o
N S

2
$33

. 25 209103 7

e

5 . .k ' St

‘y AOUTHOR ' Blosser, Patricia E.’ Y AN

. TITLE |, "] ERIC Clearinghouse for Science| Mathematics, and
.t . s . . Environmental -Education.Science Edugation Fact - ..
;" . Coe Shgets, 'NOS. 1' '(2' 3' u} 1 9,81.‘. . AN

. INSTITUTION |, ERIC Clearinghouse for Sciemce, Mathematics, and

: _ "Environpental, Education, Columbus, Ohio. °
. SPONS AGENCY ' National Inst. of Education (EDN Washingtom, D.C.
"+ PUB DATE 81~ L e Ly
** CONTRACT . * 4Q0-78-000k o : g o S
.- NOTE - 4. - ."9p.. - — o
AVAIEABL§ PROHQ~Inforlat19n Réference.Center (EEXC/IRC), The Ohio -

: ; State Univ.,. 1200 Chakters Rd.,'3rd Fleooz, Columbus, -
o ) _OH 43212 (supscription for four’factgheq§5.51.00;,
{e.. - . ~_ . ' back issues and single copies $1.00)- .

et ey - - -

Ve

L . N B ’ ]

P -t . L ¥ .

- EDRS PRICE - MFO01/PCO01 Plus Postage. - { -
" DESCRIPTORS*  , Controversial Issues ~(Course COnﬁznt); *Creationisnm; T

-« ', Elementary School Sciénceé; Elementary Secondary .-

Education; *Evolution; Gifted: *Xesource Materials:
J . *Science Activities; *Science Careers; Scieace T
. - rriculum; Sciepce Education; Science Igstruction.
, : * *Science Laboratories:' Secondary School;Science;
S 1, ) Special Education ) , '
. IDENTIPIERS = . Science Education Rejearch ‘ ’ R
LA y - C e R s - ' T . - o’
ABSTRACT £ T o . - s

. . + .Pour science education fact. sheets are presented and

-, - focus on: (1)'creat%g%§§ﬁ¢ﬁ§. evolution: (2) science careers; (3)
science activities foT¥~spetial students; and (4) the role of the .
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L% Teaching Controversial Issues in the Science
-« Classroom: Creationism vs. Evolution

0

>

Tk

The conclusion of the Scopes trial in Tennessee apparently«

did notsettle the issye of evolutiorivs. creationism. Teachers

- are'still requesting assistance in handling the pressures of
fundamentalist creationist groups demanding equal time. In .
1976 the National Science Teachers Association published,
inThe Science Teacher (November issue), the organization’s .
position statement entitled ‘‘Inclusion of Nonscience
Theories in Science Instruction.” This position statement
follows: v

. N [

Throughout his recorded history, man has been vitally
" - concerned in finding out all that he can about his universe*
He has explored it in many ways, raised questions about it,
" .designed methods by which he could increase and or-

." ganizehis knowledge, and developed systemstoaid himin

.» understanding and explaining his origin, and nature, and
his place. in the universe. Among these $ystems are
philosophy, religion, folklore, the arts, and science.

Science is the systém of knowing about the universe
through data collected by observation and controlled ex-

become informerd about man's many endeavors, to under-
.Stand and explain'what each endeavor has contributed to

" ““mankind, and to draw his own conclisions in each area. *

The National Science Teachers Association also recog-

. . .
are found in Current Index to Journals in Education (CIJE).
Both are monthly publications.

Abraham, Michael R. and Fred W. Fox, eds.
1979 AETS Yearbook, Science Education/Society. A Guide to
Interaction and Infiuence. - )
ED 164 360 -

Alexander, Richard D. .
“Evolution, Creation, and Biology Teaching”

RIE,; May, 1979

EJ 187 274

~Aulie, Richard P.
“The Origin of the Idea of the Mammal-like Reptile.” .
.American Biology Teacher 36(8):476-484-511, November,

CIJE, 1979.

1974.
EJ 107 922 .,

Bergman, Jerry . :
“Teaching About the Creation/Evolution Controversy.
Fastback 184.” <o . '

CIJE, 1975

Ca}lagh,gn, Catherine A. -
“Evoldtion and Creationist-Arguments.”

meritan Biology Teacher 42(7):422-25, October, 1980.

. American Biology Teacher 40(2):91-104,107, Febriiary, 1978.

... perimentation. As data are collected, theories are ad- -ED 178 401 ) ) RIE, March, 1880
t.. vanced to explain and account for what has been ob- " Bird, Wendell R. .
", served. The true test of a theory ifvscieace’is threefold: (1) “Creationism and Evolution: A Response to Gerald Skoog."
) its ability to explajn what has béen obsetved, (2) its ability Educational Leadership 38(2):157, November, 1980.
. —topredict what has not yet been observed, and (3) its ability EJ-236 667 & - CIJE, 1981
) to be tested by further experimentation and to be modified " * Broad. Willi : J ‘
+1! &g required by the acquisition of new data. . oroag, William.J. . , C
. » - o N N o =Creationists Limit Scope of Evolufion,Case.
- The National Science Téachers Association upholds the~> Scigh 1(4488):1331-32, March, 1981. .
*..  ‘Tight and regognizes the obligation of edacH individual to - g 242 ;96 ‘ e CIJE, 1981

.

i

hizes its great obligation to that area of education dealing - EJ 232 ,979" BN . CIJE, 198‘0
with science. Science education cannot treat, as stience, . .Chambers, Bette ‘ '
those things nat-in the domain.gf science. 1t cannot deal.- « ~'Why"A-Statement Affirming Evélution.”- N v
with, as science, concepts that have been developed'in Himanist 37(1):23-4, January/February, 1977. .
other than scientific ways. Moreover, the National Science EJ 152 366 ) CIJE, 1977.

* Teachers Association vigorously.opposes all actions that ~= ’ A

would legislate, mandate, or éoerce the'inclusion in the
* corpus of science, including textbooks, of any theories
- that do not meet thethreefold criteria given above. (p. §9).
. . Eo

+

.+ To assist science teachers, curriculum coordinators, and
others in dealing. with tha teaching of evoiution. vs,

_~creationism, this fact sheet has been preparedto'provide a

bibliography of materials on this'topic found in the ERIC data
base. Both documents and fournal'articles are included;
documents may be identified By ED numbers; journal arti-

‘Cloud, Preston -
** ‘Scientific Creationism'—A New Inquisition Brewing.”
Humanist 37(1):6-15, January/February, 1977.
EJ 152 364 ; . '

‘4,‘.C‘reation vs. Evolution; The Debate Goes On.". - o
American School Board Journal 167(5):33-34, 38; May, 1980.
EJ 223 593 * . T % , CIJE, 1980

L3

. Dawes, John'A. - . ’
“A Simdlation Model Approach to the Study of Evolution;”

»

Journal of College Science,Tqachng 7(2):102-04, November, .

CIJE, 1977 ;-

%‘h - - Cles, by EJ-numbers. Abstracts' of documents are found in , 1977 . : s

5 V' [PResourcesin Education (RIE). Annotations qf journal articles EJ 1‘96 766 . CWE, 1977
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Desieno, RobertP Frederick D., Horn ' )
“Literature and Sclence for a January Term: Darwun and
Evolution.”

" Journal of College Science Teach/ng “3(1):61-63, Octover

1973.
EJ 085 174

Gerlovich, Jack ! ] ' .
“Creation, Evolution and\Pubilc Education.” The Positien of
the lowa Department of Pubhc Instryction.
-ED.199074 -

‘Henig, Robin Marantz.
““The Battle Continues:. Evolution Called A ‘Rellglon
Creationism Deferided as a ‘Science’.”
Bioscience 29(9):513-16, September, 1979
EJ 210 125

Kyle William C., Jr.
“Should ‘Scnenyflc Creation' and the Science of Evolution

CIJE, 1973,

RIE, July, 1981 .

CIJE, 1 979
/ -

. Be Taught With Equal Emphasns

Journal of Research in Science Teaching 17(6): 519 27,
November, 1980.7%

EJ235104 . e CIJE, 1980

* ~ -:

'Mayer erlnam A -

. “The Incompatibility of, Sclenceand theSupernatural ARe~ .

sponse to Gerald Skoog.

. . Educatj eadersh/p 38(2) 158-59, November 1980
" - EJ 23 868 . . CUJE, 1980
Mooge, John A: " = . )

“Cr t|onism in California.” 2
Daedalus 103(3):) 73-190, Summer, 1974. )
EJ 101686 < . o " CJE, 1974 °
:Moore, JohnN. * .’
“Evoliition, dreation and The Scuentnflc Method."
American Blofogy Tqacher 35(1):23-26, 34 January, 1973. -
ol .EJ 069 311 ‘ CIJE, 1973
Nelkin, Dorothy > ,
“The Sclence-Textbook Controversies.” . <
;Scientlﬂc Amencan 234(4) 3‘3-39 April, 1976 Ce
36 0?8 ! ) CME, 1976

. . < b
‘. . . ‘ . <
- ¥, ~ p
. v
. , B .
" .
(]

"~ “Creationism

oo

-
~Nelkin, Dorthy L
Science Tex\book Controversres and the Politics of Equal

T

Time.,
ED 147 oty

Orlich, DonalF
in"the Science Classroom.” .

.Science Teacher 42(5): 43—45 May, 1976. ¢ .

EJJ199835 CuE, 1975.

Parker, Barbara. i’
“Creation vs. Evolujon: Teachmg the Origin of Man.””
" AmericanSchool Board Journal 167(3) :25-26,31-34, March,
1980. -y .
. EJ 217713

o
P
i .

RIE, May, 1978

H

C,; And Others. -

. - ~

ClE; 1980

§ o
. f‘(
Pearson, Craig. ‘g} \v
“Can Teachers Gope With-Creationism.”
_ Learning 9(7): 31-3 February, 1981. -
EJ 243 124 ) CIJE, 1981

Peterson,.Glen E.\\ -
"They Should Stop Shootmg Shoemakers Too, Shouldnt
They.”

3 American Biology J’eacher 40(1) 10-2, 42, January, 1978**“ .
. \Le Clerco, Frederic S. - . EJ 187 245 N CIJE, 1979 %
“. ' " "“The Consitution and Creationism.” Pinh Ch i St . -y
& American Biology Teacher (36(3) 139-145, Maroh 1974, ,,‘SF’CI o Bt greatlonlsm !
s jo% 416 CIE, 1974 " Compact 14(4):32,21, Winter, 1981. o I
2 Bavin, Florence; Joy,S. Lindbeck EJ.242 302 - CME, 1981.
oy “An Analysis of Selected Blology ¥extbooks for the Treat- .
¢ . ‘Pipho, Chris.
¥ ggr;tzgficgntrovlerelal lssues.” RIE, January, 1977 “Scientific Céatlon‘lsm A Case-Study.” )
3‘ N ! ! ’ -Education and Ugban Socre)l 13(2):219-33; February, 1981. 3
: Levin, FIorenceS “Joy S.-Lindbeck . - EJ 241 667 ; . CME, 1981 +
“An ‘Analysis of Selected Biology Textbooks for the Treat- Schodde, Pet 2 P
. +ment_of Controversial Igsues and Biosacial Problems g ?ttentlo:se;;s!ue in Science Te, ohin e ~
% Journal of Researchin'Science Teachlng16(,’§) 199-203, May, 'S AgTA Journal ‘80155-8 :F"f" °1980a g ' -
) . 1979. c . . ' &
CUTEN24Ze)T o L CliE, 1979 ~ EJ 228859 : o ' AC'/_ 1980
e - - Skoog, Gerald.! o’ T \z ‘
HEE nghtner"Jerry P. oD, ! i " J Y
: b Creationism Baong in the Blology Curriculum. .
3 A Compendium-of Information on the Theory of Evolutlon oes ’
and the Evolution- Creatlomsm Controversy."” /érjleggazr‘;:rologl[y Teacher 40(1)’23'6 29, Januaryc.:lt}%781 978
‘ ED 164 309 ° R, May, 1979 - . ; 4
. T Skoog, Gerald. ; - %
Mariner, James L. " et
. H'The Evolution-Creation Controversy in the United’States.” El&egalt’ls's}tar?i Im(/lolrve,d '%g‘g":’gf gsv sNgr:ra‘téorslsTrggo e
Journal of B/ologlcal Educat/on 11(1): 6- 11, March, 1977. EJUQ%aS 266’ -eagersnip ( v € CIJE, 1980 ’
EJ162979 .~ CME, 1977 g v ~
¢ . ‘ ) “A Statement Affirming Evolution dsa Principle of Science.”
; Mayer, William V. LA . Humanist 37(1):4-5, January/February. 1977. -
Evolution: Theory or Dogma.” - EJ 152363 -, - CIE..1977¢
E@QO% 572 ’ o HIE, November 1975 o "

Wemberg. Stanley L. ' .
*A Reply to Walker Mertens. and Hendnx on the‘Creation-

Evolution Issue:” - -

American B/ology Teacher 39(9):548-9, December, 1977.

EJ 182 070 - . . . CIJE 1977
Welch Claude- A“ .
%Evolutlo.n Theory and the Nature of Science.”
ience Teacher'39(1) 26-28 January, 1972:- t .
EJ 048_ 333 o Y- CIJE 1972
Prepared by' Patncra E..Blosser, Associate Director, User
Y Services
. S T , .

This pubilcalron was prepared with funding from the National | -

Institute of Education, U.S.-Department qf Edeation under.

contract no. 400-78-0004. The opinions expressed chls re- |

B 001t do not necessarily reflect the positions or policies ot NIE
- or‘the Departmient of Education v
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Squrces of Informatron on Sclence Careers :
Science tgachers, and their students quently are in ., - ‘

need of information on science careers.dr science-felated . .
careers. Some interactive compiiter-sgarching was done in Science
order to deterrhine the kinds of matenals on this topic'that 54.757
couldbe found inERIC. This factsheet is deslgnedto provide  gocuments
% -, ERIC users with some ideas about terms they might use in .

T Occupations
12,096
\documents

. searching ERIC as well as to |denlf\ysome of the materials N - : -
retrleved by computer searchmg o f/\ \ .
o T [T . intersect: Science & Ogcupations o
Approg;late ERIC Desc Mptors . . . ) 1,192 documents -
Al ERlC clearinghotses use the. terms found in-the con- . ) -~ .. o,
- trolled" vocabulary of the ERIC thesaurus, pubtlished by Oryx « " il
. Press. Thesaurus terms are known as descriptors. Some de- The results of combined terms wére as follows.
scriptarstare smgle words, e.g. career. O/thers are multi-word  Combination of Deseriptors: Documents Identified
tel;_r‘ns e.g. science careers, career explOratflon b -Sgience.& Occupations b :.1_192 .
elevantterms for mdlwduals wishing in ormatlon about™ Sciencé & Employme 1.393
. science’ careers are:; } R TR ‘Science & Career Exp ratlonr Lo 131 -
‘ careers i = _ Science & Career Awareness . - 1,860 ' -
- - science careers . , .o Scienhte & Career Guidance™ “ e . 2,997
. career awareness BN ~> . Science & QaneeLQb_mce -, : ) 337
¢ career‘choice N . . aSclence & Carebr-Education . . 632
—- - - career-exploratibn N - -~ Sciefite Gareérs & Career Exploration, v 147
- -~ career guidance My e Science.Careers & Career‘Awareness ~ 0 33
5, " employment Lo " Yo Science Careers & Caréer Choice ‘3 ) 51 )
" - occupations o N . Science Careers & Lareer Education . « 65",
e career education \ Science & Career Awareness or Careegr Education 709
: _science ) . . Science Careers & Career Awareness s .2 .
§ N -+ or Career Education - - . ., 81t o
Results of Some Search Comblnatlons ¢ " Advice to ERIC Users . B S

= ] ’, -

. : (
The Bibliographic Retrieval Seryices (BRS) system was (faPersons interested in finding information about sclence
used for the searches done for ti® fact sheet. The number of feers or science-reldted careers shouldbeable to identify

documents identified varied with the term; or combmatlon of  many documents in the ERIC data ‘base. Thdse individuals ‘

terms, used; as-illustrateti below: - . . interested in a. comprehensive searchrshould ude S8me com-

Descrlptor Docum'ents identified  bination of single word'terms with the descnpto I'science.”

S % . T, 4 757 Those who wantto scan fewer documents'would be advised -
ciénce: . e o ' to usethe descrlpt'or “science careers’ with some other term,

N OCCUanOﬂS--~~ e U : 12,006 . orterms in order to Jimit the amount of documents identified’
N Employment IR . - 20,825 by the search process. . .
Career Exploration® Do . - *1,400 ) . .. PR
Career Awareness '* . 1,860 Some Representatlve Documents T - ’ :
g'::gg: g::;ilg:ce ST P g:?gg The following list contains the ED or- EJnumber. author )
Career Education - . 7,548 document title, ?nd source-of ERIC abstract (RIE = Re- -
, _ Science Qareers. U ‘ 312 sources in Education or CIJE = = Current|index te Journalsin »
% .o Etlucation) of some representatlye m terlals |dent|f|ec{ by
. By stganning this’ I|st the.reader. can see tHal evéirthe ERIC searches.. . -]
apparer?}{y ostrestr ,chvedes,c@\fgl':,memareers"stlll 'Using “sclence cargers” combined wuth either ‘career
- retrieves a lar large-riumber of docuiments (312). It seemetd a  awareness”.or - *career education,” these were some of thé
i good id e’a‘to try some combinations of descriptors, to see materials ldentmed ‘. T e »
o - ® how;nany documents would be |dent|f|ed when terms were €D 199 V50 L v ;_ /s A - .
f . -combined: : .- - T,
T -« - Combining terms’ allows the searcher to retrieve docu- {','0""; DB)N;JV"B ), : " -
" mentsin which sevetal approprlate descriptors.are used. For R?gaJ"l’”a -Technical Manne Céreer OPPO"“”’“BS ’” Texas -l
P example when the déscriptor ‘ sclence"was combined with uly 1981~ . e T, v-/'-,'
‘ “occypations,” 1,192 documents: containing both of these; ED 198,336 ° ; ¢ o A
: terms were identified. This situation mlght be thought of in Explonng Careers sc/ent/f‘c and Techn[cal Occupaﬂohs C g
" terms ofa Venn diagram . , RIE July 1981 L . L ST ey
M ; 'I.b. . , -~ ,04 .-;.“‘%:_-‘ ‘.- ° : ':
e o ve ,,c im Ml e ol ,[? 5 5 N e i r~ N * . ‘v
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ED 196 700
Enyironmental Protection Careers GurdebOok

RIE May 1981 o .

- Ep,187997
Project Chqice #113. A Career Unit for Grades 3 and 4.
Scientists. . Yo e T
{Science and Engrneerrng Occ’upatrons Career Cluster)
RIE Nov° 1980 Sac . A . CoL
ED 187 963 T A S/
Project Choice #.‘L A Carser Edu tion Unit for . Junror High
School. Screnceand Careers (Sc nce~and Engineering Oc*
cupations Career Cluster) o
RIE Nov. 1980 . . s[
EJ 223 336 - = ) i

Ciborowski, Paul J.
“A Career Education Seminar for Hrgh Schopl Females.”
CGIJE Oct. 1980 o . \>

N

_EJ 220 053 - R

~

Clapper, Thomas W.

&

\

"A"School-Community Sciente l:xp*e"rrence GreaWalley s

~——Chemistry-Industry Awareness Program.”
_ CUE Aug 1980 )
, EDY 66/056 o ~

" RIE June 1979

*Winter, Charles A.

Mar?r/re Related Occupations. A Primer for Hi Schaol Stu-

derts. Insight 7. @_ -,

ED 161 764
Opportuhities in Biological Scrence Careers
RIE March 1979 . .

ED 156 870 } .
Ondrake, Greg. A -

>

. Twenty Caréers and Classroom Experrences fo Teachrng

. Science.

- and Data Base. * -
RIE Aug. 1976

RIE Oct 1975

Q

"ED 139 380 ’
. Edwards Judith B. and Others

VEpatodee Y L

i
|

.

-]
i

RIE Dec. 1978 . . ,

Elements of Computer Careers. B
RIE Oct. 1977 R

ED 120 417" '
Thal- Larsen, Margaret and Gerald R. Parrrsh

ED 106 546 . - b
Sleep,.Gerald and’ Others

Career Activities in Science: Grades 7-12.

tgrms screncecareers ’and “career education” or “occupa-

thnS are

N
Some of the documents retneved i\:{jtrch using

MacCorquodale, Patricia;,

Interest in Science Course and Career,é A Comparisgn of '

Mexican-American and Anglo Students
RIE Aug. 1981

" EV'289 406" - T

. Cook,.Don. + )
#*Training and. Manpower in Envrronment‘épQUality
CUE May 1981 —

"EJ238208- - )

Smith, Elsie J.. . .

"Career D’evelopment of Mlnonties in Non}radltio ]
o

e

-\search services avéilable in their state 'should write to the

y - . - .
EDI155 017 ‘ . LY |
Elardl James .ot " B |
Ocean Careers: A Survey of Opportunmes apd Requlr’ements N
RIE;E Oct 1978 ' L |
ED' 120 348 e -
Zupfer John and Others ~ - “ . .
Career Related Science Unrts, Teacher Edition v

Al;g 1976 . - ‘ .-
110°341 : o S
K . .‘

eves, John P.and Alison D. Head
Sax Differences in Preparrng for Screntrfrc Occupations.
?e Dec. 1975 ‘ X i

ED 107 783 - . P *m
Alexander, Elaine.A. )
Career Education in the Seventh Grade Scrence Class

reer Development Project. S, IS
RIE Nov. 1975 . . C '
106 578 " ' S

reer Orientation: Grade 7and8:A Unrfred\fppr,oachj: Sci-
-énge-Careers.-Activity-Manual — - - -\

IE Oct. 1975 -

D 094 208 ,
Rever, Philip R.
Scientific and Technical Careers. Factors Influencrng the
Development During thg Educatr.onal Years, Monograph 12. -
Final Report. i .

RIE Qec 1974 gy

EJ 216 626
Prien, John D. Jr.
“The National Executive Committee on Guidance: Helplng N
Young People Make Informed Decrsrons :
CIJE June 1980

s

EJ 194-857 | ) ) ‘
SimMimons, Barbara-and Eddie Whitfield o
“Opening Doors tp Science Gareers.’ -
CIJE May 1979 . " .

EJ187 284 - S K t

Kastrinos, William I
“Factors to Consider in Choszrng a Health Profession
" CIJE June 1979 | .

|

EJ 174 442’ v X < “ -~
_Davis, Lou ' . ‘
“Where Will | Work i in 1992'7" .
CWE June 1978 - 7 . Vo

/ . \

scrlptors forthelrmterests Readers tho are. ncertaln of the -

MEAC Information Reference Center gnd r quest a listing
of search seryices. (Tﬁere is no charg foy this listing).

: Wals belgg placed in. the ERIC system each month that
. 'daal with science career information should scan the subject

1E May 1981 -7
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Sourc]es of Iﬁformaﬂ ‘

This science educatlon fact Sheet Has been desngned to . Presents Iife science curriculum des gafor stude ts en-_
provideteachers withsomesqurces af nformation related to " rolled in th coordinated vocational e tlon and training
science activities that might be used ith specual students for disadvagitaged and handicapped youth program to ena-

P

Forthepurposeofthlsfacts eet “spedial students’ includes ble them tojfulfill the laboratory science course requ ement

“‘not only those students with learning gisabilities or phy#ical for gradu ion from-Oklahoma high-schoofs: ---

disabilities but also those students censidered to be gifted. F Pearl and-Bihah Eiiam

ReferenCeés th ave bee|n cgtegonied ongthe basis ofthe d|sab||-- “'lt'iraz?t?: thee zI;]/IaitmalulanaHealrta to the Visually Han capped

“ity- or condition involve
A computer search of the ERICd a base was run, usmg T_thLes on lTn C%ncritéa 1%xp8e|;|ense 1975 —

the“descriptor “science activities" i# combination with the e Scignce Teacher 42(10):f ec.,

following other descriptors: ..

. 9 ) P ) Progfamed mstructlon is used with concrete experiences
handicapped students e .o and rafsed diagrams to teach the mammalian heart to both .
ha:}dlcapped children . p .and vnsuaIIy handlcapped students.

i oo

:::u::li'"?:;?"::sgedmf I ' o® Billi wgs__C:\ﬂt:tert and others

learning disabilitjes —3. .7 -~ TLighting Up" cience for the Visually Impalre

perceptual !_tandicaps i\ - m ‘éh 2gglggce Teacher 47(3):28-29, Mar., 1980
*- physical disabijlities £ - .

physically handicapped A v - 4 Science activities us|ng tactlle and auditpry alds tohelp ,

special health problems’ / X - [ / isually fmpaired students learn blology an descrlbed J

] . ~ V.
z?“:fic? h_a;dlcaps i ... Karnes, Meile B. and Paula S. Strong
ainstreaming fo. . Nurturing Academic Talent in Early Chif@hood: Science .. -
sp'émal education ‘ / , ED161 530 - :
itd disabiliti oo :
. e ';nifted sa rihies // ’ - Guide for educating young glfte taIented handlcapped
4 . . ch|Idren and gifted chlldren with n handlcaps is presented. )
-, Some comblnatlons of desc rptors did notwetrieve any doc- Yonkers City School Dlstrlct NX. L .
- uments. For example, sciengce activities combined wutt{Spe- Classroom Mapagement Systgfns for Impfementatlon of In-
cial health problems resulted in Ohils (no documents) as did dividualized Instruction: Utjfizing Science in “Programs tor
. science activitjes:combined with speech handicaps.,
fs - the Handicapped. . <

Eersbns searching thef RIC data base need t6'be aware ot ED 115 032 . '
theéactth:t Soma ch d. ,Fm dest;ggt:)ézéetl:vatrtt to s%emgl Contains 80 scien activrty cards designed to téach ;/an-
students have occurred. From e terms hand- -
icapped, handicapped,children, handicapped students were OES st(:lebncettoplc tac_h 'actlv;ty carg:tc{)ntalns information

. accgptable descrlpt s to use in searching the ERIC data, abolit-objectivepr materials-and procedufes. ,
M_____bas,e____eg:n in March, 1980, the 'term_'dlsabllltles ré- Post Thoma$ Reand others
= placed the handic ped terms. As of March, 1980, handicap-~ — ~ " “Labotator-Bdsed Mat fematics and Sclence for the Handl-
b .ped, hgndlcapp chitdrefi, and handicapped students be- cappe ild."e v
s camemvahdd criptors. ERIC searchers now need to search Sciende and Ch/ldren 1 3(6):41-43, Mar 1975
.. by coo;dina fifg (combinmg) specific descriptors, with the" i s
" disabilitigs term, ot use disabilities with the appropriate stus Suggestior i
. ggestlons are glven for, pIanmng a laboratory-based
i, ?::i:. so ' rc?‘nga;ogozgeogl;educetnonal IeveI descrlptors it -‘ program and guidelines for teachers-of both, handlcappid
(g\‘fee documents or journal- aricles were retneved by and gon: handlcapped students are mcluded
than one ‘combination’ of descriptofs‘. appar ntly be/ Watllng, Carol and. Raymond E. HaIIard . ‘ ) '.g
: 4lise moré thah one disability. Was used t6' characterize jie; «“The Sea Beside.Us™ - L
? =" ‘Contents of the publiqation Because factsheetsare briéf, a, Teaching Eg(ceptlonal Chlldren 7(1) 26-28. Reb., 1974
ey .'docutnent will be cited oniy the first time it was' retr ed by | . EJ.109'312" . ol
7’“ the computer search ‘ i R T ’0utdoonand-overnight experJences for handlcapped chil- _
' e b dren arg described. -

Scronco Activltm g Handlcipped StudcnulChlldren n j“‘-vﬂVannan Dénald A 7‘ - X i -

Spann. Margaret and; Connie Cqun L f9 : "’ “Séience.Activities qnd the Retarded Chlld"

" 1:Life Sclence: A- Cumculum Guide e v l * :Sciehce Activities Dec/IJan 1974, pp. 37-38 .
v H =0,1‘13 565” . : SRS 3 ’ - 56091 787 . - . e L
%4 L N < ‘.' = - “ s 0 e
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’ Ten resource artlcles and books useful to special educa-
-~ tion'and elementary teachers who wish to provide science
activities for slow learners and retarded students are bnefly :
- distussed. .

_ Thier, Herbert D. and DOI’IS E. Hadary
"We CanDo It, Too"

Science and Children 11(4):7-9, Dec., 1973

EJO91 642 . "
Descrlbes some adaptations of science exercises foundin

" the' program, “Adapting*Science Materials-for ffe Blirid."

-Science Activitles + Vlsually Handlcapped/Visually Im-
palred - )
. Ricker, Kenneth S. »
Teaching Biolegy to Vlsually Handicapped Students Re-
source Manual .
» ED 191660 e B '
- Nfumerous technlques for, adaptmg sCIence actwttles in
mtroductory courses in' biology in which mlcroscopes are
used extensively-are presented.

Y
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Thier, Marlene © ¢

T2

LR

,v..,,.

s

K |mpa|red ch1ldren aged 912,

..

. ED173.071

Qo

“Utilizing Science Experiences for Developlng Vlsual Per-’
« ception Skills"”
Science and Children 13(6) :39-40, Mar., 1976
-EJ 138 573- -

Alternative approaches for developtng VIsuaI perception
. skills found in using selected science experlences are de-
scribed.

Kayfman, Abraham S.

“Tutoring .a Visually Handicapped Student |n ngh School

Chemistry”

New Gutlook for the Blind 65(10): 313317, Ded 1971

EJ/048 860 :
Teacher-developed materlals and techmques are de-

scrlbed “

DeLucch| Ltnda and ‘others - -
“Science Activities for the Visually Impaired: Developing a
"Model" * .
Exceptf‘na/ Chlldren 46(4) 287-288 Jan., 1980
EJ 223 680

Describes the Sclence Activities’ for the Visually Impalred
(SAVI program developed for-use with bllnd and visually

~

s

"

Kaschner Susan’ K ‘

. “Viewing the Earth with Closed Eyes .
" .Science Activities 15(3):12-13, 1978. - o
EJ 194 937 .

Describes earth sclence actlvmes for the visually impaired
student... *

.Tallman, Dennis e .
“A pH Titration Apparatus jor thé Blind' Student”
Journal of Chemical Education 55(9) 605 606, Sept 1978

EJ 191 327

DeScrlbes the apparatus used and experiments pertormed
mafreshman analytical chem|stry course byablind student

Science Activitles + Learning Dlsabmtles

-

{\

-« Ball, DiameIW .o

ESS/Special»Educatlon Teacher‘s Gurde ,

Descrlbes ES§ 'units that can be used w\t\\students in
grades 1-12 in specaa] educatmn programs e,

~Owens; Jean:_ i ' -,

“Project Success for the SLD Child Cufriculum Modiflcation

ED 089483 - -.°
Some science actfvlf' ies on-plant growth arg included in

thistgulde for teaching language dlsabled eIe entary stu-

n ~

-~

o~
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Sclence Actlvities + Physlcal Dlsabilitles/Physlcauy Hand-

_ lcapped .
Jones,“Alan and Anthony Barnett

"“Science for the Physicaliy Hand|capped o
"Special Education: Forward Trends 7(3):25-28; Sept 1980

_EJ 238815

. Several experlments deslgned to provide “safe’ scnence
*activntles for ju’hror high school physically haridicappad stu- -

dents are descrlbed

>

(AW

Science Actlvities + Speclal‘Educatlon

“Jennings, Frederlck and Peter M. Metro
Ecology for the Exceptional Child ~

ED 180814 -

This guide’ presents a student-centered prog

4

N

-,
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door education for students of differing exceptlonahtles

Schery, Stephen D.

Screﬂee-Glasses for Mentally Retarded Adults"

EJ 109 971~

~ A sciehce | p
stltutronahzed adult is dlscussed

» Science Activities + Gifted
Romey, William D.

s

Y

L

s

_ The \Science' Teacher 42(1) 44-46, Jan., 1975

.~

[:r: of out-

ﬂhrmentaﬂyﬂ'etarded m_, - 3

Teaching the Gifted and Talented in the S¢ience Classroom
ED 197 522

Guidelines for presenting science to the gifted and tal-
ented are presented. Science activities are provided. Basic
skills as they related to the gifted are discussed.

*.Doyle, Charles

“An Energy Education Unit for Upper Elementary
NJEA Review 54(3) 26-27 Nov., 1980

EJ 233475 .

A two-part uniton energy deslgned for gifted fifth and sixth .
grade students is described.

gra,des"

~

. Landis, Mel fodee

The Class Menegerle A Compilation. of Exciting Actlwtles for )

Secondary School Students -

N

.

>

ED 162 471.

Science activjties are included in the information pre-
sentéd about activities designed to foster growth in creativity
and upper level thinking of secondaryschool students who
are classified as g|fted s

James, Sally *

Pro/ect Success: Electr/crty
ED"150 784 i
DeMaray, Bryan . ’ ) .
‘Project Success: Marine Science .
ED 150 783 K

Packats of materials desngned to teach these topics to

———gifted-elementary students" mclude pre-post tests vocabu-

lary lists, technlques and prolects i

Science: Currlculum Guide, for Teachlng Glfted Chlldren
Screnc_Q_m.Grades Oné Through Three A Sample Ecology
Unit " .

ED 146 772

Includedis a sample teaching- Iearnmg plan foran ecoIogy
unit as well as @ight sample lesson plans

‘.
<, .

.

-»Prepapd by Patrlcla €. Blosser Assoclate Dlreotor User '

. Servuces
s e 3

. Thlspubltcatlonwaspreparedmth tundlng(romtheNatlonal :
. 1hstitute of Education, U.S, Department of Education under
contract no. 400-78-0004. The opinioris expressed in this re-

port do not necessarily reflect the positiofis or policles of NIE
< or the Department of Educatton
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"+ .. .. The Role of the Laboratory S
T " .in Science Teaching .~ -

Ll

. > Inthese days of |ncreased costs and decreased funding for

_education, science teachers are coricerned thatbadget cuts

will result in less funds for supplies and equipment ‘for .

laboratory activities. The demand for educational actounta-
bility emphaS|zes for many persons, student achievement.’
_____which is determined in large part by paper and pencil tests.

funded by the Natlonal Science Foundation in-the 1960's.
“Science as inquiry” was the slogan. Teachers were enc“bur-
aged to restructure their teaching methods so that students

* were reqyired to fake an active role in Iearnmg and to gain .

skill in knowing what questions to ask of areport of inquiry,
when to ask these questions, and whére to find the answers.

Teachers and admmlstrators seeking support for the £0n- -
tinuation of laboratory instruction in science ‘can find infor-
.mationinthe ERIC data base reIated to the role of the science
Iaboratory ve .

What Uteratureis Available in ERIC?

A search of the-ERIC data base using terms such as ‘‘sci-
ence laboratories™ and “science instruction’' would result in
the identification of a lat"ge number of documents. If the term

“educational researoh' were added to the search, much
material would still be retrieved. A large amount of the litera-
ture on theroleof the laboratory is opmlon-based rather'than
research-based. Related to these opinions are descriptions
of goals and objectives science educators cgnsidered ap-
propriate for science teaching and learning. Research- based

. literature eantains information on how well {if at all) these "

. goals are attained by students as a resuIt of experlences m

. the science Iaboratory .
i .

What Do’ People Believe About the Role of the Laboratory?

oo

A long-hetd belief i5 that the Iaboratory is an important
means of instruction in science. Labgratory activities were
used in high, school chemlstry in the 1880’s (Fay, 1931) The
use of laboratory activitles in high school physics classes

. was given support by the development, in 1886, of Harvard

University’s list of physics experiments to be includedi in high
school physics slasses for students wishing to enroll at Har-
vard (Moyer, 1976). Laboratory instruction was considered
essential because it provided for training in observation, -
supplied detailed information, and aroused puplls
“interest—reasons for using the Iaboratory that are strII ac-
cepted almost 100 years later..

‘Contributors to the 59th yearbook of the Natlonal Soclety
for the Study of_ Education, Rethinking Science Education,
stipulated that every‘laboratory activity should have a clear-
cut educational purpose ‘and identified five purposes that

: Iaboratory activities might serve; (1)to add realitytotextbook

_betrue;; (4) ta give students oppaqftunities to pitthejrjaborat-
. ory skiljs against par in seeking experimental answers;.and
_-(9)tacreate opportu nities-wherein students predictevents or
cu:cumstances andthen design experlments totesttheaccu-
_racy, of their predlctions (Henry, 1960, pp. 245-247). .
_The use of the laboratory asan instructionaltechnique was
given Support by the sclence course lmprovement projects

Clearmghouse for Sctenée, Ma’thematlcs anda
"Environmental Educatlon

1200 Chambers Road, Thlrd Floor

Teaching science as dogma was to be avoided.

More recently Shulman and Tamir identified five groups of .
objectives that may be achieved through the use of the
Iaboratory in science classés;: (1) skllls—mampulatrve in-
qunry, investigative, organizational, communicative; (2).
concepts—for example, hypothesrs theoretical model, -~
_taxononiic cétegory; (3) cognitive abilitiesLcritical thinking,
problemsolving, application, analysis, synthesis, evaluation,
decision making, creativity, ¢4) understanding the nature of
science-—scientific enterprise, scientists and how they work,
existence of multlpllc:ty of .scientific ‘methods, |nter-
reIatlonshlps between science and technology and among

the various disciplines of science, and (5) attitudes—for .

example, curiosity, interest, risk taking, objectivity, preci-
sion, confidence, perseverence, satisfaction,:responsibility,
consensus, coIIaboratron,,and liking science (Travers, 1973,
p. 1119). ) . '

o'
v

. ' s
What Do Critics of the Laboratory Say?
" Just as the laboratory has long had {ts advocates, it has

*

also had its critics. Establishing scierice laboratories in-
volves more expénse than purchasing textbooks does, not to
mention thegontinued”need to replenish consumable
supplies and 7€pair or replace equipment. Scheduling dou-
ble periods for labaratory instruction_ may be a time-
.consuming administrative process. Teachers of other con-
tént areas may not recognize the demands involved in con-
ducting laboratory activities and may consider that their sci-
ence, colleagues have lighter teaching scheduyles.. » *
. Evenwithinthe science education community labaratories
were subject to criticism. The demonstrative or verification
function of the laboratory was considered to be overem-
thasnzed with little emphasis pl'aced on the functions of
provrdfng students tangible experience of some of the prob-

. _lems dealt with by scientists or of the difficulty of acquiring

[

demonstrate to themselves something they atready Know to .

R

data. Laboratory actjvities were not expertmental and quan-
titative but were illustrative. They did not convey to students
an accurate plcture of the nature, method and spirit of sci-

. ence.

What Help Does Edacatlonal Researcb Provlde?

When supporters of science laboratory actlvrtles turn 1
teducational research, they find'mixed reSults. Much of the
educational-research literature is produced from doctoral
studies.Such studies are usually arrindividual’s first attempt
atresearch. Most are single studies, with no further follow-up

~of the subjects who were involved. Wh‘ educatlonal re-

.

P

-~

4

. -




o e
-

-

P S “ A R - .
. . { s

.- T —

N g

LN

to be of the comparative yariety. Students’ receivmg method
A are compared with similar students receiving method B.
Frequently one of these methods is referred to as the*tradi-
tional” approach to_instruction in science. The reader is
often left to his’/her own dévices to determine whattook place
in the traditional approach even if the experimental treat-
ment is described in detail (and this does not/always occeur).

. Science education researchers have looked at the influ-
ence of the laboratory on achievement; attltn?/des reasoning,
critical thinking, ‘scientific thinking, cognitive style; under-

standing science; science process skills; laboratory skills or "

manipulative skills; interests; dogmatism; retention in a sci-
ence course; and theability to doindspendent work—among
other variables' (Blosser, 1980). Many of.these studies re-
sulted in the flndlng of no sTgnmcant d\Ifferences between
9"6}3 °

es this mean there is no support to be found.in educa-
tional research for the continuation of Iaboratory actlvmes in
science classes? Certainly not.

1)

What are Some Positive Findings? -

.

T

Results from at.least two studies were that Iaboratory ac- T

tivities appear to be helpful o students tated as medium to
low in achievement orn pretest measures (Boghai, 1979;
Grozier, 1969). Godomsky (1971) found that laboratory in-
struction did increase students' problem-solving ability in
physical chemistry and that the laboratory could be a valu-
ablé instructional technique in chemistry if experiments were
genuine problems without explicit directions. Comber and
Keeves (1973);in thelr study of science education in 19 coun-
tﬂes, reported that ‘in six countries where 10-year-old stu-
. dents made observations and did experlments,ln their
sch'ools the level of achievement in scjence Was higher than
in schools where students did not perform these activities.
Reséarehers (McKinnon, 1976; McDermott et ‘al. /1980) work-
ing with oider; dlsadvantaged students_report tfie impor-
tance*of IabBr,atory activities. In thé Iaboratory setling, ac-
tivities can be designed te create Yisequilibration t6 encour-
“age cognitive developnyant scneanlc ideas can be intro- -
duced, concreteexamplesandtheopportunltytomampulate. v
‘materials canbe provided. Students using graphs, diagramis,
and verbal statements can relate these representations to the
real world : K

o

G

"WhatstheProblem? , S - Lf

. If research data exist that support the role of the Iaboratory

in science ieatfilng. why are educators still faced with the

. ‘problem of defending laboratory actiyities as an- essential

~#*component of the science curriculum? Oftep the need to be
educationallyaccountablg hasbeen translated as the need to |
«increase test scores. Complex ideas and relatidnships arq .
difficult to dest in a multiple-choice format and areas em-
phgsized are those which can be measurgd by such testg
Such apractice limits whathtaught Objectives forteaching”
science are broader than just the accumulation of a.store of
factual information. .
> ‘Data from the national survey by Welss (1978) and the case
stﬂdles (Stake, 1978) show that. Iaboratory work ‘and/or
hands-on’ science acfivities are-used less frequently than
science gducators would desire: Teachers defend<this. Iack
bytalk of student apathy and of problems involvedin manag«
ing “laboratory activities, as well as'in maintaining science
#acilities and replacing equnpment and supplies. . R
However, .it we believe .that knowledge begins with the

-

T “f'”“sea-rchfécusedon instruction is analyzed, much of itis foundm :

+ This fact sheet was based in large part on A Critical Review
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assimilation of.data from the environmant and that individu-
als Tearn by | havnng the opportunity to explore and interact
Jwith materials, we-have an obligation to provide laboratory
activities that allow our students to have such opportunities
‘and to experlence somethmg ofthe nature, method.and spnrjt

Tms publ ucallon was propared with funding trom the National!
lnsmutq of Education, U_S. Department of Education-under}
contract no. 400-78-0004..The opinions expressed in’this ra-
port'do not necessanly reflect the positions or policies of NIE
,ortho Department of Education.
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