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Tedching Controversial Itsues in the Science
Ctassroom:Creationfsm vs. Evolution

The conclusion of the Scopes trial in Tennessee apparently.
, did notsettle the issue of evolution vs. creationism. Teachers

arstill requesting assistance in handling the pressures of
fundamentaliit creationist groups demanding equal time. In .

1976 the National Science Teachers Association published,
in:The Science Teacher (November' issue), the organization's

. position statement entitled "Inclusion of Nonscierice
Theories in Science Instruction." This position statement
follows: ,

,

Throughout his recorded history, man had 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-

.' ganize his knowledge, and developed systems to aid himln
understanding and explaining his origin, and nature, and
his place. in the universe. Among these systems are
philosophy, religion, folklore, the arts, and science.
Science is the system of knowing about the universe
through data collected by observation and controlled ex-
perimentation. As data are collected; theories are ad-

. vanced to explain and account for what has been ob- Bird, Wendell R.
served. The true test of a theory iirscieecelethreefold:,( "Creationism and Evolution: A Response to Gerald Skoog."
its ability to explain what has been observed, (2) its ability Educational Leadership 38(2):157, November, 1980.

to predict 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, William. J.! ,a$ required by the acquisition of new data.

- Creationists Limit Scope of Evoluiion.Caie."The National Science Thachers Association upholds -tlitrr-.. 1(4488):1331-32, March, 1981.'

become intormEtd abatlt man's many endeaVors, taunder-

5 c i pert
, ,,

1 .
.

..:

right and refognizes the obligation of eachindividual to - EJ 242 96 ' CUE, 1981

stand and explaidwhat each endeavor has contributed :to Callaghan, Cathehne A.
,' mankind, and to draw his own conchisions in each area. " ','Evolution and Creationist-Arguments."

The National Science Teachers Association also reCog- Ameriban Biology Teacher 42(7):422-25, October, 1980.
EJ 232 976..

.,
CIJE, 1980sizes its great obligation to. that area of education dealing - - ,

with science: -Science education cannot treat, as stlance, Chambers, Bette
those things not-in the domain If science. it cannot deal, --"WhyA-Statement Affirming Evolution."- __ .with, as science; concepts that have been developed' in thimartist 37(1):23-4, January/February, 1977.
other than scietitific,ways. Moreover, the National Sciende ...,,_____EJ152 366 CIJE, 1977., Teachers Association vigorbilsly,Opposes all actions that , I
'Would legislate, mandate, or, Coerce the'lnclusion in the Cloud, Preston .6+

corpus of science, including textbooks, of any theories
that do not meet the threefold criteria given above. (p. 59).

oitt. .. .. .. .. ..

To assist science - teachers, curriculum coordinators, and
others in dealings with the teaching of evolution. vs,

-creationism, this fact ,sheet has been preparedto.provide a
bibliography of materials OT1 thIS'toriic found In the ERIC data
base. Both documents and journal' articles are included;
documents may 15e i0entifieclby ED numbers; journal arti-

`g dies, by EJ-numberi. Abstracts-of documents are found in
.Resourcesin Education (RIE). Annotations ce journal articles.

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 Guideto
Interaction and Influence.
ED 164 360

Alexander, Richard D.
"Evolution, Creation, and Biology Teaching"
American Biology Teacher 40(2):91-104,107, February, 1978.
EJ 187 274 CIJE, 1979.

Aulie, Richard P.
"The Origin of the Idea of the Mammal-like Reptile."

.American Biology Teacher 36(8):476-484-511, November,
' 1974.

EJ 107 922 .

Bergman, Jerry
"Teaching About the Creat(on /Evolution Controversy.
Fastback 134." =...
ED 178 401 . RIE, March, 1980'

RIE; May, 1979

CIJE, 1975 ,

.

"'Scientific Creationism'A New Inquisition Brewing."
Humanist 37(1):6-15, January/February, 1977.
EJ 152 364 . CIJE, 1977 ;...- .
"Creation vs. Evolution; The Debate Goes On."., , -

American School Board Jouma1.167(5):33-34, 38;May, 1980.
EJ 223 593 , 1:,, CIJE, 1980

...
Dawes, John A., - .

"A Simolation Model Approach to the Study,of Evolutioni"
Journal of College Science.Teaching 7(2)102-04, November,
1977. , ...

EJ 190 766 CigE, 977

1... -



Desieno, Robert P.; Frederick D., Horn
"Literature and Science for a January Term: Darwin and
Evolution."
Jobrnal of College Science Teaching `3(1):61 -63, Octover,
1973: .
EJ 085 174

Gerlovich, Jack
"Creation, Evolution and'Public Education.'
the Iowa Department of Public Instruction.
ED.199:074-

iHenig, Robin Marantz.
"The Battle Continues:. Evolution Called A 'Religion,'
Creationism Deferidedas a 'Science.."
Bibscience, 29(9):513-16, September, 1979.
EJ 210 125 - E, 1979

Kyle, William C., Jr.
"Should ' Scientific' Creation and the of Evolution

. Be Taught With Equal EmphaSis."
Jqurnal of Research in Science Te'aching 17(6):519-27,
November,
.EJ 235 104 .

CIJE,_ 1973,

' The Position of

RIE, July, 1981

Le Clerco, FrederiC S.
' '"TheChnsitution and Creationism."

American Biology Teacher (36(3):139-145, March, 1974.
098 416 ' CIJE, 1974

evin, Florence; Joy,S. Lindbeck
"An Analysis of Selected Biology textbdoks forthe Treat-
ment of Controversial Issues.".
ED 128 184 RIE, January, 1977

Levin, Florence_ .; Joy S.,'Lindbe ck
"An AnalYsi's of Selected Biology Textbooks for fhe Treat-

ment,of Controversial Issues and BioSocial problems."
Journal of Research in'Science Teaching 16()':199-.263,MaSt,

CIJE, 1980.:

1979.
B1'224 291 1 CIJE, 1979

Lightner;,Jerry P.
CompendiumOf Information on the Theory of Evolution

and the Evolution-Creationism Controversy.'
ED 164 309 ° R1E, May, 1979

.

Mariner, James L.
."The Evolution-Creation Controversy in the United'States."
Journal of Biological Education 11(1):6-11, March, 1977.
EJ -162 979 CIJE, 1977

Mayer, William V.
"Evolution:'Theory or Dogma." '.
ED 093 572.

Mayer, William V.
. "The Incompatibility of,Soience andthe Supernatural: A' Re-

sponse to Gerald Skoog.;"
Educat eWership 38(2):158-59; November, 1980 ,
EJ 23 668 CUE, 1980

. file, November, 1975..
4

Moose, John A;
"Cr6ationisni in California."
Daedalus 103(3):173,190, Summer, 1974.
EJ 101 686 = CIJE, 1974,

tModre,,JohniN.
"EvolUtion Creation, and'The Scientific Method."
Ametican BiblOgyTitather 35(1):23 -26, 34, January, 1973.

069 311 CIJE, 1973

Nelkin, Dorothy
The Science-Textbook Ccintrdversies."

.Scientific AMerican 234(4):03-39; April, 1976

.. ,
EJA16 078

,
CIJE, 1976

it
.Nelkin, Dorcthy.

Science Tex book Controversies and the Politicks of Equal
Time.
ED 147 971 RIE, May:1978

Orlich, Donalh C.; Anq Others.
"CreationiSmiin the Science Classroom."

,Scierce Teacher 42(5):43-45, May, 1975.
EJ J19 935

Parkbr, Barbara. 5

"Creation vs. Evolu,ion: Teaching the Origin of Man."
American-School Board Journal 167(3):25-26,31-34, March,
1980.
EJ 217714 CIJE; 1980

II
Pearson, Craig. 0
"Can Teachers Cope ith-Creationism."
Learning 9(7):31-33, February, 1981.
EJ 243 124

#

CIJE, 1975.

Peterson,.Glerr E.1,
"They Should Stop Shooting Shoemakers Too, Shouldn't

,
.

They."
American Biology Teacher 40(1):10-2, 42; January, 1978. ,

EJ 187 245 - CIJE, 1979 1,

Pipho, Chris. . ii
"Scientific Creationism."'
Compact 14(4):32,21, Winter, 1.981.
EJ-242 302

,Pipho, Chris. . .

"Scientific CpreatiOrfism: A CaseStudy."
-Education and Urban Societ, 13(2);219-23; February, 1981.

EJ 241 667 - . CIJE, 1981

CIJE, 1981

CIJE, 1981.

. Schodde, Peter... . , ,...,. .. ' '
"Cdritentious,fg,s'ues in Science Teaching."
SASTA Journali801,:5-8, April, 1980. ,

, ca, 1980.EJ 228 859 i i .. -

$4.- Skoog, Geralc0 1 ..-- V-*'-'
) ..

"does Creationi(sm BelOng in the Biology,Curriculum." ,'
American Biolog Teacher 40(1)!23-Q,29, January, 1978.
EJ 187 248 .,.1

!

.*. - ' / CUE, 1978
.- . .

Skoog, Gerald..1 ,
..

"Legal Issues Involved in Evolution Vs. Creationism.
Educational,Leab ership 38(2):154-56, November, 149$0 .

i 14EJ 236 666r - ' . . CIJE, 1980
t 'i . -

"A Statement Affirming Evolution as a Principle of Science."
, Humanist 37(1):4-5, JanUary/Febrnari, 1977. ,

E,1152. 363 ,.. '- , . CIJE,.1977/

Weinberg, StanleyL. . .
, .. .

"A Reply to-Walkee, Mertens, and Hendrix on theCreation-
Evolution Issue,"
AinericanBiolody Teacher 39(9):548-9, December, 1977.
EJ 182 070 1 , . CIJE, 1977

h. .

Welch, Claude A.
N. .

Evolution Theory and the Nature of. Science." r
, SoitTce Teacher 39(1):26-28, January, 1972:-

.. , . CIJE,,197EJ 048 333

Prepareh by, Patricia E. Blosser, Associate Director, User
Services

This publication was prepared with funding from the National
Institute of Education, U.S.Department of EdEtion under,
contract no. 400-78-0004. The opinions expressed in this re-
port do not necessarily reflect the positions or policies of NIE
orthe Department of Education. .
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Sgurces-of Information on Science Careers
Science teachers, and their students, yequently are in

need of information on science careers,4r science:felated
careers. Some interactive corndOtersearching was done in
order to deterrhine the kinds of materials on,this topiethat
could be found in,,ERIC. This fact sheet is designedto prdvide
ERIC users with some ideas about terms they might use in
searching ERIC as well as to identify some of the materials
retrieved by computer searching. "."-- ,/

,

f

Appropriate ERIC Descriptors

All ERACclearinghoOses use the terms found inthe con-,
trolledvoceb.ulary of the ERIC thesaurus, put5lished by Oryx
Press. Thesaurus terms are known as descriptors. Some de-
scriptdreare single words, e.g. 1hers are multi-word
terms, e.g. science careers, career exploration.

Relevant-terms for individuals wishing information aboUr
science careers are':.

-careers
science careers
career awareness
career choice

_ _ c,ereerexploratibn
career guidance

.._ employment'
occupations
career education
science

Results of Some Search Combinations

' The Bibliographic Retrieval Services (BAS) system was
used for the searches done for tRiSfact sheet. The number of
documents identified varied with the term, or combination of
terms, used,- asillOstrated below:-

Descriptor
SCW661,

,Employment 1;
Career Exploration'
Career Awareness ''
Career Guidance

. Career Choice °
Career Education

. science careers

-;

Documents Identified
14,757
12,096

. 20,825
1,400
1,860
2,97
3,723
7,548

. By scanning this list, theAader .can see targierr the
a,ppare-MY Most restrictive clispe`oareers" still
retrieves ra farge-ntimber of Clocts (312). It seemed. a
goOd idaao try some combinations of descriptors, to see

" how fnany documents would be identified when terms were
combined.:

Ccimbining terms-allows the searcher to retrieve docu-.
merits in which sevetal appropriate descriptors.are used. For
example, when the descriptor "science".was combined with
'" occupations," 1,192 documents- containing both of these.-
terms were identified. This Situation might be thought of in

..terms of a Venn diagram:

Science
54,757
documents

Occupations
,12,096
k:focuments

Intersect: Science & Occupations
1,192 documents

. .' The results of combined terms were as follows.
,.

Combination of Descriptors Documents Identified
1,192
1,393

131
1,860
2,997

397
62

33
51

. 65'
709

81

__..Science& Occupations
Science & Employme
'Science & Career Expi ration.y
Science & Career Awareness
Science & Career Guidance'
Science & queer Choice -

cScienee Carear-Educition
Sciehde Careers Career Exploration,
Science.Careers & Career-Awareness
Science Careers & Career Choice
Science Careers &career Education
Science & Career Awareness or Career Education
Science Careers & Career Awareness
or Career Education

kdvice to ERIC Use's

) Persons interested in finding information about science
dareers or science-related careers shouldb able to identify
many documents in the ERIC data base. Th e individuals
interested in a.comprehensive seirclshould u seme com-
bination of single wordlerms with the descripto "science:"
Those who want'to scan fewer documents'would be advised
to use the descriptor "science careers" with some other term,
or terms in ordertojimit the amount of documents identified
by the search process.

Some Representative Documents .

The following list contains the ED or 6.1. nuMber, author,
document title, and source.of ERIC abstract (RIE = Re-
sources in Education or CIJE = Current Index to Jodrnals in
Education) of some representatiya m terials identifiect by
ERIC searches.

'Wing "science careers" combined with either "career
awareness ".or - career education," these were some of the .
Materials identified:. `,

ED 1991:160" 4 .

Hollin, DeWayne . 1,
Vocational-Tebhnical Marine Cire erOppertunities in Texas.

AoRIE 'July 1981, '
ED19$1,336 '

f"-

Exploring Careers. qcientiftc and Technical Occupations..
.RIE-JUly 1901

,:;:;
i '



t". .1;

.

ED 196.70b .
..,

Enyironmental Protection Careers - Guidebook,
..RIE May 1981

ED. 187 997
Project Choice #113. A Career Unit for Grades 3 and
Scientists. , . C

(cience and Engineering Ocdupations Career Cluster),
RIE Wm! 1980

,
ED 187 963 .- ./
Project Choice :fa A Career Edu tion Unit for Junior High
School. Science and Careers. (Sc nce-and En Ineerin Oc=
cupations Career Cluster)

), . 71
RIE Nov. 1980 . ,--

EJ 223 336 s .1:-4

Ciborowski, PaUl J.
"A Career Education Seminar for High Sch
CIJE Oct. 1980 ,

. .:

EJ..226 053
Clapper, Thomas W.
"A-Sttibol-Community Sdience Expaence.
ChenCistry-Industry Awareness Program." .

CIJE Aug 1980

ED'155 017
Elardi, James .

.

Ocean Careers: A Survey of OPportunitiesapd Requirements
RIE Oct. 1978

7,

4. ED'120 348 ., .
ZuPler, John and Others " .

Career Related Science Units, Teacher Edition
RI Aug: 1976 - .

/ .
E 110 341

, .
ED) 66/056.
Marrte Related Occupations. A Primer for Hi

. de ts. Insight 7.
RIE June 1979 G

'

ED 161 764 .
'Winter, Charles A.
OpportUhlties in Biological Science Careers.
RIE Mardh 1979

ED 156 870
Ondrake, Greg.

. Twenty Careers and Classroon, Experiences fo
Science.
RIE Dec. 1978

I Females."

real /alleys

School Stu-
f

. 'ED 139 380
Edwards, Judith B. and Others
Elenients of Computer Careers.
RIE Oct. 1977

ED 120 417'
Thal-Larsen, Margaret and Gerald R. Parrish
Career Guidance-tor Science Students: Systems, lira
and Data Base. ,
RIE Aug. 1976

ED 11)6 546

.

Tealhing

Sleep,teralel and Others /-
Career Activities in Science.' Grades 7-12.
RIE Oct. 1975

. , .
w

-.. : .

Some Of the documents retrieved
terms "science careers" and "career edb
lions. are: ,

'ED 200 354
MaoCorquodale, Patricia
Interest in .Science Course and CareerA: A Comparis
Mailcan-Arnencan and Anglo Students.
RIE ;441981

..

51'239,406'
Cock,.Don ,-

n "training and.ManpOwer in EnvirOnmen
C1JE May 1981 --....,

. \

tices

a search using
tion"or"occu

EJ
Smith, Elsie ,
' Career Ilevalopment of MI n odtlet in ftoit?raditio
CIJE May 1981 .

I Quality.'

Fr

e
a-

K eves, John P.and Alison D. !lead
Differences in Preparing for ,Scientific Occupations.

RE Dec. 197.'5

E 107 783 -

A exander, Elaine.A.
C reer Education in the Seventh Grade Science Class.-:

reer Development Project.
PI E. Nov. 1975 , /,

106 573'
reer Orientation: Grade 7 and A Unifie

e ce careers: Activity Manual
IE Oct. 1975

D 094 208
fever, Philip R.

Scientific and Technical Careers. Factors Influerlcing the
Development During thp Educatilonal ')ears, Monograph 12.
Final Report.
RIE Dec. 1974

EJ 216.626
Prien, John D. Jr.
"The National executive Corn ittee on Guidance: Helping
Young People Make Informed Decisions,"
CIJE June 1980

EJ 19'4-857
Sinimons, Barbara-and Edaie Whitfield
"Opening Doors to Science Careers."
CIJE May 1979

roach;; Sbi-
\

EJ 187 284
Kastrinos, William I

"Factors to Consider in Chobsing a.Health Profession."
CIJE June 1979

1

.

EJ 174 442'
.

-

Davis; Lou
"Where Will I Wotk in 1992?"

, .,
CIJE June 1978 7

.
;

Fbr more complete :listings of relevant documents, the
reiders of this fact sheet are advised to h ve a computer
search-run-usingi;thezmost-appropriate_co nation of de-

n of

Sari

I

soriptors for theirinterests. Readers Who are ncertain of the
'Search services available in theirstate'sho Id write to the

MEAC Information Reference Center And r:quest a listing
of search senrices.,(There is no chargbfqr t is listing):

Persons who want to maintain current aw: reness of the
atftials beigg placed in -the ERIC system ea h month that

d.a ,Ith,Science career information should sc n the subject
of the monthly issues of Resources in g, ucation and

ent Indei to Journals in Education to deter ine What the
s clearinghouses have placed in the ERI system.:

°

d Patricia E. Bldsse-r, Assoqiate Di ector,Wser,

-

Proper
Seryid:z.

This publication Was prepared-with funding fib
statute prEducation, U.S. Deparimentof Edu
ntract no, 400-78-0004. The opinions express

po t do not necessarily reflect the ppsitions or p
or.! e Department of Educatidn:

the National
ation under
d in this re-
ticles of NIE
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Sources of 141ormati
Science Alctivities for Sp

This science education fact 'Sheet
provide teap hers with some sources of
science activities that miglr be used
For the purpose of this fact sheet "spe
`not only those students with learning
disabilities bit alab-thoge students c

,References have been categorized on
Ity or condition involved.

A.conlOuter search ofthe.E,RICA
the :descriptor "science actiyities i

following other descriptors:

handicapped. students
handicapped children
visually handicapped_f-
visual impairments
learning disabilities
perceptual handicaps
physical disabilities
physically handicapped
special health problems'
speech handicaps
mainstreaming
special education
mild disabilities

:gifted. 0

.5

s been designed to
nformation related to
ith specidl students.

ial stude.nts"includes
isabilitiesor phy4ical
nsidered to l2e gifted.
he basis of the

a base was run, using
combination with the

4

.
k

Some-combinations of descriptors did no,tsretrieve any,
.
oc:

umenta. For example, seer* activities combined with' See-
dal health problems resulted in 0hils (no documents) as did
science activitjed:combiried with speech handicaps.

Persons searching thecERIC data base need tO be aware of
the factthatiomethanyids in descriptors relevant to speciil
students have occurred.Prom 1966-1980 the terms hand-
icapped, handicapped/children, handicapped students were
acceptable descript is to use in searching the ERIC data.

_base. Begin nin i March, 1980, the term disabilities W.
placed the handic ped terms. As of yarch, 1980, handibap---
pad, handicapp children, and handicappedetudents,be:
came invalidg criptors:ER1Cseirdhers now need to search

by cOordina g (combining) specific descriptors with the'
, disabilities erm, bf usedisabilities with the appropriate-stut

dent or andatory age or educational' level descriptors if.,their s rch Isla broad one. , '!-
' '5. ,'s`O' e documents- or journal- articles were, retrieved by',

than one combination': of deicriPto'rs, aphertntly be-
tise more thith onadisability.ives used to'charac erize a;

- -'eontents Of the publidati 0Q. Becauseactsheetiare b f, a.,i
- 'decal-lent Will:be cited only the first time it was' retr ed by 1.
the computer search. -',...,.., i -,

'Acienci:ActivIties .andicappect*adents/Childreh , *4 -i
5

5;.-; ._ ----, ----5-:-- -' 504"!-4,
5.0panh;,Mirgarctan0;.Connie Cowan t '

About
ial Stud!

Presents I
rolled in th
for disadva
ble them t
for gradu

Francoeu
"Teachin
--A Les
The
EJ .130

Pro
and r
sight

Billi

Th
E

.

is
e Science curriculum designeil for studs.
coordinated vocational edWation and tr
taged and handicapped youth program

fulfill the laboratory science course requi
on from Oklahoma high -schools.

Pearl and-Bihah Eiiam
the Mammalian Heart to the Visually Han

On in Concrete Experience"
ce Teacher 42(10):8-11, Dec., 1975

98

amed instruction is used with concrete e
sed diagrams to.teach the mammalian h
and visually handicapped students.

gs, Gilbert and others
tinguNcience for the Visually Imbaire

Science Teacher 47(3):28-29, Mar., 1980
2'20 067

. ,

Science activities using tactile
biology

audit
isually Impaired students learn biology a

Karnes, Merle B. and Paula S. Strong
Nurturing Academic Talent in Early Chi hood: Science
ED. '161 530

11

periences
rt to both
.

ry.qids to help
described.

Guide for educating young gifte talented handicapped
'children and gifted children with n handicaps isresented.

Yonkers City School District, N
Classroom Management Syst s for Implementation of In-
dividualized Instruction: Lit' aing Science inRrograms for
the Handicapped. ;
ED 115 032

Ocintains 80 scien activity cards designed to teach vari-
ous science topic ach activity card contains information
about-cibjective aterials and procedifres.

Post, Thom Rand others
Science_
-"Labotat -Based MatriematiCs and c for the Handi-.

cappe
Scie e and Children 13(6):41-43, Mar., 1976
EJ 8 574

Suggestions are given for, planning.a laboratory-based
program, and guidelines for teachersof _both handiappel,.

Lice ScIerice:A-cuiridui4nreodo
D113,565,

and non-handicappedstudents are inCluded.

Watling, Carol and Raymond E. Hallard
"The Sep BesidgaleN
Teaching E09pticinal Children 7(1):26-28, Feb., 1974.
EJ.109

'OutdOorand_overnight experienceato_rilandicapped chil-.
dren are described.

-_-_,-Va,nnan,,DOnald A,* 4

",'Sdience.Activities and the Retarded Child"
:'Science Activitlds DecfJan.; 1974, pp. 37 -38
E91.787



Ten resource articles and books useful to special educa-
tion:and elementary teachers who wish to provide science
actiVities for elOw learners and retarded students are briefly
discussed.

Thier,Jlerbert D. and DorisE. Hadary
"We Can Do It, Too"
Science and Children 11(4):7-9, Dec., 1973
EJ 091 612

Describes some adaptations of science exercises found in
theprogram, "AdaptingScience Materials-for Me Blind."

-Science Activities + Visually Handicapped/Visually im-
paired

. Ricker ne th S.

Teach ng Biology Visually Handicapped Students. Re-
source-Manual
ED 191 660

nurnerous tech niques4 for, adapting science-activities in
Introductory courses in biology in which microscopes are
used extensively are presented.

Thier, Marlene '
"Utilizing Science Experiences for Developing Visual Pere-

. ception Skills"
Sci,ence and Children 13(6):39-40, Mar., 1976
EJ 139 573 -

Alternative approaches for developing visual perception
, skills found in using selected science experiences are de-,

scribed.
%amen, Abraham S.
"Tutoring ,a Visually Handicapped Student in High School
Chemistry"
New Outlook for theBlind 65(10):313-317; Dee., 1971
"EJ,048860

Teacher-developed materials and techniques are de-
scribed. k

DeLucchi,Llida and others .0-
"Science Activities for the Visually Impaired: Developing a

. 'Model" = e
Exceptional Children 46(4):287-288, Jan., 1980
EJ 223 680

Describes the S,cience.Activiiies for the Visually Impaired
(sAyo program developed for-use with blind and visually
impaired children aged 9-12.

"

Kaiefther, K,
"Viewing' the Earth wits Closed Eyes"

- Science ActivitieS 15(3) :12-13, 1978.
EJ 194 937

Describes earth science activities for the visually impaired
student...,

,Tallman, Dennis E.
"A pH Titration ApPeratus for the Blind Student"
,Journal of Chemical Education 55(9):605-606, Sept., 1978
-61191 327,E

De &cribes the apparatus used and experiments performed
"- ina freshman analytical chemistry course by a blind student:

Science Actiyities + Learning Disabilities
Ball, Dianiel,W. '- - : . .,

:ESE/Special- Education Teacher's Guide
ED 173'071 . , .

Describes 'g units that Can be used w4ytudents- in
. ,

grades 1-12 in special educatiqn programs. °. .

dwens-Jean:z_ ' ' ; ..-

:Project Sdocess for the SLD Child, Cutriculum Modification -

ED 089 483 - _....
.

Some eclence acii-vilfee olitant growth are included in
thls-guide-fdr teaching !engage disabled elementary stu-

:;4-:4
''-q,n,P;.: ,*- , .

,....
. -

3 Science Activities + Physical Disabilities /Physically Hand-
icapped

Jones,'Alan and Anthony Barnett
"Science for the Physically Handicapped"

-Spebial Education: Forward Trends 7(3):25-28; Sept., 1980
EJ 238 815 ,s

Several experiments designed to provide "safe': science
activities fdr ju'nior- high school physically harididapped stu-
dents are described.

Science Activities + Specitil 'Education

Jennings, Frederick and Peter M. Metro
Ecology for the ExCeptional Child
ED 180 814 -

This guide presents a student - 'centered Progi: of out-
door education for students of differing exceptibnalffies.

-Schery, Stephen b.
.

"Scienee-Classes for Mentally Retarded Adults"
The,Science' Teacher 42(11:44-46, Jan., 1975
EJ 109 971-

. .
Asciohce pragramfo-rt . iitentdIty retarded in-

stitutionalized adult is discussed.
k

A,

Science Activities + Gifted

Romey, William D.
Teaching the Gifted and Talented in the Science 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 Grates"
NJEA Review 54(3):26-27, Nov., 1980
EJ 233 475

A two-part unit on energy designed for gifted fifth and sixth
grade students is described.

Landis, Mi9lodee
The Class Menagerie. A Conipilation.of Exciting Activitids for
Secondary School Students
ED 162471

Science activities are included in the information pre-
sented ehout activities designed to foster growth in creativity
and upper level thinking of secondarychool students who
are classified as gifted. .

.._

.

James, Sally
Project Success: Electricity
ED -150 784
DeMaray, Bryan
Project Success: Marine Scienda
ED 150 783

Packets of materials designed to Sisal these topics to
gifted-elementary stbdentsloclude pre-post tests, vocabu

lary lists, techniques'and projects.
. . . .err

Science: turliculum Guide, for Teaching Gifted Children
Science in Grades One Through Three: A Sample Ecology
Unit
ED 146 772

Included is a sample teaching-learning-plan forsn ecology'
unit as well as eight sample lesson .plans.

Prepared by Patricia *E .B1o4er, Associate Director, Veer
Servibes

This publicatIon.wes preparedivith funding from the National
Institute of Education, U.S, Departinent of gduaation under
contract no. 400-78-0004. The opinions expressed in this re-
port do not necessarily rellect the positions or policies of NIE
or the Department of Education. . .
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The Role of the Laboratory
in Science Teaching

In these days of increased costs and decreased funding for
education, science teachers are concerned thatbudget cuts
will result in less funds for supplies and equipment for .

laboratory activities. The demand tor educational actounta-
bility ,emphasizes, fOr many persOns, student achievement'
which is determined in larqe_part bypaper and_pencil tests,
Teachers and administrators seeking support for the .con-
tinuation of laboratory instruction science'can find inf or-
mation in the ERIC data base related to the role of the science
laboratory.

. .

What Literatureis 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 lafge number of documents. If the term
"educational researohl were added to the search, much
material would still be retrieved. A large amount of the litera-
ture on the role of the laboratory is Opinion-based rather than
research-based. Related to these opinions are descriptions
of goals and objectives science educators considered ap-
propriate for science teaching and learning. Research-based,

_ literature contains information on how well tif at all) these
goals are attained by students as a result of experiences in

. the science laboratory. " I a

What Do People Believe About the Role of the Laboratory?

'A long-held belief IS that the laboratory isan important
means of instruction in science. Laboratory activities were
used in high. school chemistry in the 1880's (Fay, 1931). The
use of laboratory activities in high school physics classes
was given support by the development, in 1886, of Harvard
University's list of physics experiments to be included in high
school physics glasses 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 pupils'

Interestreasons for using the laboratory that are still ac-
cepted almost 100 years later., .

- .

Ccinfributors fo the 59th yearbook of the National Society
for the Study of_Education, Rethinking Science Education,
stipulated that everylaboratory activity should have a clear-
cut eduCational purpose and identified ,five purposes that
laboratery, activities might serve: (1)to add realityto textbook

--iyiateriat,(2) i4evelop first-hand familiarity With foots, Mate-
- rlals;:and technique of science; (3) ,to alloW students, to

deMonStrate to themselves SOThethingithey already know to
betrue;.(4).!co give students opportunities to pit their/taboret-
ory, againaperin seeking experimental ansivers;_and

. (.6),to create opportunitfeswherein students prediotevents or
circumstances and then design exPeriments to tearthe accu-
racy. Oftheirytedictions (Henry, 1960, Pp. 245-247). "-

The use of the labOratory as an instructionatechnique was, .
Oven Support by ttie 'science course improvement projects

,

.
funded by the pla. bona! Science Foundation in,the 1960's.
"Science as inquiry" was theslogan. Teachers were encbur-
aged to restructure their teaching meth'ocis so that students
were reqvired to fake an active role in learning and to gain
skill in knowing what questions to ask of a report of inquiry,
when to ask these questions, and where to find the answers.
Teaching science as dogma was to be avoided

More recently Shulman and Tamir identified five group's of
objectives that may be achieved through the use of the
laboratory in science classes: (1) skillsmanipulative, in-
quiry, investigative, organiz,ational, communicative; (21
conceptsfor example, hfpothesis: theoretical model,
taxonomic category; (3) cognitive abilities .-critical thinking,
problem solving, application, analysis, synthesis, evaluation,
decision masking, creativity, (4) understanding the nature of
sciencescientific enterprise, scientists and how they work,
exigence of .multiplicity of scientific 'Methods, inter-
relationships 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, collaboration and liking science (Travers,,1973,
p. 1119). .

What Do Critics of the Laboratory Say?

Just aS the labbratorytjaslonghacles advocates, it has-
. .

also had its critics. Establishing scielice labbratones in-
volves more expense than purchasing textbooks does, n.ot to
mention theikontinueirneed to replenish consumable
supplies and pair or replace equipment. Scheduling dou-
ble periods for laboratory instruction may be a time-
consuming adrnintStrative process. Teachers o,f other con-
tent areas may not recognize the demands involved in con-
ducting laboratory activities and may consider that their sci-
ence.colleagues have lighter teaching schedules., r

Even within-the science education community laboratories
were subject to criticism. The demonstrative or verification
function of the laboratory was considered to be ove-rem-

Appfasized, with little emphasis placed on the functions of
providing students tangible experience of some of the prob-
lems dealt With by scientists or of the difficulty of acquiring
data. Laboratory activities were not experimental and quan-
titative tiiit wbre illustrative. They,did not convey to students
an accurate picture of the nature, method and spirit of sci-
ence. -

What Help Does EdGcational Research Provide?..
When supporters of science laboratory activities turn to

'educational research, they find'mixed retults. Much of the
educatiOnalreseerch literature is produced from doctoral
studiesSuch studies are usually an-individual's first attempt
at research. Most are single studies, with nOfurther follow-up
of the subjects who were involved. Whit educational re-

o
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'sear-Ch4cusedori instruction is analyzed, much of it is found -4`.----:---- ------

to bie of the comparative Xariety. Studentsrecpiving 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 devices to determihe what took place
in the traditional approach even if lhe experimental treat-
ment is described in detail (and this does notfalways occur).

Science_ education researchers have loo ed at the influ-
ence of the laboratory on achievement; attit des; reasoning,
critical thinking,scientific thinking, cogniti e style; under-
standing science; science process skills; laboratory skills or
manipulative skills; interests; dogmatism; retention in a sci-
ence course; and the ability to do independent workamong

r. Other variables*(Blosser, 1980). Many of .these studies' re-
sulted in the finding of no significant differences between
grottos.

Dbes.this mean there is no support to be found-in educa-
tional research fOr the continuation of laboratory activities in
science classes? Certainly not.

O

.

.

What are Some Positive Findings? .

Results from atleast two stirdies werelhat lal;cory ac
tivities appear to be helpful'to studentslated as medium to
low in achievement on pretest measures (Boghai, 1979;
Grozier, 1969). Godorhiky (1971) found that laboratory in-
struction did increase students' problem-solving ability in
physical chemistry and that the laboratory could be a valu-
able instructional technique in chemistry if experiments were
genuine problems without explicit directions. Comber and
Keeves (1973)1in their study of science education in 19 coun-
tiies, reported 'that in six countries where 10-year-old stu-

, dents made observations and did experiments .in their
schools, the level ofachievement in science Was higher than
in schools where students did not perform tOese activities.
Researchers (McKinnon, 1976; McDermott et al.,/l980) work-
ing with' older; disadvantaged students, report tfie imPor-
tanceof labtrAtory activities. In the laboratory setting, ac-
tivities can be designed to crepte Ilisequilitration to encour-
age cognitive devqoprniani, scienVic ideas can be intro=
duced, concreteexamplesend the opPortunityto manipulate,
materialsoanbe provided. Students using Varihs, diagram's,
and verbal statements can relate these representations to the
real world.

L".-What's the Problem? .

If research data exist that support the role of the laboratory
in science leacfiing, why are educators still faded with the

,.problem of defending laboratory activities as an. essential
"-I'eomponent of the science curriculuin? Often the need to be

educationally accountably has been translated as the need to
increase test scores. Complex ideas and relatidnships are,
difficult to iest in a multiple-Choice format and areas, em-

. ph,psized are those which can be measured by such test.
Such a practice limits what-is taught. Objectives forteaching
science are broader than just the accumulation of a store of
factual information.

'Data from the national survey by Weiss (1978) arid_the case
'studies (Stake, 1 978). ihow that ;labOratory work -anclior
hands-on' sciende activities a-re%used less frequently than
science educators would desire: Teachers defendlhislack

. by.talk of student apathy and of prciblerns involved in managr
Mg' laboratory activities, as Well as. in maintaining science
, A

ofacilities and replacing equipment and supplies.
EfOwever,:if we believe ;that knowledge begins with the

. assimilation ortiata from the environment and that individu-
als learn by..having the opportunity to explore and interact

,with -materials, we hallo an obligation to provide laboratory
acti'vitie's that allow our students to have such opportunities.

`and to exptirience something of the nature, methodand spirit
tscience. ,r
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