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|ISTA News

President’s Corner
Paul Ritter

Dear Friends and Fellow Members of the ISTA:

If | have not had the privilege of meeting you yet, please let meintroduce
myself. My name is Paul Ritter, | am the president of ISTA, and | teach
biology and Earth science at Pontiac Township High School. So far, my
first year as president has been an exciting and energizing time. In my
travels throughout the state, country, and world | have been able to mest,
learn, and be inspired by so many fantastic people and science educators. Several weeks ago Jason Crean, ISTA vice
president, and | wereinvited to attend a dinner for ARKive, which is a group of the world’s best wildlife filmmakers and
photographers, conservationists and scientists, who are creating an awe-inspiring record of life on Earth. During this
dinner we got to spend time with two of my heroes, oceanographer and National Geographic Explorer-in-Residence, Dr.
Sylvia Earle, along with senior editor of the National Geographic Magazine, Kathy Moran as they spoke about inspiring
people and students to conserve our world’s natural resources. Earlier this year, | was in Nairobi, Kenya at the United
Nations Environmental Program headquarters working side by side with some of the most amazing young environmental
activistsour world hasto offer. Regardlessof if astudent camefrom acountry of extremewealth or poverty, they all had one
thing in common; they wereinspired to do great thingsby... their teachers. All of you are positively changing livesforever.
All of you are truly the best of the best and you deserve amuch needed break with your family and friends. | am proud of
all of you. Itishardto believe summer is here and another amazing school year has cometo aclose. With that being said,
your regional directors, committee members, and executive board are not slowing down. They areinfull throttle mode.

Conference co-chairs Wendy Jackson, Hethyr Tregerman, and Ken Wester are busy working with the conference committee
members and our conference partner organizations putting together this year’s Illinois Science Education Conference
(ISEC). Thetimely themeof thisyear’sconferenceis”A User'sGuidetothe NGSS.” | am sureall of you areasexcited aswe
are about the transition and eager to learn how all of us can modify our curriculum to best serve the needs of our students
intheir educational journeys. Thisyear's|SEC will be held October 24-26 at the Tinley Park Convention Center. Something
that separates this conference from our previous ones is that we are expanding to two full days of presentations! We feel
by doing thiswewill better servethe needs of all scienceteachersin Illinoisfrom Pre-K through 16. | SEC has expanded to
include scheduled sessions on Friday, 9AM-4:30PM and Saturday, 9AM-3:30PM. If you have not done so wewould love
to have you submit a proposal for the conference. We want to learn from you!

Asmembers of ISTA we are so fortunate to have Gil Downey, Carol Baker, Chris Embry-Mohr, and Rita Januszyk on our
team. If you have not yet met Gil, heis principal consultant and lead for the Next Generation Science Standards for the
[1linois State Board of Education. Carol Baker (immediate past president), Chris Embry-M ohr, and Rita Januszyk are not only
members of our illustrious association but al so three of the principlewriters of the standards. To echo this, anumber of our
members have had the honor to serve on the state’'s NGSS review team to make sure that the standards were the very best.
I STA isworking very hard to coordinate our effortswith thelllinois State Board of Education, 11linois PrincipalsAssociation
(IPA), and many others to ensure the successful implementation of NGSS and prepare our members and the 10,000 plus
teachers of sciencein the State of Illinois for our exciting changes ahead.

Gwen Pollock (apast president) and her team have been working with Jean Smith at the lllinois PrincipalsAssociation on a
great new partnership. As hoped at the March meeting, this is becoming quite spectacular. IPA has agreed to be a partner
for the ISEC conferencein waysthat will be mutually beneficial to both groups.

The 2013 ISTA membership drive has been an amazing success due to the hard work of the regional directors, and the
membership drive committee which consists of Tara Bell (president elect), Wendy Jackson (regional director), Hethyr
Tregerman (regional director), and Emily Dawson (regional director). Our association has seen an amazing jump in new
membership because of this drive and we can’'t be more thankful for their hard work.

(continued on page 3)
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Don Powers

Jll Bucher

Wendy Jackson, Hethyr Tregerman,
Ken Wester
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VicePresident - Jason Crean

TaraBdll, Wendy Jackson, Hethyr Tregerman,
Emily Dawson

Past President — Carol Baker

Mary Lou Lipscomb

JudithA. Scheppler

Sharelene Denos

Our executive director, Harry Hendrickson, is diligently working on all of the details of the day to day workings of our
association, aswell as making sure that the Tinley Park Convention Center facilities are prepared to meet the needs of the
greatest science teachers our planet has to offer. To be completely honest, | do not know anyone who works harder than

Harry.

Aswe look to the future and all of the tremendous things that are going on, | want to personally thank each and every one
of you for al you do to make a positive difference in our profession and in the lives of our students. | amtruly inspired by

al of you.

Yoursfor education,
Paul
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Regional Directors

Region 1 Director 12-14a
Robin Dombeck

Maple School
rdombeck@district30.0rg

Region 1 Director 13-15a
Barry Latham

BloomHigh School
blatham@sd206.org

Region 2 Director 12-14b
Carol Schnaiter
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carjef @comcast.net

Region 2 Director
(appointee)

Courtney Stone
Rock Idand High School
courtney.stone@risd4l.org

Region 3 Director 12-14b
Don Powers
WegternlllinoisUniversity

dt-powers@wiu.edu

Region 3 Director 13-15a
Emily Dawson '
Riverview Grade School
edawson@rgschool.com

Region 4 Director 12-14a
Krigtin Camp

Champaign School Digtrict Unit4
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http://www.ista-il.org/

Region 4 Director 13-15a
KenWester

[llinoisState University
kwester @il stu.edu

Region 5Director 12-14b
LizMdik

AltonHigh School
emaik@atonschools.org

Region 5Director 13-15b
Stephen Marlette
SouthernlllinoisUniversity at
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Region 6 Director 12-14a
Kathleen Gaare-Wiese
Creal Springs School
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Wendy Jackson

DePaul Universty
Wijackso7@depaul .edu

Region 7 Director 13-15a
Hethyr Tregerman
LoyolaUniversity
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According to ISTA bylaws, regional directors may serve only two consecutive terms. Directors noted with an “a’
arein thefirst of atwo-year term; those noted with a“b” are in the second consecutive two-year term.
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lllincis Science Teachers Association
Membership Apphication
Please print or type and fill-out complete form

Mame T B TRT
Affilation {School ar Urganiztion ) Home FPhome
Auldress of Above Organization Home Address
City, State, fip Code City, Stnte, Zip Code
Emall and'or Fax County in [Hinols’ I5TA Region (see map)
Check Applicable Categories in Eacl Coluwmn:
O Elementary Level 0 Elementary Sciences () Teacher
0 Middle Level 0 Life Science/Biology 0 Admimstrator
O Secondary Level 0 Physical Sciences 0 Coordinator
O Community College ) Enwironmental Science () Librarian
O ColbegeUniversity 0 Earth Science/Geology O} Student
O IndustryBusiness’ O Chemistry ) Betired
Crovernment O Physics
(» (hher O3 Gieneral Science
0 [ntegrated Science
0 Other

Send form and check or money order, made payable w lliscis Science Teachers Association, x: Pamela Spaniol
femail: pamela.spanioli@yahoocom), ISTA Membership, PO Box 312, Sherman, 1L 62634,

Membership Option {see below) FIFSE Membership YesNo Amount Enclosed

ISTA Membership Categories
Option 1: Full membership dues - 3500, Full membership entitles individuals to the following benefits: a one
yeur subscription to the Spectrm; inclusion in the members-only ISTA-TALK listsery; nobfication of regional
conferences and meetings; voling privileges; and the opportunity to bold an ISTA oflicer position,
Opilon 2:  Two-year full membership dues - 560,00, Two-venr fll membership entitles member to full
micmbership benefits for two vears,
Option 3: Frve-year tull membership dues - $125.00, Five-year full membership entitles member 1o full member
benelis for five years,
Option 4;  Associate membershup dues - S15.00. For full-time smdents and individuals who are on metirement
status, Entitles member o full menbership benefits, with the exception of the opporiunity 1o run for office,
Option 5: Institutional membership - 575000 Institutional membership entitles the member institution, for a period
of one year, to two subscriptions to the Spectrim; notification of regional conferences and meetings, and & reduced
registration fee for the annual ISTA conference for a maximum of three members of the institution,
Chpiion &:  Initial Certificate Option - 520000, Full membership benefits 1o beginning teacher in the first 1o fowrth
yiear of tepching.

Fermilab Friends for Science Edwention (FFSE): Thonks o an ISTA-FFSE board agreement, for Options 1, 4, 5.
and 6, teachers may receive a regular 510 membership in the FFSE for an addinonal 54,
See g ed, fnal gov/TTse’ for membership details.

Illimois Section - American Association of Physics Teachers (1s-AAPT):

Option A: College faculty will receive both ISTA and 15-AAPT memberships for 35 (+520);

Opiion B; K-12 faculty will receive both memberships for S43 (+510);

Opilon C: Full time college students and retirees will receive both memberships for 815 (no additional charge),
Option : K-12 teachers in their first through fourth year of teaching will receive both full memberships for 530
(+510)

See hnpsSsaaptong’ for membership details,
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ISTA Thanks

[llinois Petroleum Resour ces Board

Sponsor of the ISTA Sudent Medallions
and the
ISTA Summer Workshop for Teachers

Thank You | PRB!

IR Peteokiiinm Feaoines B

Member Notes

Congratulations to Dr. Jill Carter (ISTA President 2007 - 2009) who graduated from
Northern Illinois University in May 2013 with an Ed.D. in Science, Social Studies, and
Environmental Education Integration. Jill retired from Pekin Community High School in
May after thirty yearsof service. Shewasthe science department chairperson for nineteen
of those years and taught Advanced Placement Environmental Science, Advanced Biology,
and Geology.

Future Science Education Conference Plans
(tentative)

2013 - ISEC - Tinley Park Conference Center, Tinley Park, Oct. 24 - 26, 2013
2014 NSTA National Conference on Science Education in Boston, April 3 - 6, 2014
Fall 2014 Science Education Conference, Southern Illinois
2015 NSTA National Conference on Science Education in Chicago, March 26 - 29, 2015
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ISEC 2013

Thelllinois Science Education Conference (1SEC) planning committee announced
excellent exhibit opportunities for science education vendors, professional and trade
organizations, and government agencies at the 2013 ISEC. Options for vendorsinclude
commercia booths, non-commercial booths, and non-commercial table exhibits.

Exhibits will be open for a Thursday evening welcome reception from 5-8 PM, and
Friday from 7:30 AM to 4:30 PM with abreak for lunch. An anchor exhibit will bethe
Busch Gardens motor home laboratory featuring live animals.

The recently expanded Tinley Park Conference Center provides avendor-friendly
venue, excellent value, and highly accessiblelocation - just 15 miles south of Midway
Airport and on I-80 and Harlem Road. Exhibit contracts provide conference
registration for exhibitor representatives; free parking, WIFI, tables, and carpeting; and
afull range of conference services, including electric drops for $55. Lodging at the
adjacent Holiday Inn Select’srate is $112 plus tax for single or double room.

The committee plans for about a thousand attendees geared to learn about recently
released Next Generation Science Standards, which will likely be adopted in Illinoisthis
fall and implemented over the next threeto fiveyears. Virtually all of thelllinoisscience
education leadership will be present and pre-service teachers are provided great
Incentives.

Exhibitor preferences are addressed on afirst come, firest serve basis as paid
contracts are received. Exhibitors are also encouraged to present sessions or
symposia by completing the online call for proposals due by July 15.

For any questions, contact Harry Hendrickson, | STA Executive Director,
hhendrickson@ista-il.org or at 217-498-8411 or FAX 217-498-8408
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ISEC 2013

| SEC Call for Proposals
Deadline Extended Until July 15

To submit a proposal for ISEC 2013 go to:
http://www.ista-il.or g/conference.htm

Theonline Call for Presentations for the l1linois Science Education Conference,
October 24-26, at the Tinley Park Conference Center is now available. The conference
Is sponsored by the Illinois Association of Chemistry Teachers, I1linois Association of
Biology Teachers, the Environmental Education Association of lllinois, and | STA.

Conference co-chairs Wendy Jackson, Hethyr Tregerman and Ken Wester announced
the conference theme is "User's Guide to the NGSS'. They also shared that ISEC is
expanding to two full days of presentationsto better serve the needs of Illinois PreK
through 16 science teachers. ISEC will include scheduled sessions on Friday, October
25, 9AM-4:30PM and Saturday, October 26, 9AM-3:30PM.

Two types of sessions will be offered on both days: Symposia and Presentations.

Symposiawill be 1 hour and 45 minutesin length and will have 2-4 presenters, with the
last 30 minutes devoted to discussion.

Presentationswill be 45 minutesin length and will have 1-2 presenters, with the last 5-
10 minutes devoted to discussion.

The ISEC program committee especially seeks presentations to familiarize attendees
with the recently released Next Generation Science Standards (NGSS) and to explore
ways of implementing them.

The program will also include normal professional development presentationsto
update and advance teachers', supervisors', and administrators knowledge and
classroom strategies related to science, technology, engineering, and mathematics
(STEM) education.
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Ilinois Science Education Conference—REGISTRATION FORM
Joint Partnership of ISTA-IACT-IABT-EEAI
Tinley Park Conference Center--October 24-26, 2013
YOUR INFORMATION—please print clearly or type; all fields are needed; * fields will appear on conference badge.

First mame® Last name*®
Job Position/Title™
SchoolAffiliation®
Business Mailing Address
City” State
Home Mailing Address
City_
Email
Name of guest/spouse attending conference with you®
Please check:
| prrfier o recoeive mail & home___ DR SchookBusiness__, | plan to be & session presenter____, | hanoe Baughl 4 piears of less_
| prefer a non-meat luncheon___. | will donae sclanca equipmant or resources . |1 need Special Assistance Describa_
Lam g member of o I5TA clAlT o BT cEEAl Membermshipd {Mambership vl be confimed)

Business phone
County Zip
Home phone

_Stae_ Tip

| Discipline(s)-check all that apply Positionis)-check all that apply Grade{s)-check all that apply
o Esfth seences o Iedegraied schances o Teacher o Elementary
o Elementary sciences 1 Physical scienoes 7 SupervisonCoordinatod Administrator | o MiddiedJunior High
1 Biology/iLife scionces 11 Chezmnisiry 7 Student 11 High School
| Environmendal sclancas 0 Physics 1 Ratired 0 3-yr Communiy College
1 Gepnaral sclercas 1 Dithar 1 Qe 0 d-yr Collega/liriveesity

CONFERENCE REGISTRATION—Thursday, Friday, Saturday Options
"includes Thursday recaption £-8 pm, Friday & Saturday continental braakfasts, and Friday noon nchean,

| Registration Fees with Postmark Deadlines—Circle youwr choice | Payment Totals
" Dption Postmarked by | Posimarked | Onseel
amha by 101213 | aher 101203
| “Full, cument ISTAMACTAABT) 5145 $170 5105 Registration: [3
| EEAI member
| “Full, with I5TA membership | 3180 £205 £230 Spouse fee: 5
| “Full-Retires with asscciate mbrshp. | 575 $85 595 Gala: 5
| “Institutional membership. Max. 3 | $140 jeach $165 feach | $190 feach
"Full, Full time student including $30 $35 $40
mambership & luncheon
| Thussday anly, cument ISTAIACT! | §75 580 585 Cridil for 2012 non-commescial prisenters
IABT/EEAI memiar, inc. reception whio peovided presentaions for ISEC onling
Thusdagmlj.inl:h:l-u I5TA | $110 $115 120 proceedings: minus § 25 §-
mbrshp & recantion.
Saturday ondy, Curent $75 $80 585 m 5_
ISTARACTAABT/EEA mamber, inc. By Check #
| ponfirserdal Breakfas, box wnch
Saturday anly, ve. [5TA mbishg, | $110 511 $120 By Purchase Order # (attach)
| Cont_bewakfast, box knch
Non-eaching spouseiguest 330 $35 $40 By Credit Card—online only: wwni isla.
Inchadezs Friday Luncheon il.org No additional charge for onling
regesiration with credit card.
Friday Evening Gala—eniry, food, refreshments, fun 550 For Hotel res. 708-444-1100 Code |3

Workshops Choice 127 3% 4" __ NO CHARGE

| See v s3a-Aorg in labe August for workshap chioices, ISTA will

| natify you by email only if all your choices are cancelled,

O 9o 1o wwiw, isla il crgiconierence fitm Bor.a link
1o the autemsried Holiday Inn holel registration for
this conference

Please make checks or purchass orders payable to Minoks Schence Teachers Association. Send o ISTA Membership
Secretary, PO Box 312, Sherman, IL 625684, i i
101313, you will receive confirmation by emal. Al registration materals wil be a the conference registration desk.,

o

an

ion. |f waur ragistration i receised by
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Articles

Water on the Move:
Guiding Sudents Through a Journey of Water on Earth

Meredith McAllister!, Jody Bondy?, Li-Ling Yang?
1Butler University, 2Roger WilliamsUniversity

Feopl e depend onvat er for
nany t hi ngs and at nany
leve s, indud ngthedaly
tasks we carry out such as
eat i ng and ¢l eani ng, keepi ng
our | ungs noi st sothat oxygen
can cr oss t he nenfor ane
barriers, and provi d ng energy
for industriestofunction.

Abstract

The studies on children’s misconceptions are
ubgtantia and Sgnificant literature. Studiesconducted
inred classroomshaveoften reported very interesting
results. Infact, teachersdiscusshow their ownviews
of children and of children’sunderstanding of science
have changed asaresult of conducting thistype of
researchinthelr classroomsor reading about thistype
of researchfromtheir colleagues. What doesresearch
haveto say about theteaching and learning surrounding
the water cycle? This paper offers a review or
summary of gpplicableresearch and suggestionsfor
teaching/learning thewater cycleinyour classroom
and explores children’sunderstanding of the water
cyclethat caninformour practice. Wewill identify
someof theingtructiona challengestolearning about
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the water cycle. We will discuss common
misconceptions about water cycle conceptsand how
we might addressthese mi sconceptions so that they
will not act asbarrierstofurther learning. Suggestions
are provided with regards to addressing these
difficultiesassociated with teaching thewater cycle

concept.

Significance of Water Cycle Concepts
Water has been thetopic of discussion al theway
back to Greek scholars and ancient philosophers.
Peopl e depend onwater for many thingsand at many
levels, including thedaily taskswe carry out such as
eating and cleaning, keeping our lungsmoist so that
oxygen can cross the membrane barriers, and
providing energy for industriesto function. All of the
sciences have acomponent present when it comes
towater, and other subjectsin the curriculum cross
intothisarea.

Thewater cyclea soisanimportant concept
that isincluded in both the Benchmarksfor Scientific
Literacy and Sciencefor All Americans:

AAAS Benchmarksfor Science Literacy

- Grades K-2 “Some events in nature have a
repeating pattern.” “Water |eft in an open container
disappears, but water in aclosed container doesnot
disappear.”

- Grades 3-5*Whenliquid water disappears, it turns
into agas (vapor) inthe air and can reappear asa
liquid when cooled, or asasolid if cooled below the
freezing point of water. Cloudsand fog are made of
tiny dropletsof water.”



- Grades6-8 “ The cycling of water in and out of the
atmosphere playsanimportant role in determining
climatic patterns. Water evaporatesfrom the surface
of the Earth, risesand cools, condensesinto rain or
snow, andfalsagaintothesurface. Thewater falling
onland collectsinriversand lakes, soil and porous
layers of rock and much of it flows back into the

AAAS Siencefor all Americans

“Thecyding of water inand out of theatmosphere
playsanimportant rolein determining climatic patterns
- evaporating from the surface, rising and cooling,
condensing into clouds and theninto rain or snow,
and falling againto the surface, whereit collectsin
riversand lakes, and porouslayers of rock. There
aredsolargeareasof the Earth’ ssurface covered by
thick ice (such asAntarctica), which interactswith
the atmosphere and oceansin affecting worldwide
vaiationsindimate.”

Studentsneed to embracethefact that without
water onthe Earth, therewould benolife. However,
itisoften the casethat timein the classroomisshort
andwedon't dwaysseethe opportunitiestointegrate
and emphasizetheimpact water playsinour life. As
assertedin the Nationa Science Education Standards
(Nationa Research Council, 1996), “ Everyoneneeds
to usescientificinformation to make choicesthat arise
every day” (p. 1). Incorporating the study of water
andwater resourcesinto thesciencecurriculum helps
students develop an understanding of the role of
science in the real world. Students experience
firsthand water moving through the Earth’s system,
and these experiences place concepts, such as
precipitation, in an everyday context for our students.

Challengesof Teaching and L ear ning the Water
Cycle Concepts

Whileweall agreethewater cycleisan important
concept for childrentolearn, learning about it hasits
challenges. Incorporated withinthewater cycleare
concepts such as evaporation and condensation.
These conceptsrequire an understanding of phase
change of water movingfromagastoaliquid or vice
versad theparticlelevel. Theabstract natureof phase
changes makesthese conceptsdifficult to learn and
understand.

S udent s need t 0 enfor ace t he
fact that wthout water on
the BEarth, therewoul d be no
life

A second challengeto learning about thewater
cycleisthegloba andloca complexitiessurrounding
thisidea. Water movesthrough our earth system as
thehydrologic cycle. Thebig pictureof water within
thisgloba system can bedifficult for young learners
tograsp. Infact, childrenfrom different partsof the
world have similar misconceptions about the water
cycde.

When students observe boiling water and see
bubbl es, they often mistake these ascontaining air
and so they seeevgporation assomething that ismore
closely related to air than water. When diffusionis
taught in biology, studentsare not waysgiventhe
background information that will allow themto see
that density and cell physiology arevery much apart
of the process, too. Students need to see that the
Earth system functionsasit doesbecause of water’'s
uniqueproperties. Studentstypically get hungupon
melting and freezing as major aspectsin the water
cycde.

One educational study (Assaraf & Orion,
2009) found that sudentsthat livein areas near water
seemto bealittlemoreversed inthe effect “their”
water hasonther life; but takeastudentinthemiddie
of alandmassand no bodies of water nearby - they
will haveamoredifficult timeseeing theneed for weter
conservation measures. The general conclusion
reached wasthat students had limited understanding
of basic conceptsand principlesrelated to water and
theecosystemit belongsto.

What do studentsaround the Earth believe
about water and thewater cycle? Taiwo and others
(1999) surveyed studentsin grades4 through 7 about
their knowledge of thewater cycle and whether that
knowledge camefrom formal education or cultural
beliefsthat the student brought to school. Thestudents
involved in this study were from three different
settlement areasin Botswana. The students were
asked questions with regard to cloud formation,
rainfal, andrainbow formation. Whentheresultswere
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Vét er noves t hr ough our
earth systemas the hydrol ogi c
cycle. Thebigpicturedf
vater wthinthi s g aoa
systemcanbed fficult for
young | earners t o grasp.

tabulated, it became evident that Studentsdid not have
avery good grasp on the subject matter. Only 53%
of therespondentswere ableto answer the questions
correctly; thusleaving 47% of the studentspossessing
misconceptionsor pseudo-science based concepts.
Additionally, Taiwo and others (1999) found
that the higher the grade level, the better the
performance on thetesting instrument. 1t wasalso
shown that the studentsfrom the moreremote areas
had the greatest number of misconceptions, whilethe
gender of the student did not seem to be a factor.
These students acquired the misconceptionseither at
home or from other areas of their life. Many of the
conceptsthat students brought with them revolved
around their cultural beliefsof godsand other forces.
Bar (1989) interviewed three hundred children
inlsrael ranging fromfivetofifteenyearsold. The
interview questions covered topics such as
evaporation, the composition of clouds, and the
mechanismfor rainfall. Similar to what Taiwo and
others (1999) found, Bar observed that younger
children often attributed the causes and composition
of these phenomenawith God, such ascloudsare sent
by God. Older students were found to use more
abstract thinking when explaining evaporation.
However, it wasinteresting that when astudent did
not seem to have an understanding of phase changes,
an explanation for the water cycle in which water
alwaysremainsasaliquid wasinvented (Bar, 1989).
Other sudieshavefocused on children’sviews
of related concepts, such as heat and convection
(Jones, Carter, & Rua, 2000). In astudy of fifth-
grade students, Jones et al. (2000) examined the
relationships and development of communities of
concepts related to convection and heat. It was
observed that studentsintegrated different systemsof
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knowledge when they applied the process of
evaporation to the processof convection.

It was interesting to note that many of the
guestions asked in the survey of Taiwo and others
(1999) could be asked of students in many other
countrieswith very littlemodification. Thiswould
provide abroad foundation of researchto improve
onthedeve opment of curriculafor sudentsat various
ages. If thissurvey wereadministered along withthe
drawing of concept mapsand images depicting the
flow of water through the environment, wemight be
ableto formulate aplan to better serve our students
bef ore the misconceptionsthey carry takeagreater
hold onthem.

Weall strugglewith theamount of material
we have to cover in the classroom. And, when
covering subjectsin the classroom, too much time
can be spent glossing over conceptsthat will havea
direct impact on astudent’slife. Thereistoo much
emphasison hitting the highlightsand terminol ogy, but
littletimemay bedevoted totying everything together.
Various science classes may build on the concepts
fromtheyear before, but if studentsdo not takethe
classesinaparticular year or they stop taking science
completely, they will missout onthebig picture.

Resear ch-Informed Practicesfor Teaching the

Water Cycle Concepts

If teachers are to improve students’ science

conceptionswemust recognizethat:

- students cometo science classwith ideas,

- students' ideasare often different from scientists,

- students’ preconceptionsare strongly held,

- tradiitiond ingtruction (rotelearning) will not lead to

subgtantial conceptual change, and

- effectiveingtructional strategiesenableteachersto

teach for conceptua change and understanding.
Recommendations from NSTA's “less is

more’ principlemay beadopted in scienceclassrooms

where studentswoul d spend moretime on concepts

such aswater and water resourcesand in more depth.

It may aso behepful toincludemoreinterdisciplinary

work at thehigh school level. For instance, students

may usemathematical formulasto caculatethewater

usagelevelsfor an averagefamily over the course of

ayear. Inaddition, studentsmay discussthesocietal

ramificationsof polluting waterwaysintheir social



science classand what might happenif thisresource
isnolonger availabletothem. Studentsmay asolearn
what historical references there are to water
emergenciesand what theresults of water shortages
and drought had on our way of life. We believeif
studentswere ableto look at theissue of water and
itsuseasaresourceinavariety of ways, they would
appreciate the need for continued efforts from
everyoneintheir community to help protect thewater
andthelandsit covers.

L earning about water at adeeper level would
asodlow studentsthe opportunity tolearnthecritical
thinking skillsnecessary inso many other issues. Since
water issomething they useevery day, they cangan
an understanding of its complexity through more
focused study in the classroom and then they will be
ableto usethose skillswhen learning other topicsthat
they do not interact with on adaily basis. Teachers
can modify curriculum to present what isrequired by
thebuilding, district, and state, aswell aspresenting
themateria that will develop our sudentsinto lifelong
learnerswhowill begood sewardsof our Eathhome.

A survey with age appropriate questionsand
culturaly relevant informationwould beawonderful
way to assess the studentsin a particular area and
then guide their learning based on where they are
currently at. It will be important to consider the
background of our students. For instance, if your
school islocated inarura farming community, you
may havestudentswholiveinthetownlimitsand are
on city water and sewer. Thesearechildrenthat are
notinabigcity but oftenyou canpick out the“townies’
fromthefarmkids. Soaclassroom discussionmight
cover human use of water from awell versuswater
whichistreatedin afacility for residentsof thetown.
Evenfor our farmkids, most of these studentsdo not
have an understanding of how their well worksand
how the water gets there, but they do have some
opinionsonwhichtypeof water isbetter.

Inatypical discussion, itisimportant to make
surethe studentsknow one system of water delivery
isnot necessarily better than the other; on the other
hand, there are advantages and disadvantagesto each
of themethodsof obtainingwater. Inusnganexample
that studentscanrelateto, wefed they have abetter
chance of understanding the big picture concept and
will bemorereceptiveto making changesintheir own
livesif they can seethe possibilities. Wewould hope

that we are able to develop students with critical
thinking skillsthat will beableto servethemfor along
timeinthearlives.

Teachers engage in presenting science
conceptsusing avariety of avenues-verbal, visua,
and body movement. Conceptsare often represented
inamplistictermsleading sudentsinto afal sesense
of understanding. Imagesareincluded intextbooks
alongwiththevocabulary. Studentswill often skip
thepictureand only skimthetext, whichresultsina
very shallow understanding of the concept. Some
studentsmay fedl that theimportant materia isinthe
text and notintheillustration.

A recent study by Marquez, | zquierdo, and
Espinet (2006) of seventh gradelearnerslooked at
the combination of several methods used by ateacher
to present the water cycle concepts. The authors
believethat teachers often begin alesson by talking
about the conceptsthat are apart of thebig picture.
Next, they may add to the verba map by includinga
visud drawing or representation. Thisrepresentation
might be commonly seen as a series of arrows or
symbolsto hep thestudentsfollow apathway of weter
moving throughthe Earth’shydrologiccyde. Thefind
part of instruction isthe reading of the textbook for
key vocabulary, and so forth. Studentsmay not feel
engaged or motivated if they fedl that the most
important instructiona steptolearningisby listening
to theteacher.

\&ri ous sci ence cl asses

nay bui | d onthe concept s
fromthe year before, but if
students do not takethe
classesinaparticu ar year or
t hey st gp t aki ng sci ence
conpl etdy, they wll nnss out
onthebigpctue.
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Learning about water at a
deeper level would also allow
students the opportunity to
learn the critical thinking
skills necessary in so many
other issues. Since water is
something they use every
day, they can gain an
understanding of its
complexity through more
focused study in the
classroom and then they will
be able to use those skills
when learning other topics
that they do not interact
with on a daily basis.

Marquez et al. (2006) noted that teachers
many times* lightenup” on thetechnica terminology
of the concepts. Rather than using terms such as
evaporate, infiltrate, or condensethey may talk about
water going“up,” “ down,” or “collecting.” Thisaso
givesthe studentsasense of the concept being easier
thanisreadly thecase. If language and vocabulary
weremoretechnica, the tudentsmay devel op abetter
understanding of some of the conceptsthat are being
presented in the classroom.

In another educational research study based
onwork donewith junior high studentsinlsragl (Ben-
Zi-assaraf et al., 2005), researchers explored the
premisethat students need to understand relationships
betweenthevariousprocessesthat take placeon Earth
inorder to understand thewater cycle. Someof these
processesinclude chemica westhering, evaporation,
condensation, and transpiration. Thestudy identified
the prior knowledge of the studentsand then using
severa questionnaires, they compiled datato study
the perceptions from the students. One of the
guestions students were asked was to decide how
muchwater wasfoundinthevariouspartsof theEarth
system (oceans, ice, rock, humans, and soforth).
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Some misconceptions the Isragli students
revealed intheir representations of the water cycle
included drawingswhereonly theatmospheric portion
of thewater cyclewasincluded, underground water
wasthought to be alake beneath the surfaceinstead
of runningwater. Most of the studentsdid not havea
clear picture of the percentages of water found in
variousplaceson Earth. They dsodid not understand
how much precipitation wasfaling ontowater surfaces.
Many of the studentsthought that thewater cyclehad
aspecific garting point and anending point. Because
of thewidegapsin student knowledge, the Blue Planet
programwas put in placeto provide studentswith the
skillsneeded to see and understand environmental
issues. Itissuggested that learning the water cycle
should be undertaken in an environmental-social
context instead of achemical or physical process.

Researchers, Tytler, Peterson, and Prain
(2006) carried out aseriesof activitieswithagroup
of sudentsingrade5inMebourne, Australiato ook
at how thewater cyclewastaught and how students
percavedtheinformation. Ofteningructiona materid
Is presented in such away that a student may not
comprehend the concepts because they are too
abstract or the teacher may use analogies that can
confusethe student. Thework that was carried out
for thisresearch involved the 5E Instructiona Modd:
Engage, Explore, Explain, Extend and Evaluate
(Bybeeet d., 2006).

Students completed aquestionnairedealing
with evaporation. Studentsobserved boiling water
and then were asked to come up with explanations
for what was happening to the water. Responses
included air in the bubbles instead of steam, wet
handprints soakinginto the surface, and water onthe
outside of acan asaresult of its seeping out of the
can. Studentswere also asked to draw imagesthat
would show what was happening at amicroscopic
level. Someimagesdepicted water moleculesfloating
up to clouds, energy from the sun soaking up water
resulting in clouds being formed, and puddles
becoming smaler withlittleevidenceastowherethe
water went.

As the students drew these images and
thought through the processes, they were able to
advance their thinking to include some more
sophisticated concepts. Aslong asthe studentswere
afforded a variety of ways to visualize the



representation and they were ableto think through
the concepts using multipleavenues, they weremore
likely to understand the process of evaporation with
grester depth.

How might educatorsusethisinformationin
the classroom? One strategy may be to begin
instruction using a diagram, or other visual
representation, that isusually in the classtextbook.
Thisway the students have acopy of theimageand
canrefer back to it throughout the course of the unit.
Onceyou haveintroduced thediagram, congder usng
averbal explanation to link the partsof thediagram
together. A content-areareading strategy to consider
maly beto begin by using smaller vocabulary words
initidly and then expand themtoincludethetechnical
terminology. Studentsmay benefit by describing the
processto another classmatewhichwould dlow them
to practice using vocabulary words that they
understand. Thenext step would befor the students
to incorporate some of the more advanced concepts
that were discussed as a class and finally a
combination of diagram and written text. This
multimodal method is an effective processfor the
teacher and student since the teacher can draw on
prior knowledge to develop the student’s
comprehension of thenew materid.

Educationa research aso suggeststhat using
avarigty of activitiesisimportant when presenting new
concepts. If theideato belearnedisunfamiliar tothe
students, they will find it hard to be engaged or
motivated to learn. By using an analogy or story to
connect the concept to their everyday life, students
will have abetter successrate at comprehending the
materid. If teachingthewater cycle, wecanask the
students to think of wayswater changesfrom one
phase to another. We can then talk about rain and
theresulting eventsfrom the precipitation. Asthe
studentsdevel op their thoughtsand weave them into
aweb of related concepts, they will discard ideas
that do not make sense and incorporate new ideas
that fit better within their conceptual schema

Using this same method would be effective
for any number of conceptsthat are presented for the
first timeinascienceclassroom. Webelieveinorder
to alow studentsthe chancefor success, one must
dart thediscussoninaplacethat sudentsarefamiliar
with. Beginning to teach a new concept with an
analogy that comesfrom an event that ispart of an

adolescent’slifeisoneway of making thisconnection.
Driving acar, communicating with parents, hanging
out with friends, and many other routineeventsare
good conversation sarters. Theingtructor might then
includethe studentsin the conversation to get them
tolook for possibilitiesand obstacles. From here,
the students are able to make connections more
quickly than if we just present the details without
making any tiesto their understanding level.

Finally, another strategy to consider during
instructionisto ask studentsto draw picturesof the
scienceconcept. Thisisoneway to explorestudents
mental modelsand dternative conceptions. Drawings
have been used to explore students’ conceptual
knowledge, or mental models, of more abstract
scientific concepts, such as the water cycle,
groundwater, rivers, and mountains(Bar, 1989; Dove,
1998). Thesedrawingsprovideavisua of what the
studentsbelieveistaking placein awater droplet at
the particle level. By using a series of student-
generated drawings, this would hopefully allow
sudentssometimeto digest their thoughtsmorefully
and perhapslink conceptsmore easily.

Thedifficulty inthismethod will comewhen
theteacher triesto present the material inthe same
way for al of the students. Inaclassroom setting,
material will bepresented at aleve that iscapable of
reaching the majority of the class. For those who
need someextrahe p, peer teaching, tutoring sessons
with theteacher, and additional resources may be set
up or made availablefor the students. The student
will haveto have some motivation to stay on top of
thematerid. Homework or outsdeactivitiesthat are
supportiveof the classroom discussonwill beaway
to show that the student comprehendsthe material.
If theteacher and theclassroom discussionistheonly
timethe student isseeing and hearing the material,
therewill bedifficulty inmaking senseof theconcepts.
Using multimoda methodsto present themateria is
necessary to student success.

Conclusion:

Theteachingandlearning of thewater cydeisdifficult.
Oneway of teaching this concept may beto allow
children to explore nature and seethebig picture as
opposed to learning concepts that may not be
understood. Too often, we provide studentswith a
grocery lig of factsand then never alow themto build
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astrongfoundation. They aretryingtolearn smdl bits
of information with no basisor context to gluethem
together.

We also suggest that educators introduce
topicsintheearly gradelevelsintermsof exploration
and discovery. Elementary children canlearntheart
of asking questionsand observing, without therisk of
right and wrong answers. Asthe student movesinto
upper elementary and junior high, educators should
then introduce some of the big picture conceptstothe
sudentssothey seetherel ationship betweenthe pieces.
Onceinahigh school setting, astudent will now have
agreater background to choosefrom and can start to
understand the finer details of a cycle and how the
parts are intricately meshed to make a system that
workswell together. Itisafter thestudent knowswhat
to look for and how to ask questions that they will
want to gain the knowledge that goes along with
processesthey have seenfirst-hand in nature.

The*“sciencefor al” mantraisonethat should
be considered in science education. Studentsshould
be exposed to and allowed to explore the various
conceptsin the sciencesthat may have animpact on
their dally life. By teaching the studentshow thepieces
of the puzzle all fit together and how everythingis
connected, studentswill be better ableto focusonthe
important material and astheyears passin education,
teachers will be able to build on prior knowledge,
instead of revidtingit over and over.
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Development of the Illinois Science Trade Book Annual Reading List
(IL-STAR):
An Annual List to Increase Reading in Science for Elementary Sudents

Joyce Gulley and Jeff Thomas
Univergty of Southern Indiana

Thelmportanceof TradeBooksin Science
Trade books provide creative and effective avenues
to promote literacy and science in the elementary
setting. Elementary teachers often use children’s
literatureto hel p studentsaccomplish severd learning
objectives. Examplesinclude attemptsto increase
interest inreading, tointegrate students' curricula, to
increaseinterest intopicsand people, or toreinforce
targeted concepts. Incorporation isimportant because
research hasshown that using tradebooks, dong with
effective guided reading strategies, can increase
learningin both subjectsand improve comprehension
of material (Marzano, 2001; Walton, 2006).
Therefore, it behoovesteachersto create curriculum
wheresciencetradebooksareintentionaly used. To
encourage this environment, the authors began
analyzing several sources that recognize current
outstanding trade booksin science. Fromthisandysis
we created thelllinois Science Trade Book Annual
Reading List (IL-STAR). The list represents a
resourcefromwhich lllinoiselementary teacherscan
identify current high quality selectionsfor usewith
students.

TheNeed and Relevancy for DevelopingthelL -
STAR

There are national lists that suggest books for
elementary classrooms, but they fail to establish
connectionstothelllinoisgoal sfor teaching science.
The IL-STAR bridges this gap by introducing a
teacher-friendly list of tradebooksthat are appropriate
forlllinoisdassrooms. Thisisaccomplished by digning
thelL-STAR sdectionstothelllinoisGod 12 concepts
in elementary science. The purpose of Goal 12 is
revealed in its title, “Goal 12 - Understand the
fundamenta concepts, principles, andinterconnections
of thelife, physical, and Earth/space sciences.” Goal
12 was chosen because it providesthe framework
withwhich students|earn the processes of sciencein
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God 11 (Understand the processes of scientificinquiry
and technological design to investigate questions,
conduct experiments, and solve problems) and the
connection to technology and society found in Goal
13 (Understand the relationships among science,
technology, and society in historical and contemporary
contexts). Additionaly, God 12includestheeveryday
language expressed by teachers in the topics and
conceptsthat they teach. Publishersknow this, and
most booksare written around these topi cs/concepts
versusthe processesin Goal 11 or the technology
and society connectionsin God 13. By digning each
IL-STAR selection to one of the standardsin Goal
12, teachers can rather quickly align the book with
thetopic(s) taught. Whileaignment to Goals 11 and
13arenct explicit, many teacherswill beableto make
them, anyway. For exampleone of the selectionsin
thisinaugural list exploresthelife of oceanographer
SylviaEarleand her impact on society. Currently, the
authorsare composing aseparatelist to be submitted
inthecoming year to hel p teachersidentify booksfor
teaching Goals 11 and 13. They include student-
friendly, elementary level historical accounts of
scientists’ lives and work and how they impacted
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society. Examplesinclude Soichiro Honda (Honda
automobiles), Issac Newton (laws of motion), and
Philo Farnsworth (televisoninventor).

Building Upon Nationally Recognized Criteria
to Develop thelL-STAR

Many checklists have been developed to evaluate
booksfor useinthe P-12 classroom. For instance,
Sudol and King (1995) identified the criteria of
accuracy, organization, layout, cohesion of ideas,
specialized vocabulary, and reader interest as
important considerationswhen selecting nonfiction
trade booksfor classroom use. Pringleand Lamme
(2005) applied ninecriteriato eval uate picture books
relevant to promoting the learning of science.
Broemme and Readen (2006) andyzed the Teachers
Choices Booklist, sponsored by the International
Reading Association, and itsrelevancein providing
booksthat are effectiveto hel p studentslearn science.
Finally, the National Science TeachersAssociation
Children’sBook Council’s(NSTA/CBC) presentsan
annud lig entitled“ Outstanding Science Trade Books
for StudentsK-12" whichidentifiesthe best recently
published books that connect language arts and
science.

We opted to use the NSTA/CBC list to
partidly developthecriteriafor thelL-STAR because
of itsbroad and inclusive criteriaand because of the
national reputationsand credential sof the sponsoring
agencies. Thecriteriafor abook that isselected for
the NSTA/CBC Outstanding Science Trade Books
for SudentsK-12 annual list include:

1) Thebook hassubstantial science content;

2) Informationisclear, accurate, and up to date;

3) Theoriesand factsareclearly distinguished,;

4) Factsarenot overs mplified to the point wherethe
informationismideading,;

5) Generalizations are supported by facts and
sgnificant factsare not omitted; and

6) Books are free of gender, ethnic, and
socioeconomic bias (National Science Teachers
Association/Children’sBook Council, 2013).

Iltems 1, 2, and 4, are critical becausethey
best help choose booksthat can help teach science
content in the classroom. Items 3 and 5 address
science-specific content of picture books, and
thereforeare crucial to the development of alist of
sciencetradebooksfor Ilinoisclassrooms. We chose
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to retain item 6 because of evolving demographics
andtheuniversd responsbility teechershaveto cregte
culturaly respongvecurriculum. Wedso created three
additiond criteriato round out thelL-STAR criteria
The book must: @) connect to an Illinois Goal 12
concept/standard statement for early elementary
(primary) and late el ementary (intermediate); b) be
reedily availablein publiclibrariesor bookstores; and
¢) must havereceived positivereviewsin a least one
professiond journa which reviewschildren’sbooks.
Thejournasinclude: Booklist, Bulletin of the Center
for Children’s Books, Horn Book, Kirkus Reviews,
Publishers Weekly, School Library Journal, and
Scienceand Children (NSTA). Theresultisafina
list of ninecriteriathat are used to evaluate booksin
thelL-STAR selection process.
Usingtheabovecriteriaweidentify eighteen
books for the first IL-STAR list. There are six
sdlectionsfor theearly elementary (primary) grades
and six selections for the late elementary
(intermediate) grades. Thel L-STAR list dso contains
honorable mention sections for early elementary
(primary) and lateelementary (intermediate) levels.
We recognizethat that there are booksthat
othersbelieve should quaify for thelist. They would
likely becorrect. A longer list would certainly allow
more selections. But, our attempt strivesto produce
aconcise, easily readable, and smoothly actionable
list of recent publications. We aso note that the
identified gradelevelsand learning connectionsare
offered asrecommendeations; teacherswill know that
sometitlescan be used acrossgrade levels, across
Goals 11 and 13, and to address additional learning
conceptswith studentsof different reading levels.

L ooking Forward

Theinaugural list provides selections for quality
children’sbooksfor the early elementary (primary)
and late elementary (intermediate) grades. In
upcoming lists, we intend to identify IL-STAR
associated | nternet resourcesthat promote literacy
inscience. Additionally, aslllinoistransitionsto the
Next Generation Science Standards, the list will
respond accordingly. We plan to submit each spring
thelL-STARIist for publicationin Spectrumto help
shareour selectionswith Illinoisteachers. To ensure
P-12 teacher voicesinthe selectionswe haveformed
a Professional Advisory Committees (PAC) of



elementary teachers. The group is comprised of
regional teachers that are recommended through
school districts and known for their expertise in
workingwith studentsand literacy. Wewel come, and
would very much appreciate, nominationsaswebegin
tocompilealist for next year.

2013 Illinois Science Trade Book Annual
ReadingList (IL-STAR)

Primary gradelevel IL-STAR selections

The Year Comes Round: Haiku Through the
Seasons. 2012. Sid Farrar. lllus. llse Plume. Albert
Whitman & Company. 32pp. ISBN-10:
0807581291. Thewondersof nature are described
in haiku. Endnotes provide information about the
seasonsand thetradition of haiku. Goal 12E. Know
and apply concepts that describe the features and
processes of the Earth and itsresources.

And Then It's Spring. 2012. Julie Fogliano. Illus.
Erin E. Stead. Roaring Book. 32pp. 1SBN-10:
1596436247. A young boy wondersif the brown of
thewinter will ever turn green enough to nurturethe
garden he has planted. Goal 12E. Know and apply
conceptsthat describe thefeaturesand processes of
the Earthand itsresources.

Sep Gently Out. 2012. Helen Frost. Photographs
by Rick Lieder. Candlewick. 32pp. ISBN-10:
0763656011. Poetry and close-up photographs
capture abug’s eye view of the world. Goal 12A.
Know and gpply conceptsthat explainhow livingthings
function, adapt and change.

Underground. 2012. Denise Fleming. Beach Lane
Books. 40pp. ISBN-10: 1442458828. Cregaturesthat
livein the soil are showcased through simpletext,
detailedillustrations, and endnotes. Goal 12B. Know
and apply conceptsthat describe how living things
interact with each other and with their environment.
Goal 12E. Know and apply conceptsthat describe
the features and processes of the Earth and its
resources.

Unbeelieavables. 2012. Douglas Florian. Beach
Lane Books. 32pp. ISBN-10: 1442426527. Poems
reved thelifecycleof bees. Factud textboxesextend
the content. Goal 12A. Know and apply concepts
that explain how living things function, adapt and
change.

Body Actions. 2012. Shelly Rotner & David A.
White. Holiday House. 32pp. ISBN-10:
0823423662. Photographs, x-rays, and diagramshelp
children understand how variousbody systemsarelike
tools or machines. Goal 12D. Know and apply
concepts that describe force and motion and the
principlesthat explainthem.

Plant a Little Seed. 2012. Bonnie Christensen.
Roaring Book. 32pp. ISBN-10: 159643550X . Follow
an urban garden from seed to harvest astwo children
learn about plant growth and development. God 12A.
Know and apply conceptsthat explainhow living things
function, adapt and change.

ARockisLively. 2012. DiannaHuttsAston & Sylvia
Long. Chronicle Books. 40pp. ISBN-10:
1452106452. Dazzlingillugtrationsand poetictext help
geology come to life. Goal 12E. Know and apply
conceptsthat describe the features and processes of
the Earthand itsresources.

Primary gradelevel honor ablemention salections
A Leaf Can Be. 2012. Laura Purdie Salas. Illus.
VioletaBabija. 32pp. |SBN-10: 0761362037. Poetic
text and vivid illustrations show the many functions
leaves servein nature. Goal 12A. Know and apply
conceptsthat explain how living thingsfunction, adapt
and change. Goal 12B. Know and apply conceptsthat
describehow living thingsinteract with each other and
withther environment.

Bird Talk. 2012 Lita Judge. 48pp. ISBN-10:
1596436468. Goal 12A. Takeflight withinteresting
and colorful examplesof birdsinteract and talk with
oneanother intheir flight of life. Goa 12A. Know and
apply conceptsthat explain how living thingsfunction,
adapt and change. Goal 12B. Know and apply
conceptsthat describe how living thingsinteract with
each other and with their environment.

Green. 2012. LauraVaccaro Seeger. Roaring Book
Press. 36pp. ISBN-10: 1596433973. Vivid acrylic
pantingswith diecut pages providethought-provoking
waysto look at something common, the color green.
Goa 12A. Know and apply conceptsthat explain how
living thingsfunction, adapt and change.

Intermediategradelevel IL-STAR selections

A SrangePlaceto Call Home. 2012. Marilyn Singer
& Ed Young. Chronicle Books. 40pp. |SBN-10:
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|L-STAROiteria

1) Thebook has substantial science content;

2) Informationisclear, accurate, and up to
date;

3) Theoriesandfactsareclearly distinguished;
4) Factsarenot oversmplified to the point
wheretheinformationismideading;

5) Generalizationsare supported by factsand
sgnificant factsarenot omitted;

6) Booksarefree of gender, ethnic, and
socioeconomichbias,

7) Information can be connected toanlllinois
connect toan lllinoisGoal 12 concept/standard
satementsfor early eementary (primary) and
late elementary (intermediate);

8) Booksarereadily availableinpubliclibraries
or bookstores; and

9) Bookshavereceived at least one positive

review inoneof theidentified professiona
journals. Booklist, Bulletin of the Center for
Children’s Books, Horn Book, Kirkus
Reviews, PublishersWeekly, School Library

Journal, and Science and Children.

1452101205. Poemsand detailed collage showcase
theunusual placeswhere some creatureslive. Goa
12B. Know and apply conceptsthat describe how
living thingsinteract with each other and with their
environment.

A Place for Bats. 2012. Melissa Stewart. Illus.
Higgins Bond. Peachtree. 32pp. ISBN-10:
1561456241. Fascinating facts about bats, their
habitats, and their importancein the ecosystem are
detailed. One pagetellshow the Indianabats (which
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alsoliveinlllinois) were almost eradicated dueto
human interaction. Goal 12B. Know and apply
conceptsthat describe how living thingsinteract with
each other and with their environment.

A Black HoleisNot aHole. 2012. Carolyn Cinami
DeCrigtofano. lllus. Michagl Carroll. Charlesbridge.
80pp. ISBN-10: 1570917833. llustrations, text, and
extensive end matter combine to help students
understand what ablack holeis...andwhat itisn't.
Goal 12F. Know and apply conceptsthat explainthe
composition and structureof theuniverseand Earth’s
placeinit.

AWarmer World. 2012. CarolineArnald. Illus. Jamie
Hogan. Charlesbridge Publishing. 32pp. ISBN-10:
1580892671. Charcoal, pastel, and collage
illustrationsinterspersed with textboxes show how
climate changeimpactsavariety of ecosystemsand
the creatures that live there. Goal 12E. Know and
apply concepts that describe the features and
processes of the Earth and itsresources.

Citizen Scientists: Be a Part of Scientific
Discover From Your Own Backyard. 2012. Loree
Griffin Burns. Photo. Ellen Haras mowicz. Henry Holt
and Co. 80pp. ISBN-10: 0805090622. Four
projects, one for each season, show students how
they can become scientistsby observingtheorganisms
intheir own backyards. Goal 12B. Know and apply
conceptsthat describe how living thingsinteract with
each other and with their environment. Goal 12E.
Know and apply conceptsthat describethefeatures
and processes of the Earth and itsresources.

Super Science: Matter Matters. 2012. TomAdams
& Thomas Flintham. Templar. 18pp. 1SBN-10:
0763660965. Pop-ups, interactive text, and
suggested experimentshel p sudentsunderstand some
basic properties of matter. Goal 12C. Know and
apply conceptsthat describe propertiesof matter and
energy and theinteractions between them.

Intermediate grade level honorable mention
selections

Island: A Story of the Galapagos. 2012. Jason
Chin. Flash Point. 36pp. ISBN-10: 1596437162.
Straightforward text and pand illustrationshdpreaders
under theevolution of anidand. Extensive endnotes
expand the understanding of Darwin’swork and the
endemic speciesthat liveonthe Galgpagos. God 12A.

Know and goply conceptsthat explainhow livingthings



function, adapt and change. Goal 12B. Know and
apply conceptsthat describehow living thingsinteract
with each other and with their environment.

The Beetle Book. 2012. Steve Jenkins. Houghton
Mifflin Books for Children. 40pp. |SBN-10:
0547680848. Both common and unusual beetlesare
showcased through text and sunning illustration. God
12A. Know and apply conceptsthat explainhow living
thingsfunction, adapt, and change.

Life in the Ocean: The Story of the
Oceanographer SylviaEarle. 2012. ClaireA Nivola
Farrar, Straus and Giroux. 32pp. ISBN-10:
0374380686. See how a childhood interest can
blossominto one'slife passion. Goa 12E. Know and
apply conceptsthat describethefeaturesand processes
of the Earth and itsresources.
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Do You Know
an
Exemplary Science Student?

ISTA members in good standing who would like to honor one high school
science student each year, may request an ISTA medallion and cer-
tificate by contacting pamela.spaniol@yahoo.com. The first medallion
is free of charge; additional medallions may be obtained for $15 each.

This award program is supported by contributions from the
lllinois Petroleum Resources Board.
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Herbarium Inquiry: Going Digital

Abigail Soltisand Meredith L. McAllister
Butler Univeraty

Using Butler University’sDigital Herbarium

A herbariumisacollection of dried plant specimensarranged for reference. Butler University hasbegunthe
processof creating adigital herbarium for public use. Pleasefollow the step-by-stempdirectionsto access
and explorethisdigital resource. After exploring the Herbarium, studentsmay wish to answer thefollowing
guestionsusing the databasefor information.

1) View the Butler University Herbarium website and accessthe Digital Herbarium at: http://
www.butler.edu/herbarium/*

2) To browse plant specimens by date collected, scientific name, common name, or county wherethe
specimenwasfound, click on the Browse Herbarium tab underneath the banner.

3) Toview plant specimensby county, click the Interactive Map tab.

4) Findly, toview al plant speciesinthedigital herbarium, click the Plant Namestab.

5) You may aso search for plant namesin the Search Bar.

6) Onceaspecimenissalected click the®+” and“-” buttonsto increase or decreasethe size of the
specimen.

7) Resizeand rotate theimage using theremainingicons. Drag theimageto view adifferent part of the
imege.

After exploring the Herbarium, students may wish to answer thefoll owing questionsusing the databasefor
information.

Suggested Grade Levels. 6-12

Objectives. Studentswill be ableto use Butler University’sdigital herbarium interface and practice
cassfyinglllinoisand Indianaplants.

Illinois Science Sandar ds: State Goal 11 and 13

Example Sudent Page:

Completethemissing information based on information fromthedigital herbarium.

1. Common Dandelion

ScientificName: Collector:
County Where Found: Genus
Collection Date: 9/20/1941 Species.

Would you consider the Common Dandelion aninvasive Species? Why or Why not?

Inwhat habitat isthe Common Dandelion most successful ?
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For numbers 2-4, use each of the three specimensof orchidsin Marion County to completethefollowing.

2. CommonName:

ScientificName; Collector:
County Where Found: Kingdom:
CollectionDate: Family:

Habitat \WWhere Specimen Found: Length of Ledf:
| sthis species endangered? Give apossible explanation.

3. CommonName;

ScientificName: Collector:
County Where Found: Class.
CollectionDate: Family:

Habitat \WWhere Specimen Found: Length of Ledf:
| sthis speciesendangered? Give apossible explanation.

4, CommonName:

ScientificName: Collector:
County Where Found: Order:
CollectionDate: Family:

Habitat \WWhere Specimen Found: Length of Ledf:

| sthis speciesendangered? Give apossible explanation.

Compareand contrast three characteristics of each speciesof orchid.

For number 5 completethefollowing using your favorite speciesof fern.

5. CommonName;

ScientificName; Collector:

County Where Found: Class.
CollectionDate: Family:

Habitat WWhere Specimen Found: Number of legflets:

Wouldit bepossibleto find afern on your school’scampus? Why or why not?

For number 6, choose any species.

6. CommonName;

ScientificName: Collector:
County Where Found: Class.
CollectionDate: Family:

What other information isavailable about your specimen?
Why isthisinformation useful toincludeinadigita Herbarium?
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Or, create your own classroom herbarium

Objectives: Studentswill be ableto collect plantsto pressand classify.

Suggested Grade Level: K-12

Illinois Science Sandar ds. State Goal 11

ClassTime: Studentsmust be given timeto both collect, press, and classify their plant specimens.

Materials

large, heavy booksfor plant pressing
paper towels

white copy paper

tape

clear, page protector sheetswith hole punches
largebinder for storing herbarium

Procedure: All Sudents

1.Have students collect avariety of plant speciesaround your schoolscampus, at the playground, or alocal
park.

2. Keep specimens small enough to fit on one sheet of paper. Theleaves can be collected from larger
plants.

3. Sandwich plant between two paper towels

4. Placelarge book ontop of specimen for about oneweek.

5. Mount dry specimen with tape on the copy paper and place within the page protectors.

Younger Students:
0 Haveeach student describethe characteristicsof each plant collected.
Isthe plant smooth or rough?What isthe shape of theleaf?
How arethe plantsdifferent from each other?
Which leavesaresmilar? Group leaves according to size, shape, or color.
L ook at other plant specimenson Butler University’sFriesner Digital Herbarium.

o O oo

Older Sudents:

0 Haveolder student’sclassify each plant found by suspected genusand species.
Have studentsdiscussthe characteristic differences between plant species.
Discusswhether dl plantsarenativeto Indianaor Illinois. What makesaplant speciesinvasive?
Compare specimensto adigita herbarium, such asButler University’ sFriesner Digital Herbarium.
Make sure studentsrecord the location of where each specimenisfound, if available use GPS
coordinates.

0 UseButler University’sDigitd Herbarium asthetemplatefor creating each herbarium page.
Resour ces

- Butler University’ sHerbarium: http://mww.butler.edu/herbariumy/ (last accessed April 26, 2013).

- Butler University Libraries Digital Herbarium http://pa ni.contentdm.ocl c.org/cdm/landingpage/collection/
herbarium4 (last accessed April 26, 2013).

- lllinois Science L earning Standards. http://ww.isbe.state.il.us/il§/science/standards.htm (last accessed
April 16, 2013)

o o0 oo

Author Information
Abigail Soltisisapre-serviceteacher, and Meredith L. McAllister isan assistant professor; both are at
Butler University inIndianagpolis, Indiana
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Write for the Spectrum!

The quality of the Spectrumis directly proportional to the relevance of its contentsto you, your practice, and
your classroom. You can assist colleagues across the state by sharing your wisdoms and experiences. You
will also gain from this opportunity.

Obtain experiencein publishing, and a citation for your resume or CV.

Receive feedback from the educators across the state about your ideas.

Participate in an endeavor that is central and key to science and science education - the
communication of ideas and the sharing of knowledge! Information ismost validated and honored
when it isheld up to peer scrutiny and shared.

Your manuscript should:

Be submitted digitally, saved in Word format;

Preferably, be less than 3000 wordsin length, but articles of substance of most any length will be
reviewed and considered for publication;

Include all authors' names, affiliations, email addresses, and a brief biographical sketch of three or
four sentences;

Includeillustrations - sketches, photographs, figures, graphs, tables - when appropriate. These should
be numbered and referenced in the text by figure or table number. Each illustration should be at the
end of the document on a separate page, with title, caption, and legend (if appropriate), and not
embedded within the text. Photographs should be jpg images, included as separatefiles. Illustrations
should be back and white, of good composition, and high contrast. Any illustrationsthat the authors
did not create and do not own need to be accompanied by permission to use theillustration and credit
to the creator/owner needs to be provided with theillustration and caption.

Include references and in-text citationsin APA style;

Beoriginal, - include a statement indicating whether or not the article has been published or submitted
elsawhere. The Spectrum publishes original manuscripts and does not reprint previously published
work.

Send us:

A new slant on an old favorite

Educational book reviews

Successful curriculum

Laboratory experiments

Tried and true demonstrations

Class activities— How did YOU do it?

Science content updates

Hot topicsin hot, timely, and cutting edgefields!

Action research in your classroom — How did you change your practice and why?
Words of wisdom — Are you a veteran with akey tip for newbies?

Travelsand vacationsinvolving science

Science educator commentaries and issues — retirement, assessment, NCLB, lab safety
Portfolios

Innovations that you have found to be successful with science students

Science through children’s eyes— perhaps your child or grandchild

Interesting and unique professional experiences

Consider including:

Student assessments

Anecdotes and student quotes

Data, with statistics, that supports your work

Illustrations — figures, photos, tables, charts, diagrams, graphs, sketches
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Math and science teachers at all grade levels
are in high demand. And students need highly
qualified and passionate teachers to inspire them.

['he Master of Arts STEM programs at Aurora University Online are

designed specifically with teachers in mind. Developed alongside the

national standards in both science and math, these programs are the
first of their sort. You'll gain knowledge in the content area, as well as
instruction on how to teach it.

Master of Arts STEM Programs
WA 10 Mathematies Education
MA in Science Education
MA in Mathematies and Seience Education for Elementary Teachers

Classes are forming now. —"l:ﬁ-n
Visit online.aurora.edu/ISTA Aurora =23
and request more information today! University

147 5 Gladstone Ave, | Aurgra, IL | BOS0G-4852
onlinemauwrora.eduy | 1-808-6RA-1147

Online Programs
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Science/Math

Teacher

Conference
&
Workshops

Watch for
upcoming dates
at
iprb.org

@IPI{B

Illinois Petroleum Resources Board

Increasing Awareness About Illinois Crude Qil & Natural Gas Industry

Science & Math Teachers

® Saturday Workshops at Participating Community Colleges: Unlike the an-
nual summer curriculum workshop, teachers will take a one day course that best
represents their primary subject & grade level teaching responsibility. However,
teachers will receive hands-on training, a materials and equipment classroom kit

valued at approximately $500, and CPDU’s. Grades 4-12—Begins Fall 2012.
More information at iprb.org

Summer Annual IL Crude Oil & Natural Gas Education Conference for
Science & Math Teachers....... Since 2010

Summer Annual IL Crude Oil & Natural Gas Curriculum Workshop for

Science & Math Teachers........ Since 2011 g
Curriculum for Grades 4 throug

| riculum that is aligned
Learningd standards, )
ade gpecific lessor
celmath activity Kit

e Hands on C.ur
to the \llinois
which '\nc\udes’.gr
\ans and a scien
($500) value)-

icipants
o It's allfree to pamC\pan

lllinois Petroleum Resources Board

PO Box 941
824 E. IL Hwy 15
Mt Vernon, IL 62864

Phone: 618.242.2861
Fax: 618.242.01418
E-mail: iprb@yahoo.com
www.iprb.org
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Future
ISTA/NSTA
Conference Plans

(tentative)

2013 ISEC a Tinley Park Conference Center,
Tinley Park, Oct. 24 - 26, 2013

2014 NSTA Nationa Conference on Science
Education in Boston, April 3 - 6, 2014

Fall 2014 Science Education Conference
Southernlllinols

2015 NSTA National Conferencein Chicago,
March 26 - 29, 2015



National Science T eachers Association

National Conference
on
Science Education

nsta.org
Boston, Massachusetts
April 3 - 6, 2014

Robin Carol
Dombeck Schnaiter

Kathleen Wendy
Gaare-Wiese Jackson

Region 1 Region 2 Region 6 Region 7
Barry Courtney

Fred Hethyr
Latham Sone

Vallowe Tregeman

| STA wishes to thank the outgoing Regional Directors. Ken Grodjesk (region 3),
Susan Herrick (region 4), Jim Grove (region 6), and Pamela Barry (region 7).



