science education, for example, action research can
challenge political practices prompting ability
tracking. It can also promote professional
development by improving the teaching of an
inquiry-based science curriculum. Last, it can
provide personal insights about practice, such as
one'srelationship with science and teaching. While
political and persona threads run through our work,
our primary purpose in doing action research is
professional development through teacher
education. Inthisarticle, actionresearchreferstoa
self-reflectiveinquiry by beginning scienceteachers
to improve their classroom teaching (Hubbard &
Power, 1993).

Putting action researchinto practice hasits
own challenges. As professionals, teachers
continually work at improving their practice.
Sometimesthey attempt big changes; at other times
the situation calls for small adjustments. Current
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demands on teachers — like high-stakes testing —
make it increasingly difficult to engage in
methodical and extended attemptsat action research.
Pressure-driven contextsforce thoughtful effortsto
take a back seat to extinguishing daily fires. In
pressing times, action research is relegated to a
luxury, and not an important step in teacher
development. Left with the prospect of having to do
action research on one’sown isdaunting.

University-school collaboration providesa
much-needed scaffold for doing action research. It
offersaframework for investigation, and astructure
for the change process that keeps investigations
grounded, as well as ordered and moving.
Collaborations also serve as a forum for
communication and support. This is particularly
evident in collaborations that employ a teacher
cohort model. A teacher cohort functions as a
professional community, where colleagues share
improvements, and learn from others' contributions.
Membersbring different perspectivesand new ways
of making sense of educational challenges, while
mai ntai ning much needed empathy.

Having a shared content focus is another
waly to support teachersdoing action research. While
topicsare usually self-selected, all cohort members
can do an investigation using the same content area
or acommon topic. Inour case, all action research
projectswere about teaching science, with aspecific
focus on scientific inquiry. There is an emerging
body of literature on scientific inquiry and student
learning, and on the assessment of scientificinquiry
using decision points along alearning continuum
(Duschl, 2003).

In this article, we share how a university-
school collaboration supported acohort of science
teachers in advancing their practice of scientific



inquiry using action research. Theteacherswereall
middle grade science teachers from the Chicago
Public Schools (CPS) in their second year of
teaching. The collaboration was between CPS and
the Middle Grade Science (MGS) program at the
University of Illinoisat Chicago.

Thenext two sectionsof thearticleare brief
overviews of the MGS program and MGS action
research. Then we offer a detailed look at one
example, an action research project by Wendy
Jackson, amiddle-grade science teacher and one of
theauthorsof thisarticle. Thearticle concludeswith
adiscussion of theimportance of collaborationin
the individual and collective successes of MGS
actionresearch.

TheMGSProgram

Every student deserves a content-rich
science education that highlightskey concepts, their
relationships, and their relevanceto everyday living.
Each student deserves a science education that uses
inquiry-guided curriculum and teaching strategies
that deepen persona meaning and extend informed
decision-making. All students deserve a science
education that acknowledgestheimportance of prior
knowledgein constructing new understandings of
scienceideasand practices, and the need for multiple
opportunities to communicate that knowledge to
othersthrough diverseliteraciesand technologies.
Knowingthat all studentsdo not receivethe science
education that they deserve, the MGS program is
dedicated to working toward this goal with the
Chicago Mathematics and Science Initiative
(CMSI) of CPS.

MGS is an alternative-route, teacher-
preparation program that includes certification and
an optional graduate degree within a three-year
induction and mentoring experience. Itisdesigned
to recruit career-change professional sfrom science-
related fields to teach science. Many come to
teaching with work experiencefromlarge corporate
and university laboratories, and from small
environmental consulting agenciesand engineering
firms. Since 2002, thirty-six candidates have been
accepted into the program. Each teaches for a
minimum of three years in a high-need school in
the Chicago Public Schools.

Every st udent
deserves a
content-rich

scl ence educat | on
that highlights key
concepts, their

rel ati onshi ps, and
their relevance to
ever yday.

Inthefirst year, MGSteacher candidates
complete certification coursework and student
teach in their own classrooms. The second year
includes doing an action research project and
completing graduate degree requirements. Inthe
third year, teachersdo aleadership project at their
schools. A centerpiece of the programistheonsite
mentoring that theteachersreceiveacrossall three
years from University of Illinois at Chicago
mentors, and for the first two years from CPS
mentors. Reflective seminars are ongoing across
all threeyears.

The M GSAction Research Project

Feldman and Capobianco (2000) reviewed
existing action research in science education and
organized these studies into three domains. a)
teacher education and professional devel opment
(e.g., van Zee, 1998), b) research on science
learning (e.g., Minstrell & van Zee, 2003), and )
curriculum development andimplementation (e.g.,
Pedretti & Hodson, 1995). Inthefirst, the primary
emphasis is on teachers collaborating with
colleagues to improve practice. In the second,
action research by teachers is focused on
investigating how studentslearn. Thethird focuses
on teacher implementation of aselect curriculum
or particular curricular issue. The domains are
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presented as distinct, with acknowledgement of
overlap. The primary focus of our action research
isteacher education and professiona development
that blursthe boundaries between student learning
and curriculum implementation.

In doing action research, MGS teachers
generally followed guidelinesdevel oped by Brenda
Capobianco and her group of science teacher
collaborators. Their framework, simply put, isto
“identify astarting point, develop aplan of action,
collect data, analyze and interpret, and reflect and
disseminate” (Capobianco, Horowitz, Canuel-
Browne, & Trimarchi, 2004, p.49). To this
framework, certain MGS particulars were added.
Fivekey characteristics stand out asbeing defining
elements of our MGSwork.

First, as stated earlier, there was a shared
focus on scientific inquiry across MGS action
research projects. Duschl (2003) argues, “ Thefocus
on scientific inquiry needsto be on attainment of
evidence and how it isused to generate and justify
explanations’ (p. 41). He offers an evidence-to-
evaluation (EE) continuum to use in assessing
studentsontheir “use of scientificinformation and
the construction and evaluation of scientific
knowledge claims’ (p. 43). His EE continuum
referencesthree decision-points: “datato evidence,
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evidenceinto patternsand models, and patternsand
modelsinto explanations’ (p. 47). MGS teachers
used these transformations to reflect on their
teaching of scientific inquiry. For example, one
MGSteacher redlized that she had not been explicit
with her students about the difference between data
and evidence. Collected datamust be scrutinized to
determinetheir validity asevidencethat informsa
specificinvestigation. Shemadethisdifferentiation
between collected dataand valid evidencethe basis
of her action research.

Second, to identify astarting point we used
a problem-solving approach. MGS teachers
identified an area in how they taught scientific
inquiry that warranted improvement. They had used
aproblem-solving approach several timesthe prior
year. MGS teachers had critiqued a videotaped
teaching episode and had written an analysis
including needed improvements. Similarly, they had
critiqued their lessons and assessments using data
from student work. MGS teachers had also
redesigned a curriculum unit they had recently
taught and proposed improvements based on that
experience. An example of how aproblem-solving
approach wasused for action research follows. An
MGSteacher was having difficulty getting students
to go beyond recipe-like stepsin experimentation.
He recognized this as a problem when he noticed
that his students, when confused and did not know
what step to perform, stopped all activity until he
cameto help. This problem served asthe impetus
for his action research. He went on to develop an
experimental-design protocol that, instead of taking
students from one step to the next, offered them
varioustool sthey could useto conduct experiments
and devel op meaningful understandings.

A third characteristic of MGS action
research projects was a reciprocal design. With
“reciprocal” we refer to the mutual influence
between teacher learning and student learning. The
action research that was designed and implemented
to study changes in teacher learning was being
shaped by, and was shaping, changes in student
learning. Thus, data had to be collected on both
teacher and student change. For example, if the
teacher wasimplementing anew strategy toincrease
student questioning, she collected dataon changes



in student questioning over timein relation to how
her practice was changing, and what she was
learning.

Fourth, seldom doesactionresearchinvolve
only one attempt at implementation. This was
particularly truewith MGS action research. MGS
action research occurred in cycles. Given its
extended timeframe (fall and spring semesters),
projectsevolved through aseriesof cycles. A cycle
includes the sequence of steps specified by
Capobianco et al. (2004), with the last step (the
dissemination one) being only present in the last
cycle of the series. A cycle beginswith aproblem
and moves to the devel opment of a plan of action
that is then implemented and analyzed for its
effectiveness. Withimplementation, improvements
are often accompanied by an emerging new problem
or arevision of the origina one. The new second
cyclefocuses on this newer problem and requires
itsown plan of action, thusstarting adifferent cycle.
InMGSactionresearch, theyear-long projectsoften
developed into four cycles. Studying the various
projects, apattern emerged acrossthesecycles. The
second cyclewasusually avariation of cycleone's
original problem and action plan, while the third
and fourth cyclesdiffered, consisting of rethinking
of the original problem and how to tackleit. The
third cycle often became a teacher-learning
investigation carried out by theteacher tolearnmore
about the nature of the original problem. Teachers
collected data to deepen their own understanding
prior to entering afourthand find cycleof classroom
intervention.

Thefifth and last defining characteristic of
MGS action research was ongoing group-mediated
reflection. Teachers met in reflective seminarsto
sharetheir thinking and action-research projectswith
cohort members. Reflective seminars met every
other week over the academic year. Teacher
discussion wasdriven by written updates and case
presentations of action research. Inthefall teachers
presented their initial ideas and formulated
proposals. Inthe spring teachers put their plansinto
action and discussed implementation and analysis
issues. These seminars proved especialy valuable
when action research projects seemed vague andill-
defined. For example, when an MGS teacher

Al students
deserve a sci ence
educat i on t hat
acknow edges t he
| nport ance of prior
know edge In
constructing new
under st andi ngs of
scil ence |1 deas and
pract i ces.

presented graphs showing improvementsin students
quarter gradesfrom one grading period to the next,
cohort membersdiscussed their difficulty in making
atight connection between thisgradeimprovement
and the implemented action plan. This exchange
served as an example of thelimitationsthat action
research projectsface when planslack specificity.
It isimportant to note that not all projects
include all five signature elements of MGS action
research or addressthem to the same degree. To get
agenera ideaof how these characteristicsinformed
the devel opment and execution of an MGS project,
weoffer adetailed ook at Wendy’ saction research
project. It begins with a brief bio about Wendy’s
professiona experienceand educationa background
prior to MGS. Her action research account begins
with reflecting on her experiences as a first-year
teacher, and how that experienceinformed her action
research goal for her second year of teaching.

Wendy’s Action Research Project: A First-
Per son Account

Wendy’s Bio: Prior to entering the MGS
program, Wendy Jackson developed programs,
taught classes and conducted research at the
university level in the fields of conservation biology,
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environmental science, and sustainable
development. She brought to these positions a
doctorate in zoology, experience living and working
in developing countries, and experience working
with governmental and non-governmental agencies
to promote environmental stewardship. After
working with college-age students and adult learners
for many years, she decided to focus her attention
and energy on teaching pre-college students in an
urban setting. She now teaches science to 7" and
8" grade students.

Inmy first year of teaching, | felt | succeeded
in providing my studentswith rigorous, hands-on
lessonsthat required them to engagein the process
of scientificinquiry. My studentslearned alot about
science and they grew to find science interesting.
However, | doubted that many of them ended the
year with a sense that science was particularly
relevant totheir ownlives. | seldom saw evidence
in either written work or class discussions that
studentswere extending their learning outside of the
science classroom. While my students could
examine evidenceto detect patternsand eventually
develop explanations, that is, they could make
Duschl’s (2003) transformations along the EE
continuum, they failed to do so inthe most important
context—issues that affect their own lives. My
actionresearch goa for my second year wasto make
my sciencelessonsmorerelevant to thelivesof my
middle-school students, and for them to appreciate
scienceasa“way of knowing.”

An Initial Attempt

At the start of my second year, inlinewith
my preference, my school adopted the* Scienceand
Lifelssues’ (SALI) curriculum that is part of the
Science Education for Public Understanding
Program developed by the Lawrence Hall of
Science. Much of this curriculum focuses on the
human body, and theunitsand lessonsare structured
around such issues as heart disease, contagious
diseases, and how peoplewith various diseases and
conditions have been treated in society. | believed
that by using SALI, withitsissue-oriented focus, |
would bewell situated to takethefirst step toward
achieving my action research goal.

After a few weeks, however, it became
apparent to methat using the SALI curriculumwas
not sufficient for allowing studentsto see science as
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personally relevant. Students' scores on written
assignments that required them to extend their
scientific knowledgeto real-lifeissues continued
to be lower and more variable than | had hoped
and expected. Classdiscussionsstill tended totake
the form of me asking a question and one student
answering; these questions did not generate many
additional questions by students or encourage
studentsto respond to oneancther. Clearly, | needed
to discover other waysto encourage my studentsto
internalize science asaway of understanding, and
touseit asaway of addressing issuesand problems
intheir ownlives.

A Reworking

In furthering my action research project, |
started keeping track of occasionswhere students
spontaneously showed some evidence they were
thinking about what a sciencelesson meant to them
personally. | noted the particular context, what |
had been doing at thetime, and whether/how other
students were engaged. | noticed that students
frequently made comments asthey walked in the
door at thestart of class. Sometimesthey mentioned
something they saw ontelevision that addressed a
topic we had been studying in class. At other times
they mentioned that afamily member wassick, and
they asked me questions about that particular
alment. Other studentssometimesentered thisbrief
conversation. | also noted that many commentsor
questionscameright after | began introducing the
day’s lesson. Sometimes these comments were
tangential to that day’s lesson, but they were
relevant in the larger context. | began to realize
that 1 was not taking full advantage of these
occasions when students were making initial
connectionsto the sciencelessons. | wasnot | etting
these superficial connections deepen and grow. |
then reworked my action plansothat | could provide
greater opportunitiesfor these occasions. Building
off the SALI curriculum, | chose two additional
actionstoinclude aspart of my action research.

One of the actions | took wasto illustrate
how science is relevant to me personally, and to
model how | usethe processof scientificinquiry to
address and solve problemsin my own life. For
example, during class discussions on diseases, |
discussed some of my own health issuesand used



examples from my family and friends. | also
deliberately incorporated science terms into my
speech, even when discussing non-sciencetopics. |
used words such as evidence, data, and hypothesis
[from the start of Duschl’s (2003) EE continuum]
for students to see how the scientific process is
relevant to everyday issues. | rephrased students
commentsusing sciencevocabulary, evenwhenthey
werenot directly related to science.

A second action | took wasto spend more
time both at the beginning and end of class on
discussions about the lesson, allowing productive
conversations to expand beyond the time | had
originally planned. | often began adiscussion by
using aconcreteexampleto which the studentscould
easlly relate. For example, inoneinstancewewere
discussing thetrade-offsinvolvedin taking medicine
for, say, aheadache. Becausethe concept of atrade-
off wasdifficult for my students, | used an analogy
they could relateto. If they weregiven $20for their
birthday, they wouldn’t be able to buy everything
ontheir wish list; they could buy a couple of CDs
or avideo game, but not both. They would haveto
trade-off having new music to listen to for a new
gameto play or vice versa. Thisexample helped
themtoredizethat taking medicineinvolvesatrade-
off. You may get rid of your headache, but you
may develop a stomach ache because of the side
effects from the medicine. In this case, you are
trading off getting rid of one kind of discomfort at
the expense of acquiring another; you may not be
freefrom both discomforts.

Astheunit on diseasesprogressed, | noticed
that class discussions went from one or two-word
responsesto extended discussionsamong students
that illustrated they were making explicit
connections between science concepts learned in
classandtheir livesoutside of school. | continued
to keep track of their spontaneous connections, as
well as how other students were drawn into these
extended conversations. Students were
demongtrating that scienceinquiry can beapplicable
in their own lives. Hereis one example that was
especialy informative, along with my reaction and
interpretation of thisdiscussion:

Upon entering the classroom, Mariashared
apersona experiencethat wasdirectly relevant to
that day’slesson on diseasesand disease carriers:

Maria: Look! | gotaTB test.

Teacher: Why did you get that?

Maria Toseeif | havethedisease.

Teacher: Do you have symptoms?

Maria: No!

Teacher: Then why did your doctor test
you?

Angd: Toseeif she'sacarrier.

Teacher: What'sacarrier?

Students: Someonewho hasthe disease
but doesn’t have symptomes.

Juan: Isn’'tthat the problemwithAIDS?

Teacher: Explain what you mean by that.

Juan: That you can have AIDS but not
know it, and giveit to someone.

Maria s spontaneous sharing her TB test
with the class provided an excellent opportunity
to probethe studentsfor their understanding about
diseasecarriers, and to seeif they could extend
what they had |earned about carriersto areal life
example. Other studentswereeasily drawninto
the discussion. Juan then extended his
understanding by asking about AIDS, adisease
that studentsarevery curious about. Hewas
moving along the EE continuum ashewas ableto
see patterns (Duschl, 2003).

At theend of my action research project it
was clear to methat even given valued
curriculum materials, studentswill not
automatically engagein alesson just becauseit
appearsrelevant to them on the surface. Students
must have specific and numerous opportunitiesto
link their personal experiencesand knowledgeto
the science. Thisisaninherent limitationin any
published curriculum. It isalso thereason | teach.
Through teacher modeling, | could demonstrate
how scienceisrelevant to meand encourage
studentsto do the same. Through focused class
discussionsand targeted questions, | could
motivate studentsto becomemoreinterestedin
scienceand seetherelevanceof ittotheir lives.
Both of these actions hel ped my students
internalize scientificinquiry asaway of knowing,
and useit asameansfor making sense of issuesin
their ownlives,
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“The focus on
scietificinqury
needs to be on
atta nnent of

evi dence and how it
IS used to generate
and justify

expl anat1 ons.”

The success of my action research project
and those of my MGS cohort memberswasduein
large part to having conducted it as part of a
university-school collaboration. TheMGSprogram
and faculty provided uswith the support, structure,
and at times motivation to engage in thissustained
reflective activity. Having a forum, such as the
cohort, inwhich to brainstormidesas, troubl eshoot
problems, and compare noteswas essential for our
projectsto bemeaningful and useful. With somany
competing demandsfor our time, it would be easy
for this type of activity to remain superficial or
simplistic. With weekly meetings, progress in
working toward our action research goals seemed
steady. Thiswastrueevenwhen our action research
projects seemed to stall; input from other MGS
membersand faculty often provided aninvaluable
sounding board to allow the project to overcome
any temporary barriers. It was a great morale
booster for meto be on ashared journey with other
MGS teachers working toward the same goalsin
the same challenging settings. Intheend, wewere
abletoimproveour effectivenessas scienceteachers
and help provide high quality science education for
studentsin Chicago.

The Importance and Relevance of Action
Research

The problem Wendy tackled through action
researchinvolved scientificinquiry and creating a
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bridge between her classroom lessonsand thereal
world of her students. In the previousyear, Wendy
worked with her students on learning the basics of
scientific inquiry that included careful data
collection, methodical datarecording, and multiple
data representations. With practice, her students
learned these basi cs, and Wendy saw an opportunity
tointroduce more advanced dimensionsof scientific
inquiry. She successfully introduced topicssuch as
differentiating evidence from data and using
evidence in the constructing of a concluding
argument. While shewas pleased with the progress
her studentswere making in using scientificinquiry
within classactivities, shewas equally troubled by
their lack of progressin using scientificinquiry in
addressing issues in their lives. This discrepancy
highlighted for Wendy that she had not yet realized
animportant goal for her and her reason for wanting
to become a science teacher. She wanted to make
sciencerelevant tothe everyday livesof her students.
She wanted to help her students think of and use
scienceasaway of knowing their world, much like
how she hascometo “see” science.

Whileher students could make sense of how
scientificinquiry wasapplicablein classactivities,
they were not making a bridge to how these
understandingsand skillsapplied to their everyday
lives. In particular, Wendy noticed that it waswhen
she attempted to make these extensions after doing
ascience activity that students offered only short
responses of a generally superficial nature. In
contrast, Wendy noticed that when students
spontaneously initiated discussions that were
science-related, she often heard that they used
scientificinquiry in relation to their lives. Wendy
wondered how adifferent curriculum might increase
classroom opportunitiesfor studentsto makethese
everyday connections.

In her action research project, Wendy' sfirst
plan of action wasto find a new curriculum. The
SALI curriculum resonated with her philosophy of
teaching science as a way of knowing. Its issue
orientation extending across a year-long program
created opportunities for Wendy to do the same.
Throughout the lessons, this curriculum also
included ascientificinquiry framework with basic
and some advanced dimensions. Wendy preferred



this curriculum because of these strengths. In
teaching it, however, she also learned about its
weaknesses. Wendy experienced dissonance that
often comes when implementing published
curriculum materids, even well-respected ones. The
benefitsonly go sofar.

Wendy began rethinking her actionresearch.
There were still things she valued about this new
curriculum, but it was not helping her in the way
shehad hoped. While her studentswere now talking
and writing about sciencein relation to issuessuch
as diseases and the environment, their responses
continued to have little or no connection to their
own lives. The studentswere not creating abridge
tother lives. Inthe M GSreflective seminar, Wendy
was reminded that she had commented during an
earlier meeting that when her students offered
spontaneous comments about science, she often
heard that they were using scientific inquiry in
making sense of their daily experiences.

Wendy refocused her action research efforts
to study these rich spontaneous instances. She
recorded them over time and examined what led up
to these instances and what followed. Her
investigation led to a reworking of her action
research. While still using SALI, Wendy added
elementsof her own. Sheadded two specific actions.
making teacher modeling explicit and maximizing
opportunities for student discussion. In turn, her
students began sharing more and richer connections
that they were making, thus allowing science to
informtheir daily lives.
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Environmental Education Association of lllinois

EEAI Spring Conference Scheduled
Getting Back in the Flow - A Confluence of EE Ideas
May 4-6, 2006

The 2006 EEAI Annual Conference, “ Getting Back in the Flow — A Confluence of EE Ideas,” will
focuson the partnership of formal and non-formal educators and their impact on environmental
education. The conferencewill beheld May 4-6, 2006, at the Pere Marquette Park near Grafton,
[llinois. This3-day networking opportunity will include apre-conference Leopold Education
Workshop, valuable concurrent presentations, and field sessionsto local, cultural and natural resource-
richsites. Attendeeswill also enjoy theannual EEAI membership meeting and awards presentation,
resource sharing, and fun after hoursentertainment. Dr. Michagl Wiant, Director of Dickson Mounds
Museum (Lewistown, IL) will kick off the conference as keynote speaker. CPDU’swill beofferedto
formal educators. Accommodationswill be available at the Pere Marquette L odge and Conference
Center. Moredetailswill be posted asthey become available at the EEAI website: www.eeal .net, or
contact NatalieAlbers at noel 897 @earthlink.net.

www.eeai.net
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lllinois Petroleum Resources Board

Illinois Petroleum Resources Board
Restoring the Land — Increasing Awareness

The IPRB is governed by an unpaid, 12-member board made up of independent oil
and natural gas producers and royalty-owner representatives.

The IPRB was formed to clean up abandoned well sites and provide public awareness and
education programs throughout the state. Funding for IPRB programs comes from voluntary
contributions of oil and natural gas producers and royalty owners in 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
1llinois oil and gas industry. Over 6000 products are made from petroleum: medicines,
cosmetics, plastics and gasoline are just a few of the products that we use everyday!

For more information on the IPRB and how we can visit your classrooms, conferences, or
special events, please call the Illinois Petroleum Resources Board at 1-618-242-2861 or
via email at www.iprb.org and arrange for us to visit!

— -"".nn.;iﬁup Fewcations! Display
T RA o

el ... A traveling “Field Trip”
for your school or event!

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

Website: www.iprb.org
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Need help introducing ‘Kgéﬁﬂ'?-bl* to your classroom?

Guiding StUdent
Research

Topics include:

* Nature of research

® Ethics in research

® Engaging students in research
® \Making research happen

® Mentoring student research

e Establishing partnerships

¢ Communicating findings

® e-Research

Now there’s help!

Written for teachers by teachers, NCSSSMST has published a book to guide
you through the process of implementing research into your classroom.

For more information on this amazing book, visit www.ncsssmst.org

National Consortium for Specialized Secondary Schools of Mathematics, Science and Technology
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The Zula Patrol, a new computer-animated cartoon series,
combines fun space age adventure with a strong science and
astronomy education component.

ar vl A §AA¢ ?ﬁa +.. aall. .

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

For more information on our educational programs, events and workshops, please contact
Zula USA LLC, at (818) 840-1695 or workshops@zula.com.
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A Vision of Excdlence:

Building the Future through

Science Education
|STA 2006 Conference on Science Education
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