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! INTRODUCTION -
.

The purpose of the National Science Teachers hssocration
Conference on Scrence Education for Physrcally Handrcapped Students
was drvrded into threelgoals: W& '

- to provide an assessment of the state of the art; ;

- to make recommendationg to federsl,.state, and local

‘amd%iMHMmHMWWHMQHM%MN

education and careers in science and related.fields‘for
physically handicapped students;

- to ultimately affect the quality o} science euucation fnr

physrcally shandicapped students.

The NSTA workrng conference on Science Education for Physrcally

- Handicapped Students was held 3, 4, 5 Apr11,1978 at the Sheraton
 National flotel in Arlington, Vrrginra. The confnrence vas
‘wwwdeagmmfmnmemnma mmmemamn
~ Attending the conference were participants representing scientists,
. students, educators, administrators, parents and counselors,
session leaders, staff and conference committee members. The -
commi ttee represented‘the following groups:
Anerican Mssociation for the Advancement of Science
Association for the Education of Teachers in Science
Bureau of Education for the Handicapped
Career Scientists
Closer Look
Council for Elementdry Science International-
Council for Exceptional Children _
National Science Teachers Association
Science for the Handicapped Association

the planning comittee announced the conference and a-call

for papers went out in September 1977,

Ultinately, the 1ncorporatron of physically handrcapped
students into science classes, K12, should be the result of the i
NSTA conferencer This goal would allow these students~to pursie
further training and/or csreers in science and related fields.' |
The reconmendations should be instrumental in motivating the,
aporopriate agencies, institutions and organizations tolinpiement |

services which will heln reach this final goal. There“has heen -

. support by the- na;orrty of the participants on the reconnendationsﬁ

For the national conference to have been successful the
recomnendations must reflect the thoughts and experiences of the
handicapped; their parents and teachers; scientists, students,
educators, couselors; and the intersections of these various
groups. Thirty percent of the participants representing these
groups were handicapped people. The 800,000 physically handi-
capped students in the United States now have the right to the .

least restrictiue, most appropriate education. This education,

s authorized by Congress, includes the right to assrstance for

u

the pursuit of careers in science Current practices ip providing

science education to physrcaily handicapped students were assessed:

and an appropriate direction for future practices was developed at
the conference. MN@moHMwmméﬁﬂmmmmw
in two vays: |
QEMVWWMMWMMMWMMW~
and the evaluation of thelconferencev(see appendi);
Long rsngg -« through indication of change in the ouality
of science education for handicapped students ano through
euidence that these students are entering science and

b 1=

science-related careers.



. SUMHARY OF CONFERENCE PROCEEDINGS

. OPENING REMARKS

The conference was npened by the chairperson, Kemneth Ricker.
"Dt. Ricker presented the rationale and the anticipated results of
the conference, John Akey, President, National Science Teachers
'Association and Director of the NSTA Handicapped in Science Program,
- welconed the conference participants and expanded on the project
background. Martha Ross Redden of the American AgSociation for the .
hdvancenent of Science discussed some 0f the AMS Office of
Opportunities’ prograns for handrcapped scientists,

‘unuun I: W Are People

Aﬂﬁﬁmﬂbunusmdﬁhrmmmksmhw&wwwsw%MS
were discussed by a parapalegic meteorologist, a blind kindergarten
 teacher, a deaf physicist, and a science professor who was stricken
mMMmMMWMMmmmwmmﬂmmm%mmu
eMﬂMﬂMMqummwmmmhomuwmnﬁumm
in sefence,

mumCmmnmmmmmumummummm‘

. ~ Successfal existing programs for phystcally handicapped chrldren
'mHmMnMsmmmmnmmmmwﬁmummﬂﬂwmn
and a scrence nuseun were descrrhed

LUNCHEON. Marnstreamrng and the Law

Fred Werntraub Council for Exceptional Children, specrfrcally

focused on PL 94-142; the most appropriate, least restrictive environ= .
ment for handrcapped students, and comnon misconceptions about this -

law. -Patricia Morrissey, Bureau of Educatron for the Handrcapped
: addressed Section 504 of the National Rehabrlrtatron nct

WORKING SESSIONS: (five such session were held)

Conference pnrtrcrpants were drvrded into four working groups .
with individuals such as educators, counselors, scientists, and
parents representrnq different interests in each group. These
groups wete charged with defining the state of the art of scisnce
education for handicapped students and preparing reconmendations
for future drrections in this -area,

- PANEL III: Current Practices Related to Audrtorrally
Handicapped Students .

s 41

hmlmMueuwomewueuﬁ)MNmmdmmmewmamn
for deal children in the nainstream and in the ‘special classroom,
Discussion included & review of pertinent literature.

SPECIAL PANEL: Filn and SLides

A filn vas show of handicapped children in a nainstrean
laboratory setting at the Horace Mann School in Washington, D.C.
Siides and narration depicted mainstreamed hlind students

- functioning in 2 biuloqy class, - ,

PANEL IV: mnwthuumeMhhmtoWwﬂWHmﬂuww
Students

Prograns for pertially sighted etudente at the junior high
level, Laboratory sciences for blind students, and teaching human
reproduction to visually handicapped students weredpresentéd,

- The panel also discussed hiology models and activity-hased equipnent

designed for blind students.
LUNCHEON:  Science Education, the Handicapped, and Careers

 Haynert Kennedy, Biological Sciences Curriculum Study, dis-
cussed the BSCS model program for handicapped elementary students.
A written letter of support was delivered to the conference fron:
Senator Murrel Humphyey,

PANEL V: Current Practices Relatrnq to (Orthopedically
Handicapped Students

Tue parent of a multiply,handicapped non-verbal child related
the progress of his/her son, Ricky, in a reqular classroom, (Ricky,
who wag present for the entire conference, demonstrated his ability
to communicate via a computer.) Program development and gupport

" nodels vere drscussed as vell as computer agsisted learning,

PMW'MmemMmmmmWMMMs

meuwammwwmnmmmmmmumwmmw‘

handicapped individuals and an intervention program for occupational
stereotyping- of deaf students were described, A geologist cited her

personal success in geological stufies despite the fact that she uses
~ awheelchair, A rehabilitation counseling program for attracting

dm&kdhﬂsmmlﬂMerMomeemmmeumuewsﬂw
presented. Panelists concurred that every science career s

,pmmmmmmmmmd

HORKING SBSSION REPORTS

‘Session leaders gave their group reports and reconnendations.

10




| _ objectives, Alan Hunphroys, Associate Professor of Science Education,,

, SUMMARY CONFERENCE ANALYSIS

Mary Budd Rowe, Professor, Institute for Developﬁent of Humap
fesources, University of Florida, discussed her vork with research
+ relating to handicapped children with illustrated the conference

University of Mimesota, synthesized the outcomes of fhe conference,

&

‘smﬁhPwnmsmu&rmdwmmhsmm,wwﬂlu

WELCOME ~ Kenneth Ricker and John Akey
. ‘y
Dr. Kenneth Ricker, Conference Chairman, gréeted the”

participants and‘introduced John Rkey, Science for the

‘Handicapped Project Director, and the rest of the Con-

ference Planning Conmittee menbers present (Martha Ross

4

Redden, Benjanin Thompson, Patricia Horrissey, John
y
National Science Teachers Association Staff menbers
Narily DeWall, Helennarle Hofman, and ELlie Snydgf.

Dr. John Akey also extended welcome to the par;ici-
pants and presented the charge for the Qbrking conference.

Dr, Akey described his life with his father who has been

in 2 wheelchair for many years yet remaing an active indi-
. N | !

. vidual. Dr. Akey then introduced Dr. Hartha Redden, Of~ -

fice of Opportunities, Anerican Association for the Advance-

ment of Science.



together  to bring the churges that w11l assure that the state of the

WA 15 THE STATE F 98 M7

Co ,."Martha'hoee redden

N

Thde occeston &5 o AdfETinent of & drean thet s begln onths

" ago, Youss well as the different groups of people that you represent

| have the potential' to make an even "rester dreen come true and that 15

that all 'undicspped children scross our 1and. wlll have Becess to 8

quality science education, It w11 allow them to lve richer lives end

even to choose science 85 8 career. lthat {5 the state oi our selence

| education for.handicapped children In our land taday? This 5 & question ‘
. that ust be ansvered, "When the answer s ‘found, ¥ must use the

"'roeo'urcee available, attack the prohlems that remain and work .

¢

art in-the fubure 15 adequate to promise this qunlity selence education

-

 that w denle for 1) ehdldren, certafnly including bandicapped

: _Ichildren‘..

N R tht 1s. the slate of: the art of spience education for handicapped ‘
| childrea in our country This question WS rirst agked of me over three

| years 2] by Dr Phyllis Steamer, who is here today, ohortly after

leglelstion s approved {hat assured the rights.of hundicappcd youth to

“ o education, B gmup of dlsehled Selentists began working with the AMS

to identiiy the naJor problems of handicapped people ae they rclate ‘

to science , Dr. Stearmer was psrticulerly interestcd nsurveying B

i wide the: sclence education oppcrtunities i‘or physlonlly hnndicapped .
“v ath, Followtng her leadership, the. AMS Project on the Handieapped in

»Science conducted a natlomwlde survey in 1975, in each stute,' the chief ‘

¢

state gchool offlcer, the state director of spe_cinl cducstion', and the

)

. gtate supervigor of sclence educatlon were acked to describe the solehce,

education progran and eurriewlun evaileble ror the physicelly handi capped
youth 1n that state. The seme question was-asked of schools for the deaf

and the blind in each state, The response that cane {rom that survey was

* ifidecd hlcak,v for there was not 2 state in the country that could define '

. for us the sclence progean for the pysteally handioapped youth, (ne

state replied that there were not enough children wlth Physical handicaps

in thet state for anyone t0 hve ever developed & selence progranl e

. Here grestly ‘alarned ot the results of thls survey. Haweuer, the picture

. s ot entirely gloony, for nany«of the People who responded to the. survey.

., recomendations for others,

fron scross' the oountry vere asked 1o dentify teschers that they had lnom .

. told us of individuul teachers who had done 8 good Job teeching selence

to hsndicspped children, either in restdentlal sohools, self-contained

classes In publie schools, or in & telnstremn gett ing, At the corrpletion

o the surey, ve vere detematned to find these teachers sho hd offered

aielity selence education to find out whe, thetr cethods vere and thetr

Barly 10°197%, over 500 sclence supervisors and schocl supervisors

10 be efrective selence teachers to haridicapped youth. 'Oyer 500 teachers

Were recomended by the ndndnistratars. Thesa teechers vere then asked

to coplete o questionnaire describing the setting of thelr clegs, the

" handicapped children In thelr classes, materials and eursdeidi they used,

adaptations that they hed nade in these curricwle materdals, recommenda-

1

tdons far other teschers end persons #ho had consulted with them {n their

teaching. Over 250 such teachers responded and Stand willing to share thelr

'experiences with other teachers, Some of those teachers are hete tody.-

When we looked for andvers-ta the state of'the urt question, ‘e becane

awsre;irnediately that, in spite of the obylous lack of quality sclence, B

education aoross our nation, thers were many handfeapped selemists who - '




‘sonebow.ned’e it tavough a_sefence education and into'.'cereere inscleme, o be brougnt ebout by people like you, scattered across his conntry, ‘who

‘ I innedietely became obvious that we ehouid ask these people for thelr -~ il work together and ingpire othens to work to assure that every

reconmendatione ior inpxoving the state of this art. v handicapped child, along with every non-hendieapped child, will have .

' ! s eiter the nationilde survey on Sclence education was begn, | . open 10 then the optione allowed by ‘the provision of & quality selence
. . ARAS begen to invite disabled selent’  to fdentify thenselves in ordey L \ o 'educetion. If thinge are going to change for- hendicepped youthin
that thev could help us to uderstend the'berriers that they had li‘aced\ C Lo science, it is going to start with you. ‘
in getting thelr educetion and Jobe in science and that they would ' . _ Ceoe ‘Ichelienge you todsy 10 vork hard, share With s, realize
further shere wth us their coplng stretegiee in overconing these berriere e . that whot you have done 1s renarkabic ad imnortant, and'help st
The wealth of information that hoe been recelved fron thie group of o | underetend it o that we'll go bach hone deternined to do our tosk norev
‘eoientists that row nusbers-over 800 certainly eheds sone iight on not only v eificientlv. York hard, Your work wi11 be the beginning of greater .
the state of the art of sclence educdtion iorhendicepped youth, but how . S .ihings to cone, ’ ‘ )
this state o be improved. 'In this room toda:f, fhere are also eeverei o f, . ‘ , o . ' H :
‘ nenbere of this resource group of dleabled scientiste ¥ho have tone here s | ' ' . '
; prepered ang willing to shdre with this group sone of the iniornation that I o I .
 they have so generously ehered {n the past HENAAAS, _' L ! .

8 I ask again, gt ie the slate of the art of selpnee educntion‘ .- B )
‘ ior hendicapped youth’" [ hove cone t0 imov.throvgh the pest months ‘
' something obout it. Up uitdl this point it hns been discouneging, but ' ' "
1 look out at reprceentntives of that group of i‘eithfui tenchers, | ‘ o,
. 5o people % huve plamnéd and adapted materials and hovc been deternined o | ‘
ot oiier the very beet oi eciencc education to the handicepped students who ,
are {ncluded {n their classes. ot nsIlook ah hundicapped scientiets ' e ‘
;"vho have overcome the barrlers. raced by thc Jack of quality science : , .‘ - ,'I ; . '
| "odu ntlon, and who are reudy nnd villing to .,here with us the btretegico
$hey used to-cope with these problens, and her T see, even in this group, L ; - )
“young people Just beginning fo recelve thetr science education, iam | | | ‘
- : enooumged to know' that nbcvinning will be pade b} tds weekend {0 change | AR

the courge of seience cducotion for handiceppe(i youth Thet chunge Will . ! ! ‘ O

¥
L




CTRAVEL I: VR AR PEOPLE

Pnrcicipnnte: o

, Herbert ¥, Hcfdnan

Carnen Loperena §
Catherine Tvomey, Fosnot

a

!

Robert 5. Menchel

v

Gregory Stefanicn

“The Price of Being Born Dsabled”

" Visuelly Handicapped Student Prepares for

a Career in'the Fleld of Educatjon"

.- " Lack of Science Bducation for the Deaf at

the Elementary Lavel’

"Accepting the Handicapped" “

- Phyllls Stearnec, Chatrperson

¢

<z

’ o
THE PRICE OF BEING 30R\ DISABLED
‘. Herbert H, Hoffman

¥hen one Ls boxn.nith 8 dlsabi1ity severe enough that 'scciEty choves

* hin Into educadionel and eccialv prograns {which non-handicapped persons -

develop), one becomes separated f‘ron 'ncnnei| persons, Thds, all through
s school years be 18 foreed to Jeamn fron ofher disebled students.
Teachers that enter into apectal education prcgrans do ot have en oppor-

tnity 10 interect With the phyeicallyhandicnpped nntil they ave fzed by

& sehool, Therefore, the 1cck of understcnding of how $o nake the disabled

‘d:-

C e : courses to' it the 1initnticns oi‘ s physicel handicap This makes the

gtudent fall i‘uriher and further behind his ’ncrnnl' peers, Snce higher
educetion and enployment I‘cr the dlsebled are etill hnrd 1o obteln,

tenchers will often let studfes decline 1o a polnt that they think' nhould

J

s o haeic Teagons 1) The Jnc of confldence’ that thelr child nep sone-

doy be’ nble to find enplc/nent and becane & ueeful part of eociety. 2

The pnrent feels ecrry for the child and does not g to e hin stndy

g0 hard when he could be enjoying the outdoars or dolng his ynyeiccl o

,thenepy nhidf would 'enable hin to do nore for hinsel:i' when grom,

W

st eociclogiste agree thnt children lecrn nainly fmn their ©.

, pnrents ad peers. Mcst parents of handicapped children do 10t give

their ch11d the.encouragerrent that he needs ho cvercone hi‘e [ear of not

'heccning wsefl, The teachers and his peers dc not cffen encouragenent ¢

becnuse they t00 e unnble to see any successful handicapped people

tho graduatnd fron their sehool, Perhape this is why the hendicerpped

v
!

PA—‘<
o

' letudents pericrm at thc highect level” pcseible allowc ienchers W design

iy be the level at which thelr phyeiceliy hnndiceppcd etudents on perforn ‘

‘«Parente of the sevemlv disnbled genernlly egree with the tenchers fcr 1 :

¥

CoH
.



persons who develop drive and won't take 'no' for m enswer are the only ‘root (which ] dld at hone) in claas, The other tmo handicapped teachers

ones that heat the system and go on to nahe something out of their Hues. Were & high school Englieh and a high school Science teacher h{y English

However, these 7ET80NS 8Te often lubeled hy teachers parents, and . L ‘teacher got polio rether late in lii‘e, and besides being very good \htt -

T rehatilitation specialists as 'spectal’, thus putting them. ghove the other hard) a8 ateacher, she taught. us that our physical llmltations did wo

students. hiost of the other students o ot feel they will everbe | ~pean that we could not be uaeful inat"ad ot‘ eitting gt home and wegetating

P ‘speci.al', and, theret‘ore, they are not encouraged by. those few 'special ' ‘ She taught 18 how the power of Jetter writing could be used to obtain shat

. JETSOns. we wanted out ot‘ life. Tater is becane the way I got the thiaion of

. The teachers who ere handicapped {hemselves make the greatest AR ‘Vocational Rehabilitation to i‘inancenycollege education and it #as aleo

contribution to dlsshled stulents. . T¢ they ere lucky enough to tegehIn . 'howaecane employed When ‘ghe, e asked fo retire because he teaching

8 sehool {hat has both 'nornal'. and henddcepped students, the contribution " es not what the school wanied, lreceiwed ny first look v it eociety

lo even greater. These teachers can teach the handicapped stcdente i‘ron gould do 1f they didn'$ lihe somkane. This could not happen today -or

their | experiences, and i1l often ke the students vork twice 85 hard . could {t?, Stnce I vas always. interested in schnce, I'guess worked rather

as ‘normal' teachers do for they know that it‘ahandicapped child ie oer . . hardgt it and gven though lcould ol e nyhanda for lab experience,
going o get ahead In aociety, fe'will hawe to be twtce B’ knowledgeable L | , \wotchednyi‘ellow stadenta. Sonetines Iwaa able to. te11 then how to
. e normal' child, The handicapped tcacher will {mrint o the minds of N . t\tﬁnﬂexperirent ltyScience taacher, ¥ho wes handicapped hinself,
’ .- the 'nonnal' atudent thht the disahled are the aare 4 anyone else except . ‘ understoo this concept the- hest 1t 18 nore inportant i‘orascientiatto

that they are phystcnlly linited. dhen these studento grcw up and i‘ind ' know how ‘wnd why an expennent 1s done than o physteally go through the *

“ enploynent, they will hace more undcrstanding towurd the physically notions which & robot, caf do. This teacher also'encouraged e 10 enter.

'handicnpped and 1l perhaps try to change the attitudea toward the dig- acience t‘eirs and spent nany long houra with ne going ower the science

R ahled In e long mm, 1 feel lt will be the attitndes of our scciety BN papera Iwrote. I becane the firet handtcappad student 10 attendacity

that yill hnve to be changed if the phystcally hendicepped are going to and state wide Science Fair = but not wtth the approval or the school Sy

be able to liwechfe that 1 ’nornal' and rruitrnl 8 poaaible. Tt e principal Sincenyspeechdei‘ect nade it hard for persons to underetand

T ! i
i o shouldhe renenbered that, the nind 1 the rost important part of the hody, o - e when 1t becane time Jor e 30 explainnyscience prcject Ii‘ounda _ .

L and the physlcel part agn be handled byarobot . fellow studnet to talk for me, Merh'houra were epent training him ahout

It night seem {ronfe-that three teachers who hed the most 1npact . ny project and whet to say '
' : ‘ RN

upon ny career, as ncll EH ny lire, vere all handicapped The i‘iast s T feel & new dawm is breaking for the handtcapped wdth the inplenen- \

5 ' anelenentary seool tcnchcr in an all handicapped school ¥ho bad the wder~ . , _ tatlon of Section 504 ad of Publdc lew 94 «142 regarding teaching of the

‘ standing that T could’ contrthute mre. if 1 were allowed o type withny 7 diaohled. The handicapped are 0o longer reqnired to attend cll handtcepped".

o o P . @ .. . }
! | ‘ n .. o ) o L L , . ‘\ . K .
: : . R . Vo . . . . . , Lo oo ﬁr) -
o N ' . L - ' } i ) Y AL oo




: schools, but ean attend 2 school In their om district 0 they will be

snong 'nornalI students fron their o neighborhood (whioh il aiso
improne their soelel outlets) Tis should solve sone of the isolatron

 problens that nany W sabled persons (including myself) aced, These I,

| however, 8 danger that, the schools will nct follcw the intent of the law,

‘, the handicapped These progrens wi11 take the dlsabled out.of the class- .

ledge i‘reely 0 those who Want it and hose ‘that do not- want it

| toi that science w1l give then enployneni e are asking society to

”EKC 2 B

i‘or example, schools could reke only g Iew classes barrler {ree and hire

8 Iew gpeclal edudation teachers whio will develop prograns especiully for *

roon, thereby“lncreasing the isolution problen, Ii sclence teachers are’
allowed to auhstitute non-lab classes (which HEX allows if tsuse o be '-'I
sbovn) 1ab octenes e Hkely to b elntnated because noddentions will
take the 1ongest. klso, Some selence teachers and departaent adninistrators |
uight not ke the idea of having the aeverely handicapped students In thelr
lab ¢lasses tvhere phvaical limitationa mey prevent then i‘ron carrylng out
sons experincnts. ltds ) to the handicapped scientists to encouruge

teachers and handicapped students and o aid ir the develcpnent of nod! t‘ied

,' courses so that nadmu education is possible. We should give our know-

Once we eduoate the handicapped persons In sqience, ¥e have o gee

v

pay for the education of the handicapped In auience and we have to answey

o thea if the graduate is unable to {nd. erployment e, Aust be vrilling

o act 83 10" models snd regearch psrsons keepit in rind that the disabled _

i RIS

peraon night only have one chance b enrployment for the disabled can‘t
punp gas or wait o tobles while they are waiting for the right ,]ob to come

alcng Because education has elloved then to Yoor what s 1ke to be as

; independent a possible, uevere depression nill overeone the stadent, it’ he

" haato return horae where he 18 not. useful Suicidc 1s ni‘ten thought of, and

depending on the individual's drive, ean lead to 2 deadly end Enrploynent

| aust Iollow educa tion. , . e

Aruitoxt provided by Eic:

A VISUkLLY HANDICAPPED STUDENT PREPARES FOR A CAREER IN Ti FIELD OF EDUCATION

, Carmen boperena and catherine ihorey Fosnot

THE HANDICAPPED ‘SI'UDENT'S PERSPECTIVE

(armen Lop‘erena

Ian twenty i‘our years old of Puerto Reen descent : graduste student

in Barly Childhood Education, and 8 part tine teacher of a kindergsrten class.

My vision is 10/200 T m legally blind Iwrite this paper heoause I Ieel

1t ig ot’ imortance to el educators, most psrticularly educatora like 8

pecial education teacher I had in slenentary sehool, Yhen I gradusted {ron

her class sfie offered e nords of udvice. She said Twould never graduate

i‘ron high schoal and should iorget Bbout college. I cen gtill distinctly -
ruenber banging Iy head against v desk until 11 wes bruised and I passed out, o

becauselwas afrald of her reprinands it’nyanswers yere incorrect. R

, tI ¥as bom & healthw, ‘uut prensture baby, I was placed {n an Incubator et

‘ birth and unIortunately Was givcn pure oxygen. 'i'his redical procedure probably e

1 " ﬂ

: saved ap lii‘e However, the retinas of kp' eyes tere pernanently dansged Neither ¢
: np i‘anily nor the educational systen in up connunity wus equipped to reet i needs.
kp parents, Puerto Means” ‘n Menhattan, sere trving very herd to assinilate into

’ the Anerican sociaty and I onlp made that prucesa more dii‘Iicult When we went

stare ‘and y parents: would yell at o, - I wag not allowed fo bring i‘riends home

I

and almst slveys played inside. I o L
T school I ves in | "reinstreared” progran. -1 attended the regular public

) " achool classes nost of the day. For ert reinforcenent oi‘ skills, I also was 1n

"sight conservation" class. Most of ap teachers, vith a few exceptions, Yere

. insensitive and uneduceted to ny needs The mterlel e presented totall y in
%

writien I‘orn, either in workbooks or on the chalkboard, Beceuse I couidn't see

0

"

shopping [ would pick things wp i order to 8ee them Tore clogely. People would

I



““\‘..N; ,
i W ‘ . , _ A
‘, the'worh‘,\‘i,bi‘kell'behind. The teechers‘wouldn‘t"let e nove.rr,' clalr in front ‘ ) Elementery EduceliOn ' ,
v the board hecause then the oth'ero cculdn't"aecl iiy the tine-the other’ child- o At first I tOld o One Of ud'handicep Iwae reeolved that oy e gt
. - i‘iniehed copyi ng the boardrork, and 1 conld stert the-teacher would b ¢ ' college would be without enherraeenents However, when-exan tine cane,. Icould
to something e, Math wee perticulerly dii‘ilcult — was teught totally L not et i h e exen It becane aecegsary to tell y pofesors aboutny
- i by writing nath examples on the\hoerd.l Icould rever finish copylng exemplesl | | handicep 1 e TR 0 te o et 1 bl 11 T waed o
. rr,'honeworh._ . "\\ | | | o ucceed in college, ‘ |
~ Junlor hlgh, aciencebecane noet difrieult suhiect Moet lof the eclence. . Gradoellylbeeene anare of egenciee that helped the blind etudent. Sererel‘
N :
Ienconntered wag hindled by the fescher i i‘ront of. the room, ond I couldn't s, Lo theee agencles providd sateril, Specelly prepared for the Wil T v
Sonetimee &, {egcher i ul 1 allok e to stt very close to her when e did the , lioted theee agencies in enappendix Perhaps they cani be of heneiit to othere.
,experinent s o nly odueed further emhnrrassment however, heceude then the . with hnndlcepe like nyseli‘ or educators worhlng with visually Héabled studente.,'
other students would frequentiy Take i‘un of ne, Iwes n&erdllowed“to help in . | Wﬁh the 30‘1“1515*‘10“ Uf 8 mOnoculnr, 8 eeeing eye dog Naggle,. teped books "
N a : cooking ectivities or pot care because the teacher thought I night ceueeeﬁm . u large print mterdals, rrd' college irgea e alittle ealet andlreelly
" \ P | “gr endnnger e eninal Prquently in biology, e used microecopes and drow ‘ began to enjoy education. Uni‘ortunetely, Profeesionel Gore Jooned ghead,
‘ : dlogrdmd These ins.of oosignnente - inpoosihle i‘orne. T gpent houre Tk ‘ . Profeseionnl Core 15 corpoeed of five nethods wirsed and requires perticlpation '
| ’ ing for Hograns ot e lng enough o:copy. R g _\“,‘ . ) in 8 clagsroon; " [t 18 taken the semeeter before student teaohing Science nee .
L : Reeding, Spelling, and Writing were of course difficult, too, ot only nas i’? s one of uy sethods courses and It egain wae & rejor prohlen, O frt aeeignment
e v,” hard t discern the printed word, but English was alsorn'eecond language end/ ... Watobring inanineect thet crnwled hopped o £l T e dii'flcult
| ,"" ’ Ieonetiree needed ransletions Itended to reverse certain iettere In words, l‘.' o ' einceIhed neer eeenanineeot clearl,v Afriend ceught e t‘orneandI -‘
,' g B . nlthough I sa then 1,, thelr. cpmct placee, Also, even when Iueed the dictionary, h . brought it to clase, hdwever, Icouldn't ke “‘ weil enough % identif‘y it

Iy eges Would nisinterpr\et tertaln letters in the yeik nd T world nisepell the Lo e the dnstructor discuesed nillipedes end centipedes, I-coddn's, t‘-‘ll the

. . word gy, Tt wes dhftieult i'ornr,'teechers o nnderetend that it A not } o dirierence hetween the tho words, nevernind the two andnals, This didn'tworry ‘
e i

1
, J tha T se less that fully slghted persn, bt " thet s | did e vag blurrS;v . e toomuch, exoept hat one of, these fio WP“ of aninels Has possibly denger-'
! t ot
hi‘ter gredueting {ron bgh echool rith passohle grades, I decided to attempt / ous ”‘d *'°°91df’-'t tell ten apart, idren he inetructor went °‘.‘ o reptiles wd
college. At flost L chose seience ag @ anor, b seened Y if‘ science wmea s o Cwbibdas, Ithodght the cless would improve, - After el T dld know whet o
Yo

vieunl theld, di‘terasereeter of cherdstry, which I failed Ichongedrwnaj /’ 5 t‘”ﬂe wag. Uﬂfmllmltely, the instructor diecuseed seales aeacriterion and

s
0

o to Education, Ihad worked with children in day care centers ' ond at camp and

v o, had alueys enjoyed sueh ok, T enrolled at SINY, New Poltz and: hegan vork in

[ L . : . K

\ .9
!

7 s

[~
o




T " T

ALl nn selenice experiencee vere not frushruhing, however Thcre were momente o (ne dey & aubstitute teacher wes in for hhe regular gm teacher. WhenI

Itrenendouely enJoyed guth a8 when we worked with electricihy nnd later, : K took the kindergarten clésg to gyn, the suhetitute rnistookne for the teucher l: . ,
plnnts. VlhenIhnd nnnerinln I could Louch nd work with T was thrllled. ‘ o . This incidr-".t gane negrcat hope, [ was beginning to feel tha'hIlndght nctually '

: Erperinente to find ';nhat il heppen 1f.‘..." that | conld foel andview - . - beccnenteaeher, For e o(‘ the {ey timee Inmy lfe, 1 was beginning to h
cldaely myoelt leftone exhﬁnrated. S g - . ” - " el likeneucceee oo _ - . o

Wcleesmom partielpation wag Ver'y rewnrding; also, Iworkcd 1nn1‘irct . . - | ‘ | , " - - !
grade claeemon. hen ey fnon the preeeure of hooks and nctively involved wlth | | | |
childrenlnna heppy, And; T knew T wanted to give children the experdences of ! J B ‘ S ' ' . / r |
leaming flret hnnd, by active dnvol'JemenL themselvee, dhnLIhnd never hed. \ ' ' - | L ‘ r
Ilcoked rorjldrd to shudent teaching with niséd enntionc hlthough[knew . | B : | f
I would be ncthvcly invnlved with children and that exeihed e, I s unensy‘.
3 dnd {rightened QF;;fnllure.'hhlerr I 1nterviewedwihhny superviedng 'tenchcrs, ‘ -
they irmredlntely rnnde 1h known to me that If any linihnhinns presented then-
) selven In the clnssroon they would have to be deeignnded on 1y certiflcation, -
We o dincuesed the expectntiond dhn ench of ug hnd ofshudent enching

) . PR " : . 1

Ileamednw dqnignnent would be two kindcrgnrhenn, [would spend elght weeks

o

" in edch When I lel‘t the inherview T Telt & bit hedtcr o e .~ A
Thc firnh few wapka of student henching I obeervcd e master hcnchcr closcly o : s - . L,
"J ' ' Qg\ . . ! ! B Lo " .

Thcre fere tined whenldidn'hundcrsdnnd her ucdions hnLInever nsked qneshions, Co. g o : o ‘ h L
<o tg to nppenr inhelligenh nnter whett 1 begnn $o Work with hhe chlldrenmmy o . ‘ C PR \:'

ot‘anue..diond Here dnnwered o I ‘ R \ Lo

+ (ne of my fenre hnd been thah Iwouldn't be nhle to e hhe children cledrly 0 | .
‘ cnough lo diagnosle their needs Innon qudekly cane orenlize, however, et " - B ‘ N : | : u‘ | E
"Innn gninlngnrreud dehl oI‘ inndnhhcven wlhh handieapped vision, T'also L "‘
- felt goed ahouhnwlesecn plnns. It vag easy forrnetn notivate the children ,. ‘ ‘ . i R o ' S | Sk

e

wd pet then tavoled In thinking..
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THE EDUCATOR'S PERSPECTIVE
Cathetine T, Fosnot

When 1 was firat approached by the coordinator of student teaching about °
having a vinualiy ‘handi'cnppcd student reacher Inm claoo ny Innediate reaction
wag to, 1 had recently had a baby and wes trying to cope virh faniiy ond vork -

[

responsibilities together. I felta visually handicapped Atudent would need 2

I great deal of work and tiee from ne that pechaps T could nat glve, 1 alsd

wondered, adnirrediy,' hov we could fully certdfy her to work with'children,

. Yould shc reaiiy be abic to mannge a vhole classroom of children alone if she

' could nor oec rhen’i I congented to discuos these problems with hcr b

At our firor wetlng,” Ivoo 80 struck by hcr flerce dcrcrninnrion and drive
that innedinrcly kncv ve had to accept this challenge rogcrhcr. *atoen openly
faced her veakneases and e tations, o

Tn her-previous education she hod bccn'givcn al‘noor no phonte tools for sound-

Ing out vordo. Because of her viauol handicap, she had aleo had iinited experience

vith the printed vord ind therefore often niapelled vords or reversed icttcro when *”
" trylng to vritc down children's cxperienor storles. Her printing vas also dffieult
to rcod at tloes since her letters vere not uni form; details vere hord for her to

dscrininate, She coud . rea storles to'the children, nor play a musical e

strunenc, “She felt dnsecure with arts and crafto‘, cooking, manipulatives, hiocko,‘
[ L ' ) ‘ v
and environnental activities because she, hetself, hnd.hnd 1ittle expertence with -

them, Visual dtsertatnation and visual nenary 'ganno were dffiedt, Yet ni‘l'thesc‘
activities vere o Large part of the kindergarten 'progran. Hanagenent of thc whole
j tlessroom and group meeting times were obviouaiy difficult, also, Fron acfoss rh'e ‘

Toon she could see shapes, but no faces, The playgrownd nrcoenced"rhe saneproblens

8

it , "\

; ; WY

9,
u

o

| ahour & houy before rhc children end’ set al] the acrivities up $0 that when rhc

\J, :

in an even 'cxaggeratcd degree, 1 also worrled dhout-the presence of Carnen's .
L) i o . , ‘
seeing-eye d'og.'hnggie, in the toom.* Would'she knock ovey children's vork, step
on naroriolo. or distuth childrcn's‘\p‘lny? ' )
i

‘ )
In som uays rhe linitntiono seemed inournounrahie nnd yet T knew with Carnr'n 8
courage and determinntion, and a litrle creativity, fron both of us, we could dig~

covet altcmatch nethods of teaching.

Cnrnon had strengths and rnienro, alao, vhich ve diocuooed. Tot yonrs she had |

g

nooinilatc boardvork before ir vag ernsed to renenber dcrails ‘she night hot see.

apaln, She vas a very crcotive individuol nlso. Since she had been forced to find

‘ oitcrnative methods of ledrning in achool, nhe had dcveioped o ahiliry 0 soive

' problcno crearivciy. Thirdly, ohe had rrwndous drivc. She was a hard vorkcr

and wes.wi1ling to spend long hours i ochooi..heforc the childrcn drrived and after
the children left, Yo declded to put h'cr otrengtho o t{oe'.

To ochicvc oucccooful nanagenenr of the class, Carmen would arrive at ochool
?

childeen began to arrive ohe could Cncentrate Qn what rhey were uearing, thelr .

body build hair color and iength, ond the ooundqf rhcir voiccs.{ 'i'his alded her -

' in rccognizing the chiidrcn acTogs the toon énd 1n the playground, She aioo hcpt

" her wonocular close by in case she needcd ir. ' '”"7'

0

losing control over the group her voice level rose, 'Ihio only, nade tho group ore

excitahic. T suggested rhat ohe night possibly be teying to conpcnsarc‘ for her. .

hlindncna, aaauning the children couldn t see or hear her sincc shc couldn t see

rhen. 0nco ohc reoiized the reasono for hcr hehavior, change occurred. Togerher

» [
£ Sy
et ! .

N firsr, ohe hod difiiculty conrroiling her voice. “When-she fclt she vas

 tralned her menory to be an aid, She had lcamed to study by lintening ro tnpco, to

—— e ——

| uith the children she vorked ot oin,-nols to use when the claos seened to be gctring- .



too noiay ot out of control. She flipped the iiehts to tell the childrcn to ‘

"freeze." She could then focus then back fn on constructive activity. lrcnen-
, her one day when the cless vag particulerly “high" She flipped the lights snd

ad ‘all the children lnv very stillrpnd told then no story about an.fsland with

no folse.: 'lhe children inscently calned to the sownd of her voice.

- Sonatines vhen there vere speciel projects planned Cernen would utilze
- 4 tape recorder. Since sheves faniliar vith the tape rccorder ®a teaeher,
- ohe ueed it Y] teacher for the children too, She devised a leagon that Vg~

eelf-directed end self-corrective. That enabled het to wove around and otk

. ,virh the other children.

In the hesinning of her studeut tesching erperience ahe vorked only vith
ensll growps_{n cooking, hlocks, nanipuiatives such as lincoln logs ot tinker
'toys) end aits md crefts. Tils gave her a, chnnce not only to get td know the
children. hut alao to heve sote First hand active leatning experiences hereelf

Son she begen to feel et eage vith the nsteriele end really enjoy the process |
" of education for she vas experiencing the Joy of lesrning along with the children.“
Herd vork a8 the- key in developing hetter printing. Carnen spent long ‘

hours practicing printing nestly ind i foraly on lined paper, Today I ik it

would be {mpossible to discern Carmen's: vritten vork fron wne, -
ﬁ « .

To develcp better phonic skills, Carnen end I soundrd out vorde together. ’
I'helped her bresk the vord into syllehles end try to gpell it insteed of spelling

1t for her $he also used the dictionarv frequently This Vi 8 great learning
experience for the thildren, also, - \
Carneny i atlzed herself with Percuetry blocks s a uethod of teaching |

v

v'isuel'discrininstion skills, By uslng her sense of feel she could devetmine {f

|
‘ still be rocky; she vill have to desl with attitudes of the public' and edninistration.
. But, with her deterninetion 1 knov she will succeed.

Bt
She teught 1 nev vays to epproach teeching and helped e develop 8 sensitivity to

the child had reproduced the pattem correctly, She also prepated extensive ganes

and visual materials to use thct vere lerge'cnough-for her to see, |
Story ting, however, renoined m ohstncle. Carnen could not read to the
children Finelly het creativity’ hlossorcd. One day she hnd the children patat L
pletures of_their -fevorits anfals with flourescent peinth then
totell'her sonetningl shout their pletures, " She put their 'r:esponses .on tape end '
hound the plctures fato a book, The next day at story tine the childrcn listened
.yvto their telkinp book and looked at it under J black light. Stnce then she hes used !
ﬂennel board ctories records, and evrn nemrized lsrge print books. R

iiaggie, Carnen 3 dog, never presented difficulties. The children inoedistely

fell in love vith her end ehe becane on integrel pert of the clsss. |

o
oo

. |

s the period of student teeching drew to & clage, Cornen and T began to dia-
cuss her. future plens. lthcugh she hed made tremendous progress and I felt she '
cculd Banage 4 clsssroon alsne, there vere areas in which she still folt veak, She \

|
decided to continue her educetion a the ereduate level in l’.erly Childhood [Education

\e"' |

. !
and requcsted to vsrk part tine vith me in the clessrosu. ‘i‘eking thecry coursel "

and heing able o implenent it in the clessroon seened ideel. \‘ |

hoo
Todey sl viev Cernen vorking vith the childten in the class she seets 4 team o

|
nate rather than a student. Obgervers vslk into ny classroon snd find 1t hard to.

|
|t
helieve ahe 1s hlind. I-‘requently she subetitutes for me. We know the future vill i

. S
by
Csrren has geined a lot fron out expcrience together but:I feel T have also, \l

P
g N
the’ handicapped. luc, wat-of all T've geined a'close end dear friend,
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AGENCIES TUAT CAN WELP :

: STATE unncrrs ‘ "
;. State Comnission of the Visually dandicnppcd
8902 Suffern Blvd, _ ‘ C
Jamaca, WY 12435 o B
! . { ) .
. Providea the visually handicapped student with ELnanctal ald for education
beyond high school, L '
L Rccordings For the Blind
25 £, 38th Se. ©
 New York, NY 10022

Tapes text books and lends the tapes to the visally henddcapped.
The Ligni House

e Mase, - - S
New York, NY 10022

o

Provides the visuully handicapped vith the tools or nkilla needed to
. cope aucceanfully in 8 oighted vorld

(0 Guiding Eyes
. Granite Spring Road
Yorktown Helghts, N 10598

Trains guide dogs
 NATTONAL ORGANTZATIONS ) . S

i. Aerdcan Muociation of Workcra for the Blind
1311 K Street, NN, . :
Washington, b, 20005

An association of profeseionals, individuals and ogencies intercatad In the
gcncral uclfarc of blind persons, '
1, toectean Cometl of the Blind-

818 18th Sereet, H.W. -

-Sulte 700 '

Washington, D.C.. 20006

Principal publicotion. Braille Forum, binonthly

s

dn organdzation of. blind persona with chaptera throughout the United States}
ita purpase 1s to inprove training and employment opportunities for the blind,

3- fnetlcan Foundation for the Blind
15 West Sixteenth 5t '
Hew York, NY 10011
Principal publication. Yew 0utlook for the Blind nonthly

* Health and Rehabilitative Library Scrvicen Diviaion '

[

Scrvea 8 8 clearinghouse for {nformation about blindnegs; offcra profccsional |
conaultation to govetnncntal and'voluntary agencios for the blind; publishes ex- -
tcnsivc natcrioi m blindneaa, aalin aida and appliances for the blind,

!

Amerdcan Librory fssociation

50 East Huron St,
, Chlcago, Illinals’ 60611 :
Principal publication ‘lealth and Rehnbilitativc Librrry Servicea. qunrterly.

Aprofeaaionnl orgnnization of Ubrartams conccrnad vith acrvicaa to peraona
with visual, physical, health and/or behavioral problena. Prouotes the development

"~ of standaeds for naterials. services amd petsonnel; encoutages cooperation avong

"‘5.

agencles and organtzations in publicizing and {oplenenting library services to
the hundicappcd L . C

Asgociation for (.‘nildren Hith Laaming Diaabilitiea
5225 Grace Street - ‘

. Pitesburgh, Pennsylvanis 152%

6,

7'

'.:8.

. Goodvill Induateias®of Averies | “ o

Principal publication. Icera of Interest, mnthly,

. Includes parents of children vith lcaming disabilities and interested S
« professionals; diaacninatca publie. infnrnation. ‘ :

Ausaciation for Education of the Viaually Handicapped
1604 Sptuce Straet . . .
Philadelphla, Pennoylvuniu LK

Principal publication., Bducation of the Viauallz Handlcapped, quarterly.

A profcaoional and parent organizatiOn intcreated in the education and xuidnncc
of hlind und partially aighted children.\ ' o i

Comnetl for Bxceptioual (hildeen .
1920 Aesociation Drive .

Beston, Virglnda 22091 ‘

Principal puhlication xceptionai Children, 9fyr.:

Aprofesnional organization concemed with children vho have spectal cducational ,
needs publishes uaterisls on special edication and serves as-a clearinghouse on * .
" exceptional children in the nationvidc Bdypational Research Information Center
netvork,

*.9200 ¥iaconatn Avenue, N..
Washington, 0.0, 20014
Principai publication. /GIA News, Miweekly, ,
. Mpy nonthly . oo

Pederation of locul Goodwill agcnciea concerned vith provldins vocational
rchahilitation services and enploynant opportunitica for the handicapped !

o
f
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9, 'dndlev Schooi for the Blind |

100 Elm Street . oo

. Wmetka, T1Hols 60083 . S \

Offers correspondence courges 1n both braille and rucorded fomms to blind
» and denf/hlind students und adults; gervice is Tree and world-wide, .

10 Handy=Cap Horizonn

N30 East loretta Delve ~
Indlanapolis, Indiana 46227

Princinal publication:‘Handv-CngnHorizons.aquarterly.

Organizntion of liandicapped persons {nterested in vorld travel; group tours
are conducted. . oo \

P

iLMwaMsgw

mmanwmummmmNmmmd
1291 Taplor St., W,

" - Washingtos, D.C, 20542 n . : )
Principal publicationa: Talking Book Topics, bimonthly,

' Braitle Book Review, binonthly,

‘mmmmmeMWMMmmmmwmm
through a network of coope sting reglonal and subregionnl I{braties across the
count ey,

Coy M

19 Madison Avenue, Co 0
New York, N 10016

Principal publication. The Sight- eving Review, qusrterly

Sponsors progrsms oE publit and professional education, research, and commnity

services in the area of sight, oonservstion.

- 13 Spectal Educatton Infornstion'Center s o : B s

Box 1492 - .
Washington, DL 20013 '

Disseniriates inforasticn on ‘gpectal educotion fscilities snd rervices for
handiospped children.

v

u‘

A LACK OF SCIENCE EDUCATION FOR THE DEAF AT THE ELEHENTARY LEVELI
Robert 8 Henchol

mmmmmmmanmmmmmwn.
the suthor has been sbie to observe at first hand the science progrsns

being offersd to the desf in Wla lecture FOUT 0Cr0g the notion

.mmmmmmm”memmmmmm

_deaf hinnelf has alloved hiu to sposk uith the students and the

MmumMHmMMHMd.hanthwmwns&r

Physicist with 16 years of vork expertence and s had over elght years

- of experdence teaching science and math to.the'deaf at the elenentary-
‘ ' .

| and collége level. go he is quite quolified.to evoluote the observed”

. science progrnns n the schools he has visited. At the Eiue of this ©

vriting he has visitsd 25 schools in ten (10) states,

“These obnervstions have ghown thnt at che elenentsry ieveldsnd even o
‘nmmmmnmmmmnmnmmmmmmmm
EMMMMWMmmmwmmnmmmmu
'anmummMmummmmmmwmmms
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Psrt of the problnm,'snd the nost often used.excuse ofiered by the

.dosf schools is that»the deaf child needs to spend nore tiae on speech

and lnnguage developnent.l Henoe Science Eduoation 18 pushed aside

1




4 g _ o ,

untll the upper gradea where it is suddenly tntroduced wlthout the necded Somc of these problems are: . o : L A

\

Eoundntion to build upén. Thlq is a Ealqc and badly used excuse.\ There o o Tt a0 The teachers are tralncd in Special Educotlon but lnnk 3. R

is no reason. why seience cannot be uBLd to dcvclop vocnbulary along wlth «. sclence background
language development. .+ b, The stereotyped idea that sclenne is too'hard for the deaf

. still is pregent ‘and " thus they tend to turn students away

Durlng the author 8 tour, he found many other probtgms and excuacs e “\\
being nade Eor the lack of Sclcncc Educutlon for the deaf, Howeyer, none \\= o ) i from this field. . . R B
of these excuses are acceptnbie nor are the problems unsolvable, because : : ‘K\\ [ The 1ack of laboratoryfequlpment and the fact that the teachers f
‘1t has been Found that there are some programs that do, offer an cqual \\n‘ . ‘0 : do not know how to build low cost equrpment_or botrow uhat is

fclence currlculum to the deaf student. Furtherore, the author hlmself L needed prevents. the much needed nndlvaluable gxperience of
has deyeloped qnd 1mp1emented a science program at the Rochester School '3" : o hands on" science.
| for the Deaf , whlch s nob equal to, and in some cases superfor 'to, science o . d. The poor communlcatlon and lack of support in some schools

courses betng of fered 1“ the city's PUbliC school. ' S ' betveen the sclence teachers. and, the admlnlstratlon results
* Pirst let us look at thE barrlers being placed in the way of the deat . . L ; {n needed {nformation not reaching the science teachers.
chltdhto avold teaching them sclgnce. Some of the typical excuses brought ‘ o Furthermore, in some schools the teachern cannot attend .

" forth are: AR . - o . -workshops to lmprove thelr science teaching skills. ‘. .

e, The lack of knowledgc on the part of the teachers about ~

a. Language and speech must be taught first. There -is. no time deaf sclcntlsts who havévhccn_successful in thelr'fleld.

& \. i . )
for science until high school. ¢« tends 1o keep the stereotyped ideas {n axistence

l

b. Séience is too Hard for the deaf child. v L -f. “The,lack of a Elov of information anong science teachers
“c. We do not have the’equipment and it 1 too expensive. ; " vt . results in a poor spread of information. Many tines 3 ©
- \ ‘ o . _ I . : .
d. The daily sohedule is fixed, it cannot change to allow a ) R ) teacher 1n one schcol has made up a hlvhxj successiul sclence
longer 1ﬂb°fﬂt0fY;P5{i°d' A xj o i : " course but this does not reach others because of communlcatlon K
; . ' ! ) I
These are but a few of the excuses the author hué heard. A11 of these ’ breakdown bptheen'thelschools for che deaf
.excuses>do not hold up to true facts that have shown that sciemce can S " 1n answer to these problens, the author will show how each of
\ . i '
and s being taught to the deaf: Going dcepcghlnto the problems, we sce, , o “thest problems can be solved onc vey-or another. Teachers should have
that the picture is much the sane uherever there 1?'3 lack of senence. - . thc chance to ateend workshops, take courses ob seience nnd. if
\ 15 . possible, work with a ‘deaf scientist to learn the subject Scignce. 4
. ’ N
. " -
. . E .
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C ' o . . |  l "y
il utnrted in the early yeors and bullt up a8 the student progreascs, { The agthor rtfuses to aceept clther thu £xcuses of thelproblems. A
“18 fo hardet than any othdr subject. Ne hth found that when presented There are some outstandlng Peograng in one or two schools that show . |
l}muMMWMWMﬁMmeﬁmmmmmm MM@umMMmMHMWWWM%mmmumm
Jook Forvard to each session, | o wL have found - studénts who are {nterested in entering ;he feld of o | : Kidf

‘MMmanmmwmumMmeemmmf%m . ‘Mmm

. /,"

o

{uagination and sﬁmc paper clips, tin cans ond rubber hhnds can Leéch

R
 ' .‘bMWMMmmmMMMMmMMMMJumM

"Thé Xerox'Sclhnce Cbnsultlng Progran nnd fhc ESSA'ﬁrogr i fave
”wummwmaWWNMeMWMMmeMm. /

locked up because of fear of breakage,

- WMMHMwMMwwum%mmmMMHmﬂmmm‘ \
' TN Y

|
‘ . v Vool
The adninistration must rpallze that science i3 not-a Fixed sub- with lots of 1maglnation thrown: fn, - ' - ‘ ( : ‘ ‘

jmJ%mﬁumMHﬁMumﬂmMMMMWMMHs wmmmmmﬂmmlwwmmumnﬁmnmmm

~-cccurr1ng at a piven thoe A fleld trip to get rocks or flovers {5 This {8 the deof selentfst in- ycur cnmmunity who hes been succeaaful I "

. 48 much g 1earning experlence 8 4§ mlnutes fn the classtaon, Laborutory in bls. field dnd vho would be able o of fer the schuols methods of -

W
work 1 1nvalunhlu, because 8 :hlld lcarns by do {ng and for the deaf teachlng never thought of before. These people are lnvaluable. because

MMMWMNMWe“'\'t . ‘ tMMMMmemmMmmmMWWm J
| .

'IhmwnﬁmhmumummHMMbummstMMt BMMNMWMM.f”

'ﬁwmmhMmNMNMMWmMMmmmMm‘ MmeMMMmemammemm“ S g

. school forget the sterentyped 1deas thnb<have been 1n existence 50 long, and

MMmmMmmmmwmm.WMMMWMMm tmqu%MHmmWwMWmMmMmMu

u

MMWWMWWWMMMMWMMWMM and service, ‘ ﬂgiﬁgWh
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- not hed & sclence édpcatidn equal to that of alnormaL'child. When ve
‘ sudd%nly‘dump selence on thea, vithout the funQamEntal‘bui!Jlﬁg blnéks, ‘.‘ Do IR ﬁ“ ‘ ;:‘:‘ v: - H\ﬁ' |
ﬁﬁwmmmwmthMWdWNMMMmmHme K : ‘ "" f“Ijx‘;{&D . i f” { . ,
“@mmmmummmmmmmdmmwnm, ﬁ:.‘ -:"‘  *' 1.  ‘ L i‘;ﬂ -
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Sine careers oneafter another. Fu.rtnemme, Lheleamingo[‘science Ce T o
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understanding of handicaps. As a seventh grade studcnt who was

ACCEPTING THE RANDICAPPED

~ Gregory Stefanich |

Encryone nends to be accepted for hcrsglf/himneli. to be {n-

eluded, and to B nlloncd'to serve a8 suppurt and.inspiration to

nwwmmmmmmmmmmmm@m
the special needn nf the handicapned. To succesafully build u
hnndicnppcd child's ncif-innge. a toncher must first help other
children develop hcnlthy nnd nositive nttitudea towards these i
childrcnr | |

OtthopcdicallyIhnndicnpped persons c0nstlntly encounter
individunls who react very unconfortably to then It is naut

nitcn 2 nonverbal expression of nvoidnncc or pity. Hueh of

.the reaction s often precipitated by a lack of ‘¥nowledge and

- gerleen wigh po n 1955, T found dLfFeulty vith peor ac-

ceptance and peer Ingeracton to be a najor problen area.

. . {
Sclence can do nuch to create a level of understanding

thtongh a thoughtfully concelved progran which is enjoyable,

{natructional, and which Leads to dccpcr understanding of the

HmmmﬁpmkMHmem This paper is directed toward

mwaaymMmmemwamamfmmmu

hand1caps to educators vho have a linitcdrbackground and, under-
mMmMMkmmmMMWWMMm

)

L%WMMWMM“WMMMWW
. . . . “

cept differences in-people

Nyt
O\/“ '

I

2. To promote the acceptance of handicapped children "

individunlc. morc‘likh‘fhnn unldke the other children, and to .
. eneouzge thelr partictpition in regular group ntivitles,

Dcrinition

The Orthupedicully Handicapped ¢hild 16 one who has & crippling

inpaitnent uhich Intevforss with the nornal functioning of bones,

jninta. or muscles, Included in thiu categury are: (n) children -
"~ i !

WMMMMWWMMMMMWMM .

 crippling condition later 1n life Exanples In each cntagory .

nre liated belou' ‘

l. Prenntal‘handicapu. (8) clubbed hands and feet; {) ab-

“‘ncence of grng of egs; (c) defects In legs, ncck ot hipn,

2 Pcrdons who acquite 8 crippling condition later i1 lifc.

(a) polionyelitis, () nuaculnr dyateophy; (¢) nrthritis' (d) tuber-

S culosis of the bnne, (e} osteonyelitis.

Estnbliahing 8 Clnasroon Atndapherc

' . o
It.4s nportant that everyone recognize that how you feel \

MmmmMMMmewmmmthmem

recognize that hcndicnpped childred'hnhe‘the sane feelings ae

»

nen=handicapped childrcn and lave sintlar capacities to percelve
B ! . { .

-, what others are thinking. This will \egin to materlalize, nly

[l
after the non-handiccpped are aenuitizcd to the needs of the less ;

fortunate. dnd that will he“nccunplished otly after all children
K

. e equippcd t Live with ane another with underutanding and ap-

preciation of the differences and disabilities within'eech one of
s, It da inportent that we nix the ebled dndldlsabled tegether,

Separsted, the handicapped becono {9olated and therefore without

i




‘ influence.' bsa cesult they often find thenselves to be almost

totally depeudent upan sympathetic but non-handicapped partici-

" pnnts in the pclitical ptocess. Acceptance Rust be learned

. theough showlng and helping without indifference, fearlor re

~ pulsdon (Solonon, 19‘77).

Edward Solomon, a principal at Rachel L. Carson Internediate

Schor], explalne that in helping the physically handicapped the

elenentho mainstreaming nust Include other handicapped studcnts ‘

a8 uell This will serve to Lhe benefit of all concerned fle .,

© Btates:

]
The Incluston of the full spectrun of handicaps wag important

for both the handicapped dhd for the norazl ¢htld, To sogres
gate the disabled child vould dllpw hin nolopportunity to
see angther child dhercomlng_n different handicap, Just as
Keeping hin fron full participation in a normal school st~
tlng‘depripes the handicapped child of learning to share and
 to accept and to understand people's differences, so vould
, L
anmmnummmnwmmdmmnmmm
HMﬁnwmmmm¢wmmmman.m
norwal child, who shares‘his-schpol wlth students of varying
abilitdes, st Learn thatjthere {sa popdlatlon less fortu-
MmmwmmmmMmmmmm&
helped by‘infpsionn‘of nonep into the schpole, thase paople:
pill alvays be handicapped. deapile slidthe help‘thep nay

recefve. The normal child-must learn to wnderstand, to

* aecepe, End to work lpith people whn_ are in any vay linited . o

in body ot In nind. Onlé%ten W1l tle normal najority cone
‘ i e

)

-8 real concern for each child,

+ T could avert nost of my school work.. Because I was attending a ;

53 !

to accept their Tesponslbility for providing for the handi~
~ capped on the hasis of need Tather than seeking ways ‘of “hegp-
Kl

ing then fron entering and participating In the larger aociety

). -

Attltudinal hatriere aesociatedwith guilt and avoidance by
nornal persons and adaptive manipulative hehnviora hy physically

hendicapped must be dealt with effectively tn classrooms. ‘

 Atdtuddnal thange can best be nitiated through providing appro-

. N 9
priate models who project warnth, open-uindedness, falrness, and

L)

The problen‘ 15 not only one of children accepting the handi-
capped Solonan potnta out that it s aleo a problen for the ‘
professionel educator: Hd states.

The regular teachers were fearful Some were repelled,

Smne vere anxlous because of feelings of inadequacy. Some |

. |
provided generous doses of pity but little. understanding or

| acceptance {Solomon, 191,
A & student with a nild ort'nopedic hand1cap during ny Junior‘
High School, years, I can certadnly relate many direct experdences

which {1lustrate this point. 1 found that by careful nanipulation

physicel reha_bilitation progran two or three ddye 8 veek In a
nelghbordng cddmunity, T was able to forestall most homework,

assignments, My echool days consfated prinarily of taking tests

.~ and dneddental invlvement within the rest of the Instructional

+progran.  Being a falrly strong academic student the teachers

I
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"part,

. be nade to-realize that essentially every act that a person nakes

staply overlooked the 1dea of horevork and alloved the tests to

reflect my grades, often tore generoug with grades than my test

. ih

perforuance reflected. S R

nammrmumnm“nmnmhummnmm g

 durlng ny Junior high school years which handicap ny perfornnnhe'

yet today, Fortunately, during the ninth grade, [ can écall tvo

teachers vho maintalned an attitude of eager 'and positive accep~

s

" tance, ‘yet not only expected but denanded a full effort onmy .

s a professional educator, 1 feel stronglylthnt all teachers.

and adnintstrators should have training in both areae of regular

" and special education, Only then will there be a balance be=

tueen realdstic evpactationa from the teachers acconpanied by

Cfll participation fron-the handicapped student, Teachers wiat

¥

i3, rom his perspective at the tine it occurs, the most appro-

priate response he can make to the stimlug tovvhich he {5

" responding. 4 student then when nisbehaving 1 doing what seens

to give hia, at that nonent, the greatest degree of psychological
confort (Kindsvatter, 1978},
Teachers often tend to Justify inappropriatelstudent perfor—

mmemn“fmmpym.annummmMﬁ‘

‘that the Failing geade Ls often a najor obstacle to. ncreased”

MmummmmnmnhmMMMWMnbmvf'
handicapped to avold effort. The handicapped student beconce

astute at'shifting the reaponsihility fron hin/her to the teacher.

fi

;o
"

i expectations becone unreelistic the‘tencher does not disclplne

The student 1a order to protect his ego, claing he vas not glven ¢

.ahhmmm.mummrmwmdmwuﬁMMMMmugdﬁ

glves a passing‘or satisfactory‘grade out.ofcpitp or" sympathy

- (Johnson, 1978). The child begins to learn that behavior hag no -

consequences and through nanipulatinn of others,‘he/she can ignore
responsibility and consideration for other pecsons, L
Hopefully, the mandate of P, L. 9&-1&2 requiring that local -
chool districta develop an individualized educational plan for
every handicapped child will alievinte many of these paet dafi-
clencies, It cnn gerve as a planning syatem and nonitoring device

to enable the adninistrators, teachers, parents and child to vork

tovards certaln goals. This developnent of skills vhich vill enable

t

nmmmmumuummumMMNHMWMMc

adult and productive member of society cannot be overenphasized. If

ve are indeed prepating handicapped children to function in the

real vorld the need for maingtresned edueation is critical, TIris

‘Kizer principal of the Alexander Grahan Bell Sehool for hearing

i)
{

" tnpatred children In Cleveland, Ohio states:

Better thep vork 1t out in the tlassroom among friends than tn‘
get on the job and diacover they have these problens (Coi* 1977)

It is inpoasible to describe uppropriate teaching roles for an

* individual child, as each child is unique and adaptive behaviors will

‘
K

be different for each child, - However, there are a few general consl-

derations which teachers may find helpful y

the chld for what he doss, bt for it he ds,

1, Provide experiences in vhich the ¢hild can achieve success.



. 2r. Haphasize vhat‘the‘individunl can do,
B d.‘.Perceive the_person'a baaic self-vorth,

d' Allovvhandicapped person to play an uctive tole In planning
i i it bl 1ife, -

5 Value even ninor acconplishnenta und not neceaaarily be- -
ummwmnmummhmm
. n6 Realize ‘the visibility of the‘condition. |

7 Provide assistance to disabled without demeaning then

A . ¢

_gaponsihility to the Orthopedically Handicapped Student

All individualalgrov and develop a2 reault of experiencea,"

','telationahipa,,thoughta and enotions. Virginda Axtline states the

ilfolioving: | |
| Thevchild nuat first learn eélf-tespect and a genge- of dignitv
that . Brows aut of his increasing aelf—underatanding before he

" can learn to respect the personalities and tights and- differences

\

of othera. The child muat experience hinaeif a3 2 capnble te-

fsponaible person in 1 relationship that tries to comunicate to hin |

MMMMmMMMmMMMWHMMM

anvvhunen being's Anner vorld as does the individual hinself;
!

(2) that responsible freedon grows and develops fron inside the

A -

 person (1984),

Phyaipallv hendicapped atudenta nuat be brought 'to perceive
:HMMW%RMMmemmmwm-
bility of his/her condition and the fact that, fot most. physically
handicapped, the visibility uill affect his/her interncfivnslvith‘

"“‘othet people throughout life, - The individunl ndat‘be nade to

]

underatand that acceptanee lsa aiou, continual process.end 1f he/

wﬂnnummmnnmmmﬂwmmumumm

n~pianningrfuture goals,

. Not So Different

It should be stressed that the Orthopedically Handicapped child-

iuManmmmMWMMMTmmmm

"

. necesgury are physical rather than edueational, There s probably

' alds. and devicea vhich i aaaiat the child in functioning inde-

no greater dejection for a handicapped.peraon.tban to begtn to.

'[mmmmmmMMWMHmmWMMMWMn'

it for hin[her. Tt ahould be atreaaed in helping the phyaically

handicapped that patience, rather tban aasiatance, ig needed. The

 chool abould apsune respooaibilitv for providing an enviromment
which allova the drthopedicallv Hundicapped‘to be as independent

a8 poaaible and to pronote freedon of movengnt and phyaical activity;

In addition to the nodificntiona neceaaary in the gross phyaical

‘ environnent the teacher should alvays look for vays to provide

* pendently, Becouee of the heterogeneity of crippled individuals

it is inposaibie to describe devices apptopriate for anlindividual

child
Many conpenaationo can be nade by providing the orthopedicaliy
handicapped wth epecial equipnent vhich allows them to function

independently Some.of the 0re comon itens are; (8). hook racks

 for children who cannot hold books (b) ceiling projectors for child-

ten in bed fn hoepitala and/or hone' () electric typevritera,

(d) autonatic page turnets nnd petcil Holders ( .,'1972). in

effort-ahouid be nade to.secure equipnent aintlar to-those Listed

f




. ad also othet prnsthetic atds for lncnnotinn, 1ife support. per-‘ S o . L I

snnnl grooning, connunientlpn and houeehold nids Hany such alds
i L are explained nnd illustrated in Suithy: 1975 '

~ Uke all children, the crippled have certnln hopes and asplr- - i . : ‘ _
" L " DReferences . S
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s, Debbie Foughty, 8 senior elementary education student at the

1earning task in an effort to inproye her science teaching competence.

& KINDERGARIEN SCIENCE PROGRAM FOR HANDICAPPDD
CHILDREN ADAPTING EXISTING CURRICULA -

Bennett F. Berhow.'

The development and {mpLementation of 2 science curriculm for _

MMMMWMWMNMMMMMMM‘

.. -evaluated in this paper. The purpose of this discussion is o illus-
"_trate the’ succeasful adaptation of existing sclence materials to posit

‘some of the iiuiretions and difficulties and to nake recommendations

concerning the adapt.tion of existing science curricula to- meet the
coucational needs ‘of handicapped children

The plsnning and teaching summarized in this paper WBm done by

MMmmMmMMMMMWMNMNmMmm

Hs.. Foughty planned and taught the deacribed sequence to fulfill the
required work in an independent study in elementary sclence that vas
twmbHMNmmdmmmwnMshdewanweww

extensive content background in seience &nd chose to undertake the

The author and Ms. Foughty initiated the planning task by die-

cusSing the pOSSlble functions of the science curriculum in the anti-

' cipated program for handicapped kindergarten students. The functional

i definition of sciendf for the purposes of identifying an instructional

sequence focueed upon manipulative experiences that'emphasired'chil-

" dren exploring their vorld with iuagination and curiosity Discussions
Cof cognitive expectations emphaSized using the senses and the develop- .

pent of votabulary that would help children more preciselyvcommunicate 1

thelr obServatioms of their environment. Resources of sciencelactivities

i

a

ety |
>
_—

‘meet the needs of 2 very small group of students in a very unique -

‘mMMMWMMMMMmmmHMMmWMMs-\

o personai library and the univers(iy bookstore. The non science resource

\x

‘MmMmMMMWMMMMWmhmwMMMMr

Elementary Schoo]

The science curriculum deseribed in this piper Vas developed )

\

' educational circumstance The conclusions and recomendations offered

‘WMMMMMMmm&mmMHMHMmMMmem

'

and limitations.

" The kindergerten for handicapped children was locatEd‘in,Sveetvatefi}

' fElementarnyéhool Devils Lake, North'Dakota. Devils Lake is a coma

munity of 7 000 people located in central North Dakota and 1s 100 ‘ o

v

miles fron the Universitv of North Dakota Th= public school. system

has three elenentary schools one Junior high-school and one high school

that serves 2, 000 students Sveetvater Elementary School with 252

students, ig the smallest of the. three e]ementary schools. Kindergarten

is not required by atate lav'and the Devils Lake school distiict a

-\mmMmWMMMmmwwuwMWMMn

pmymfuchMan RWMswﬂsmdmurmﬂ&mtomwne

institucions if they desire a kindergarten experience for their children.

The kindergarten for handicapped children at Sweetwater was financially

supported through the school district and served the entire Devils

Lake community

ALl children in, Devils Lake are screened for handicaps during the
spring preceeding th?ir enrollnent in- first grade This does not occur
l
early enough in the year to permit enrollment in “the kindergarten

program for handicapped chi]dren: Nost parents vho enrolled their

'~

]
Sy



f‘;childred in this second special kindergarten heard of the progran

::pshould be included in the special kindergarten Some of the children' ' \
ﬁmmmmmemmemmmMmHWM\
;;5in the class because parents belteved the program vas needed by | 2\

their child”

i ment of the other. four children was not severe enough to require a -

‘i\’p

f“by word- of mouth and 1t vas the parents who decided if their child -

,\'
\ .

\

~ Five of the children had hédring impairments. One child's

1WWMWmmmmmmmaMMMMMMMM
| ‘impairment m2y be severe enough to require some schooiing at "the

. North Dakota School for-the Deaf in Devils Lake The hearing impair-

» hearing aide “but the hearing inpairnent did seem to have some effect

iv'upon speech deveiopnent

‘%mMMMmMMMMmmMﬁmmmn

‘jﬁhﬁmMmmmnwﬂdmuwwWaWWM@mhﬁmw

‘._them to vear patches over an eye. The third child' s 51ght problem; al-

. -though Iimiting, was not precisely diagnosed and vas ot being treated

‘MMmmmmM

; other. impairments Two children: were recervrng nhy31cai tnerapy he--

materiais as itg sclence currrculum Ms Foughty, who planned and

Wammm.mwﬂmMmumdMWMmmmMWV

sght that s greatly dinini'shed:‘and the eyes of the child net being

\

" The other children in the ciassroom suffered froma: multitude of

’ cause of ‘muscular difficultres The renainder of the chiidren suffered
‘j developmental imairnents that 1 vere. evxdenced as poor: moter skills

“and coordination, Ianguage 1mpa1rments and learntng disabilities

' Sweetwater Eleuentary School uses Erenentary Sclence Study (ESS)

2

~

 taught the described science currlculum, ‘had used sone. of the B
‘ materrals and decided to search other ésourees for eppropriate science

: act1v1t1es She wented an 1ntegrated program of art music language-

0

mmmwMMmmMMmmMMMMMf

Vities rsther than units were more’suited to her. needs A bibliography

of resources for science activities 1s provided with this paper ‘Other |
classroom non-science teaching resources and materials such as the |
Peabodp Language Pi music hooks literature books etc ,, ‘that vere
regularly used in the classroom are not listed in.the bibliography. -

dumﬁmumuwm”mmMMnm%mme-

- slzed a'set of lesrning,outcomes that were to be achieved through

mMpMCmnMMkadmmNMHMmsTMmeW‘

and developmental outcomes ag obJectives are listed beloy, *

'l Interpret sensory stimuli by:

smmmumummmMMMmemmmmm
a ‘sack, ‘
ummmmmmmmMmmmmmm
¢t distinguishing between salt.and sugar,
dMWMWMﬂmcwmanMMMWMﬂm%
a gane,
e.MmumMmmmmMMHMWmmwmm

J. Demonstrate visual awureness by 1dentifyrng shapes--square,

triangle, circle and rectangle,

3 Demonstrate listening avareness by differentieting sounds as:
&, Toud-soft
b, high lov

L Identify the seasons by

' aimmﬂmamwmsmwmwﬂmwmumn
nmmmmmmmwmmmmm

iWMMWMMMMMMMMMMMWMMt
(Eull to the top, over, under, etc.)

6. Perceive size ay m attribute which is both conerete and relatrve byﬁriﬁ;
eecmMth@MHmmMm- ‘ [
b, sorraliztng buttons by size. R

i
|
[




7. Resognize the characteristies of Liquids.by: -
a, describing what way water pours.
. identifying objects that float in water,
¢, describing vhat happens when materials such as salt, flour,
food coloring and syrup are added to water, :
. describing what happens to ice when it gets hot,

o

[ =

§. 'Identify shapes of circle, square, rectangle and triangle fn the
environment, ’ ' ’

&hthWmmdeW”

2. identifying how a kite tlies,

b, 1identifying what is melted snow.’
WGWNMMMMMMHMMQ®MMWMMMMW

the student.

To illustrate the type of science activity used and its integration
with other components of the kindergarten insfrﬁctional pfogfam, a

specific instructidhal sequence is provided below. The examle instruce

tignal sequence is s, Foughtyfs lesson plan for one week which she

vrote, taught and sent to the author:

Genaral Instructional Objective: Perceive size as an attribute which is both con-

stant and relative,

hetivity L: Compare height of all children. Tape 2 long plece of paper‘along the

" . yall, ore side touching the floor, Have the children stand, one at @ time, With

ther back to it to be measured, Hrite each child's nane on the Ling that indicates -
'
his height. .

Hhen fmish‘ed« asJ: Are you all the sane size? Hhich oneg are shorter? Hhich

 ones are taller? Why are sone bigger than others? Are older people ‘big‘ger‘tﬁan

" children? Hhy? WiLl you stop growdny taller some day?

T then measure nyself on the qhart to s‘haw‘ that adults are taller, dsk: Do you

know sone adults taller than T an? Hhy do sone peoplgfqrow taller than others?

Have children artange themselves from short to tall, Then ask them to reverse

S
\

the order, : ‘ ' N
| !

Label objects around the room.using terms re‘garding‘size.,‘

Give ezch group of tho students a handful of assorted bittans and ask then to

Lwo codkieéﬂfa very Jarge one'and a very small one. Discuss.

" portions of classes vere video-taped and sent ‘to'the author for obser-
t “1 . v .

Nctivity &+ Grouping and classifying buttons, to develap skill in observing,

"

grouping and claésifying. L

nake two groups that are alike in some way.
Next, ask them to reassémble‘ the buttoz;s int‘o three 4. oups.‘- There will be :J'o
right or wrong responses. | Ask then to explain what they have dore.
Nave thcm seriulize the buttons in a line from small to larte,
Have then maké vatious glxapes Using the buttons.l
fead - "The Big kadish"lﬁy\ Hﬁria Robbing

: "ﬁig Dgg.,.Little'DsQ" by B2, 'Eéstm&n -
Read » "tall and Short" .poer;i by Big Bird and Little Bird,

Wave children make coak'fi'es with Cookie Mongter again. Have each child only make:

|
f

{

The evaluation.of the success of the scienﬁe.iﬁstrucrionai se-
q;lnce in the kindergarteq progtan focused upon observing the beha-
ﬁmﬂcm%uofmemﬁ&mpM&mewisaﬁmdMEM%wm \

oMmeMM%MMMMmmmmemm}
o , : |

wdm;Tmfﬂhﬁwdhw“bfﬁpﬁﬂbmlmmmkﬁtMcManW
i5 based upon observational data gathered‘by Hs: Foughty and\the guthor;
it the beginning of the senester nany children exhibited very

linited attention spans. They were able to effectively function i 2

v

s, Foughty's complete sequence of planned science lessons is
available upon tequest from Dr. Bennett F. Berhow, Education Building; ¢
mMWMMMdemMmJMMWRMMWde
Forks, North Dakota, - 58202, | , ' :

'



group setrlng for only a short period of tine and they then withdrew
from the group activity, both physically and functnonally This vas
pMmMMuMMhMmﬁmmenmmMmmmm
draw fron the group and seek "mothering" from an adult. The otner
J‘: child would withdraw from the proup and engage in phy91cal activity
wth much jumplng, twirling and hand shaklng |
mmmmMMbWMHm%mdmtmamammmmm
functioning‘in a school environmet, Nany'of the children seemed
‘dinid and uneure oElthenselves and needed extensive, detadled direc-

\ tions and close suphrvisionn Many of the children also exhibited .

. Some Language diffidulties. Mispronounced words and inconpiede‘sen- | .

: tences cha:acterdzed much of their language behavior.
By the end of the senester all of the children were able to
cmmuamhmaMMwMM%MWMMu&memW‘m
: “

addition, the children denonstrated an ability and eagerness to ini-

tiate and control the]processes in which they were engaged. Msn‘Fodghty

[

was not required to give frequent .and detailed directions for con-
_ pleting investigations. 'Thie'increased eelf-discipline also seened ‘
to help tne‘students becone nore relaxed and confortable when nani-
wMMmMM&NmmmJMMmHmmmﬁﬁm-
cmﬁ%wﬁﬁMwmth®WQMMMmMuaMﬁmme
tables, . | | | |
The 1anguage develonment of the children was particuldriy narked,
Many new words were added to theln vocabulary but the most 31gn1f1canc
‘.&memwmwﬁmm%mdmmwmmmﬂnmwmu
wm.mmwﬁmmmmememWMM,

‘ ; \
being asked and observations heing verbalized. The anount of

'WWMmWWMMMMMmmWMMMMMm b
|
|

' |

- capped kindergarten children were formulated i

wontrolled all activity to a more facilitative style,

education guidelines and reports of the teacher of record ves achieved

‘[ education guidelines were particularly enhanced.

% oenisting science curricula to meet the educational needs of physically

verbalization of each child increased and the nunber of people ~}
|

the children {nteracted with increased. The interaction increase

Based unon the observationd of Ms. Foughty and the author, the

following conclusions concerning the success of adapting existing

science curricula to meet the eddcational needs of phyaically handi-

3
L}

1, The children enjoyed the science activities end. Looked for
ward to thefr “sefence tine!" with great anticipation, "Selence tine .

was the last activity of the school day and the children verbalized

5 eagerness for the tine to begln

2, The ch;ldren were able to develop self-discipline skills in

& schooling environment that should better their chances for success

iﬂﬁngm,ma&mnMMmmﬂmwdeMﬁm‘
grade classfdon the following yeaf. !
‘3nm3MmmmhﬁmMMummﬁmmme
smmnamﬁ%WM%MﬁWmMmmmﬂmwmMme%
in a school setting. -

k. The teacher was able to change From a teaching behavior that

- 3. Skill development of the children required in the speical

by participation in the seience activities. Vocabulary and moter ' |

skills specifically listed as learning objedtives in the special

- The following conelusions concerning the difficulties of adapting

g



handicapped chiliren were formulated

L. Adaptation requirea extensive pianning effort by the teacher.

This 1s particuiariy true when the science currrculum is 1ntegrated

wlth the other curricular ‘components of the school program

L. The nandated curricular-tine vequivenents of many state ad
federal progran guidelines for physically handicapped children,

“patticularly in the language arts, nake the scheduldng of science

activities difficult and not, neeting the required tine constraints
nay often‘endanger progran funding, - . |

Based upon an analysis of the conclusions n this paper the
author recomends that:

1, Existing eiementary or early childhood science curricuia be

modified for physically handicapped children and 1mp1emented on dn

mﬂmMMm.MMMmﬁmMmeuMMMmW

fmwﬁMWMMMH@MMMMMWWmd
upon observed student response-to the curticulun,
2. Support systens be developed to assist teachers in the

adaptation process. The effort required to effectively design and

imMmHnmmme&ﬂMMMwudmemymﬁmev

'mmmmwummmmmmmummmmm

daily teaching activities required of teachers in typical teaching-

learning processes,

Lo BN
[

. Munson, R, - Science activities with’simplé:things;
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- SCIENCE EDUCATION IN A WOODLAND SETTlNd
A PROCRAH FOR THE HANDICAEPED

" arl e and Dowld K, il

Hondlcupped thildren are unlque {ndividuals with na two belng

.WWMMMMMMWMWMWMMW

]

w

. Mg to be foud at the top of the treeu‘or'croullng.through the

ImmﬁmmMMMMMMMmmmmmm

MHHWMMHMMMMMWHMMM Unfortunately
nany have disabiLittes which {nhibit thelr oppottunltieo-to explore the

great outdoors.: Childeen confined to wheelchalrs ordtnartly cannot

‘ 'toko a olnnle valk In the uoods to enjoy it sights or‘to exploze and

i
dlncuvor that vorld whlch fn 80 dlstlnctly dlffcrent from the con-

" Hoenents of a house, Vlsuolly lnualrod children do not receive the

'ulsunl utimulntlon to explore 2 flover gorden or the uorld.of unlmol

0

: ground in the voods or 2 nasture, The thrill of dlncouerlng this world -

crentes an excitenent for learnlng vhich cannat be dupllcnted'ln a

classroom,

‘ conocd children. thus meeting the mandate of provldlng i

How could i school provide these klnds of exvetiences for hand~
Happroprlute
education" for, nll handicapped children i required by Public Law 9l ll2’
The neod fora woodland settlng fn whlch in educotlonal progran could ‘
energe to occunollsh the folloving ochctlvos was evident:

(D) T stluulute lnnguntu and matof dcuclonmunt.

: T To cncuuragc the yse of cheir gunses in tunchlng,
llstenlng and observing

VWMMmmMMWMMMumwmmmMm

olant and antmal e,

*
¢

(l) o leamn 1 preserve our natutal resources throuph
thoughtful care and nanagenent.,

N

*

n.f do‘ nd the Eugene Fleld Elenentury“School 1 Rack Island) Illlnolc

. developed into an outdoor lentning laboratory for handlcanoed chlldten,

"'work ias inltloted dutlng the Summer of 1975 ulth uupportlve fundlng

wwswmcmmwﬁﬁunhmuwbwauMMsmdﬂwusﬂmg

‘dlverse groups as chlldren who a'tcnded the nchool, pcofensionol

ommmwmmmmmwmmNmmmm

' nrogran that rcflected an analgamatlon of the thinllng and plening of

"ateas vag assenblad Lo’ prepare the currlculun naterlols'for the prow’ - !

gran. The March lllé_lsouo of §££EE§E,EE§.§E§E§!EE 1dentifled 2

| Morch 16,.p. 20,

JmmmwmmMmmmummm
environment,

" (6) To develop hobbies which w11 provide constructive use
i of theft lefsure tine.

refudé dlsposul Recognizlng that this tavine had the potential to be

fron Tltlo lll ESEA grunt Cnncrete uulkuayc Tron the achool to the :

: ‘

oide to enoble chlldreu conflned to ohcolcholrc ond those who are
portlully slghted to leam about natuze by bedng close to it. o : |

More than 400 voluateet hours ver glvun to the project by Buch

. .

trels to ride his oini-bike, Te {naglastion of tnedconumnlty was

ey

\ 3

captuzed nto developing a resource to be used in educating handi=

canped children,

' The apecial children at Eugene Tleld Eleventary School tequired a

- the selence educator, the apeclul educatot, the curticulum evaluater, o

“and the classréon teecher: A team representing these.voriouo lntc 8 N

- ' l
nusber of ways of dnvolving the handicapped Ln the outdoor anvironnent,

Lonbnrdl Tﬁonos, P., nd Blach, Patrick- E oy "Sclence Expetlcnceu
and the Mentally Retnrded" Seieace and Childten, Volune 13, dunber 5, l
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.

The appronch of the writing team was to prcpnre activities tlmtl.

utilized the child's senses in developing an uwareness. of the woodland
environment. As the child hecme nwnre. sequential activities called
for hiéhcr level skills of classification, conmunicution, measurement,

vocahularly development. predictin},. inferring, and experimenting. A

Curriculum Guide was prepared including anmple activities which would

. be used on site, 1nstructions for teachers for scheduling and using

the site,. and mnterinls that were available at Eugene Field for doing .
the 1nvestigations. The vartety of activities {ncluded "Awareness _
Along the Trail", "Listen and Hear", "Studying the Soil", "Animeli Signs
"Gatting Bugged",

and Tracks”, "Trees in the Ravine", "Leaves",

"Temperature, Wind, nnd Humidity", "In the Snow", and "Hobbies From

Expcrie-\ces in the Ravine". '

Vith the completion of the wurriculum guide a center vas established
at Eugeng, "‘ield The center hou‘zed sets of materials that vere .
required for the activities on site. Copies of the guide werc dis-
tributed to the schools in the city. and scheduled visitations to the -
site were |rrnnged through the center scnff Theee visits vere co~
ordinated with the on site usage by. the handicapped providing many

mainstreaming opportunities. For many ‘of the handicapped children it

‘was their first opportunity to experience 2 woodland environment. To

he ]iftcd out of the wheelchair, and-laid on the ground, to feei the

3

- dow, to siell a flower, to be stuck hv a thorn. to catch a bug, to
caress the soft green ‘WOSS WaS an experience of Llsting and endearing

value, Reictions inclyded hcsitnncy, a look of concern, hdppiness, an

exclamation of jo_y, plensure; i smile, a laugh, 1nterest; careful

63

O

RIC

Aruitoxt provided by Eic:

e
K

exanination and questions and more questions; sharing; "look at mine".

Operation of the site was to include visits by regular science

classes through-out the district which provided an exv.'eilent opportunity ‘

for maiinstre‘uming‘ the handicapped with other children, Ae the teacher,.

acheduled a visit with u regular or handicapped clabs she was given an

. evnluation check list which was left at the end of the day. “This

process of continuous activity evnluatiou provided a mechunism for

nodification of the program bused on.users reconmendations.

v



* SAMPLE OF ACTIVITIES IMHOODLAND SETTING ‘\\ ! i
ok g HANDICAPPED . . _
, Procadure: - Sengory Awireness Trafl (Continvod):
S Mt Auarnn | ! P
ST it Hlong the Tral 12, s the leaf nargln swooth or seratched? '

/

;@}erlais Ho pdrthular equipoent {5 provided for this actilt ty, hllt ‘ ‘ | ‘
. AR - . 13, Look around you, Is this virgin tinber?

one should exantne the trit] to wke sure that he will rip \ s 1t alaps bee tirberl e all the v
some of lho uggested ftens, ' : -
| sUgpstec T o \ \ \\ ‘ ‘ trees the some age? How vany diTorent ‘
Batlonale: AwaTk through the, xavine ean be mote than a "bnch of \ i L -kindstzfd;re§s b pou see fromshere you , L
. traes, bushes weeds," but often it {s necessary to polnt \\\ ' e Stindingt - - ‘ T Lo
out to children the richness of the viromsent, and this |\ | ‘ PO ' :
activity shonld be done-prior Lo :my structured experfonce 11 \ o b lég:ky:ttl ieﬁﬂghios;t ’}fz:rglgrz;stlt\ldmd:;ee? t
oo thc tavine, , L ’ ‘ -
. . oo years? Wag the log a part of the trunk ‘ ,
. . . \ y o 3 ) A
Obecttves: M"ter this activity U child should be pble to: ‘ ii:ez)b:in:htéﬁzc;rs;’:i :;s'd-lgganfﬂ}:zchu t 3
S .. ' \ ' " ‘ : "'.I n ‘| S
- L Rescribe the characterisLies of 1 voodlnd tral, ‘ -z::r;f”::idlzgvgg“ ;:Eﬁti)t‘ nrll\iy"'u i;ﬁzg yue '
L, tdentfy three dif[erent saells aloug the trail, B \ T - :3:5:1bem:];i :gzs?ﬂsxiilﬂl;‘i:‘?f”u of
. ' N o ' T t. ha
o Uentlly at e l aedalg | | 0
tLt“m{l“ st flve ilfrat somis h“"d tlong ‘ \ * Obeorvarion Tradl:  Desceibe this Flover, Hhat-docs it look like to )
. o . ‘ Voo ~you? How any petals? What color uré “iey! How , Vo
o PP Co ' oo eeeeee—ntoare the loaves arvansed on the ston! h’w 8 the
N 4 “Give some of the history of the replon, .- ,\x . e ! !
U S L R | s Flovers gone to seed! Describe the sead |
. Proccdure:p Sonsory arness Tl » o ] Examine the, bird-feather, note {ts color and size, i
SN T ‘ ‘ c? A Describe the location where you found 1t, Does. i o e
B BT e i
R "\, lose your eyes .md exnbie the bick of this Lree by . \ }:];,1]: i:c‘:gigﬁe” e;: ﬁgubﬁ:gd é;ng;‘o]ﬁ ﬁéssn}ém |
' touch alope, 9 ‘ ! .
- : R * vhatbird this cane fron! ‘ .
2, Mat dns ‘I‘l thoe sords would you use to deserl \ ; g |
N [Exm-e?tl ptive vords vould you use to demrfhe the | f\_r_gy_em Solving\T{aﬂ' L Can you fipure o\u\uhat aninal has been‘here?
S . \ : ?
" ' ' ’ : . [ ! '
3o Stop fnr‘nquiet’ manent by the hrook, Listen., Y \ \( o ‘:};2;2:::5 ;:2 z:ufé\‘i]rllz:r:i}‘;:g:ngzhgid) o )
by What s ! : Lo : ‘
i What sounds do you ear ‘ . S , Can mosg 0n 4 tree be relfedonasan i ‘
‘\ . . ! . . A oyt ‘
. 3. Dip.your hand fn thsz wter Dneq it feel warmer or ‘ ‘ ‘\\ . Iétcator of hrectin ' oo
' I K 1 ' . ! ’ \ ' ' ‘ I 'I‘: S
o %oldur than the atr! R - \ ' | . 4 Does mosy aluays grow on the north side? \ o
Voo A C;m you estimate the tesgeriture of Lhe watﬁr? . | ’ N\"‘ 5. Check this out on at least 10\different Crees | —
T Close your cyns and llalvn .lg,.lin, fin ynu lieat. t”ffP"Lnt S \« o o et if e theory holds i '\ : ‘ l. k ‘
Weds? T : | ' h
ln? ‘ - BT ‘ \-\ b, If you vere lost fn the voods and had to.Live” . .
B. flow pany Kinds of. bird ealls do you hear? : \\\ y :}Efc}ihgl'll::d uiﬂlgh;zuazzieizruie:%:illlriiyi% ‘ ’
} 0, Exanine the leaves on this tree, , . ' ' 4 ‘ fOOd? . I \ ‘\ ‘
-t , - - 3 oled: sl
. - 10, Gan you sketeh the velds! How would you describe thon? o M g‘il:::mngi:g;mw:ﬁiﬁeﬁtgmzcmzrgis:jr::z- : .
. ! \ , 1 ¥ . : ' b
‘ : u ! ‘
1. Ts the leaf comound or simle? , 1 ; ' nation, language development Rotor deve! opment. | o
: o ) . - . . \ : |
= : | L hplee oy TRl ‘ |"
Voo
- " '
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d ' l , d' k . \i

Title! Animal Signa i frag scj \ Prosare;
I . % f

Vary with the conditions, Many ofythe antmals in the dred

ate seldon soen by the student, Tht\{ miy be nocturndl :mdf

or very tinld, The tracks md slens they leave behind glve ,

ug lues 1o thelr belivior, siae, rmm‘e\. ate, The art of. ‘ ‘

tracking, 50 hphly developed by'. the dedyican Tndiany and

the carly [ront fuesnen 15 u fascinil ing ."\Ktivlly.

Haterlals:

- Objectiver To practice Lhe nowers of ubeervatlon and n}udnclion Tron

© 0 matural evidenee, .\\

1 . Ll‘ )|
' . "/.

Proculure; o

! 4 I
etlvity 1 (a) The first task 1 to ind sone tracks, Tho \:ﬂwoj the '
task dupends soneshat on the season. Wied“thete 15 3 o
vsnft siow on the prownd you will have T1tiTe prtkb]nm of
{lpding tracks, Durlng drier tines of the yoar, you i1l
have' to Took for moist spats or even have to prepire 2
spot and balt it Dusty spots are also good, evenin - .
the drler weather, : . , ,

(h) Once the tracks are located: h

© 1. Can you doternine what was the antmal doing; running,
sittng, walking? Did [t change pace? What direction *

b, Carefully clean the surface araund the track of debris.

Ty

2, Forna clrcle around U print with a cardhoard ring

and fasten it with a paperclipsy | The ting may be slightly.

pressed fnto the soil “or supput,
. "fi-\ 1

1

Nix the plaster :\Enur(iillg 10 directions on the bag or can,
The congistancy shoyld be 1lke soupy ice cream of pancake
batter,"” S

Dour the p]nsht‘cr into the ring witt] the print is covered,

fis the plaster 15 setting, insert a paperclip along the

cardboard ring at the top of. Ue' print, Laler vhen the

" plaster dries, the paperclip way be bent out to use a5
a.langer for display purposes. . ‘ ‘

§

o~

Tap the edge,o% the cardbonrd to dislovd_,ge any bubbles,

Mlow the mold to set wnti1 hard {at least 15 minutes),

. The d{'ying process nay be speeded, up by adding salt io/. 0\
the plaster, or sloved down by adding vinegar. ‘

—

=

When dry; carefully 1ift out the mold, remove it from
the cardboard and clean off che debis,

b

Hi-(ettavel? i

2, Did it mke anything; burro, bed, house?

"3, Did It leave anything: dronpings (seat), wing satks, A
bits of fur or hatr, pellets, tooth narks, oper muts?

o

L

b, Tdentify the tricks, which are the forefeet, vhat I ¢ Dust Prints:”
the length of the track,.md the length of the stride? ~ ~ - e
B ' X 4
(c) Prepare mollods of preserving the tracks, The nethods ‘“‘,-./-"\
you. e depents an the sieface the Lrack vas mide in. , b o
[, Yothods - skelching, plaster tasts, vax casts, md
casts,, \ . ' :
A b 1
NVartations:
2, Surfaces - md, snow, vet sand, dust. m——
3. Directions for mirking casts.
- Activity 3 Waking o Plaster Cost R
Bquipaent: Stelps of cardboard 25 cm in length, 5 on vide -
these nay he cut {ron nanila folders of taghoard
« Daerclips T o Skills
ater : 0 *Involved:
. Plaster -
Nislagzean and spoon .
v R | Aje ovel:

" Sow” Casts:

o1

of the child may be substituted.

colleats on a hike, The procedure i the sawe a5 above,

| ; .
Sty the TFAEK with™ O wtstof-vater,—his-spraping-=—
should build up 2 layer of Lee In the-track. '

1

When mixing the plaster, addsong snow Lo’ Jower the
tenperature of the plaster to avoid neliing the print.

1. This operation s harder and the reproduction will not
be a good as those on other surfaces. The procedure is
the sane oxcept that the print i carefully sprinkled

-~ vith salt. '

2 Just before the nlaster larts to set, pour it to one
side of the paper ring and let 1t flow down Into it,

1f no prints are'qyailableiand you wint the children ta

" learn the techniques of making plaster cast, a footprint

d

fnother variation is using nﬁLuru objects the group

exeept that the plaster is poured into the ring, let ft -
harden slightly, the objects are pressed into the top of
the plaster and revoved, leaving their outtine and texture.

o

Notor developnent, visual discrinination, visual association, -

neasuting, \
‘ |

7=tc:: 12, May not he npprppriIﬂLe for visuaily handlcapped,

1
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listen and Hear = = : . - Titler  Hfobbios Ffom the Ravine e
. ' . o v y . ' .
| cassette recorder for every 3 childre . Rationale: A day in the Jlavine can supest 3 vur1cty of hobbies or

special interest areas that (e hild may wish (o persue

Children are often taught to block our extemal sounds 1.e. after veturning to the classryom. Outlined dn this
to copcentrate only on the teagher's-volee; Thls practice L activity are 4 fumber of interest arcas that individual
tends to restrict the develepnent of the seage of Yearing children may want to explore in greater depth,
rather thin expand 1t. Tn this activity the children will : ‘ L
be glven an opportunity to expand his'sensual mwareness by Procedures I'n a Neathermn ~
toncentrating on all souads in an ougdoor environment. : - : S r
o ' ‘ Childre nay wish to visit the Quad Clty Heather Station at *
At the end of this actf%ity'the child will be.able to: the airport. Here they will find pecple wi)ling to share |
MthmmeHhofaqumm.mwwﬂlmem'
1 Idenrlfy flve speclfhe hOundq heard when wa‘kin doun a " records are made and kept, and can Tearn to set up @ voather
mature Lrall, D ! station at school-or home, Decords kept through-uyut the
year can be kept and shared with children in next gcnr 5
L Identxfy flve saunds he turned-aut fron i LlVUﬂ ©elss. Stordes can be written and.told about the effect of
" envirennent. . b local vieather eonditions on man
ke a group of four. or {lve studnnt% o a ten to tyenty ) . I'n an Ornitholopist
mlnute gxcurslon through the ravine. Be sure to Exve T ° o ' v
portable cassette recorder with you, As the grop leader Children will have discovered a variety of, hird life while
neke sure 'the others experience a variety of sounds, If ﬁmMmm.MHmmumwmmwmwm
necessary make sounds by dropping rocks, logs, ete., but hone, meadow, forest, river, or city street, * 11)inois is
- do not 'reveal what you are doing, Mo talking should take bmmummmmummwmnmm&mmmm,
place op the trip vhile the gronp ubaorvnq anything Lhat -tany birds visit Tliindis briefly ac they niprate along the
{ntarests them, ' gradt Wissis:ippi {lyvay, Children ian bégin to study birds
, by watching their feeding, nesting, and housing patterns,
At the cnmp]etlon of the trlp have anh child 1ist all of oThese studies can then be expmded to varer birds. Calls con
the sounds he can remenber hearlng, Play the tape and as be learned s0 that recognition can come without sight Each ‘
the group ident{fies & sound list it on a separate chart, bird has characteristic Fleld mark: fags which' the child &
Each child should then 1ist on his rhart the sounds he utilize for {dentification at great distances, Fnvireeaental
nlssed. vequivenents for cortain specilic speclos of birds cin be
{dentified which can lead to a Mfelong interest in the
Pl1y a short tape of selected sounds, While the child is

preservation of endangered specfes.
lstening make a“variety of suunds in the b1(kgrnnnd Hlow

many sounds ¢an the child Ldentify? How many somnds dld |

90eds -A 51mp1e but interesting activily can be Aunompllshed
the child "tunc-out"? hy did this ocenr?

‘ hy COIOFIn? samples of bird seed with food coluring. The
| Samples are then placed at the feeding station and children

‘ . can keep a recard of the color of sead the birds prefer
Audltory discrintnation, suditory nemry-recognition of

sounds of natuce.  Audjtory assoriation-varahulary - Nest - Bird nest can be wilected, Hake sure the blrds are.

deveidpment. throuy1uizh them Heasure, weigh, ad classify d(cordxwg to
‘ . Co design and building naterials
Vel ' ! !
C I'na CrafISmnn
B R e v .‘.,""‘ x'; '? ,
\ '
" - ' Noodnn trinkels have lung bnvn a favorite of wan, further-
| ' mote, #n const ructfng ohjects lron woud thu i1 has an
¢ ‘ apportunity to develop a variely of aknl]s The activity
P ' . wiich follows can hepin a Tife- long interast in vorking
o : ‘ with wood. .
/R |
) ! t
u "
s !
\,"

g : S M
o o o ]

&

|
!
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Q .

Obtain small branches 3 em or Tess from several vaticties of trees soch
*as oak, walnut, asage orange (hedge), cherry, anple ot any of Lhe pinés.

4 Carefully cut a ¢ross section from the hranch so that vaeh slice is mo

moter than ane contlieler thirk, The children need Lo be piven an

_ oportulty to exanlne sl iens from a varioty of trees, Yote the riigs,
the teslure, the color, and the suell, Cbiaiv an assortient of
sandpaper and Tet the child discover which type gives hin the smothist

Finished produet, A variety of Tnishes can be used such as oil, varalsh, -

Yaequer each providing differeat characleristics to the wood, Lel the
thild experinent with the conhinations of wond, sandpaper, and [inish to

v ' B A . ' ¢
iive hin a final product he destres. He then may suggest ways ol using

s product and ways of mass producing more 1ike It The whole concept
of pruduction and asseably can be explored with gugsested [1eld trips 10
are plaits shore mas product fon 15 3 way of life.

I'n Etisologist v

Insect studius in the ravine are linited Lo the day or days the site is
visited, As the seasong nrogress, a constant p:ngrnnsiun of insect
spectes becone available Tor study. The child may hecome curious
enough to start a collectvn,  The actlvilios which follow supgest ways
of kitllng insects, '

Thr‘ﬂjjjjpg_jﬁ[: fhtain a large onened nauth jar wide enouh Lo hold a
Trge butterfly without erushing its wings. Hix up abont half & cup of
plaster of Faris aud carefally pour the wixlure into the Jar so that it
does nal splattor on the sides of the plass. Lel the plasier set for an
hour, then add 2 fwa drong of ingecticide allowing 1t to soak inlo the
plister. Close and Tabe the jar POISON, '

, \ . ,
When adding the insect, repove the L1l and quickly transfer the creature
to the-killing jar, Close the 1d and wail ahout 20 winutes, After
using the killing jar several tines it may be necussary Lo add some
abditional dnserticide.

-~ Nisplaying the Insect:

Rahy Food Jar: tlabel the insect by placing a nin through the body of
Ue asoet and then through a steip of paper on which you have printed
the mime of the ereature, Gluea cork'to the inside of the baby food
Jar 1id, ot the {nsect and bin in the cork and screw'the 1id on the

jar, ' . ' ‘ ‘

mewq:fmmnumkU1mumnmwthdmxmdemHmmmmm
fseel on the rork, After mounting a munber of insccts, cowr with
eloar plastic and seal e cdges, ‘ '

My o
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The plant kingden, of the ravine oan serk the desire togrov plants in

the classroom or at home. A number of activities.are supgested,

Fron Sceds: Examine a variety of sceds such as beets, peas; beans,
lettuce, corn, pumpkics-uced seeds ~ nuts {hickory, uaInut.-pefnut, o
-~ acorns), " Try and set-up a classification key sintlar to the one |-
suggested In the insect study, Characleristics that might be ;ncxuded
are length, width, welght, color, shape, and the nature of outer shell

\

9

Exandne mature plants, can you locate the seeds? How are the seeds

protected? . low are they Hsteibuted? How many seeds are there on'one
plant? ' ‘ : \ A
’ . b
' . |
Cernination: The following varlables can be explored: Vo
aj Amouat of water C . S )
b) Tempotature
"¢) Soil characteristics
d) Light ’ .
) Presence of pollutants (detergeat, Torbicides, pesticides)

Plant Crowth: s the sceds gerinate mature plants can be geown and.
mmammwoumeMcmmmmmwmm@ntmmmmw

variables:

a) Light
b) Water .

< ) Temperature . S
d) Color of Jight (Use diferent colored plants) ‘
o) Spinning vs. still plant
f) Fertilizers . ;

Hore Seeds: As the plaﬁts mature they will produce sceds which can be
reed Tor successive pencrations studies. Same questions that night be "

explored:

a) Does an albino seed produce an albino plant and are
successive generation seeds albino? - ‘ '
.b): Docs 2 seed Fron tall plant producr a tall plant!
¢) W11 popcorn and corn €ross fertilie
d) Does ‘a hybrid plant produce foertile sceds? Do the seeds havs
the sane characteristics as the parent!
¢) Gan you £ind a seed that has to be frozen before it will
getninate? N

vCutting : Some plants do not produce seeds but grov
from roots or from cuttings, Find samples and
. tey your success at producing these plants,

Skills Involved: Vigual discriminaiion, visual meméry,‘language
' developnent, classifying, labeling, measuring.. '

’

o Ia

{ e

¢




Experiences with Hultiple Types of Handicapped
‘ Fre-College Students in an Integrated Marine Science
N Fleld Program

- BC Reller, Jr. and belen B feller

Several years ago, while conducting pre-college sumer progeans in the
: life sci_ences,,it wag observed that few, if sny,“handicep'ped students occurred
| anong the final' set of selected participants. Selections.of these students

[ vere based o several attributes such as: Sequential Testing ofﬁ
"Educational Progr‘essl (S'lEP) scores, sclence course grades, Pre-Scholaetic -
Aptitude Test (BSAT) scorep, 10 level, ate. along~with¢other,asp'ecte that

N the_‘etudents.presented (for example, samples ofuriting, reasons fot .

vanting to attend the program, their past year's readtng list, etc). Little

' attention was given to the fact that there vere only one or two handicapped
participants. Hone of these handicapped participants vas sever,ely

. . handicapped.  ALL were slightly or‘moderately handicapped. Duting an
evaluation of the summer biology pre-college programs fot outstanding

. University
: students at Hest Virginia/ (Keller et al, 1977) it was confirned that there
_were, indeed, extremely,few handicapped pacticipants, Followrng that

dnitial revieu,ln survey wes concucted in 1975-of the 110 Student Sctence
' Training (85T) prograns for outstanding Ipre-college students funded by 3

The Natinal Seience Foundation. The objecti\ve of this survey vas to
w ssertainlqthe propottion of handicapped participants in the varous ¥SF /351
prograns. The results of this latter survey shoved that there was 4 16 to

'_20 lold 'deficiency mln handicapped partlcipants as compaeed to the

(1) The difference in these estrnates reflects the range of estimates
of hﬂndicapped {ndividuals in the general population, -

]

proportion of handicapped individuals in the general population It was

. noted hovever, that the teason for the deficiency was not due to the

lselectr'on process of ‘the various SST progtans, but was due to the fact

)

© that very fow handrcapped students applied for positions in the programs. '

With these observations and nrth certain othet pieces of infornation,‘
2 proposal was subnitted to The National Scinnce Foundation requesting
supporl: for a special program 19 the Narine Sclences for outstanding

handicepped pre-college etudents: The progra‘n funded by NSF, was to be

. curried out at the iiarine Science Consor iunsllallops Island; Ve.

L
..——’

facrlity, and was for blind, deal, and orthopedtc handicapped students.

" The progran s successfully concluded on July 29 1977 with 23 handicapped'

participnnts conpletrng the progran. The progran started with: 24 participants,
but one of the severely handicapped orthnpedic participante returned hone on

the third day.

' The prinary ob]ectives of this proJect vere to introduce outstanding
handicapped pre= college students to Yarine Sciences to drrectly interface
these handrcapped students with college'faculty, and to assess the succese

and failure of varrous components oi this progran as & function of the '

l.various types of disabled participants. ‘

The pproec was to operate the progran ina traditional acadenic

* nanner with lecture, laboratory, and field experience ocross three nuj

toptes: Scientific Conununicatron and Hethods, Marine Brology, ind

Oceanographj. Yor the academic portion of the pcogram, the 23 partieipents’” '

were in the Feld about 45% of the tine, in laboratory ahout 30% of the

tine, and in lecture about 25% of the time, Eagh student.also had a “




woay -

conditions. -

.

“special nini-research project that he or she conpletedfovcr-andQchove the

- tegular presentations, "

““It'is the {ntent of this paper t exanine the findings, including.

g‘cneral‘impreasiqns, of the project in regard to its various ceadente and

non-acadenic aspects, "aa they relate to the various types of handicapping J

IS

"DESCR, JTION OF THE PROGRAH

The "traditional" progran wae taught nsing lectuzes, visual aits,

laboratories, and field esperiences, w'ith‘ certain modificationa such 4 the

- use of braille naterials and tactile models as well as by the use of signers

and reverse-i.nterpret'ntors.

The contat of -the progren was divided into aub-topicu under the
reapectivc naJor discinlincs viz,, the sub-topies and experiences for thev
First mjor topic (Scrcnt {fie Cnrmunieatrnna ‘ad iiethoda) dealt witn

descr'iptions of the general constal area near Wallops Ialand, V. introduction

- to selence and the marine scicnces; science vs. texthook writing‘; descriptive ‘

scientific nethods; hypotheses und their testing; design of experinents; typea ‘

of 1nfcrmation means standard deviations, and rnnges observationai/ :

,descriptive exer.iaes,,harricr island transect evaluations, and the transect

~sanp1ing and analysis.

Sub-topics for the second najor topic (hdrir.e biod‘agi’d i.nciuded: 20028
of the ocean. 20068 oE the by nethods of collecting, it'en"iEying and |
preservrng nau ® specimens sampling the vatidns zones ior plants and
animals; ene: fy transfer, trophic ievals anfmal hahavior,. habitat |
spectfical ,on; cnastai bird studles; Donax clan inigratinn nnrine physiology,
and: estuarineg dynanics. : ‘. o

e, L
o

E

)/ﬁ

- clanminé, fireworks, and hikes,

i
oo

aspec(ts of oceanography. conponenta of tha oeean aad’ coastal naters' RS

equipment used in oceanographic studies, inr odsction to meterology,

"

tides and variation in tidal heighta wata qiahty and its assessmcnt, the T

evoluticn of b&rrler islands and the furmat inn of heaches.

. vrsit to the NOM neteorological station. v ~nt1nn, waves and currenta, .

Along with the acadenic portlbn of 1 program (given above) the

beach conbmg, sed ghell handicrafts, pooies, canocing, uildlife frlns,

5

Three other intergal.activiti:: wnre 4150 performed: 4 seninar on the

v

progress of their rnmt-research je::ta a finsl form: research aen.inar

presentation, and writing "lahoratartes" were held {finly deahng with how:

' to write a‘ scicntifrc paper). ¢
Tha nini-research project was 0.+ Eirme’ avir tia latter portion of the

program. tThelerojeCtS were short and vere uer.1ly conpleted in several -

v

participants were exposed to vancty nt ncn-academic expcriencea tnciuding

‘.swimrnin‘g, tour of ‘NASA facilitiea , Visits t-rmuscuns and @ 1ighthouse,

dcys but they vere s:attcred across the last “mi of Lhe progran. - The

aeninars vere based on the topics of the partiz rpanta proJects. The

topica- of the conipicted mini-rescaich‘p:njects are listed below!

1) Conpariaon of Sand Grain ‘nz 8 hetwven the Beaches of Assateaguc

(open ocean)- and Wasih Bell Jps (protected by sand bars)

) Sand Grajn Size Lud the Jucurcénce of Donax (lans.

3) Praparation (inclur:sy hrailling) of iierhariun Specrnacs of the

. Blaits o the Do hr_aaa of Yorth iialiops Ialand. ,
§): Respization Rates of Male and Fenale Fiddler Crahs at To

D fEerent Temprratures,

2 oy

Mo
oy

. T I

lSdh-topica for the third major topic (Otuinccraphy) vere: general S



PR ‘ o '
' 5) Substrate Preference of Blue Crabs.

‘ 6) The Munber of Trees with and yirho,ut"cnlls on “Snell end large |
| Scarlet Oak Trees o the hariné Science Consortiun vCanpus’ |
' 1) The Importance of Vision and Saell n KALLifish Feeding
-ll) Environnental Preferences of tiale lilue Crabs
l) Teuperuture Tolerance of KiL)ifish,
1) -.Food Preference oi Slue Crabs,
" 'l.ll "l'he occurrente of ﬂpu_ Snnils in Low Marshes,
Il?)‘l :Periodicity of Clan Respiration ll
| l3) Compariéon of Snlinity and Temperature a Low and High Tide at
four D{fferent Locations,
1) Tenperature Tolerance Rnnges for large and ‘S‘nn.ll Hole Crabs,
15) The Etfecs of Thies o Sallnky,
16) Enyironni‘entul femote Sensing. -

Y,

The httivity and Respiration Rates of Killifish ln llifferent
Types-of Vater, o
lB.l Root Depth of $ea Rocket Plants in Relation to thelr Distance from
" the Ocean. o
_ v'l9) (olred Light Prefnrente of Fiddler Crabs, '
20l : The 'Density of Bnyherry ‘liuqhes in Three Zones‘on ilorth ilnllops Tsland,
Zl)"l-l’eeding Tine Preference of the Blue Crab.
2) nght and Cover Preverence of the Blue Crnh
~23) The B fects nf Tenperoture and Relative Humidity of Plant Dcnaity
VPROBLEMS 0F T'rlf PRUGRAM
Aside from the usual problems of Iopernting a sumer SST program, several
unlque pr‘ohleme‘ were moted. The najor problems were not concerned with the

academic aspects of the progrun, but dealt with the fi =,e_-tirne portion of the 36

prnsrsn. Because of the“‘severity of handicaps in many. cases (total

~ design and/or operate..

blrndness total deafness or wheel«chair bound) the stsff felt thnt'the‘e

'»

¥ a0 extrd degree. of concérn end attentiveness necessary for the participants

For exsmple, the .counselors uere not all signers and when dealing with ‘the

desf pnrticipents this cnused considsreble difficulties especially in the .

) field fctivities ond in the sfter hours sctiuities xxcessive dormitory -

noise by the deaf perticipants caused problens for the other parti'cipents

in terms'of studyrng and sleeping Free tine progrnuuing of recreetionsl

, activities thet vere u ilizable by sll particrpants vere quite difficult to

Another major non-acadente problen of the progean dealt with the lack of

sir conditioning for the lecture and laboratory aspects of the progran. This |

"8 not, usuﬂlly a unique problen, hnuever it can be for certain types of

handlcaps (asthnstic Sone orthopedic etc) Likewise, slesping problems in
the non- cooled dormitories lead to certain diffitulties (nolse plus disconfort
vere ore of & prohlen for some specific handicaps as ccnpared‘ o others)

The difficultres in the scndenic portion of the project priusrily ‘

centered aroind the,conmunication difFiculties betveen the deaf and

hedring, partictpants ad the instructors ' Although there were twg

excellent interpreters and reverse- signers present (both science teuchers)
throughout the progran, the dinletrc differcnces fn signtng, coupled yith the
generally peot level of reuding skill unong the totally deaf pnrticipants
greatly hamered the articulation levels froru the instructor and textual

v

mtetial of the totally deaf students The psce of the progren was sloved

: snneuhst by these cornmunication problems and certain of the other {non-

\

tntally deaf) participants became annoyed, lheresesrch projects helped 5




somewhat in remedying this prob]en since the after- lecture, after

laboratory briefings (in [ reinforcemenr sessinn by the interpraters) vere

cnly attended by those 1ndrviduals needing further explanations The other ‘
‘ perticipants were free to vork o on their pro_]eCt if they so desired, durrng
this relnforcement session, The blad tdped the lectures and used the tapes -

és-’reinforcers to the leccure "'n‘dterial.' “hn‘other problen, 'specified by the

blind participants concerned the lack of specrfic braille materials, but
fron the acadenic eve uctions (presented in the next sessmn) this
deficiency did not appear to signifrcantly_ hamper the tntally blind .

students.

EVALUATIONS N THE PROGRAM

"

Three participant evaluations were perfnmed:‘ 1) the description/
characterization of- the participants, 2) their personalit‘y profiles, and

3) thetr acadenic perfornance.

PHYSICAL AND ACHIEVENENT CHARACTERIZATION OF THE PARTICIPANTS

The progran {ncluded three general groups of handicapped"palrticipants:
blind, deaf, and orthopedic While an ardent effort was made to recruit an
pqual, nunber of each type of handicap {and.sex), the- end result was not an
equal distribution efther for the type of handicap_‘ nor for sex. The
“differences in the sex‘prnpnrtions could hdve ‘bcen fiie to the interest

levels in Harine Science vith prnportienality more males interested in -

" Marine Science in the general.population, There were fifteen students with

‘hedring disabl}ities, five students with visual hdndi'caps,dnd three with

W

"

-

infdrrnation there were only ¢ ominority students. Both of these students

were extended offers to the p ogran but it wag not until the students arrived

at the l’larine Sciance canpus t ‘t it wig realized that the one black student
\

decided not to attend. The rend ning ninority student, & deaf American

Indian, accepted and particrpate in the progrem

v

The science backgrounds of. th\students vete generally quite sinilar
having, o the average, two previo scienee courses, These included
biolegy, general science pnyrieal—screnee earth seience, nr chenistry.

' . A

The average science gride for the etuh\ents was slrghtly better than a

1 grade,

@

- The types of schools and academic hackgrounds that were represented
vere extremely varied and, consequently, \the indicatots of general

acadenie: abil‘it'y were not 83 conplete as {8he be desired, Of the nipe.
P

students for whom .0, scores vere availeble, the mean was 116.6.

Other scores were also included with the modt comon, and useable, being

‘the PSAT scores, Of the six students submitting PSAT seores, the averages

wete 46, for verbal and 46.7. Eor nath,

PERSONALLTY EVALUATION OF THE PARTICIPANTS

] \
Persomlity evaluations of the pﬂtticlpﬂ‘nts ere done by the staff

Who evaluated the students on the basis of twenty personality attributes,

. These attr{butes were then grouped fnto three mcry-categories, all of which -

. v .
l o
were found to be scored above the median (i.e., favorable) on the scale used.
: | .
The most positive grouping of students contained the attributes: friendly, -

. respectful, pleasdntj, patient, and cooperative, The ",second {ntd-grouping)

.orthopedie handicaps. Also, one of the tuenty-three students had'a dual
handicap, being both totally blind and orthopedically handfcapped (he‘

vy classified above as blind), OF the 3 respondents to the recruiting‘

having intermediate scores consisted of the attributeg: courteous, ‘
: i

. r i 1 :
participatory, adaptive, respongible, -interested, helpful, persistent,

resourceful, and industrious, The third and most negutt.'ve ‘grouping of



‘sthdents“inciuded“the"attrihutes: se‘lf-nntivated'“s'elf-disciplined-,-
consrderate wature, eggrcssive, and conpetltive hlthough the data -ere
‘not evaluated ina fornal mannet, the three macto-groupings given above

"generally corresponded to the orthopedie, blind, and deaf; reepectively.v

ACADENTC PERFORMANCE EVALUATIONS OF THE PARTICIPANTS

|

[

‘> Lt . . . " .
Ten separate test; vere used (each evclréating 4 specific acadenic
. . . ; F]

agpect of the ‘program) in examining the various experiences uf the
'aeadenin‘portion of the program in order to détermine an everngt Student - "

acadenlc perfomance level, Thc~| tests yere presented in both written and otal

6.

forn. The tests were not signedv‘.although some questiuns were explained by
‘h;signing. After Zthe individual evaluations, the pnrticipnnts vere,
r,di‘uided {nto flve categories, ncc|ording to handicap and to their
.degree of hendipap. The categories are presented in Table 1, along

with the overall averagc perfornance of the group. The lowest values
represent the highest (or best) seores..' ' -

Jable L. Student Academic Perfornance by Type and Degree of Handicap.

Yandicap (degree of) . Ranking N ‘Average Relative Score ()
Blind (partially) - ©  ‘highest -~ . 2 11,5
Heering Inpared next highest A K
(partially) .
bt o) @ thidbighest 3 10
" (ethopedic nest to lowgst 3 113
paaf (toa)) O fwest 1l 1

(1) 'The lovest scare is best..
+(2) The tests vere usually brailled and the responses brailled,
{3) This group had &n enormous dlificuley {n reading and writing in the test
envlronnent (us vell s in the progeem {n general).

]

'vhether, ot not, the testing proceduree wag blased (againnt the profound or .

o ’J '
- EVALUATIONS BY TRE PARTICIPANTS ' . . | L e

, they 1ike/£ie1d work should everyone study Yarfue Science, do they like

vere above the rodian. Hovever, there vere three clusters of responses in .

N
b 0

- Qwv-r-profcundly.or.totallyr.deaf;.,renpectivciv. Although the,totnlly,:,o,r___,“_;,__'___'_,_u__m R

profoundly deaf, partrcipants, had the 1ovest average scores it is not ¢lear

/
totally denf), especrelly/!ue to the fact that this group had thq greatest

4
degree of comunication dfHeulty. - o

. . o
o RO UIR
i L

At the begim}ing, and again at the end, of the program, 1 ser'ies of .
¢

eight questions pertaining o Warine Science vere asked of the students, in

/ i [

questionnaire forn, on @ 5 polnt renking scale, . '
The eig t questione Wera concerned vith'vhet‘rer Marine Science vas: l

fun, practi al of great value, and did they like Harine Science, did

laboratory work, zmd could Marine Science be of help to the studeut. Thc

average score for all questions, for both the pre- and pout-evel_uation ‘ |

regard to changes {n the attitudee of the participants between the pre-

and post evaluntmns. The most positive changes obeerved occurred for the

N,

three, questions as to whether Harine Science vas: 1) procticol; 2) was

fun; ot 3) vas of great\vaiue, h;nid-g'roup of three questions concerned
. \ . ¢ ' v

with: 1) whether the students liked Yarine Science; 2) liked fleld

|
work; and 3) whether everyone s‘ho‘uldgstudy Marine Sciencp:, were also “‘ :

r\. * R ’ ‘
positively changed between the pre- aud post-cveluation, but not to & great
an extent as the fixst grouping. The final growp consisted of two

' A
queetions which had no apprentubls chongo.\ These questions were concerned

— Wnﬁr&%&ﬂbﬁi&t—tire—maﬂiﬂwu—mdwﬂad?the;
7
best average perfornance. Thete studants with'partial hearing were second i)

" {n pertomance, followed by the sotally blihd, the orthopac, and the

' with vhether Yarine Scienve coutd be of Relp to the stodent and i1 the

. studente liked laboratory work, "fence, the attitudee of all of the questions

A




v
' [y
o [

g the non-hearing (wanting mo.e freedom) and the hearing studems (wanting more

\ about Marine S‘ci.ence ai:peared to,be positively changed except for the -
) . P . , [ ‘ I
, L " questions concerning the fact that ¥arine Science wpuld be of gleat help, o programmed IICtiVL"tCS).v Other conmenws dealt with organtzation and scheduling.
v, . ’ ' C " ! ot ! ' ' \ ' ’
T . ' e X o “,\N . . Since ;his pwgrnm uas the first of its kind, there were nunerous schedule
, ‘ . EVALUATION OF LRARNIC ENVIRONMENTS BY' THE PARTICIGANTS * .
o ; \ \ ) S ! ‘ ‘ o Lo changes and hence, an nppearance of a hrk of organtzetion to some atudents.
b ‘ Each acadentc sectlon wag ewalusted by the students, 1n the form of an o, g )
oo \ o t ‘ ‘1 . . It wes. r{ecessnry to elter plans due to, oversights concerning the handicap
vy N 4

] Lo o
anonynous questiomnaire st the end of the topic section (or the day), These
' Co f : ' robteme ucather, ttdes ang the coordination of equipment, vepicles, and

dere divided tnto four f‘:lasstficat'ions:' enjoyment, difficulty, the amopnt - ‘ B !
v ‘ ! , vessels Jith the other Hs¢ progrums. The need for effee tive tooling of the

learned-nnd tlarity, The remonses vere scored on'a scale ranging from L KX v

Co o " : ‘ . lab and darmitory toons vag anothér changn strongly recommended by all
S /r o S, The resalts -0 alysis divlddd fnto the three oajor : . K o
N 4 L , pnntictpunts. » ‘ ' !
. 3 functional grouptng' ¢ ltw, ory, 1ecture and field secttons. . . . '
! o "‘, ' dteu individualsgxpreseed some difficulty with certain of the
. 1 Uetng%l "fun buring“ L]c\a&f.ff.cdtlon the Tesponses indicated that the “ ¢
A ’ ' Y academtc rretertgls quch asthe selentifle.method, encr\gytransfer‘m.w.‘, .
, d‘field experiences yere the modt fun with the labo,ratory rating next and ‘ o o '
. C . ,‘., : ecosystems and in developing thelr ideas for the short reseatch
¢ the lectures the least--fun. In the'dlfficulty cvaluation there vas mo o ‘
‘ . (O - o : - , investigations.  Other participants folt that the acadentc matertels
- - ' dibference betyeen t‘ne tecturu ead flold experierices, but at the ”easy" "w N
R gl . . should be covered {n more gepth and shuuld even. be aecelerated These
: i . ond of the ecnle the Iaborator fes vere scored as belng the easxest. It L
, [ Lo ' Ce "o o types of conflicting recd ationg are, pertapa, the n{t\difficult to
' ; vas the general concersus of tﬁe'participants that the Jogree,of learntng ‘
P i ' . ‘ : L ‘ , deal with because somé of the students are slower to grasp matertals than
&’ : * vag about oqual from all three sectionz. The clanity aspect®indicated that ' '
o . ‘ s o » - others, not only because of comunication difftculttes (due to their
‘ Lty ‘ ‘ the fleld sections were the most clear, the ‘laboratories of iftermediate ! T : ‘ ‘ /.
R A e e e , . ‘ verious handleaps) but also due to thelr variety of backgrounds. Some were
Bl clarity, and lectuces the least clear, ,' . : _ T | o
oo ‘ ' “ : ' ' taigstreaned” n regular high schools while others were in schools for their
. . ' At o \ ¢ ' ! /
: L ' L : ‘ " unique handicap, although this seemed to nake a;difference , it was ot
C . SUGCRSTIONS BY TG BARTICIPAVIS FOR DPRVDNG THE ROGMY - . \ ‘
o 0 ' v T, Co fornally evaluated,
A b The apen-ended porcton of ! o ) :
‘ . the student's oo o o ‘ .
! N b --P ’ » aa eveluatlons 1 summarized belok There vere 2 few spectfie, coments that apply to certain of the
' ' i ' ‘ ) ’ i
e The pest genec cntrtmunt eo'ncurned 1 desire to have the handicapped and - handicaps. One deaf student felt that the~signing" dunng*lcctures wag" \too e
o )] ) o , ) , o N ) .
oo . rlar (dun;l}dndtqapped partif fpans) A5F pre-college prograas together &5 o fas* (hence also the lecturer § presentatton) In the opinion of the )
& . B - ) ) :
Ly ' one integrated course. A ‘ URA di
o sc o e , grated course. Also, S_%Tﬂl students vanted tolhave SMUB.A diving .  wgigners/reverse tnterpreturs on staff, thts steden; Jowever, dtd ot appear
L ‘ s Ancluded as part of the progran, -While a few students felt that they should
1 ‘ \ .; Wt . . ' ' ' 4 . . Cw ' i ,
: L have nore: freedon nfter clagsroon hours, there were nany others who stated 39 . ' ' C
o | ' Y [ o ' . ' '
o oo _ 'that therp shoutd be ot strict dtscxpline and nore stnctly enforced e . o ‘ ’ !

. " quiet hours. Tms apparent contzadiction geensoto have comg about betWeen

JAruitoxt Provided ' . c
v ' .

[ .
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In the course of the program evaluations, it was felt that it would be
ugseful to construct a rudimentary life function facilitation matrix by the

major category of handicap which would assist in future planmning activities.

In Table 2 is given the initlal assessment of needs in 'a pre-college Marine

Science Courge, according to type of handicup: These needs are those over

" and”above the usual needs of the "normal" or non-handtcapped student. Many

of these needs would also be required for any field oriented program and
are not unique to Marine Science programs.

As experiencE is grined {n these integrated handicapped programs the
1list of special needs will be expanded. The problems could be amelioriated
somewhat with peer Interiction. One of the bright spots of the pfogram was

the pcér {nteractions aspects 'in which there was peer concern and assistance

throughout all phases of the program. o P
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Table 2. Examples of Resource and Personnel Needs for TeachingLiving Enviroment Edualization,
and Fleld Experiences for Varfous Hand{caps {n Four Educattonal/Social Environments.
These Needs Are In Additinn to Those Comnon Necds In Training Pre<College Students n
Marine Sclunce. '

dy v e laundryf

ARG 00 o0 organ]-
zation - ¢ rsonal and
aader:

(1) For example, korn o wp .
clavs, sed upeh. oo

.\)

"

amplified telaphones

assistance in laundry,
| ussistance {n bathing

combinations of | - e

: ’ TYPE OF HANDICAP )
Eavironmental | o Multiple ]
Situation Blind - . Deaf . | Orthopedic: Hand{ca,
"talking" calcrlator signer, ’ Eelp with equipment “combinations of
tactile models, braille | reverse-Interpreter specfal tables (heights | needs acsording
wnaterlals, recorders captional films, & designs), wheelchalr | to handiraps
Laboratory tactile graphica [ncredsed vge of agsistance
| assistants for tactile | 'visualy
graphics, assistance for
neutral{zation of
‘ dangerous situations, (b
and help with equipment
L hraille materials, signer, teverses | recorder or note taker | combinations of |
lecture recorders, tactile interpreter, {ncreased ' needs according
. graphics, assistance for |visuals, capzional films to handicaps
tactite graphics and visuals : o o
. recorder, asaistance In | signer, reverse- wheelchair asgistance, | combinations of
F@el“ description and tactile | [nterpreter tie down in beats & needs according
agpects vehicles, spectal - to handicaps
. : Lransportation needs’
ReadLngs reader ut OPt0000| captioned visuals, none for moderately conbinations of
and | brat e mterdals, supplement readings handicapped neuds according
Wounls larpe type with signed briefing . to handicaps
Y , apsefang ‘
: . o ‘Wﬂﬂqce?ﬂemiﬂﬂm0315nw.;~w-~signer~and revatses — - -hggistance: lor meals, |
Yoneheademt |14 PO 0 tRAVeL | interpreter for travel, |assistance in (ravel, | needs according

to handicaps’

e el et

;g_

S utpdaty avdy from dangeross flal ot anlnal p?tts (e.g., shark tcath, cmab
lng Ay cails ete, ) C .

S ) )




. . . Do
atuden%ns that is often overlooked both by the school educator and-by. the ﬁuseum

THE ROLE &' MQE SCIENCE MUSEUM IN.SCIENCE EDUCATION OF THE HANDICAPPED
by Dennis Schatz
and Holly Overntan

Science museums offer a unidque resource in the science education of. handicapped
. . T

AN
staff. This article is addressed to both of thesze audiences to encourage thé\

greater use. of science museums in the total process of science education for

- : . AN
handicapped students. L . \<
s, N
Science museums are natural 1ocat10n5 for resoarce centers that provxdp AN
inservice worxshops coucerning the teachinq of science to handicapped stuwidants: . .T\\
'Eha“fﬁ?"déﬁ65ftbties‘Eot“loan“offhdapted'sc]encé“acﬁivtties?”atds“and'appliances;””“”“‘*

The often unlqu. collectxons. equipment, apd :acxlltxes nf nuseums can also offer

‘.sclense experiences at all Lﬂvels unavaxlablc in any local schvol uxstr-ct. The

need for these resourzes has become especxally acuie thh the xmpleme\tatxon [$}4

PL94-142. This has plesed a deswad on the regular classroom and specxal education
\ . B

cher o become knowledgeabie aboiit aids, activities,.curriculum and.tua:hing
R ;"

tec...Sques appropriate for children with diffetent handicaps.

_.There are three primcry wavs that. s2lonce mUseums can serve :he needs of

handicappad students:

1. Become l}ocal resource zepters for demonstrating and/or disseminating

adaptod.aids, appliances and curriculur materials: mmend resource irdividuals

v

who are ipcerescéd in woxkinn with handicapped students, or have appropriate science

‘materials for use by handicapi-d students.

ERIC
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2. Provide xn service workshops for bath rcrular classroon teachers and special

education tLeachers concern.aj rechnxqueq and maLPrxals for teaching handicapped

students, espec}ally 1h a mainstrean situation.



0

3. OFfer museun programs which are appropriate for handicapped students, MummmMMMmemNMmmmMMa
and actively encourage participation by them, ‘ the sclence nuscun should make availale for loan science activities adapted for

| , handicapped students, This should certainly include all commerc1el curricela
. LI N 1

itl‘ ? 5§,§_B§§Q!EQ§_§§!I§E | ' | © . materials available (He and My Environvens, Science thlVltltu for the Visually
: there ate 2 naber of soutes G a§apted equipnent, such ae‘the nmerecae - Impaired,.etc ) and should be augnented as the need arises with other materials,
Foundation for the Blind, the American Frintine.uouse for the Blind, and thel D elther eesiqned by the science museun staff or located threuqh the national
i individual etate‘s clearing houees for materials purchased from the Anetican fr;nting . resouree center‘(ﬁCeMMH), or the mu/nas ovn List efiappropriate matzials,
HmmTMmunmIMHMM&wmmmMmuwmﬁhmom&Mﬂs . Amlmomﬁnﬂﬁmkmmmﬁmwmﬂﬁm“nManwm;
appropriate for varlous types of handicapped students (Sclence Actlvitles for the . ‘I including ;uch itens'as brailled thermemetern and microfliehe or latge print
V15“511Y Impa1red Mapting Science Naterials for the Blind, Seierce and et for . . coples of activities forvvisualiy imaired students,

WMMMMmMMMMMMm&Immmmumudmmmu

mmmmmmmmww_ :

./, Jave reported personal asaptations and equipent or curriculun, (Tonbeagh, Katnan,....... ...

v

BMWMMMMLMmmmmmmmmmwmmm”mmm 1.ummﬁMdemhMmMmmeMmmnmmM

Lists of adapted materials and information o curriculun (such as the WCEWHH in 7 teachers and ctudents; : : S

‘ ' v ‘ ‘ ‘ , . N .
n Ohio), there are usually fev, if any, Jocal resource centers for teachers viere - LanMmMMMmmmmmm@mmmMm
' ' : b

they ay £ind out about the existence of the material and also get infomation 3. general consultation services;

mmmmmmmmmMmmeMmmwmwm' LMWWMNMMMWMMWmW%WWML

vital link fn connecting the existing materials and. activities to the teacher education centers, other museuns, scut Leaders, ete.

in the cLasstooh, | ﬂMEMMWmMMWMme&mmmw

youth spend much time in communlty and/or recreational proqrams, includlng SURmer

v

It is costly for each school district to provide the in-éervice workshops camps, and after sehool programs, The Lntroductlon of science act1v1t1es in these

T . . , . . ) i ing situati ‘most rewarding and 1nterest1n
and dissenination of infomation concerning science materials for the handicapped infornal learaing 51teatlons can often ?é the me evareig i

o
’ ‘ MWMmmmmmwmmmmmﬂmmWMMMLkamms
! l. 4 . R . - TH-SERVICE WORKSHOPS
' already function as a science resource for the community on many aspects of seience -
T education, and they often serve a large region of a state, or an entize state. Housing- of rcsouree canter in e sc1ence moseun Leads logically to° the s1ngle
‘ ' .
- | Thus they are an ideal, cost effective location for housing resource centers mMMMmMWMmmmmMmmmmmmm~l
y ‘ ST ‘
- ' ! . ‘ .
\M@ " concorning science education for handicapped students, [ ending upon the local wmmmmmMﬁmmMmmmmemwmmmem

and state distxibution systen for itens subﬁ a5 closa-ci;cuielvideo systens for ' 43_ " offered through local college and universities for those teachers 1nterested xn

"

. ‘MWWMWMWMMmemmmmmmmmm oMmthMWNMMmmmmmmmmm

available, or at least available for use during in-service woekshep. R I musewns to offer in-service programs for their teachers, These vorkshops may

.H"I‘ . . . . .



" ‘ ‘ i " ‘ ' !
vary fron single afternoon, 3-hour wo;kahop to a more extensive mltiple session easily accomplished using the aids, appliances and skills developed as part of thé

WMWMWMMMMWMMMMMNMWHmﬁMWm smmmmMmmmmwummmm

program {n the. areag of elwmentary science and mathematics, or specialty areas In addition to making more specialjzed misen prograns available to the handi~

;uch 83 archeology o astronony, . - ¢cagped, it is Inportant that the science museun analyze its prdguans at all levels |

1 external fundlng can be found, the seience puseun May want to atrange a more to encourage qreater use hy the_ handicapped. Science museuns need to nodify old

comprefonsLue in-service mechanisn for the entive area they serve, An effective

emMWMMMMHWMMMMMMMMmmmmhmm

Ht§Chniqﬂﬁ'fOF dolng this is to arranse a three'to five webk sumer vorkshop that at the elenentary school level should espacially be made 1nv1t1ng to handxcapped

students for it is during that time that the studvnts are explorlng and polding

trains leadership,lndlviduals to give sinilar wotkshops theoughout the local area or
) .
RM‘M%MMMHWNMNNMMMt "0 5 vegk period to obtain WHMWMWMmMﬂmmmeMMHmmMWaMMwmm

1mmmmmﬂmmmmmmmmmmmemmamy ~‘MWMMMHMMWMMWMMMJMWMMHMW

vould alsa learn stratagies to give sinilat workshops.

°"1?"?9m?9???§?ﬁ¥"59mé@?PE,@@@.ﬂ@@iﬁx,ﬁi&aproqram..but it yill be essential to.....

During the following school year, these individuals vould ofter vorkshops on actively encourage participation by handicapped students. At the préseht timei

the school distict leval to veqular classroon and spocial education teachers : mMMmMWMMMWmmmmmmmmmmM=

concozning the materials they studied during the past_sum0r. They also continue involved, Therefore, an effective advertxsmg of prograns available mn b

to act as local resource people throughout the year for the teachers in their necessary to get their participation,

1

" Finally the Science Center beconss a logical place to develop science career

" infornation, especially since seience museuns continoally work with seientists

vorkshops. e developnent of such insorvice prograns, no matter how extensive,

v
'

would complement uxccly, and make known: the resources avallable throuqh the science
1
museun.

\\
C o

. in the community in the development of all their prograns,

L ' e e . e

HUSE! EROGRAMNTNG IHPLICATIONS ROR SCIENGE CENTER STAFFLIG A0 FU.\'DING
S ’ o "‘ ¢ |
Hany Seignae centers have collected materials and equipnent which allow then , Implumentatmon of the programs outlined zbove not only requxrn the comnittnent '

I
of the scxcnce Tuseun staff, but hxran of e staff or 2 change of assignment in

"to offer unique science experiences for the students, Thv Oreqon Nuseun of Seience

MNMUWMWWMNWMWWmmWWHMMWNUmm ' ‘mmmmmﬁIwmummmummmmmummmmmmm

students that. allow thLm tp do experinents and use equipment not available in the

5 . ™
" \,

tost of the progran. I new staff is hired, this would be a very appropriate tine
schools. Many science Hiseuns ﬁaqp archeological or biological artifacts, or have

wmmmmmmmmmmwmnmmmmmmmm.

woensive cauipnont, such ds an eloetran miernerane o planetarim, that

‘ hat oo fot - Funding of the program outlined above is substantial for at least the First 1

mmmmmmmmmmmmmmmmmemm‘A mmmmmmmWWMmemmmmmWMW

museun special prograns as a key. motivator in their career in science. Science . devloped and cxtensive vorkshops stactéd. e are prosently pursuing funds fron !

mseuns need: to make such prograns acgessable to handicapped students, and this can be the Washianon Staté Suﬁerintendent of Public Instruction to.implenent such a

A
™,

\

Elcgn B

. )
\ .
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: 3 , ' . AN LNTEGRATIVE MODEL FOR PREPARING REGULAR CLASSROOM
progean sinilar to that above, He recomnend science miseuns pursue sinilar funding : TEACHERS 0 WORK WITH HANDICAPPED -
- ! " STUDENTS IN SCIENCE

in their state, After the initial fow vears, we believe that the cost of cohtinuing ‘
) DONALD W, HeCURDY
' " such a progran can be incorporated into many science musewn's general budgets, - -

K passibly augnented by foe for service arrangenents with local school districts

' | ¢ andfor state agencies. . .‘ ‘

‘ ' - / ‘ After a long and complicated legisTative and judicial history,

. Mn ossential component of any progran for the handicapped is-] the continuous } J : . . . .
! . ‘ . the Education for a1l Handfcaped Children Act becane Public Law

imput fron individuals in the community who are handicapped Gand/or'\ work with

mo ‘ _ | ‘MMWMMMWMMMMMHM
e handicapped students, An advisory group including reqular classraom and special _ -
a . : ‘ o This milestone Tegislation provides for a pemangnt federal obli-
education Leachers, handicapped adultsrand-students, and local 5;5“entis;; can help . : ' :
' ‘ ; . - gation to help schoo districts raise the quality of education’
in giving appropriate direction to the miseun's progran, Bqually important, these C : . ‘
B for the nation's eight millon handicapped children to & ney stan-
. indivduals can help in informing the Community abeut the prostan's existence. : . :
Science nuseurs are now [n the position to offer a tnique service to the education . ' . ¢ e
- ‘ 3 Recent court decistons and new Taws in nany States have de-
comunity,  Heither muscun staff or school educators should pass up the ogportunity. : . . : : : |
L rtmmmmmmmmmmMmmummmmm
' / o 'ﬁmmmMM-mnm”HMMMMMMMMMW
0 thefr needs. It has also been determined that these needs Shauld
f, [ .
N mwnwWHmm-MWMwmﬂwmmMMM
0; or sene conbination of the tie,  School prograns and faciHties
S _ g |
must be modified accordingly. ;
‘ Y . / . i [
It s obwious that Coleges of Education must also make nec-
. ’ ! . . ' a
e o o o : essary nodifications in their progran to prepare reqular classroom

‘ L |
teachers who are competent to work ith handicapped childen,
’ |
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classroons, Under the-principle of "Teast restrictive” environ-

ment.‘ marginally handicapped children will be the responsibi]ityl

 of the "reqular® classromn teacher. The special education teacher’

.manamemmﬂmmHMMMMWMmm
mmﬁmmmmmﬁmwwmmemmmmmnﬁwgmuw
instructiona mtérials.
mmMWﬁMWMMMMMMmmMmWWV
Ways to the challenge of preparing teachers for working with handi-
immwm%miSmsM&h@,MwM)Memnm
mm&NpmuﬂﬁmumkmﬁMMN. |
mmwmmw&mmm-mmmnmmmwm
wuammmmwrmﬁnmmemmmmﬁummm
ufmﬁmnmwmtMqudﬁmmmsmwmdmdn
several divensions. The post entical of these was that a sepi-
mmmmmmmemmmmmmmwmmumm
ofmﬂuwmﬁmmmMmﬁﬁﬁtMNmmmonmmr
mMQﬁwmummmmmmuwmmmﬂmm
mmMMﬂmmNMMMWMM;MMMHmmm
ﬁWMMJmmmmmkWMdmW&MMWMMmMﬁo
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mmm&muWMﬂmmmwNMmmmMMNMH
mmwmmwmmuJHMMmMMMmmm&mme
mwmmmhmmahmmmJMMMWMMH
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Tegal, ani legistative elements of the education of handicapped
nmmmnmmmmummmM.Mwmmﬂmf

course in developmental psychology deals with selected physical

mMmmummmmmmmmmmWTMmmmm
nmmmmMnmmmmmnmanMMMHmm

based comonents of the secondary level teacher education program

hich will be described 1n the next section of this paper.

Conpetency Based Teacher Education - A Vehicle

for Preparing Teachers for Mainstraaming

‘memanmmwwmmmwmmm-mmn
hnMMmMﬁMMWMWMMMMWMMWmW
mwmmMmmmmmmmnmmmﬂmmmmm
wmnmmmwwWﬁﬁthmw&mﬁthme-
mwmmywmﬁnmmmmmemmmmm

articulated professional education progrem based on & set of con-

.MWmmWMWHmmummﬁ¢thmﬁy‘

nine senester hour block of courses which are fused together into

@mmmﬁmMnmmmmwmmummmaTm-

content for-this black is special nethods, learning theory and
mmmLMamnmmmmmmmmuwmasm

dents spend approximately haif of the semester on campus in small

MmemwhmmmhMmdmmMMMNMW

ing activitiss., Microteaching'with peers is used as a vehicle
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anong the tean nenbers S0 that by the end of the senester the in-

‘dwmmmMmmmmmmmmwmummm

mmmmmmmnmmmmmmmnmL
smmmwmummmmmmmwwmmmm"

mﬂMwmmmwmmMWmeﬁmmmﬁmmf

strened studnts with vardous kinds of handicaps. This provides

uMhmwwwmﬁﬂﬁknmmNMmNMwaMSmmm

for vorking with atypica) studerts.’
WMWWwmeMMMamowmwmdmmﬁ
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V1. The Teacher a a Subéct hrea Leacr
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to méet diagnosed needs.
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other handicapping conditions, . ~
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teacher will use a1l the available support: persomnel within
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B.. SKi1M\icquistion Section - tis section identifies varf- . N of the ganeric and many of the subject area nodules con-
ous pringed and mediated materials which deal with the o . . L
various objectives of the mdule and are availaple fn , tain references to variols handicapoing conditions. Students are

the Media Center or University Library. - - o
‘ ' o C required to véspond i tems of how they wou1d handle varfous prab-
4 MwﬁMWMM%MmMWMwmmm‘: . . s
L Lo : ‘ i “Yens and opportunities created by having handicapped children n
D e mmmmwmumwummmwamwmmmm |

‘ : ‘ : ' . the classroon,

are adapted to fnsure attention to the needs of handicapped chl- L ‘ ‘ ‘
: . - : ‘ In the sctence modules students are asked to' indicate how
dren. For exanple, three cbiectives from this module are as fol- - ‘ o
o o - - they would adapt varfous laboratory activities for students who
, WS ‘ .
, wanNMMMMmMmMMmeMWmmW
: "The student will be able to identify at least one change : ‘ *
VU inclassroon arrangenent thit would faciitate mainstreaning ‘ uwmmmmmHmmmmummMmm

of handicapped individuals." . .
‘ selection of content and materials. might be influenced by the pres-

'WHmmmnmwwmwmmmmeNmmm- - ,
* tions of moterials and/or fomat that would factlitatermafn- ence of various types of handicapped children.  The choice of cur-

stféaning for individuals with handicaps.’ ‘ \
- ‘HMWmmhhhmMmequwmmmﬂmmkr}

) e he student wi1] be able to describe at Loast tho ways fn . : . '

) ' which objectives and assessment procedures could be modified * the special needs of handicapped children, - \

. T twmmmmmmmwwmmmmmmmw"', = - o ‘ , :
v o . : ‘ " There 15 very JittTe currant professiona] 1iterature fn this
o An examleof un off canpus work sample fs as follows: o | . :

Co . : field, Recent articles by Neems” and Baughmanand Zollnan hich

"For the off campus vork sample you will: . .
‘ e describe physical science laboratory courses for the physically

, ' mewamHMMM . ‘ . . S
L physically handicamped youngster ho s con- A inpatred and blind respectively are rare exanples of work in this

i o Fined 10 a wheechair.) A
' fMMIMWemﬂhuawumﬂywmwmatmeﬂmmnW]wﬂ

o R ZAWwMNmmWMmNmeM

assisting setting relative to neeting ary's needs. 'MMMM%mﬁme$¢mmeHMMM&ma

lAwawmmmmemHMwa. | QWMMMNMMme&RMWmmMMMWW

‘ used in teaching your unit, relative to Hary's - : — ‘ -
© Needs. } ‘

.mmmmmmmmmmmwmmmm
involved in a staffing/referral process for the . : ’ ‘
umﬂmmMMWMMMWMw "%mmmMmmHMQmemmmw

' o Inpaired", The Physics Teacher, Sept. 1977, pp. 383-38.
JOTE In canpleting this vork sample, ascume that Hery . : :

v o ﬁmmmﬁﬁmmﬁmmmm ‘ Lianes Baughan, Jr, and Dean ol "hysics Labs for the
ur classron 1 jour tecter Blind', The Physics Teater, Sept, 17, . 392
assisting setting) hile you are teaching your - o R '~5fﬁL§Jﬂ—i'\p” B '

unit plan.”

[t




oA

‘MMmmmmmmmmMmmMmmmw
MMMMWMMWMWMMKWWMM

mnmwgmmmMMMMHMmHMWﬂmms

mhmmﬁmmnwmmmhmmmmwmnwm

aHMMmeMMNWMw%W[MMMmMm'

MMHMMMMWWMMMmmMmmMg'

memmmanmmwm.




Credity
L ; ‘ Nustep Project Divector,
O -Don Keldy « v s Departrent of Secondary Education
Teachtng towt] Grant Mninstrator
, " Project Coordinator, Departnent of -
~Dr. Rogee Romatng o Educational Psychology and Measurements
‘ ~ CosuTtant, Depatnent of
Or. Roger Brunfng o . Kugational Psychology and Measurenents
SINCEE AT o v Eiting and HoduTe Developnent
o . | Audifo-Visuals and - -
OIS PRLESEN Ly . Hodule Development
BRI Stolenberg . o e Modulle.‘Dev'elopment‘
Com Thoapst e T Module Devlopnet

. ) ' ‘a .
This project was made possible by & Teaching Counci Grant, UL

et

Matertals Reviston and Production 1w

'Rabgrt S PN o, “Consultant,

Education Coord ngtor, anstrean Grant
s Potersen L ", . Yodule Design and Developent
Y PR W . Hodile Desigri"and' Deve]op:nent ;

Lalean fadeneldt™, . . .. ... . e vty Editingand Typing
' N

' ) \ L .

. Mo N
1

o

Sdert Guide A

Cl

!

Read the roblem Statenent and the nodule Overview. Try fo predict

the sorts.of Befaviors you will be learning in this nodule.
v S O GBI 2o F LS K SHPLES Wich descrbe o

‘tasks for the module,

by prtlular atention t the ORK SWPLE CHECRLIST which fons the
basls for avaluation of youp work i this module. !
: |

"

Declde hether or ot Jou can canplete the O CAMPLS WORK, SHOLE,

1f you feel that you must first acquire more Tofornation and <k ls

- conplte the tasks n the SKILL ACQUISITION SECTION choosng care-

futly these ftems you think can helpyou. 2
w1 . )

A, Canplete the ON CANPUS work sample usinq" the Vork Sample Checkl s
25 an outline, -

B, FiTT out e Hork Sample Checkllst and then attach the checklist

to the ON CAMPUS work sanple.

“A. Mfter meeting 411 the criteria in the QN CAIRUS work sanple,

conplete the OFF CAMPLS work sample in your TA setting.
B, Fill out the Tork Sale Check!ist and attach the, checklist to
the OFF-CAHRLS work sample, -

You w1l recedve credft for this mdle upbn meeting all of the -
triterda for all,of the OFF CANPLS work sample, :

o o
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Remenber when you entered 3 new class not knowing a1y of the other students, “

“and feeling uneasy. about how you whould behave? Remember.the blur of
faces, so indistinguishable at first, and yet so different after you becae
 menber of the group? AS you qot to know them, the differences among
menbers of the class resulted in your making decisions, decisions such as
With whom to eat lunch, with whom to study, with whom to double-date.
tLSo_metimes those early decisions were good ones, sometines ot
3

Each tine & teacher meets a nev class the same éxperience occurs. The
teacher seds-a blur of faces, but after only a few cldss meetings certaln -
differences among fndividuals begin to stand out. Because student groupings
do tend to be heterogeneous, it s essential that teachers be eble to make
appropriate instructional decisions for a wide range of student needs, As
2 result of "mafnstreaning-«wiich provides that mildly handicapped students
be educated in the Teast restrictive envivomment that mests thefr néeds--
the Teast restrictive enviroment for nost nildly handicapped students will
.be the réqular ¢lass. Thus, the reqular class teacher may have an even
wider ange of student diFferences to contend with, The purpose of this
- module™1s to help you deal rationally with questions as:
R ' -
"What sorts of differences among students should lead
to alternatives fn-how | teach?" ‘

“hen 1-an faﬁed with 2 wide range of student differences,
- partieutarly in the case of having a nildly handicapped -
; Student in ‘the ¢lass, howodo [ adapt to them?"

~:.' ﬂ "tanlﬁéhave in such 2 way. thit gaLh"student Wil leam
© Wi potential?” ' ‘ ‘

- Cleary, books could (and have been) written about fndividia differences
anong us hunans, Since we are tot writing a book, this nodule will focus
on ndividual dffferences along tio related dinensions:

RY
»

A The h‘eterbgeneous nature 01’ ¢lassroons ' Whole,
ind V.. B :
B. The unique needs of mainstreaned mildiy handicapped
students, :

N
r

N
AN
ot
-

Lo
S

w

-Module Qverview

. The goal.of this module 15 to make sure that on conmpletion of the NISTEP "
progean you wi11 be able 0 desiyn a set of instructional experfences.
Which w1l enable you to give maxinum opportunity for Tearning to'every
student in the class, In.the course of conpleting this module, you wil!
fnvestigate the. nature of student differences (both “normal ang. nndicapped)
and how those differences may affect your decisions about ow a class should
be taught, Particular enphasis has been placed on teacher skills in adapting
nstruction for the mildly handicagped student who has been placed in the
reqular classroom, 1.e., "mainstreaned”; ~ S -

HOTE

The tasks in this module will' help prepére you to demonstrate the following
 competencies (key conpetencfes are indicated by an *): :

-
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mmmwnmmmmmwwmmmmmmmmmu . S wwmmm“

in fndividualiz nstruction. In the’course of this module you will be o awmmmmﬁ?WmmhMMWMwwwﬁ
studying the pro. 3 o; indfvidualization in the broad context of the heter- . . T
mm%mmmwmmwmmmmmw E ,-swmwmue

student who {s nainstreaned. Tn'the ON CANPUS WIRK SAIPLE you i)l have an C - room dns - ’ smmmMWﬂMmmmw
opportunity to analyze yourself as 8 learner and as a professional fn the ' ’ ' 0, the referral process, o o
rmMMWJmNMWMWWMWMMMMWWMy ' c 2. the steffing process, .

mmmummMHmMWNMHWMMWMWM N | 3mmmmmﬁmm
1n jour Classroom, , o
- SWBAT fdentify those persons Who wou]d be- 1nvo1ved in the reforral

9.,? and staffing process in an off canpus setting and be able to
‘ v . ‘_1d$?t;fp at least one respdnsdbilrty for each person/role 1den
mmmwwmmmmw; ; L
The Student 411 Be Able T (SHBAT) descrdhe his/her preferred _ ,
‘ mde of instructional input. : o ,
~ SHBAT descrbe his/ner preferred mode of instructional output. ‘ T
' 9 )

" g identify et least two 1nd1vedua1 characterfstics hich ,
nflere Hsfter learning style. C RURE -

\wmmmnmmmwummmmmmm;”-' T
© L facitates, learning.in their preferred style. T
2 1nhib1ts Tearning in therr preferred style. ~ '

SNBAT descrdbe at least two wdys in which the NUSTEP progrem, ' o ‘ o P
IWWMWWMWWMMMM% BRI S o B
r ' needs of students., v B - L a
' ¥} mnmmmmmmwmmmew : L RIS
\ . all students, _ ' o

SWBAT identfy at Teast one chenge in ¢lassroom arranfenent that
would facttitate mainstreamrng of handicapped 1nddv1dua1s
: SHBdT deserrbe 1o potential modifications of materials and/or o
. fomat that would facilite mainstreaning for 1nd1v1duels with , , A
. hand1ceps . :

SHBAT describe at least two ways in which teachdng style could be
modified to neet the needs of an individual learner.

L : WWMWMMMmmwmmwmwmm%MMms . ; f ' ‘ j
S mmmmmﬂmwmmmwmmMmmmmmmw ‘ [ ‘ - :
o : handdcepped 1nd1v1dua1s . c Mo '
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meeting the needs of at least. two handicapped students.
“conjunction with any 7self-analysis" oroject you complétet

ANALYZE YOUR FUTURE ROLE AS A TEACHER who 1s a partici-
-mainstreaning before attempting to complete this vork

neeting your needs as leamer.
pant n the staffing process,

simple.
‘2.‘ It {5 suggested that'this work sample be completed:in-

3, AMALYZE THE EFFECTIVENESS OF THE NUSTEP PROGRAN n

/2, MHLYTE THE EFFECTIVENESS OF THE ‘NUSTEP'P‘ROGRAM in
4 Mter View1ng the HETCHE Tapes on "Znafnstreaming,"

1, AALTE YO 04 UG LEARIR STULE,
LIt ds essentll.thet you view 8l three NETCHE tapes on -

+ FOR THE OK CAWPUS ORK SAHPLE YOU WILL:

* O Capun Yok Singe
W

in your-discipline area (Spiral 11).

Aruntoxt provided by Eic

[E ©

1
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) },~ o L YU B0t Canpus WorkSale
) %2 | FOR THE QFF CAMPUS ORK SAMPLE YOUWILL:
o oefee - o o , . C -
,am_. N s o . 1, READ THE CAGE OF MARY, - “
SRR AR , S '
I S S Cao T T b THE CLASSROOM ENVIRONMENT of your TA setting
ogeer b o - ‘ : relative’to neeting Marys. needs, -
' V=V . . , ) - ‘ AR . . ‘
' DA e 0 1o AVALYZE YOUR TEACHING STLE, or the onels) to be used
. ' o - in'teaching your Unit, relative to Mary's needs,
p oo ) T . S O Coe . .
Zaaovo, o § L D 4, I your OFf Canpus Settingy IOENTIFY kD WOULD BE,
. \: sk1o s Cooew v TAVOLYED. IR A-STAFFING/REFERRAL PROCESS for the case of
k A S “ / . Hary, and briefly describe their roles.
0 ER - 0 ' / ! . .
] - -
. | 3300 Ce L /
S L0852 .
. Pyerd £EOQ , WE o
: ‘ S xbo S & . O © v T Incompleting this work samle assune that ary o2
g Jogs L ¢ 9c - hendicapped student who 15 o be mafnstreaned in “your!
w g B3 0v, F ‘ -+ classrom {one sinflar to your Th setting) while you are
JE gageRg g 28 . o \ o teachfng yur unft plan. Cat
‘I: ﬁ g. ‘0"5%;\” : ';' aa‘ém o ' : \ ' ' C " I N ' T
) STV - R SO In et the puople il fn the staffing/
- Sox W egren @2 000 " referral processuse NETCHE Tape'#2 as a reference, .
. 933 0 4EEOT o gpmmsR Y ’ AN Note that in the OFf Canpus setting you may not be able
‘ e % oe,25 ¢ O0RERa o to {denfify a1l of the roles/people.presented in NETGHE °
, ¥83 1 mcomy cegbernd o o o Taped, I .
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Superv isor

Checklist .

¢ il opsinSecor

v,

Here you Wi find the skil‘ augusition sources “for both the On and 0ff ,
Campus Work Samples. You wil) note that the readings are grouped soqewhat
¢ifferently fron the pattern fn-the other modules; thej do not directly
 catvespoid to the headings on the checklist. Tt 15 anticTpatedthat you .
i1 view 1) thres NETCHE tapes (found under €. Job Roles) before conpleting
| S o _— the work samples. Also; you wil) need to read the case of Mary (found-n
‘. S o : PR S N 118 1] order to conp]ete the Off Campus Hork Sample., ‘

sample - _.

.turned dinto me -
contains the fol-

Jowing:

!

3

1. Heterogeneous nature of classroom &5 3 whole,

etc. )

Y Sooioeoononicand cultural differences:

A, The My It Spozed to Be, J. Herndon, pp, 250 (hook)

“ A, "CuTtural Dffferences (videotape)’ S

414, "What, {5 Foverty," Jo Goodin Parker (article).

BN 1nstrean1n The ninorit ¢hifld {n reqular closse Jotes (book)

- Unique needs of nﬂdly handicapped nainstreoned students. '

V

{(i.e-.

o

would Ffacili-
{How are the
Strenqgths are’
for Mary.

"Tdentify at least one responsibility for each

‘of the persons you reported.

would one particular

Identify their reading
» cite an example of how you

dification., if needed,
.would"adapt the text materials tdo Mary.

I¥ Mary's

ANALYSTIS OF CLASSROOM ENVIRONMENT:.

A.

o
Are they in rows, or perhaps .

" i Range of 1nd1v1dun1 differences' L

you would choose to evaluate her
ber, 'she has poor eye-hand coor- ~

IS Psychology for the Clsssroom. Gibson, pp. 377- 404 (book)
' 11 " Interpretng Measurenent Statfstics” and "Chonecteristios of &
* Weasuring Instrunents” (artcles), SN
' 111 "Mary Mu1t1p1e Hend1cop Assessnent“ (ertide)

MODULE VI

OFF CAMPUS WORK SAMPLE -
the teacher in-your (TA) classroom,.

{ Remem

Would you. give her a written test with .

In-yqur TA -settingreport who would be involved in

€wo ways

h Assessing tenoher 1eerner style'

seating .arrangement be better than another?’

of the physical arrangement that
Why? )

tate the mainstreaming of Mary.

Describe at lTeast one mo.
in a cluster of desks?
her personal/social skills.

Describe the textbooks.
 level ., -and 1if.needed

students seated?

A “Learning Styles," Haryland Tape #7 (videotaoe)

Descr}be, if needed, at Teast two sways that you

‘Describé the c1assroém‘eﬁvironment of your off
. E
. would change your teaching style- -for Mary.

campus: (TA) setting.
main1y lecture, student notes, small groups,

only a short time to write the answers?)y

identify your preferred teaching style

If you were
Describe
progress.
dination.

¢ Job ro]es ‘,\\ v : ;'f

‘ : S ) < L 1 Meinstreanin Exce t1ono1 Chﬂdren' hoi 16 Heke ItNork. ‘
Coe S I S John A, Glover and Albert L. Gary, po. 3657 (ookl. ~ . -
Co I S o ann Excegtiona] Children in Reqular Classroons, Moynordnﬂ Reynohis

e T o b anﬂﬁicolnﬁ. DavileHs.i, . 610 (hock),

b §
2.

REFERRAL/STAFFING PROCESS _

ANALYSIS OF TEACHING STYLE:

8.
C

I.
I
-ITE.

Hi1, Hainstreaming:  Ohigins and Inplicatians, pp. 57(hook), iy

o ‘E:’ L : v Trends in Education, Maynard C. Reynolds, pp. . L(boo) \
o ' SR 4 Tepes. P II. and 11 (vidootape)”
e ' : , : ,\ A
. 0 *
* \
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" ‘ . o Hainstreabing Physically . 3 : ! R ‘ R ' )
S I o e . ' ' capped. However, fields such a8 Occupational Therapy can help in developing
LN S . Handicapped Studeatst,

S e ' ' ' S ) o devicea and other neens to enable the atudeot to ovetcong pbysical barriers, and
o : Debbl Swazuk L ' ‘ o
. f IR | ‘ .vocational coungelors can help pave the way for enotional adjustment and act a8
.i B ‘ . ‘- . N . .
‘ P The toptc of natnstreaning has been in the 1ineldght for nany months. Due ) 0 betweens when diffj_culties arise,
; l to rh‘e tecent passage of Lavs which give physically handicapped children the, ' ‘ o o

. \ . It 18 unfortunate that society has taken 80 long to accept the has dicapped
B right to receive i educatioo in the least redtrictive setting available, oain- -

o . o indiyidual a8 an equal, 88 it leaves the teacher who is faced for the first tine-
- '.j . srreauing has been forced tpon the public This pressure: fron the governnent ‘ :

} o ' 'uith 4 physicslly handicapped child unprepared to cope enotionally or educa-
Y has taken too long to naterislize. Unfortunately, for years physically handi- .
\ ' tionally. The etux of the problem for the teacher 1s facing the situation and
\ capped students have been subjected to sagregation in' apecial achoole uhere

\

‘ ' *dealing yith. his or her oM .euotional reactions, This mua,t occur before any
ithey often received inadequate education. especially In science. Since this . ' ' . oo o .

uccessful nainstreaning an begin, .Initially, the teacher. may eXperience.a'
working conference is on sefence education for handicapped studenta T would: like ‘ SO ! ' '

- .l ‘ . . ‘ N , “ '
N o ~ fesling of {nadequacy due to a lack of faniliarity.with the student's disability.
\ S < directnyattention to yhathelieve are the probleas, soluttons, and bene- SR S T S oo ’
A ' . and not knoving what to expect with regard to the child's strengths and lmfta- -
T , fits. of nainatreaning physically handicapped childrer. into the acadenic field of PR S cel ) . ‘
‘ ] . ) : . jtions {a child's records may not always give an 'adequ‘ate description, for exanple,‘-
- ‘ science. : - - .
: ' . the report night say "needs cuff for handling pencils end can write for ten
e IViEV uainarreaning 39 : d"-SiTEble altemative b BEEWBBM Slm181 S minutea,“ but that nay nsan lO\ninutes witha 10 uinute rest period folloyed by 7
: . ! ' education aetcings yhicthelicve hinder wre than facilitate acience education 'resumption of uriting foI mﬂm 0 mnuteg) gthgr fmm include hoy much
T ISPECifiC&HY refer t the spectal education reachers "h°3° degrees enable ot the teacher bas had for prepsratioo before the student sarrival what kind
: ' . \ . ,
' "o thet, touch lishtly upon allthe mdrmic ‘aubects, but not to pove intensive o ioaervice treaing the teacher s recelid, how serios the disability 5,
’ 'tl . " .. } ‘-NI
G ‘ instruction in particular subjécts unless a certain subject isafavorite. n and the extent to whic the child'smobility yg impatred. "

- addition, the student {s usually faced with minimal Afnot totally abaent, lab ' L PR y .

S ) : . The problen of lack of infornation, conbined with the teacher's om nervous-

SR equipuent and gpace, and vith inadequate learniog conditions, .- < : - o T o S
CoL o e - B fegs ahout the on-coning aituarion, can easily conpound the teacher'a feelingﬂ

Cot

. : RO 1 A8 uel‘coneas n.ainstrenninp B, it n‘l!V‘mhf‘-lEﬁB Pm; problens f°1' all . "':‘of inadequacy. Teachera ngj be! afraid of phyaically b enotionully "hurting
| ".,, 1‘“’"1"“1‘ b conaequence of Log establshed nyths, nany believe that the' - "the student uhile teaching. Since they do not undcratsnd the full extent of the
| . g i: hﬂﬂdicaPFEd StUdﬁm eannot function physically in chtific fiﬂds- The PhY' S l. dlsability, they don t know what linitationa nay extst, Alao. there 1o the ever -
” . sically handicapped stulent wy fn fact be spaltic, have Vadaess fa The hands, . preaent queat!ion of how the stulent reacts to his oWl disability. especiolly if |
. .’ N and lack- coordinurion snd concrol. This i vhy they are labslhd physicallyrhandi- 57 . -~ oL o h .. |

. ' . ' ) ' . ) X |
¥The preparation of this paper was aupported in part bya grant fron the = ' . ' . o o ) o
Yat{onal Science Foundation Ly | | Lo ‘ A
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‘:‘evereuuing feelings of iuudequecy and fear ia 8 priority, If they are petnitted |
:Eitu aishrooe and becore threatening, aud the teacher feels he'ls not being assisted
5 iu dealing'pruperls vith rhe situation of uainstreaming'the physicully‘hundiceuued
; fthild anger uay develop anong all invulved - schuol persunnel, parente and

‘ lsst but tureuout the hardicapped child and his felluu classmates. The teacher

f begins to Eeel the school hag carelessly thrust hiu {nto an unreasonuble situa-

u‘infuruution abuut the child, the child's parents, and their euutiunal ad physieel

 streling uegine. BT | U L

:MmmmwmmmWMMMmMMdmmmmmMm

‘MMMW%mWMMMmMMMdmmmmmmMe
* - for'both uud‘prepare rither than dhueh the systeu."The teacher can bectne:

A . I R . .
‘ acqueiutﬁd with the child, his Lnitations and strengths, develop familisrity

the seuester. but- the hysically disabled student will oot feel as aliensted vhen

;CMWNMMWWMMMWHMMMMMWHMMWU jwt v

cMmmumHmmmmmmmmMMWMMLhﬁr

Such situations an besume ulte dungetuue eustionslly if not:dealt ith properly. rieneei " B K N\

* Sinee {15 eesier tu Lear and teach 1f the uurhine relatidnshlp is suund If the scheul provides the teacher vith orieutatiuu before the arrival of
the hundieupped student fnvolving vitul uedical and peyebulugical {nfornat on

on the disability the student hse, a8 well us infuruutiun ubuut respuree ersunnel
und programs thut uey be utilized the teacher's iears y be alleuiuted I
‘Yelleve o cotloquivm style Hscusston would helu the participants explure‘their

,mmummmmmﬁmumuwmmuhmmmum~

‘rmmmummmumnmmm,mmmnmmmu

.MWWMMMMMMeWMMWmmmmmj ‘jmmmmeMV

] school, the perents, and the child 1s justiiiable If there 1s not suwstantial ' . o

! - 'mmwMWWMmWMMMMMJmmMr

. 'then to feel surry Eor disabled students ad give then mare freedon to uiebehave

"

~mmHMmumnmmMMMMmMMMMmmMmWMm o :

\ 3 , han the nsndisabled students. Thie n breed cuuteupt 'and- jeu10usy euong the

honoe - P . student s nen-hundieapped peers, Tbie deeire to cuupensste for the student 8

Once parents. thildren and, teurbere ure o a conuultution basis with eacn

tial dauage surely surpusses the beneiite

Crulll begin to-prusper. lnforual meetings between the teacher and the‘purents

, , N - of greut iupurtunce in teaehing any srudent, and especially the physically
bandicapped {s uuintaining huuor.. Huuut is sumething thst o "t be tsught or
 learned thruugh orfentation; 1t. fust hag to come from within, But it ueede to

be there for the teacher to get through the gany frustrating situatlons that be

with,the dteability, and e ay physlcal changes needed n the classroom before . ' . p . N
‘ ‘ L . : ‘ oo L or she will face when nainatreauing the phyeically handicapped. There will be
the flrst day of classes. There are always changes made during the course of ' : E v l
o S L tines when avkvard situations will develop and the devices used to overcome prob-

1éns backftre, If the situation calls Tor a Laugh, everyone should feel free to

'0

goes on the teecher, physically hsndicupped studeat, and his peers, with the help -

uf cunsultunts, can uork together and find sulutione to the prubleus they expes

phyeicul hhndicap uith uore fteedou in clsss uust be overcone beeause the puten~ -




‘ /h expr_e_aa:lit. Ican"t‘expresaenaugh that everythinp cannot be taken serlously.

1
U

Ladn [
“

When the physically handicapped are uainstreamed {nte science classes, t - ‘

1

18 not only the teacher who {s confronted by probless.- Nan-physicaliy handicapped

. students are also faced vith a lot of new experiencea when the dlsabled are . .

tneluded in thély classes. Some of these experiences may seen averehelmingto '

the non=handicapped students, First, they may need to gvercome their reaction

. to the outward differences botween some physically handicapped and thenselves.

. help in daing evoeripents, The teacher night assipn all the studeats including

. extremitiea ora sensaty handicap and may need to borrov soneone's notes or have

Sanetises these d1Sferences can be quite grotesque by soclety's standards, and
they may be frightening and revolting to the nan-handicapped These srudents
need £0 be glven tine to cope vith the phyaical differences in thelr peer They

need tine to realize that their peer may look different but that baglcally, the

student 18 the gane as them, with similar hahbies, dkes, and dislikes, surprising o

a8 1t nay be to the "shelterad“. nan-disahled.

To help fact]itate overconing reactians to physical differences, it vould

" be beneficial to skl concerned to have  student orfentation as vell as orfen-

. tatlon for teachers, Ideally, this orlentatien would occur 'befare the studenta"

fltst day, if the mains'treaming takes place after the beginning of the new school

year The handicapped student-could come in and everyane cauld get better

acquainted. The students could dlscuss thelr own interes's| and explain to the

¥
new student shat they ve been leatning in class, Also durlng this tize the
teacher could explatn hat 1s expected afr the’studentsin the class, for example.

doing an experiment each week. Thia tine vould be excellent for explaining lini

tations that wi1l occur In the sefence classruam and finding aslutians to prob=

© lens, For example, the student ey haue ueakness or spasticity in the upper

!

‘ 1 A0
" ’ ‘ YV

N

the new o, to- think of some alternativea for*doing assignments, experiments,

and 50 on. The teacher could also ask for volunteers'to help the student when

needed| 'J‘.'hrou.gh such a student orientation; the askwardneas .that 18 expetienced
. . X A
by new handicapped students can be eased,

b
-

Great enphasia must be placad upon helping the students overcone thelr fear ,

of hurtinp their physically‘ handicapped peer They must realize that' we don't -

break that easily, and that 1f the student feels there 1s a danger of being

1

injured, he wil) volce 1t ta' the a_the”rs. I emphatics"lly feel it {5 the dtsabled ”

student's Job to be Erank and open about the disebility and ~its\ l‘imitatians. If

the child Laarns, eacly, as-trite as it may seem, .that "honesty is the-best
' . g ] ! !

poliey," he will have a better-chance of belng accepted for who he is, o person

who happens to have & di_sability.

snather reaction non-physically handicapped atudents nay shov 1s testing

- the new student thraugh ribbing and hazing They want to see iF thelr peer will

fight back, and if he has spunk, Like all children. they vant toknow 1f this, -

v

new student likes o be kidded. I feel this 18 goed because 1t enables the handi-

capped child to interact naturally uith his peers and enables all to becsne more -

‘

at ease, The students are in schcal nat anly to receive a sound science educatiunl

but to learn about human nature, to better understand thenselves thraugh inter-
ol :
actlon with uthera, and\ to learn haw ta get along with others. But T vould like

| ta ilso streas that the teacher should be ready to intervene if 1t appears thatg.

the other students are hec‘aming eruel or that the handicapped child s not able

to handle the situation.

\

Now 1 would like to discuas the handicapped student § réactions to heing '

mainstreaned The " student aill he a8 nervous " any new student, but his anxiety

 pay be,‘campaunded by his true "i1fferences." He doesn't knaw hov the other

123 X N



students Ll resct to bis Hashility, The dissbled‘ student nny also be enbar- For exnple, am?rﬂiﬂ‘ins device has recently been 1nvented\ by Jokn Paulton,
, rsesed by the dieebility if it hss aspects that are not soctally accepted meh 8 student it Rensselaer Polytechnie Insritute,to hElP 1 blology student 8tf1€k9ﬂ
L the drooling that eerehrsl pelsied children often exhibit or oeensionsl {ncon-

tlnence caused by certsin eonditions /- In such instnnces. I suggeot thsr the

1stmmnnmmmpnmmmManmuumnumme

K liqulds in the laboratory. ks a result of this invention. the student wlll he
He night ike to help explaln_it to the class, so that .the othets will understend

that 1t 18 beyond the student's wntrol and learn to accept him for vho he f5,

mmmmemwmmMMMmmm

prevslent enong hsndicepped studente Mo’ hsve gone to specisl schools" where

they 1ive a rsther sheltered uxistenec. There is very little threat of failure

thers and conpeticion is proetlcally nil This s one of the vorst aspects of

tMmMMMmm.MMMmmMmmwMMMMMn

mﬂhmnnMwtMmMuMmMMMmsmmnmdm

”eollege Pl exceedingly dilfloult rssk

il
\
4

Yo

nmmmmmmmmmmmu$mmmmme

smehmmm.mmmmmMWMManmmMMMm
Cbetter fn regulsr‘pchool ecttiug, uhere'the,chlld 15 usually thught by s‘

‘tencher’who has expertise in sclence cather than a degree in speclal'sducation
The child's fear of feilure is‘quite.renl.to hin;xnnd fallue becones tote

pMMHMMmQ&xMhﬁRm@MMmMm.Mkhmmww

o

- few phystcalyhodteapped are acadeically equipped to‘go*lnro-one'of the matural

or physteal selences 1£ they have attended special schools,

AWHMWMMMWMWMMMMWMMM‘
umnnmmmmsmmmmumMnmwmnmnanm,
# sclence coyrse, the-tencher:cnn develop his independenee. This can he achieved
through loy‘cost envlronnental changes and thc‘use of helpinp devices 1 the lehs.

with nusculer dystrophy. By Just using his fingers to operate 8 aulteh uhich
-

——— |
controls the nrn~rsising device, the student 19 able to raise his aro to pour

W

Lo i
hetter able to sctuslize his hope of beeoninp 8 phyeicisn. Architecturol herriere
In the selence eleseroon can be overuhelning to the hnndidapped Jtudent, but

o
b
mmmmHMMWmMMMnmmeMmﬁmmm

students uho e confined to uheelehslrs find it almost inpossihle to uge the i
rmmmmmmmmmemmmMMMMmh

overcone by the e of portshle ramps that the student can wheel up and slt upon -

in his uheelehsir ong plstforn equol with the table, or hy e of a hydraulic | '

.
pump oction to' heighten o louer tshles. ‘ ‘ ' b \ :
: . | . | . \“
nnmnm@mmWWmuummnnmmmumWa ‘ ‘y

mmmW@Wmenmm@mmmmwmn -E

etudentlnay eneounter is ueshness‘or spasticity oflthe upper extrenities uhieh " | % .
mmm“mmmndmnmmm.mnmmmﬂnummny4'\
patring rhe hsndicdpped student with & non-hsndlcapped peer 80 that rhey oon do " ! \
emuMthWQML %ehﬁywumshowmemnuhhmcumuyMMb A

‘ I

capped e bllnd student can hsve the science experinent explained by his

3

N - \
psrtner, vhile the:deef studenr ean stand opposite & heerlng ‘student. to follov

, o " , ‘.’ ' i ." ' l‘ : “ll . I‘
ench.otep.‘ Slnce rhe deaf yill hsve difficulty reading lips and doing the: expet1~

. |
' ment slnultsneourly, they need only to follow thely psrtner who has stationed- ]

' C
mmhmmnummMMmWMMMMmmmesMMP ﬂ‘
l

- rion, sll the disehled,could use the buddy systen.to Supplenent thelr ¢lags notes.

A
[ o

. " ) . . 1 ,'\
nother nethod that could be utdlized, especially with the deaf, 1s to band

| Sy
D
i
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i put“nn:cutiine‘of the experlnental procedure the day before the class., "This vy ' o , : , - o

the student need anly glance at the outline to follov the tenche?.p Another
‘ hmmnmummmnnmmn”mmmnmmmummm Lo !
AN
clasaea. wouid he to supplement their innhiiity to see the varicua pnrts of an

"MMWMUWMWMMWWMHMMMMTMWMe {
siniian to ncdeis of the human brain that are pteaently used In science classee. '
The hligggstndent vauld be able to run his Fingers ver the nodei and thus compre- R 'h C . C o ;.

hend more ully what the others are seeing through diagection. These ure just

"8 few practices that uouid ad tn teaching ecience tc the phyeically hnndicnpped . ' . e |
‘ . LUNCHEON, April 3 - Mainstreaming and the Law - -

v

i %mmmmmmeMMWmmdMMmMNmnemmﬁnMNe - : S R

i cMmeﬁnnaMumﬂwanmmﬂnmmtdnmwnmiwwui
‘ Everycne can benefit fron‘nninstrcaning physically handicepped ntudenes' | VoL o L .
%; ‘ MMMMMM@MWMWMMMMMMWWI
\;”mMmmmumMmmmmmmmmmmmmnmg .‘ o S o L Kﬂ
Jli.' handicapped and clcses the perceived gap batween the Jandicapped and' the ncnhnn— | ‘
dicapped onee both grcupe renlizc thnt the differences are quite ninimal.

K ,' :  After the handicapped gtudent has heen 1n a claag for awhile, the teacher and
v ‘ the other students realize that the hnndicapped don't went or need alotof
.wManmmMmmmMMMmmmumm,

nmmmmmemmmnmmmmmMmmme . _

cc develop interncticn ;kille n a vardety of situatons with s variety nf peopiei v ' o Ce | ) -t

' ' : »
The prinnry reason for mainstreaninp fs that it enables the handicapped to, learn '

Y in 2 conpetitivc atmosphere which prepares then to function better in.our conpe~
mmwmmwmmiMMMmRMMmmMmmnmmmmg
flstMMWWWWmemmMWMMMMm;"ﬁ/' §y o - o
‘, phyeipally hﬁniicapped is essentinl to open the doors to & greer In ecience - . ’ ;‘ - |

| e sht 1 | Co L

that have been ghut againat them for too many years. ‘ . N
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"HAINSTREAMING AND THE LAW" : Prederick Weintraub

hmm%%MMMMmmmMMMMf‘

is presented below. .

a‘:lInterpretation of Education of the Handicappedlncty L
-‘PtL. 94-112, began uith a dlscusslon of semantics amda
definition of tems. For purposes of P.L.‘d4¥l42, children
With disabilities are defined'as handicapped if they.require
‘special educatlon under any carcumstances _ Special eduta-
| tion is specrally designed 1nstructaon to meet the unique
;uneeds of the chald. The deqree of SpEClally designed in-
struction will vary depending on the child and‘willlvaryf
with the"ame childiover tlne Related serVices are. defined
28 those servaces necessary to support the spe01a11y desagned
‘ instructlon. Several examples were cited to distinguish re-
,lated services from special educatlon |
X The central feature of, P.L. 94-142 is Provision for the

“Indlvaduallzed Educatlon Proqram (IEP) whlch includes the

handlcapped student' s unlque anstructlonal problems and needs

along’ Hlth short term 1nstructlonal objectives, The IEP can

u

serve as a tool to- flnd out whether the sexvices beung pro-"
-vaded are worklng and what ad]ustments need to he made. 'u
Accordung to Mr. Weantraub, mainstreaming does not mean
that all handicapped children will be entering the reqular :

~,classrooms The la, provides that handlcapned ch11dren should

be educated with non-handlcapped childeen. to the maxin extent '

ammmmmwmmmmmmmmm

‘_
chlldren have avallable to them 2 free, appropriate public ‘
educatlon in the Lgast restraatlve env1ronment P.L. 94-142
serves a8 a vehlole to move children who do not. belong in f

_ specaal 1nst1tutions out ot the instituttons and into lesa
' restrlctlve settings.
| To provide more scaence education to handlcapped students,
‘ school must prov1de adequate 1EP's, There i alnost g mentaon
» . of the sciences in the IEPs wratten 1n the last year, Educators
mist look at not only the quantlty, but also the quallty of the
kindg of programs they are developang for children. P L. 94-142
is'a slmple statement of how the educatlonal system should -

optlmall} functaon for chlldren

.
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I "rurnsrnsnnrdc D THE AW - Patricia Morrrssey\ S A | R
hfx“f whwmwdhhﬂmmmMthhmMMmmy | Immmmde&MMmmﬁnmmm-wmc
- \\ N , +§’ ) preaented'bEIOW. . o | \\\ o ‘l , awareness, systen-wrde coordrnatron, broad based 1n-serv1ce
- "S\ " J{tviﬁ L I | : \“\\
| ‘, \i }f o Two assunptlons ‘underlie "least restrictive envrron- y,

N
\

trarnrng opportunrtres, and consrderatron of potentral conse-
ment" provision of P L. - 142' 1) that oroxrnlty of hand1~

"

quences of gpecific acconodatrons to the handrcapped

[
[N

- The rmplicatron for science and’ the handicapped student
capped gtudents to non= handrcapped students i5 a good idea;

include the followrng 1) Vocatronal counselors should 1nclude
. \
MNWMMMMMMMMHWWM' \qummmmmmmmmzmmmme
, child 13 to reach his or her potential. ' A \\\; to-serve hand1capped students must 1nc1ude sensrtrvrty to indi-
o . O Section 504 of 'the National Rehabrlrtatron Bet of 1973 re-

MMMMMHMMMmJ)MMmmmmm
{nforces and expands on the'ooncept ofrequal opportunity pre- halance equalrzatron of opportunrtres agarnst the practrcal

,\wn‘o ﬁmﬂﬂh%ﬂh%MMLﬁMLMMMMm ‘ o mmmmwmmumwmmmmm

nandatory in civil rlghts leglslatron end recrplents of o

‘ ' In conclusron, given the pervasrve nature of regent legrs-
: : v,

HEW funds nust comply with rules and regulations addressed in

oy that sectton

"

‘ latron and the gpecial needs of handrcapped students with nor-

'u‘l‘ ,‘:,‘mMmmummmmmmmmmmmmentm

‘:', The provisions of 504 cover. the handlcapped 1nd1vrdual

. throughout'nost'of his lrfe. They prohrbrt drscrrnrnatron on
the basrs of.handicap in education,'employment, and health
|

establrshment of systems for determintnq prtorrttes for servrnq
L and velfare services.

handrcapped students through seience; 2) development of decr-

sion rules and standards for Judqrng efforts and facrlltatrng
In sumary, 504lp'-ylsions require
HEW recrprents to provrde a equal opportunrty for the handr-

change, “and 3) disseminatron of recomnendatrons, status reports,
capped 1nd1v1dua1 to obtain the sane results, to garn the sane

and effective practrces to cr1t1cal audiences in a ttnely nanner..
benefits, and-to reach the game level_of achievenent_as his

qummH@an.%Mmﬂ“ﬁhmmemmmt.
practrces, program accessibilityt preschool, elementary and

‘- £
secondary educatron, post secondary education; and health, vel-
fare and socral gervices.

Section 504 also addresses compliance,
monrtorrng, and sélf evaluatron requrrenents
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oy ‘ L L C ' | o - A BESEARCH AND REVIEW OF' PERTINENT LITERATURE
| Deep ll\llrown
[ . ' ) - ' L I . .- \ I ' . \
PAREL T11: * CURRENT PRACRICES RELATING 10’ ADITORTALLY HANDICAPPED STUDENTS . : o \ o A
Darticlpants: - - S - ' 'Thls‘presentation Wl attenpt'to give an update on the current “state
" Dean R Brom  Maaching Selence to the pemﬂg lpaired: ' , o ofthe art" of scrence 1nstructlon of the hearlng hnpalred by eportrng the -
. ' AReseerch and Review of Pertinent. Literature" ‘ ' ,
n o i frndrngs of an extensive search of thellterature on thlsto 1c Through o
Harry G, Lang, " "Sone Educetionelly Stgnificant Troitp of :
e  Hearing-lopatred Physics. Students and Impncm(mg the effonts of Benlonpson (39)* and b ls».work-ulth the Scrence for the
v . for Teaghers {n the Mainstream" :
L S Handrcapped Assoclatlon (SHA],an excellent reference entltled "Scrence for
Dennis ¥, Sunal "Seience Curtleula for the Younp llearing Tnpafred: :
. Presedt State of the Art" , C the llandrcapped Blblrograp p" has provided valuable assistance lnt
‘llenry'lllug S "dence Bducation for the Dea" “ ' o - o preparatron of thls paper .
S Lo o Although it is dlfflcult to establish the exact nunber of handrcapped
“Beactants: . - : .
— B : . i studenlb lnteUnrted States between the ages of518 years of age. it hasj
Dengel D. Burch . - "A Report from the Natdonal Deoonstration School
. ‘ ,  for the Hearing Inpaired: Science Corrleulwn - ‘ been estrhated by several government agenclestat bosed on 1978 populatron
‘ Development" : : :
o o . " estimtes, there are etieen slx to nine mrllron youthe wlth soe type(ol of
- Dorts B Hadary © - (Paper 40 Specdal Panel)

handrcapplng conhltrons Gearheart llers n(lb) ApproxrmatelyObDb%

L
N

" of the schoo] populatron o 3ll1.000 440,000 students Would be rdentlfred 8
havlng i type of earlng loss enough to°be classrfled & hearlng impaired,

\ L

Peglnda Stem, Chadzperson o the purposes of ths papr, the term hearrng rnrparred WiTT b used t

include the entlre range of auditory rnparrnents 1ncluslve of t e deaf chrld

. a5 well 3 the chrld with 2 very nnld loss; Hoores (23) Deaf and acoustrcally

LWy

nnparred usll 2150 be used if these terms are 0 “used by the referred authors
o \ Davis {1 0) and Moores agree that there is nuch confiusion anong professronals
urth the rnabrlrty to reach cansensus on ternhnologr. but both agree on the

tern hearrng rmparred as 2 functronal definition,

+ Sea references
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Stgle of the Act-fnalysis

‘ Using‘ the survey data the following summary descripcion

.ofllthe characterdsties of sauple B.1 schools science curricula tan be made,

4

.‘o.l. About 20% of the schools teach-no Tegular science,

s Ahout 50. teach basically unnodiried public school science,

‘-._nwhea:iog iupaired

‘o u', 4, About 174 are oriented touard or deliberately teach sci ance process

ot {nquiry skills,

5. About 20% attempt individualized seif paced or soze sort of structured
. sequence other than topic or unit approach 10 a vhole group, .

b Ahout 155 have spectfic strategies of teaching and evaluati’rg science
' for-the hearing impaired,
: )
[
. Hore curricelun develognent for the (hearing impaired Ly occurrdng fn
- oiidwest schools than in other regions.

-

If this sample is tvpical of ‘all schools specifically designed for the hearing

. inpaired, the authors conclude that sctence curricula ina majority of schools are
"ot peoviding oinioal help In educaring the young, hearing icpaired Tne ratiotale

j ) and needad chaoges for this judgenent are ‘discussed et

]

Regardless of the .type cr source of the sclence currieulun, schools for the

0

‘ herring Inpatred are consistently faced with dectsions regarding the selection, dev-

o elopuer\-t,dr\d nodification of err‘ectlve stience oaterial. .Typically, this is done

e superficial manner uith Htile thought given 19 a conplete analysis of the

oo

'

oo development, we are proposing a sel of guidelines o be eployed for analysis of

4

. 1]
e —
curricnla, L
\ . \

. . s

. r
The guidelines have been penerated avound 2 basic conceprual approach to curri»

~ cuuzradvocated by Ralph Tyler, They are cencered around four fundanental questions
‘ i ‘

kR \bout 30% have developed a prograu soecifically oodified for the '_ S '

nmaterials in question. Inan offort to structure currloulin dectstons in selection

~currdeula before the decision {s made to select or continue the use of school science .

v ‘uhich st be answered in developing any curriculun and plan of instruction, These Hu

are!

1.‘ ‘What‘educational purposea should the“school seek to attaino

R What educational experiences can be provided that arg lthely te

attain thes° Putposes?

3, How can these educational expetiences be effectively organized? .

PR SR
‘4. How can we deternine whether these purposes are being eotaioed?l‘

Additional physical descriprion and analysis conponents vere added to cooplete
the guidelines (see Table 2) The reeultiog inetrment "Analysis Cuidelines for

Science Curriecla for ohe Heqting Impaired" fs presented below with added parethe-

-tieal comments to, further dclineate the | suhcategories.

“

“In keeping with the nuture of this conventiong ve ave presenting this Jn order .

tosolielt your feedback to nake this guide nore complete and generalizeable to all

* . professionals involved with ceaching science to the 'heari'ng impaired, The analysis

procesy involviag the following "Analysis Guidelines" Is designed to be usad after

2 review of all the components of a-particular curriculunr hll nacerials should be

‘ inspected since, typically, various <omponents suppott each other, Following this

review, the analvst shauld bciefly address the categories listed below, which are

appropriate tn- the fornat which is described

W

Analysis Guldelines for Science Curricula for the hearing lupaired

L. Sefence cutriclun description and developrent

A Ttle:
B, Author or instiiution:

. Publisher: .- ‘ | K

<3

v Age levels;

=

=3

Science content: (topies, themes, problens) Iist them,

-3

Developnental process and field eveluation; deseribe,

o

» Cutrdeulun components:  list with cost,

o

Current extent of adoption in schools for the heardng inpaited.“ :

!

<
| Sy
<o
P
-




=

A

L
avallable, teachet's guide with videotape available)

Teacher training recomendations (reconsended, provided for workshop' -

Tige needed for Lesson preparations (loog—tange planning needed .

‘ extensive pteparation, lesson teview only):

Availability of lahotatory materials (provided with program, supplemen- .
tary putehased from different sources),

Storage considetations.

‘0thers.

~ What‘ate the goals of the‘seience‘eugiidulunl ‘

Putpose of the curriculun design (to neet state requirenents, to enhance
the Janguage development prog.an)
mMmWMmmemMWMMMMMmm
facilitate cognitive skills).

'

Target student types (heating inpaired, physically handieapped)

Special heating iapaired emphasis (hard of hearing, deaf it handicepped -
HEKT).

Connunieation systen exphasis (auralforal, total eonnunication; cued speech),

Goals specifically for it (speeifie science content, language expansion,

‘career education)

\ X "

 Designated use in schools (total wreiculun, supplementary; enrichment),

(thers,

3, Hov is the selence content organized!

—

Scope of the curedeulun (breadeh, depth),

Cureleulun sequence (hierarchical, isolated topies)..

.Lesson organization (units sodules o lesson cluster, datly lessons), Y
(oncept and language sequence (hietarehical spital many exsnples thtough
reeyeling)

Theoretieal basis (Cagne, Plaget),

Lurticuiun enphasis (proeess, content, nixed)
kY

Purpose of supplenental activities (for advaneed work, renedial, generalizing)

Content focus (objects or synlens pattezns of interaotion or relationships), ﬂ]

Lesson flexibility (short lessons to allow for expanded tine factor, exten-
stve Lessons which nay be sppropriately divided),

-

R

[

. What nethods zre used in'teaehing?

J, Allowance for eutrent science concerns (eovironmental coneerne,
mettic eoneepts) . o , .

K.'iothers.

“h

A, Method of presentation (individualited, group), | ' \, ‘

Ptesentation“stple (seli paced, leatning,eentet, demonsttatiod).

Ptesentation‘sequeneel-- outline the sequence (pre-diagnosis,{) ) ) ‘
- actdvities, ovetall group evilyatlor, individual evaluation). Vol

¢

lnsttuetiooal nethodology (rote, passive, aetivity-otiented) ) ) -
|-

i

Language presentation style (natural language, ttansforuational \ \\ C
. gramzat (structural approach), i

£

¥, Presentstion emphasis for i (Sttuctuted ninple directions, students

assenble appetatus, extended tine possible for data inte.ptetation)

6

SNMRMMMRMMMPMMNMMRmtmpmmMOf.&
vocabulary, sttuetuted plans for terainology presentation). .

B, Presentation cues’ (uisual orientation of uaterials, speed of ptes-
entation), . t

1. Others,

Hov {5 1earning evaluated!

A, 'Butpose (achievenent, diagnostic), ‘

B.Wm(mmmﬁmﬁﬂmMmmkmumohkwwmmMML

C. Characterdstics: (papet and peneil task petfornsnoe, cognitive,

affective),
i Repotting systen (anecdotal report, cheeklist, etade).
£ Cthers,
Hlow do the design; componets fit into a total effective euttieulun?
Summarize the statenents above evaluating the cutrdculun as to {ts
applicab{lity and projected. effectiveness iot the teaching of sedence to'l

n

hearing dmpaired students in your local setting. ach. conponent should

. J . o :
be addregsed as to the suitahility of the curriculun for the. students,

tedching staff, adninistrative concerns, and physical plant, Comparisons

N



should be aade nirh other curricul_a-. Finally, nake 4 statenent o5 to -

the desirability of this currtevlun for your school secting,

\

' vThe total process in which the Analy'sie Guideldnes should be used dnvalves ,
f‘ the selection oi 2 science connirree, selection of appropriate science curricula,

g vperforning an analysis on each curricula using the Analysis Guidelines, and a com-

,parieon of the analysis Teports bv ranking of eaeh‘ f the-sel ected curricula- for .

finjal decision.

) E.xperience in using the Analyeis Guldelines would build a frame of reference o
Iby which educators would be able to inruitively evaluate science curriculun ef'c'ec-
]\‘tiveness for rhe hearing {mpaired, To date inrensive use of inalvsis uuidelines‘
| ‘.‘lnetrunanr on nore than 8 dozen curricula dn use today for the hearing {mpaired,
: 'indieahes that no Connercially produced narerials are available vhich are.specifi=
cally designed fdr- the hcoring inpatred. " These curricula generally assume 00 large
r‘of a Uinguistic repertoire, consist of activitles nhicn need 10 be selectliely sup-
. ‘plenen'ed and nake few allowances for visuel representarion of taped naterials. Sone
“-edn be succesezull\' nodified, such as SCIS. Analysis of locally designed selence
curricula for che hearing inpaired indieated that all had s.rucrural defects or
prohlems that apparencly uay se'iuusly effect successful selence teaching with the
hearing inpaired Currens research orincipally that of Hans Furth. seens to indicate
that’ hearing ir.paired children develop cogni'ively conparacively the sane as their
normal hearing cnunterparts.S These locally developed curricula appear to intro-

duce high level cognirive rasis at too early an age. )

]

© Clven the sresent state of the art; Euthre selence curricular developnenr or
‘nodiii.clario‘n of curricula need to take into accodnt the 1ssues addressed Iin- the
gulde more thoroughly. whether as a help for curriculun developnent or chrriculun
* selection, nn a.nalysis szheme such as the A‘na‘lysis‘Gnidelines is.neededior a ’ ﬂz
’srructured arrack on producing and selecting effective science curricula for the

’ hearing inpaired,
Jien

I..,ir"'

1, Rov ii. B, Teeching Science as Continous Inquiry NeGraw Hill NY., 1973

Footnotes

o
‘z.nrb..;, R

) th G

. 5. Sumary of lareer research done by Bans Furth at Catholic University in .

lr Tyler LW, Rasie Principlee of Curriculmn and: lnsrrucrion,r The University' o
== of-Chicago-Press ,—Chicago,-lwl ‘ o,

Washington, D\C, over che lasr three yeers, .. -

oy
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SCIENCE EDUCATION FOR THE DEAF

fHertey Vlug

V
‘

fienring impatzed students conprise a well defined and stzeable group
: [ I

. ' contnues to be roiatively well served by educational programs, -

v

of

students, Conpared to many of tne other handicaps this group has been ad

As of October i, i97ﬁ {Ametican Annnls. 1977) there were 44,949 students

5 I | ' L schools anﬁ clasees, These had 2 totaI‘educatiqﬂel staff of 13,793

' ' . Achievenent

 The shortconings of standarized tosts, esbecially when used with ninord-

3

in additiﬁn‘f deafness.

K
At

including 7,743 ins;fuctérs. 15,043 (331)‘of the students had "residential”

Lo ' . o ‘ were nainstreaned and an additional 51511 (17%) vere partially malnstreaned,

10,859 (2412) of/the students vere multip]y handicapped--i.e. had @ handicap

wmmmmmmmmMmﬁmmmMmMm

indications of the nagnitude of the problens factng teachers of the deaf.,

‘ Figures 1-3 {Trybus add Karchener, 1977 and 0.D.5, ﬁo date) demonstrate this

prehension s generally agreeﬂ to be the nost critical erea for school achieve-

} .
nent for the deaf, Math conpitation, besides being of obvious relevance, is
the area in which heaving impaired children reach thelr highest.test scores.
Sealed seures {hstoar of gtéde jévelu are used because scaled scores are

note appronriate for conbining.s

%. 132 1s eqial to.or prade equivalent score of 3.2 and u sealed score of 162

#

'

The deaf consistently score below thedr hearing peersyon achlevement tests,

QMHumﬁmedm&MMMMMMmﬁwﬁWMww

cores’ across test levels, A sealed scure‘of

et . s equél 4 graje equivalent score' 8.2, The other scaled scoreslcor;espond‘

 status as conpared to‘29;906 (642) students with "day"  status, 6;008 (1)

legs closely to grade equivalent scores, '

S
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glgure l‘showa that the nedian (50th ?ercéntile) rending score at ity
. highest polnt, {s 147 (grade equivalent of about 4.5), Thus half the students
mwmmWMMaMMMmMmmemmmmu

pwﬂ%mhmmn)mmwmwwwunMgMLMe %waMw

Ing group (10th Percentile) reathes nnly about @ 2nd grale reading leve! at {ts

MMWWMWMMMWMMMMMWMMWQ
w1l bhave difficuity reading sclonce texts written for their hﬁartng peets,
ke working with low uch%evers you et the students who nced help fn spel-
Ung "ear.” N ‘ ! | :

. " I '

The nathenatic conputation scores (Fig. 2) are a bit brighter, The high-
néhicvzts rcath about the same level as the means for hearing studehts.‘ The
nedian score rcache§ about & 7th grade level, Evén the low-néhlevers get up
to about g ith prade lcvél.‘ |

The sciencé‘subtest‘scoreél(Flg,'l) are sinllar. The high achievers got
to‘the Bth grade level, The medlan gets up to the Jeh grade level, The low

3
achievers don't go over the It grade level, -

o

I Sl
| Tn spite of the low achlevenent séorcs on tests, quite @ fev deaf people
becone sclentlats. 'Whlie there Is no teliable datalbn the nunber of deaf
‘selentists there are sone fnd{cétors. Thus, 6.6% (versu; 10,61 for the 1.5
"population) of 7,950 deaf workev; were found fo be "professional, technical
and simiLariworkers" (Lunde and Bignen, 1959). Hngever.‘mosﬂ (1.6%) of then

were teachers., The national census of the deaf found 14,57 fn professional

- and.related services industries while 9.27 of the males'and 811 of the females’

wnmmmmmmpummmmmmummammmmmw
Bory (Schefn and Delk, 1974), A study of 87 deaf prnfessxonals (other than

teachers) found 23 to be 1n Chemistry. 35 hngineer ag, 1. in other sciences

for a total of 55 (or almost 2/j) (Cramnate, 1968), An additional § 4ore tn .

Hathenatlcs or Statlstles for o total of 64 (or almost 3/4 of the professicnals), -

EKCJ

wll Toxt Provided by ERIC

s Fhoice'nnd sequencé of presentatfun (Tablﬁ 2). This {ndividual responstbility :»
_tedults n a large number of difforent prograns or texthooks being«used

- (Table 3), The Concepts dn Science Series s popular through the 7-8 gfade ,

Seience Curigulae
Science curriculae‘for deaf students are to h lavge degree weitten by
Indtitdual teachers (Table 1) (Rosen, et al, 1975), Teachers also ﬁave a

very large degree of responstbility for currieulym developnent, texthook

M%MMMNWWMWMMMMMMMMW(
sclence prograns (ESS, ASKPA, SIS, etc.) developed during the 19605 vas fear

"’/‘

its peak (1972-1973) very few teachers‘reported using these programs,

Table 1, SOurces‘of Hritten Scienée Cutrleular

Tndtvidual teachers independently  67.8% -

CSthool - SNy
City or County o 13,9
State CL
National funded project L

Tol 120.0¢
#otal exceeds 100 because respondents reported different sources for
different parts of the curtlcula, | , ‘
Table 2. Degree of Teacher Responéibility for Curriculn

: o Negber of Deree of Responsihility |
Area of responsibility  Respondents Total Substantial  Very slipht None
' o i
|

Curelculun developnent 183, A R S
Testhook choice 18 3.8% 9.8 1.5 1.0
Sequence of presentation 187 s ‘28.92 L) 164

MMlvamaMEMWhmmw&MMh&ﬁs

Nunber of fuber of Different Number of Teacher- Yot Poﬁuldr

level Respondents Prograns and Texts Made Progruns or Texts Program or Text

l
300 8 . B 5 Concepts in Sclence {11)
e /iR f Concepts in Selence (1L} |
18 5 % 0 mmmmmMew
0 38 Cy ] Hodern Biology !
Wouwe » 0 ) Mathvays dn Sclence
: ‘ ‘ Chenistry- & Physics (6) ¢
. |
: "
|
]
e
1651 ‘



. Science Teacher Qualiflcations o Hodel, Sccondary Schaol for the Deaf

Table 4 (Rosen, et al,, 1975) summarizgs some relevant aspects of quali- | ln partiu] response 10 the, need for leadershly 1 developing curricul
: EMMMnMMMMmmm&MMWMMMHMmI | C (mmethMMWWMMMMMWMMM
had at leagt 4 Masters degroe, More than balf had taken a science methods . o The‘MSSD fs charged with develqping and disseninating curricu;um materials
mmmmummmmmmmmemmn ’  fMM&MWWWWWWmMWuMwWM
4 | mthmeﬂmHmmmmmAmMmmummm | Mwm%MmeHHW%wmwm@mnw‘ |
? of teacher's certificate. Of the 13§ respondents who reported having cer- - M5S0 hus edght science insrructors ho are working to mLet the charée of
| tiflcates (n 1 content ares 3% were certified n sciénce but thig 15 equal . dcvelopment disseminnr*:n. and 1nstruction. Y880 also has 3 stuff of cur-
i to less than 251 of all 195 respondents, | T f Houlun developnent and 1. spectalists to asslat instruntors in their

‘developnent work Most of . vork of these specialists hus'gone into areas

mmmemhmmmMMMWMMw

mMJmmMMMWMM I 1 . ,
L i :he deaf 1asign to srience (CUL"J. 1976 Summera eu- a.., mwne o
y Number of " Percent of Respundents - S
- lateory o Respondents ~In this Catepory Hone of MSSD § science fnstruces ;2 als are rondy fox dissenination
Bachelors degree 195 5 U T at thls tlee and-there 16 no indicatt.d or -+ “hen any materdals will be réady
Hastery degree SR '} 5
Sc [ence method teachlng course 145 ‘ 54 £ “ssenination, There are, however, o+ -+ wmber of courses In various
Counctl on Bducatlon of the Deaf certlficate 175 . 49 ‘ . ‘
Yore than 20 hours in undergrad sclence 186. L/ I nmx-%mem.mhmdmoH“Ww,MwwdmrMHME‘
Some'graduate work ln sclence | ) 8.5 - : | o
Hore than 20 hours [n graduate sclence 120 E 9 o natetjzls ¢ been published and mom ¢ teiv. tepud Lr publication,
State certlficate o 19 -0 : X
State certlficate for sclence - 13 Lol . Hsn g BSC5's (Biologica; G0 0 heleulun Say's) two pro-
State ertlficate for spectal edveation . 164 o " ,
State Lertlficate for ed, of hvuring 1mpnlred 184 » i ‘ : grams that wer w°loped for the mentaiiy retardas - M Now (Frant 19;5) ana . .

ygiyglly_gggzggggggt.‘ The‘third prevran n the nerfes ﬁg_ykjggijggggg which
B3CS 1s fLele *eitng now was developed with the partﬁcipatién.cf one oi'MSSD‘é
écience ingtructers, HS5D's experience with €58 (Rlenentary Selence Study): ma-.
«ul‘;f mmmMMﬂVHMNMWmMWWMMmemﬂmmw
catlon, | N
HSD has ﬁnder'devefohment coutses 0 Andusly, Plant Study, Cenetics,
lumn Blology, Chemistry T "Setentifle Proceduréu", Chemdstry 11 "éhysical
v Pr&perties", Chemtstry 117 "Hatzer", Chenigtey TV "Atondc Theo;f", Grdlogy,
ag EnvironmentaIHStud;es, Heasurenent , ahd Weather Most of these rourges hav;‘ ‘

: | ‘ R 1 "Instructional Fackage" (IP) format," An i tupleally consfsta of written -

)\}

e Wt l\"q : f . v '
o JQ\.‘ ) . ' - o e . l\\‘“\



- materdals, bookn. f1lng, equipnent, and any other materdals that my be '

saeded to complete o lesaon,
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. that a philosophy ofescience education vas addressed

A REPORT FRO THE NATIONAL DENONSTRATION SCHOOL FOR THE HEARING THPATRED:
SCIENCE CURRICULUM DRVELOPENT

(]

" Dandel D, Burch

For the purpose of this presentation, Kendall Demonstration Elcnentaru
School's aoproach to. cutelculun developnent will be dealt with on a chrono-

loglea] basts, Blrat, o brief Mstory will he outlined of the‘present

curricular project. Second, 0. philosophical baeis vill be presented and hou

RhmMMhmmMka%M&wMWMmmMn.

and- eurrieular work will be: summarized.

BACKCROAD

————— |

* Rendall Denonstration Elemcntary School. has had natienal demonstration

mmwmmmwmummmmmmmmmmm

\ .

" administration. management budget, and instruction. and to disoeuinate these

\

models\throughout the country, and on an’ internntional basts.

Like B0 many other sehools serving the hearing inpaired, e are also o’

A\ . .
the process lr curriculum developnent Qur procees‘has‘been outlined to a flve

step process. lnitially, outside conoultonts were given the task of developing .

eight turricular ereas uathenntics, soclal otudies, soclo-enotional, functionol
\

‘; Language, rending/writlng, and science. (See lppendix 1 for prototype) The

faculty used this ptototype for o one year,

" The second step vas begun In the. Sumer of 1977 An {n-house’ comittee

‘umMmmewmmmwmmmem

'MMumMMunumnmvmmwnmummmMMummm,

of one departmenta] supervisor and oo representative fron each of our four
departants; pre-gchool, prinary, elementary, and uiddle s hool, During this

sesslon, the currleulim objcctiven vete re-worked and otganized into'a checklist

mMmmﬁMmMMMMquRmmﬂmme'

A\

\
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'nmnsom

" 1t becane apparent that to tevlse an exlstlng prototypu into 8 uorkablc nodel
fur the teachers, that & cohesive phllosophical approach had to be decided upon by

thanMMmMMmhMmMM&Mmem

"ummmmmmmdmmmmmmmmmmmmm

| approach to teaching To reprcsent this feellng, flrst,

would be dlsseninated, and huftiplicity of buckgrounds within the comittee,

that an eclectie approach to learning'thenry‘should be dectded wpon.,

Thus, the (leat step of the comnittee was to agree oo the use of content/

process agptoaeh dn sciente instrucLLOn, basedheavlly on an experiential,"hands-on"

5

‘ the cight procedses

'MMMHMWAm%MmMUmmM.MMw

TRANSPARENCY 1

N

1. %meNmmUMmm&mWMMMManﬁﬁmwm
obeit 6r oents'y

7. Using ;pace/time‘relntiouships: "the doscrlption of spatial
rtlationships and thetr change with time

5 Classifylngs {posing "order on collnccions of obJucts or events ;

b WmmMs%mMMMmdmmmmvwmmwMM
and to ¢lassily objects";

5, Measurlng: quantlfication of observations using‘me;suring Instrunents -
and carrylng out cnlcﬁlntléns wlth these 1nstfu6entsf as well as
chioosing the aprroprlate instrument for measuremnnt; |

. CommuniLatlng the use of "oral and written uord daptans, maps,
mMsmeMﬂmmMmaMwmwwmiMmmmhm

?.PMkmganHMmde%ﬂMmmqumﬂnm,

- and

8, Infercinp: "yslng Jagle to draw conclustons [ron what ve observe",

4

These cight processes are daalt wlth diffcrently ond recetve dlfferent

fncus dependng on which departnent in the achoo) the sclenee curriculin 48

used.

TRANSPARINGY 11

1t has “een stated thét these elght processes ote used by children in the

eatly prades aslindepéndeut wodels, Nowever, as the child's thinkihg procesees

5 Experimencing

. patute, the child begins to integrate until he/she i using all the procesBes
{n an integrated namet to solve a given problem. SKPA 1I hag outllc  ve

{ntegratcd processess neserarer™

 TRAISPARECE 111

I, The ability to contro] variables
). Interpreting data
3, Yornulating hypothcaes ;

W Defining oper1tionally

i

‘mmimmmmmmMHmmMﬁkmmehmmm&

Gagne' 15 2 dcqcendant of the SklnnLrinn School of thought. le has delineated

fout

étages {n the developnent of a scientlfical y aware adulc. Theae are!

b
WAPHACY T
|

St

L Ihe'compcbcqt,learner ~ pre-sehaol to grade 8 - this s the stage

ol acquiring ﬁlbroéd hase of knowledges - at this stage the teacher

Is



, nd the child are {avolved In the development of pui‘formonce. . any stage of developnent', s theory 15 baseq on Piagetostngeo of

cupahilitios. or skills. These skills inelude mumber conputation, cognitive  developnent, uhich vill be looked at in 8 few minutes. Brunoru

upatiai manipulative skills, ohserving, clossifying, neasuring, jor vontribution to curriculun development has becn the idea of the,

descrdbing, inferring, and node] conccptuulizution. ‘ "spiriling currdeolun”,

) The student of nnouledge- 9 through unoongrnduatc - the learniug The spiral approach that of teaching. ooc(n atea of content at each

of broad crltical knoulcdgeo - controlleci ahservaton, tlagsifleation, Tovel of iuatruction, and tenching the saldent features hased on the level

neaurenent, {nference, and the fornation of kno'uledge of cognitive development can best be seen In Kendall's curriculum by looking

3 The selentific enquirer graduate Level to. Ph.D, -thio lcvel T at the sclence netvotk,
‘ .includea speculation, the fomation and tegting oi hypothcsiu and the

| diuciplint of oelf-criticisn « observing, clnosifying, deeeibing, L , ‘ TRANSPARENCY ¥

{nferring, and conceptual {nvention,

b The {ndependent {nvestigator - put of school ~ this s vhere the | Each area of concern in‘science 48 to be dealt with at every level of

. dnvestigator begins new Lines of investigation In a discplined, ingtruction within fhe gchool. Once agafn, a5 far as curriculun revision, ‘

'responsible nammer, with deliberate attention to whit has gone before, | each ated must be re-exanined to nake fute that the snlient features are

but wlth o nind that 1s unhampered by tradition, included that extra nntorial 18 deleted, and that each lover stnge leads directly '

into thu next higher level of iustruction. ‘

Therefore, according to Gogne' - we here are workirg only with the competent

The learnfng theordst with the nost inpact on contempotary education is
, learner. ‘ . ' '

‘ Jeah Plaga. He hag broken down cognitivo developuent into four basic stages.”
- Gagne', besides hio breakdown of otrntegies of tht developnent of ' : '

. These arg: ™ |
. investigotive thisking is also well knowu for his reliance on the okinncrion '

objcctiiying, or quancifying, of behaviors leading to terninal behaviors. The
influence of this man can bo seen in the lists of bchoviornl objectiucs that

) nppenc ‘fn almost oli new currleul on the nnrket The foplications for the , i

L Sensori-notor - birth to 18 months - this stage isapre-vcrbnl
revision of tho currdeulun guidc for this school 1 tovard a more concise and

stage, It can be charactetdzed by the "out of slght, out of nind"
precise way of statiug desired behaviotol outcones on the patt of the o g

paradigm,
children, especially within the content objoctiveo.

2, Pre-operational - 1§ monthg to 7 or 8, Here, the child ds begimisg - |

Thled, Jerone Bruner has based his work on the hypothests that "any subjec 0 ‘ to organize his/her Language and syl functioning. Logiea] thought

~can be taught effectively {n some intel'luctually honest forn to any child at

P - °
o
oy

TRANSPARENCY V1 S




has not vet appeated. The child 1o dncapable of multiple |
tlassificatlon, has no conservation of matter skills, and learos by

3
a trlal and error method,

3 Concrete-?otd,tollor 1, Here, ve should see the cmergence |

of elenentary logleal operations, the developuent of sinple

lassificat! a, conservation of nusber, schstarce, length, area,

velght, and wluse, flere also, eéversible thinking develops, The

il still, hovevet, cenoot {solate voriobios, naking cavse and effect

reletionshipe unclear,

4, Tormal operntionol- [ or 12 on. In this final stage, the child begins
to develop hypothetical thought. Here also, i5 cvident the eonbination
of systens and the unificotion of operations into a structured whole,

The ehild i fineily capable of controlled expotinontation, the

'isolotion of l'i.'lEV.till varlubles, and revereibio thinking,

Plaget has been, ond will continue to he, manifest fn cur curriculu by
the arnangenent of content objectives; for thelr suitability for the age group

for widich they-are intended. -

N\
|

|
CURRICULUN FUTIRE:
|

. The next section of this presentation uiii outline the futute of the

KDES sclence curriuuium in terms of objoptivos,-‘octivities. ooeluation,-ond ,

' tenoher propnrntion

‘~ in the sunner of ?8‘ 1 gelence connittos il again be dessgnated o’
rovdso the cxdeting selence curriculun (Lie., our st of objoctives), Close

ateéntlon will be paid to the approprateness of the objectives to the level

| . .
(sgillin, {ncocporating the research of Plaget), to a clearer statenent of 93 ‘

Lo

)

quantifiable behaviors (ugaln eceording t0 oesepttd procodures a3 defined by

Gogno'), and to 2 blend of content and process objectivos on & splraling

' contiddun (15 outlined by SA%A I1 and Bruner).

flong with the revision, the comittee nust keep 10 nind the-Intended

uge of the curedculin. The gulde must be ’genorol enough to be vsed cross

L}

culturally: (Lie., throughout the Un"ifedéys‘vtotes and on on internotional basts).
n ‘ ‘ ] . .

25 vell ag speciflc enoueh to be used niith our own population. It has. been

proposed that the selence committee he composed of personnel currently using
the curtigulun guide end outside professionels {avalved in teacher preparotion
Wth this revisson, teachers uill be asked to begin contributing lesson

plans, unit pions, and gpectfic /1ctivities peared towerd the nnstery of the

- gtated objectives. desivitiee nd suggested naterials wili also e pulled Fron

Space, Tine, _ne_r_gz, and Yattor: An E lenefitary Sclence Progran (5. 1.8 N),
/
the Hodular Actlvities ’ ogte n in Scienco (ii d P 8), theg__a_gg_iiu

Childhood Rit (Levetelli) .and Sclence K-13 These activities will be

accunelated and coiioted with the oojectives to serve as enggestions for teachets

fn the Held, ,/‘ N

/l ‘ P
is with any form of instruction, oliounnce nust be nade for] sone forn of
\ .
ovolnotion of student proprese +This progress can, of course, he nopped out

on the science networks. To do this, there needs to be sone dd ndard form of
‘i

neosurenent, k) standord instrunent for cvaluation, Our graphics artist and our

materials developer, along ttith our selence. teachers, ate currenlly involved In the
developnent of pro-post - test nnnteniols that will eventually be poskaged ito
/ v \ !

g0 along | with the eurricuiun dissenination -

/

/
Upon total conpletion of,the Trc-post - test packape, the Yogel Seeondary

.
School/ for the Deaf, our neighbors at Gallaudet, '.'ili he contacted for the -

puoposes of further Held testing XSSD 1s cn"rent].y {nvolved with {dentifying |

/
schoois within the area that can be usod to field test mnterieis before their
,‘ i
!

j Y
P



" necessarily be lost, It has alao been my experience that teachers are
nors satiefied with their progrems if they can revise and update tnem ag

desired,

‘

The computer has spec.al attributes, which can not be matched by

* other nesns, One such attribute 18 that of patience. There is nothing more

. patient .thah a computer terninal vaiting i‘or [ stu.dent responsa, It
will just sit there humi.ng wntil some reaponee is made, and \Trill }rapeu.t
& question or..'ax'.:u.er or reponse or experience as long as eny student could
ever’ wish.
AnoQ\er virtue the comwter has is t}’mt of similgr variety. The
* computer can generate alnost an infli.nite ruqber of exauples for studen®
practige; -These. problems would or could all bo similar in style but.ldq.fferi.ng
in one sgall value, tmﬁ offering practice without exact re:etition.. Any
of us \;ould tire of this a.{ter 8 0”10 such examp‘.}ea Ext the computer will
+1adly serve up 50 of them if the student requéata.
An interesting project hes baen. developed in North Carolina. CAI

with voice respanse for tutorial instruction and practice gives vocal

0

.25\*'1 ' : . '

O

ERIC

Aruitoxt provided by Eic:

i

feedback to blind students, Using aporopriate tones the students are

' taught by the system the comﬁm_r keyboatd and their questions ahd snswers

) 3 oL
are vocalized by a voice synthesizer, The project uses a microcomputer !
whose major components are "off-theshelf", that is, available on the

generel narket and not developed spacificelly for that oroject, While the

" subject matter ia data processing, I believe: that Project VOCAB 1p a "

groundbreaker which should develop into a morumental beginning for teaching

blind studenta,

An interesting and one of the most promising statements concetning CAL

4 v

wes vade bofore 8 House subcomittes. It was that federally;hmdad CAT

:projects in Los Nietros, Californin had reversed /16 year dacﬁne in math ‘

o - - W
achievenent scores. "Before computers, the district had tried to improve

atuden'te' acadamic'achiaveme!‘lt by hiﬁng u;gre peacl;;n, teachers' aides,

spd bringing in enough vollintea.rs to hn;/e one adult for every seven at,udent}u
in the district. But :u.tter three yeui‘a, student achievenent had actuadly
d}‘opped shghm.“ - 2}, microconputers uitl; ;AI ruvex;aed the tr;nd and

improved the scores by 2 yeara' growth on achievezent scores and there was

also improvement {n other than math scores wich were due to CAL,

\

oo
o
3
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A final exaaple relating to the.special advanteges and to the

‘ flexibility of computer-assisted-instruction 18 from the American Annals

{5 ‘ : ‘
for the Deaf. and it concarna the teaching of poetry, To enhance the

non-hearing persons’ foeliné for paptry "textured-words" are used to
relate postry visually, The texture animated presentation of language is
used to alter the space-time 'prsuntutlon in vhich the concepts of the
paem are deh‘.varod}-nimilnr to the ua,y in which a poen is umﬂy x"-endemd.
. . \
The vords and phrases appear in special rder and arrangement in a special-
i,

rhythn to give the student a vetter feeling for the content of the paem

. - : Co o
than would the words by thnmseives -of fer,

.

Tt has been the p\ﬁ'pﬁu of this paper to indicate to the reader

‘ some of the vays tiut computer systems could be used in the teaching

of .pWaically“\tmndicapped students, It is my belief that by such use
the quality of such aducation would be higher than can be obtained in

other vays azd the cost could be substantially lover. It is not.the

. anaver to our problens in teaching. It 18 an answer 10.80m8 yery tough

questions concerning the education of our future citizens who need

special help,

» )i
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hand, are successfully participating in science careers.

‘Handicapped Scientists, with whom I have spoken throughout this

. covery to revolutionize our world. 4

* PROJECT SCI-PHI: SCIENCE CAREER INFORMATION
FOR THE PHYSICALLY HANDICAPPED INDIVIDUAL

Neal H. Berger

1
\

Y . . L
. . i

What can the physically handicapped do? Well'ghh;'s like .

agking, “What can a 1,000 pound gorilla do?"... Anyth;hg he wants

to! Handicapped people can and are already fuﬁctioning sugcess- |
fully—fh numerous science'carpers that many peoﬁle previously

thought were iﬁpossiblc, or just for thé non:handicapped. Bl}nd ~'
electrical engineers, deaf biochemists and individuals like a \E:uu

research surgeon with no legs and opposing digits on his only \\l

Many times, we as educators and counselors have played-down
or discouraged the handicapped from entering the world of work

in science. Rarely, have scientists discussed with w2 the en-

couragement that a science teacher, vocational rehabilitation

counselor or school guidance counselor has given them. "The

country, have indicated that the greatest ‘handicap that they have

“to overcome has becn the attitudes of %thers, and not thelr own

physical hand1cap " There are perhaps thowsands of pcople with

* orthopedic, visual and hear1ng_hand1caps, with excellent abllltlcs',r

in Science; who are now working at jobs such as broom making.
!

Many of these people might have provided a new tcchniqué\q{ dis-
. : N

'~




Our objectivc in Thomasville, Georgia hgs been to provido'

ul information on about 210 science-related carcers which
ld be of value to unyone.'handicappcd r not. Quite inten-
1ally, we have not said whether somgtne should or should not.
sider a particular career, 'Ruthcr, we have tricuhto design

:cr guidance information which w{11 not single out an indi-

tal simply because of his/her hancicap. It has been the judge-
: of many members of our natfonal handicapped scicnce advisory
rd, and consultants, to prgvide the right kind>of information

that an individual wrth ood decision-making shills,-can de-
> for them: clvos

The purpose of Protcct;SCl-PHI is to provide an integrated

nce-velated curccr'guiduncc.systcm which will encourage and
st physically hafdicupped rndryiduals»to undertake sciencd-
ited carcerse fhe target population in this‘projcct includes
lor high studgnts through adults, with orthopedic, visual and
ring handicyps. Projcct SC1-PH] is supported in'part by a
lonal Scighce Foundation grant under their llandicapped in
ence Profiram, 1977-78. . o

SC1- HI, which is an acronym for Scienc02Carccr Information
Physcially Hnndrcappcd lndtvrdual, is a complctc sct of
eef guidance mutcrruls which are appropriately dcsrgned for
specific needy of the‘physicnlly.handicapncd. The content,
nat andlnpproach has been endorsed by the projcct's National
ence Advisorr Board, which is composed of‘ovcr130 handiéappcd

entists, nationally known educators, and vocational rehabili-

ion experts from the Georgia Department of Human Resources. -
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" Prior to developlng the materials, a national ‘telephone

’survcy was conductcd to determine the need for developing &

science career guidance system for use by ficldrand puhlic
school counselors, science tcuchers and rehabilitation snecial-
ists, who work with the‘thsicully handicapped. Alnost without
exception, these instithtions,-agencics, and individuals stated
that such mater1a1s were non- existent and further, appropriate
science- rcldtcd career gu1dance mater1a1s could act as an indis-
pensable resource from wh1ch many other guidance serv1ces and

career dec1slons could cvolve for the physically handlcapped

Follow1ng thi's assessment phase, we have contactcd hundrcds'

‘of-handlcapped and non-handicapped sc1cnt15ts throughout the

country for ass1stance in this project. The responsc has been

»extraordlnary Many handlcapped scientists have proV1ded taped

1nterv1ews and many other contacts by phone and letter have pro-
vided us w1th excellent input for the SCI-PUI Project.

Some of - the products resulting from this_input incluoc:film- l
strip/tapes, Braille career information,lnn audio library; and
over 200 scicnoc career briefs in hard copy and microfiche formats.
Each of these component's wiil now be explained.

. The first component we, will examine is'the filmstrip/tape -

series. lHere interested students hnve a cho1cc of V1cw1ng ten

drffcrent f11mstr1ps F1fty_people in science-related carcers

 were.interviewed and photographed on-the-job..to assemble this

particular program-scgment. Students are offered a basic job

description, while simultancously sceing and hearing or reading




lepicted, In addition, the scientist offers
)nﬁcrning coping strategies, motivational fﬁc-
s about their career.

) pages of Braille in ten volumes offer ;hc
isers a chance to cxpldrc the 200+ science ca-
ies will provide complete job briefs covering
mber, (six and’ nine digit éodcs], a general
ble working condifions,.educational'bnck-

inities for advancements, worker characteristic

look at wages. - [n addition, a tape with cop-

litional infofhption for the visually handi-
Accompanying the volumes of Braille will be a
te tapes whiﬁh permits all uscrg except the
ame ZQO+.scien;e careers. . .I

| the use of these materials the pfintcd co;y
fs_has been included. A typical career

" pages of fnforﬁnfion which is writteron 3
ing level, and has been printed in 18 point,
h of these briefs containvthc-samé informa-
the Braille and audio cassette mnterinls:
e a handling problem inxusing the more
lécided to also provide a-set of microfiché
rs. By using microfiche,. 1,000 pages.of
educed to 15, 4"x6" bieccs of film which
in a reader device. The microfiche 1s

copf briefs.

As a means of encouraging the handicapped into science

careers we have also developed a series of T.V. and radio

© 10 second T.V. shots have been produced. - These will feature

]

. : !

public service announcements. Two, one minute, 30, 20, and ‘
|

!

|

actual handicapped scientistm

\

In clos1ng, there are many 1ntr1cate and interesting

details that I would like to share with thnse interested in this

project. Insights into the sﬁrveys, interviews With the scien-
tists, and even the process of compiling all this information on
such a tight budget and time-line, can be_interésting. However,
this will have to be for another time. '

Mistakes have been"mﬁde, but to be honest to ycu' and ﬁy-
self, we have assemﬁled a wealth of data that has never‘been'.
collected before. In a sense we have oniy éc:atched tﬁe surface
of science career information for the handicappéd. We hope that by
pilot field :eéting' thesg_mdtc;ials this Spring, we can proviﬂe
1 vn;ietybof waygpin which these materials can be effectively

used and improvcd. We hope to locate additional funding sources

to prov1de for additional f1e1d test1ng, product revision, up-

dating and the addition of more valuable features._
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AN INTERVENTION PROGRAM FOR OCCUPATIONAL
STEREOTYPING BY DEAF STUDENTS

Jody Egelston Dodd

The Handicapped face many barriers to successful carcer devélopment in
sclence and technology. The most notable Include the lack of role
models, deprivation of science content in their schooling, and diserim-
Ination based on negative societal expectations and personal aspira-
tions. Deaf students must face all these and overcome the additional
burden of a communication barrier.

There is abundant evidence of highly consensual norms and perceptions
regarding males and females. The stereotypes attributed to men and boys
are perceived to be more socially desirable and more advantageous to a
person seeking a niche {h the world=of-work of a scientific cnviromment.
Many occupations in the United States have traditionally been divided
according to sex, "men's work" versus "vomen's work." Although men and
wonen have recently entered flelds where fewer tham thirty percent of
the jobs were heldsby someone of their regpective sex, many technical

_ and sefentific occupations still remain dominated by onme sex. Since the

passage of Executive Order 11246 in 1965, very few occupations can be
legally restricted by sex. - However, if an individual feels that a
particular job is inappropriate for his or her sex, that occupation is
ag good as closed, because he or she will not aspire to Ahat fob as a
personally-potentinl occupntion.

Deafness, Likk sex, represents a characteristic regarded by society as a

* handicap. for ho1d1ng certaln jobs. learing-impaired students suffer not

only the -same curriculum deprivations that perpetuate stercotyping of
occupations as their hearing peers, but they have also not had career
education exposures which have been planned and implemented with their
particular type of handicdp in mind (Munson and Egelston, 1974).

Junior high school-aged deaf adolescents are reportedly three times more
clikely to stereotyre occupations by sex than are their hearing peers
(EgeLnton and Rovolchuk, 1976).

Not only are deaf workers found in dispropcrtionately large numbers
among low paying, low status, dead-end fobs, but .the majority of deaf

students at both Gallaudet College and National Technical Institute for

the Deaf are enrolled in programs traditionally appropriate for their
gexual identity (Cook and Rossett, 1975}, Both distributions show the

effect of self-seicction and aspiration based on traditional stereotyped

notions of what deaf men of deal women can do. "Deaf adolescent women

reportedly have a more traditional view of their sex role as manifested

in vocational choices than do their hearing peers.

O
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Frestman at Yational Technical Institute for the Deaf rated jobs 1) as !
dppropriate for males onlyy females only, or both; and 2) uq appropriate *
for only hearing workers, only deaf workers, or both.! Correlation

analyses showed males tend;d to stereotype jobs by sex more than fe- '
males, as expected since most of the technological majors represent I

pioneer choices for women: The strdngest correlation (p ,001) re-

- yealed that students who stereotyped jobs by sex also regarded deafness'

is 1 liniting hnndicnp (Egelston-Dodd, 1977) "

i [

Intervention in these beliefs through science career planning seminars

targeted at secondary school age deaf students could liberate their
personnel aspirations from the stereotypes of sex and deafness. - A
program for educators of the deaf which serves to raise their avareness
of the detrimental effects of such channeling has its precedent in |
hearing schools where'a deliberate attempt to overturn societal values
and eradicate racism and sexism. has resulted in response to Title IX of
the Education Amendments of 1972, Such a plan in schools or vocational -
programs for the deaf, where stereotyping is even more rigid has never

_ been undertaken, - It is past due.

For deaf people the effect of societal pressure to fit the doubly stere-
otyped occupationel roles mandated by their sex and their hearing i
paimment 18 abundantly evident. “The channelingof deaf males into
nachine or printing trades and of deaf females into keypunch operation
or domestic duties is one result of the failure of schools and reha-
bilitative social and vocationgl services for the deaf to counteract the

- .effects of this stereotyping.

9

The need for materials. und strutegies for a sclence career education
effort-which counteracts 'sexisn and other discriminatory societal influe
ences has been documented by Dr. Joanme Stolte,-director of the NSF
project, Science Career Development for the Deaf (1977). Deaf sci-
entists, particularly £emh1es are not readily ‘available as role models.
Schooling for the deaf; even through secondary level, emphasizes len-
guage development to the exclusion of science content, The business '
comnunity views with pessimism the difficulty,. inconvenience and expense
of communicating through an interprater, learning manual communication
and installation of teletype equipment to serve as telephone substitutes
for potential deaf employees.  The infeasibility and risk of & hearing
handicapped person working with science equipment has been cited a8

‘rat{onale for the low participation of ‘the deaf in careers in science
"and téchnology., The Philadelphia-based project proposes to prayide

successful role models, enhanced Science content and“positive expecta=
tions for career development in.science in the hopes of stimulating
scientific aspirations {n secondary deaf students.

In light of such current development efforts; the design of a'paradign
or philosophical context for the production of naterials and strategles
seems timely. o




\ .
ntitled Research and Urilization of Educational Media’
Deaf, held in Nebraska in 1973, which focused in career
lovative carcer and vocational learning activities, it
hown that materials that work well with hearing students
weeds of deaf students. Although they can be modified
ed,* ete.) they do not offer-the exposures and expe-

2 easential In the education of deaf students. Rarely
cient detail are the kinds of work problems and atri-

workers encountet in the safety regulations, communica-

relations aspects of a job.~

ron (1974) .have reported a career education model which

1y developed for Intermediate and secondary level deaf -

REED model wag explored as mart of an action research
1 project in three New York State schools for the deaf,
resulted in the preparation of 2" program for meeting
er education needs of deaf studen:s.

| general trends in the American job marKet which will
th structured and frequent career educatitn experiences
1 and bring "pay off" in eventual human marketability.
{onal trends that affect the employment of American
 automation and’ the replacement of low-level, routine
juiring a high level of education and training, 2) tech-
ments which require sophisticated knowledge and skills,
realm of sub-professionals whio perform the less complex
rried out, by docto :s, nurses, teachers, counselors and

t developments represent’ changes which impact fortui-

: career development for the deaf. These positive

ude 1) the tremendous success achieved by the National
ste for the Deaf in providing skills and opportunities

. fields which were previously closed to the deaf,
anding of the- deaf and their problems which has in=
nitly. during the past few years due td television, antl-
=gislatlon aimed at all minorities, and a growing na-

r making all handicapped fully participating members of
and J) career education which is rapidly becoming a

f :he Jtotal educational process in our schools.

e developments to augment. the sciencé career potential
' learners, there must be.a fim« grasp of the Lheoreti-
ierpinning the career education movement, Egelston-Dodd
dzed the fleld as.revolving around four positions. On
| continuum the first concept represents only the eco-
eer education. Another position widely covergd in the .

5
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professionnl lterature is the specific tra)ning required in the prepa-
‘ -ration for a job or some paid employment.- The third conceptualization
which is most compatible with an intervention program such as the one

described in this paper, includes employability and occupational educa-
tion but’is not limited to the economic or work role. -

- This position

“defines carcer education as a comprehensive self-developmen: and -career
decision-making process approach. This concept evdlves into position
four, a life-time career development approach with the intent being an
evetitual provision for a total 1ife-span tied to career development.

As we begin ‘to view science career development in its broader, more
encompassing dimensions, we are better able to.accept it as vital for

human maturation and intellectual developmen:.

Recent research on self

esteem and self concept has suggested that children who“have a positive

self concept tend to achieve more.

In the science education of deaf

learners ve should be able *o keep in perspective the disability caused
by hearing impairment and highlight the identification and development
of each student's individual attributes and skilla. .

A sclence career educntion program can be infused in:o the exis:'ing ki

secondary curriculum offerings using these four basic channels:

1) the

self, 2) the conceptual, 3) the informational, and 4) the e @erientia

(}lunson, 1971).

Briefly each of these can be differentiated as follows:

Self exposures focus on the {ndividual and his or her "being" and deal
with the many ‘component concepts of self that comprise’ the toral self

>concept of the individual.

Activities can be designed to provide deaf

students with opportunities to explore their values, atritudes, abili-

ties, ‘aspirations, personally held stereotypes, and personal .traits from '

¢, the perspectives of their sex and the lixnits of their heering handicap.

* Sclence classes represent an-appropriate medium for teaching the analy:ic -

skills involved in such self evalun:ion ®. Egelston and. J Egelston,

1973).,

7:

Conceptual exposures contribute to the individual's general understand-
ing of* the nature of work, work functions and work roles, and also
emphasize”the development of attitudes and understandings. that permi: an
indivldual to think abstractly about’ the role of work in their lives.
Lnnguage serves an important function in conceptual learning. ' Deaf .
_students need to understand the special vocabulary associated with the

work function concepts.

This vocabulary can'be infused into instruc-

tional content units where the terms would be appropriately studied as

part ‘of the regular. acadenic curriculum.

Such work function terminology

as negotiating, computing, and analyzing are already a part of typical

science classroom experiences.

in a work situation may occur uith repeated exposures and teacher

guidance.

00

Conceptualization of the tasks involved )



Informational exposures provide for input of a factual nature and deal
basically with expanding students' knowledge abour sbecific science-
reluted jobs and career opportunities in-the world of technical and
scientific occupations. The informational channel must provide the very
special {nformation about job duties, work requirements and qualifica-
‘tions so that an individual has the needed knowledge for problem-solving
and decision-making activitivs - sociated with his or her'career devel-
opment. Students cannot be e:, 4 to all the career information-which
they may eventually need. They u\@ learn how to locate information

about the general duties of a job, typical work situations, the physical = |
demands and conditions of an occupation, the personal qualeicatxons and .

preparation réquirements, Because the informaticnal changel has a much
stronger tradition in guidance and education in gemeral, this material
must be examined carefully for the stereotypes which could limit full X
career development ln\science The failure to illustrateia mixture of
males and females or handicapped and don-handicapped workersin the .
literature depicting a scientific carcer is a potent message to the
reader which vill impact on career decision-making. Teacher interven-

tion involves bringing live role models of deaf workers.of both scies to

the science classroom to serve as a direct source of career information,
when they are;available. If not, use of media which show'an appropriate
nixture of workers will help break the stereotypes. .

Experiential exposures permit individuals to evaluate their feelings
toward and skills in specific science-related jobs or work role rela-
tionships. This potent channel is rarely tapped in the typical scienhe
education program, Labor legislation has increasingly excluded. the -

" young from these real exposures, and economic conditions have limited

. part-tine and sunmer work opportunities in any fielg AJthough actual
work provides real experience, life-like experiences of a,simulated )
"nature can be planned. Other strategies which can be employed to pro-
vide deaf*students with experience in' the actual dynamics'of work in-

: clude field trips to work sites, classroom and laboratory:work, and
thomework assignments. ln school déaf learners engage in work functions
associated with data, people, and things. Schoolvork demands are real,-
and an individual's experience with these tasks, with the’ demands and
pressures of completing these tasks and with the ‘nature of the condi~
tions in which the tasks must be accomplished, can be converted into

meaningful experiential learning. Science teacher sensitlvicy to stere-
‘ ten

* otypes regarding what deaf males and. deaf females "can't" or "shouldn't" -

do must be displayed in the assignment of tasks so that engineering and
physical science work doesa't go exclusively to the boys and record .,
keeping or lab Lcchnic‘an chores wind up ass1gned to the girls

Women and especially deal women (Connmor and,Rosenstein, 1963), are very
aware of and sensitive to societal expectations, Therefore, another
application demanded of any endeavor to emhance science career education

is a model which works to undermine the stereotyping of jobs, interests
. h ¢

O
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and abilities according to rigid ideas of the limits imposed by sex or
by possession of a handicap. Adherence to the guidelines established by
the NEA's recommendation for the elimination’ of sexism in curriculum
materials is mandatory for the content, illustrations, language qnd
philosophical base of any such program,

Finally, ‘all of these. changes depend on the positive and unlimiting
attitudes of educators of the deaf:toward sex roles and the handicap of
deafness. Strategies for freeing educators of culturally derived bisses
have been developed for the hearing population through HEW spensored
programs. Infusing such strategies into the pre-service and in-service

. training of educators of the deaf can raise their awareness of the-
) oppressive effects of stereotyping and demonstrate positive models of

teaching behavior, counseling techniques and school policies uhich can

R intervene in sex-role, sterentyping

Y
<L~D
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| EDjcATION o

' student wtth ambulatory dlf[rculttes should hnve no special problems. Those ' ) o
’ with mnnual or- visual dtsnbihtles can employ the speclnt alds such ‘as t}pe-

. writcrs or tape recorders used in other tecture courses,

xourses are "hand specimens". easily handled durtng study. Identification -

S
GEOLOGY AS A CAREER FO§ THE DISABLED -

. - Carol Faul ) ) )
OF all the’physical and biological gciences. geology as a course of ‘study

is nnong the most’ amenable to-the orth&bedic_alry disabled student.,” In

most areas of geologlcnl study, modifications can easlly be made in the

:

lnborntory Ab mdnnt employment opportunmcs exist in the acddemic world, N

in State and federal- government 'ngencres, and in private industry. With

the current emphasls on energy sources and the. continued concern’.about the

~

eoviropment, the ﬁeld of geology is strong in employment opporiunities now;,if
and will probably be even stronger In the fnture. This paper explores the

problems and so.lutlons_ for the orthopedlcally.,disnbteo geology‘student and

.+ the professional geologlst. Some reference will .be made to the visually

hapalred student, o B t o ) .
Both clnssroom and’ lnboratory\ work are, "in almost’ all mstnnces, very
ndnptable to the lndxvidual needs'of the dxsnbled studcnt Classroom work

In geotogy usuafly consists of Iecturcs ‘and rarel); dcmonstrattons “The

o

Unlike c'hsmlstry, 'physics,lrand btolog}.'I, the academic content of the - '
lnboratory work 1s of a nnture:thnt  furniture, equtpment and techniques‘ ‘
éan- often be- modlﬂed for thp ma.xlmum efﬂclcncy of the lndtvldunl student, ,
dxsabled -or not, In the geology lnborntory, tnblcs are usunlly normal stttlng _v _ i’
height, -tttost mineral, fossl!, and rock spcclmens. used in elementary .

5
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chniques for minerals include crystal .form, color, “handness tests, plus T
ther tests using simple portable equlpment Since many techniques are
ommonly employed the manunlly or vlsually lmpaired student might choose
10se techruques be can perform most easlly Fossil identification is often
isual or may be tactlle. Aumlmry techniques may lnclude making tnln
ectlon slides or separating fossils {rom their matrlx. The student with

lanual or vlsual disabilities may prefer to’ concentrate study on fossil groups

at do not requlre special physical technigues, The student using a wbeelcb:ur o

hould encounter no problems except pe"rhaps reaching the sink. 1 have
auglit,palelontology laboratory without any‘ physical barriers hindering me
dtbough' the laboratory was designed for a non-disahleld instructor;
Geological, topogr'nphic, nnd other maps‘ are un- lntegrnl part of geological
raining, They are, of ccurse, easily movable to o convenient btudy height,
For the vlsua.ly disabled elementary geology student excellent molded relief
naps are nvs.llable from supply houses _Equipment used in geology teacblng

md rescarch is often portable. _ For advanced, students, * petrographic mlcro-

,copes are easily moved to a convement height sedlmentology slevmg

%
s

=qurpment Is mostly portable and 5o on. of course some equlpment becnuse :
cl’ its slze, .lgldity of ccnstructton or by vlrtue ol its functlon. cannot be
moved, Ex..mples would be X-ray- diiirnctometers nnd mass spectrometers.
Since this :sort of speclalized equipment ls zeld0m used by undergrnduates,
problems of theiir use would s.lmost never arise. For a grn-‘l.ste student
needing to use equlpment wltb fimited acpcesslblllty machlnes can almost
always. be modlfled at llttle cost, For exa.m;lle the control panels ona

rass spectrometer can be Jowered,or the cOntrol knobs modliied by 2 llttle
‘7
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. tncluding Luose in wheelchalrs. On heavily travelud ronds. pre-trlp plannlng

thoughtful englneering, In fact, any dxsabled stuclent wbo chooses to work ‘ .
with comple\ equlpment would probably welcome the opportunlty to nssist ln . .
modlfylng the "tools of the trade" as part of hig educatlon.

Field work is an integral part of the study of geology. Even the non-
majoring geology student must become scqualnted wlth geological formatlons

and structutes, geomorphology, and fossil, mineral, and rock specimens

' observed in place, . Every student in geology wants to be 'e)&posed‘ to geology

. outslde the classroom and laboratory. itisa furda-nentsl reason why many.

students t_lfn a geology course. Fortunately, our - road-bulldlng pencbant

can often serve to provide accessible rock outcrcps to dlssbled studenta

sbohd. \i\uclude contactlng the higbway police for permlssion to st0p and

collect Avpolice escort can sometimes be arranged for safety. For less
accesslble locsllll’es, most geology depdrtments own & n.;ged ﬁeld vehlcle - ‘ 5
to carry equlpment and the collected speclmens. . The disabled student could " -

.

ride in this vehicle nnd slnce mucb geology field worlr is a team effort tl'e

- student could do his shnre of the worlt 'rlgbt‘,from the veblcle. His work

could lnclude observatloas on structute or beddlng, interpreting maps. and

maklng iield identlflcntlons. \\ i » C .

\\‘

‘ Some athletic speclnllzed activities sucb s oce:mograpby and antarctic

~o

geology would Likely not be prqctical for a disable student, \Anyho%th_e

number of students chosen for sach “endeavors are few and there are many"\\

more geologists back-in.the warm dry l_aboratorles working on deep-sea cores

Cor Antaretic fossils than wett out to collect them. ' .

'

‘\\’. R ‘ . N Y . ER .




| CAREER OPPORTUNITIES ‘ S photographs. N _
. The field -.f gcology and the cmploymcnt opportunities Ior Lcol%lsts . i Fedcrp.l and state goycmmmts employ about operfilth of alll\oaleh.
are exp:mdmg Employment is avmlablc in teaching, rescarch muscum - ' ' E selehtists, .wltll the United States Geological §un‘rey cmploying over l"éoo_, |
work, private lnilustry, and govcrnment regulntory, advxsm'y, and exploratory o ) Other.fe_dcrnl sgencics \Ivlth geologis!e on thelr staffs Include the Bureaui:of‘._l

. oxganlzauons Geology is now taught cxtenswcly lrom Jumor high ;chool on, c ' Mlnee, the Natlonal Pn_x;k Service, the Depllrtment of A;;rlculture, ‘the \‘\ I.
Many general science :eachers. may lmve a background In geology. Mo_st ' ' National Oceanogrxiphlc. and Atmosghc.rlc: Admlnlstrotlop, and N A, SA ‘
college lpstructors coml;lne teaching and research, The academic rescnrchcp ) U . ' Many govemment 'geologl'sl.'s choose o do a combination of fleld and laboratory
ollep has the bonus of “stidents to do his hll climbing and collecting for hi, ; S ) work. Often Lhey”may spenlgi:a'lew months os part of a team studying or
Museums can be excellept places _ol'employmenL for the imaginative disabled ) . ) collectln_g in the ﬁeld and theu'the iemal.nderv of the year in the lahoraml-y .

. geologist, Angwerln; phone lnquirlee, identifylng specimens brought m by ! ' . studyh‘:g"the material collectetl, 'constructlng.mnps, vlrltlné reports, ete, . .

* the public, deelgning exhlblta; and. malntaining and"addlng to the collcction‘ie o The disabled sclentlst‘mlght wigh to emphaslze the laboratory aspects or -
a’r_e a few of the mugcum activities casily adnptable to the dxsnbled geologls-t . T 'specmllze in teclmlcal ‘ltlng, -edltlng, or llbrary research After all \

Prlvate industry employs nbout onc &al" of all gcologlste with pctrolcum s ‘,’ o oo VL Ino: every govemment geologlst collects his own samples - compare the mtlo

. companies the lnrgest cmployer. Although aurveylng and geophysical of thoae who collgqt moon,samples to those who‘study, them ln the laboratory!

prospectmg is an lntegral part of the lndustry, mlcropaleonwloglcal geo- ‘ ' o ) o Jo pummailze, the dlsahled student ; should ﬂnd the ﬁell'l of geology one’ .

chemlcal, and geophyslcal studles are usunlly done in comfortable laboratorles : ’ ‘ L I . vex;y..adaptal:.‘,e to! hig neleds.. . tht.le.equipnlent cannot be made eocesslble.to
Minlng companies e even more ﬁeld oriented but they too mnlntam well ‘_ I o R 'the ambulatory orl‘momlallp disabled studen, The visually disabled stident
R equlpped lubomtorles with numerous oppormnlues for employment of the o ‘ will ﬁnd: manp areas .OI geologj legslble~wlth th}e,nldf of existing regular- o
dlsahled sclcnust. Publi¢ relations jobs for thc person with gcology tralmng : S L teaclllng aids, v"Geologlsts tend .lo be lllveotlve in tllelr equipment and In any
‘ ‘are lncreasmg 1n prlvate lndustry ‘ i - . e y ; ‘ . teaclllng slb.latlon there will likely be eager'volunl.eers to'odapt' exlstlng-l '
There are between 2000 nnd 3000 consulting geologlsts ln the United o equpment, The imase of geologv 28 an athletle male-domlnn!ed field becomes
States. The' able and cxperlcnccd disabled geologist might become a con> .. more and more obgolete iﬂ the eme lng emphﬂﬂlﬂ on laboratory smdlcu,
‘sultant, especla.lly In conj\mctlon wlth othcr employment,  For example, the ' - - ! computer geology, ﬂnd regulalory and ﬂdViﬂOl'Y services, Geology s 'T“l)' .

college prolcssor might spend summers advl_slng locnl'go'vemm'ents on ) . B i{ an equal OPPWW sclence. .
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‘ o ‘ S R - | ATTRACTING SEVERELY DISABLED HIGH SCHOOL
, . Dioliogroph , ' C A : o | STUDBNIS 0. COLAEGE CARBERS IN-SCTENCE
. Anonymous, Geology: science science ““d p___,rnfessiun Amerlcu.n Geologlcnl : / e Held! Fawber, Harry N, Ash, Houard T. Blane, Debra Boota,

Margaret A, DeMichele, G: Edvard Denslow, Richard E. Desmond,

‘ | Insumte. 1976, ' - . o o s+ Linda Ev Hewitt, Debbi Suasuk
Richard, Benjamln H. and Hnr,oid.'\{i S rigel/it_lg_, Teathing introductory . - - E T me nu_rpése of this paper 1s to report progress to date of a profect b&sen
geology to a blind person,l MI_,%Geological Education, vol, XV, " on the nntinn that percelved nppnrtunity affects educatinnal and oceunationall
. Iw 10, 4, p.I5z-153, 1967, ’ . S v - . attainment. The project i deeigned to testsa global methnd of influencing
Lo perceived oppnrtunity atructute among eeverely dienhled high achonl aeniore who
i - . / . . ‘ _ show academic ability to further their education.‘ This global neth_od has
/ - . eeveral aspeqts: -

| o . ) ' ", . -1, Ve encourage studgnts to apply for admission to col‘lelge
N s : Co . : and offer them"assistance in the application process.

/. i . . . 2 We fuvite them to the Pirt campus for a wetk-end during
'S © - . . vhich they meet and talk with college studemts, both - .
) P ’ . . : T " handicapped and nonhandicapped, and- faculty represen~
i o / . ' . tatives to gain an lwpression of college life and how it -
R o K = / ’ . . . ’ o o “can, accnmmodute handicapped students, .

‘,~ L . ! : . . : 3 During the week—end vieit etudente also meet and talk :

Lol : R W ‘. . ' . with geverely disabled career models - ‘successful adminis-
' ' . - : trators;. doctors, enginem, and 8o on. i oo

B ' - . o W 4, We provide acadenic and career’ counaeling baged on’ X
. . - ‘ D ) students' aptitudes and interestsin’ the’ context of'a "

. ’ : : e voluntary, continuing relationehip. B

L IR ' o 5. We reduce social snd phyaicnl barriers against. mobility

. I o - and communication and attempt to create’an atmosphere

. . . which encourages the freest'. exnreseion of pereonul

. T, ' o . abilities and talents:

TR ) : ' ) ’ ) ] ' " The prnject 1s being conducted within an evaliation framevork that will
allow ug to draw inferences about the effectivenese of the method being ' ueed.
v ' ' . ) . P Specifically, ve hﬂve ayatematically eelected aeverely dieubled high school

. to . seniors” whn are receiving servicee f:‘om the state Bureau of Vncational Rehabil— .

itation (BVR) and who have an average or higher 1.Q., good high gchool gradee,

i

.’ . . . o . ] . ..', . o [
: N P . . Lo ) ]53 © . WThe preparation of this paper was auppnrted in part by a grant from the National

Science Fn undation,

v
'
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1

"SA'_l' scores above 750, and/or rank in the upper third of their class. We have a

'compiex definition of seuer'e disahility; aimplv stated, it refers to impairments

" from any cause of hearing, sight, skeletal structure, or nuséulature which affect
physicsl mobility, affect ability to manipulate objects, and/or interfere with™ ~
commynication, of’ information. éelected students were randomly _assigned to either -
d treat’nent or nontreatment group. Both groups.are to”be aasessed before and -

after treatment on measures of perceived opportunity, vocational interests, and

vork velues, In addition, we gre obtaining. televant social background information

"and outcone data regarding college admission and enrollment. We are predicting"_«'

that after one year, treated students will show greater increases in perceived
‘opportunity measures than untreated students and that more treated studeats will

be ‘enrolled -in college than untreated students. Information collected in

\{uhseduent'yesrs will be orlented tovard choice of science majors and sclence
careers, ’ .

With this brief description of the project in mind, we vant to' feport today

concerning early findings in three sress,:‘vsubject' selection, treatment, and .

’ dex;elopment'of measures; The areas of subject selection_and trestnent, An

'psrticulsr. haue inplicationa that go. beyond our project and relate to recroit-
nent of ;handicapped persons tnto selence fields generally.
ot . B .

1 -
. é ' . . .
Our original plan was to obtain computer liatings of all high school student

BVR clients and to sr;reen thn 1ists for students who met our disability criteria,

We then intended to obtnin information about academic ability from the client'a
: BVR counselor or school guidance counselor. From the resulting 1ist, we would
) e .

vandomly assign clients to treatment or no-treatment conditions, and contact them,
' n ) . i .

s N
3 N

TN
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.this information coded meant that -informti-on about.msny seniors was not avail-

:out-of-dste.

accordingly. While we continued to rély on this ‘procedure, it proved to be N
sufficiently _cumhersome and problemotic that we developed other procedures to

identify severely. handicapped students,

Mention _of'_sone of the’difficulties we have'run iato nay gerve as a cautlonary
tsle for others who need to systematicslly sample populations of seuerely hsndi-
capped persons, The problems were threefold and ‘Tnvolved (1) the quality of the .
computerized data hase, (2) diserepancy between our definition of severe'rl sbility
and thst,based on federal standards used by BVR, and (3) adherence to rigorou,s

. P .

hu't.necesssry confidentiality procedures. .

Data Bsse. Sixteen district offices report client data to a central office
computer. , Seniors in high school usually don't begin to apply for BVR aid uatil
late fall.or winter of the senior year. Allowing for normal delay in getting

able in time for us to screen computer 1ists, identify clients spproprinte for ’

- the, progran, obtsin confidentislity clearanck, and get th§ client into Our

progrsm 80 thst ve could be fully of use to hin. Further complications include

.individual vsriations amng offices in the mannér fn which data are coded,

For exsmple. one office only infrequently used the code for high school students,

preferring to code most high school clients as intakes. Another office submitted

client data periodically rather than continuously, 80 that: codes were often

And so. oni "
1 +

[
o

Definitions of Severe Disability, Disability codes used. by states-are

based on Federal definitions developed hy the Rehsbilitation Services Adninis-

* tration of HEH‘ “While we hsd few problems with codcs for visusl or awditory

handicsps, codes for orthopedic and other conditions provided little informstion

4
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" about the extent of functional 1mpa1rment. " 1In order to make clear-cut statements

in this regard, we found it necessaty~to contact district offices and__indivldual
touneelors;' Thia placed another time burden on subject selection.' A separatc'
code for acvere disability used by EVR was defined more broadly than oir defi-
nition, but did prove useful vhenb clients with mental retardation and ather

mental/social handicaps were screened out.

Confidentiality Procedures. During the entire process of subject selection;

we dealt only with client 1.D. numbers in order to pt'eserve confidentiality..

Once a client was selected for the project, we submitted his number to the

central office. From there, letters describing the program and inviting the

client * participate in it were sent to the'client and to the client's parents;

these latters te‘ques:ed pnrents and client to sign a form-authorizing BVR to

"give us the client's name and address and to snare information in the client's

folder, Only nfte‘t'the signed release forn vas returned to the central office:
did we know who the client was. This completely necessary procedure proved m“
be cumbersome. tlme—cunsumlng, and subject to connnunlcatlonal error (in the,
version of thig paper to be presented at the April meetlngs data not now
available about the proportion of acceptances by cllents will be ptovlded).
Further. the necesslty to preserve confidentlallty prevented ug from obtaining
1nfornatlon about 1nte11ectua1 ablllt) from S\.hOOlH when thls was not nvallable
in a client's BVR file. This placed addltlonal burdené on BVR couneelors to.

obtain this needed bit of informatlon.
. ot

As some of these difficulties became apparent Lo us,'we begnn to explore
othet means of recruiting students to the project. We had already been fa 'con-"“

tact with the model school at‘Gallaudet College, and we stepped up this effort.

LRV

AR

5

very encouraging.

In addition, we sent letters to public, patochlai,’and ptivate secondary schopls |
in 'theigreater Plttsbui‘gn area and to large conmanities in Western Pennsylvania.
These letters.explained our program and indicated huw school counselors, studenta,

. . . A}
or students' parents could contact us directly.

While this vas a less systematic
way of proceeding, it short circuited the aelection process 1nvnlv1ng BVR cllent
1ista (1n the April presentatlon, ve will provide data on thevsuccess of thls

effort),

These obé'ctvattons should not be taken te signify tnht State BVR's reprepent-
a poor means for récrultmg ptcmislng youngsters tp sclence careers.. To the bcon-;
trpry. BVR's cleatly d.eal with the largest number of handlcnpped students, If[
recruiting efforts vere accommodated within State BVR'a, many of the prublem‘nf ’

accessibility of recorda and confidentiality procedures. would be automatically

golved. . a . ’ N

One other observntlnn. on the busls of our experience so fat, 1t is
probably better to begin the process:of facllltatlng ttansltion from krigh school

to college in the latter part of the junlor )enr instead of during the senlor

" year, This allows time to take medlcal. nocial. ability nnd interest factors

fnto account in :hooslng the 1nst1tutlon most suited to the individual student.

treatment = S

| e R o

Our progress to date on program development has, for the most part, begn

University receptivity to severely disabled s'tudents in
Bathe 3 - :

sclen_c'e has been mostly favorable, and there are exlstlng services on tampus that -

dovetall neatly with aspects of our prcgram.‘ The Unlversitp has an office for

" handicapped studenta which is run’ by 3 blind staff person; this; office -serves as -
W

" a fulcrum for advocacy of soclal and physlcal changes 1n the” Universlty to R




facilitate educstion for disabled students

Further, we have a BVR counselér o
site at-the University who is responsible for BVR clients enrolled here; she works
out of our program offices.

&

. . |
Adninisttative support has.been consibtently present: For example, the i
Asaistant Dean of Alumini Affairs, a long-time adyocate for the handicapped, -

represented the -adninistration during the oh~campus visit of prospective students. ) \
N . !
Many key. individuals on-science faculties also support the program. M \
astrophysicist is developing 8 summer progrm which includes a lab program' for

Bdgh sehool students ag a transition to college. l'she i's degirous of ihcluding e 1“
dissbled stydents and making modificntiona in equipnen: or devising organizationsl 1
’ mesns to provide the highest level of training On_the other. side of the ledger ‘ ‘.
sre fsculty menbecs who believe that scientiffc work, pnrticulsrly as it involves \

ldborstory msnipulstion, 18 not possible for students Hho are blind or confined
‘to s wheelchsir. They view deaf. students a8 more able to paster lab procedur‘es
but unsble to prssp material pregented’ in 1ectures i{ousvet, none uould attempt
to keep & student from registering for one of their courses, although they wuuld

not be likely to make sccomodntions for disabled students in their clssses.

Qur attempts to recruit successful career nodels proved to be extremely e
fruitful. There are 4 number oE highly successful administrators, engineers,
physicisns and others who‘grspbically portray the rewards to be gained by the

!
.severely hsndicspped person snd the problems he or she faces in attaining educs-

~

tional and career goals. They are living proof thst the! opportunity structure = ' - !

15 ‘more open than msny dissbled persons have been led to believe.

ADur experience thus‘fsr auggeats that universities are generally receptive

to severely disabled srudents and are prepared to make modifications in the

"
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social and physical environmentc that make educational opportunities;as open and
accessible to disabled as to nondisabled students, The matter appears to be
largely one of education, Everyone sees the need for,curb ramps and related . '

mobility factlitators, But the need for interpreters.tsudio_!&wule

texts, sppropriste exnminstion forms, nnd ‘other communication innovstions is
often less clear - not necesssrily becnuse of prejudice. but becsuse of -lack of

knovledge about the'implicstions of different hsndicspping conditions.

! evelopment of Measure

we sre messuring vocstionsl interests and work values 'with stsndardized
' j‘ -instruments of,knovlm relisbility.snd validity, The Strong-Campbell Interest
Inventory (Csmpbell, l977) measures lvocstionsl:' interests. snb the Work Values
'Inventory (Super, 1968) measures v‘urk'vslues; Because of previous work on :these'
tests,- pilot' studies vere not necesssty .

Our neasures of perceived opportunity are bssed on .work by ‘Jessor ‘and

associates (Jessor, Grsves, Hsnson and .Iessor, 1968) and, mclude three instru-
" menta:

a personsl vsluea questionnsire, an expectstiona questionnsire, snd a .
life chsnces inventory The firat®two focus on relstively immediste goals in ‘
the peer group and in the school situstion, whereas the 1ife chances inventory ‘ ;
‘s designed to tap more distsnt gosls and' values, While some psychsmetric work I

was done in the early 19n0’s on concurrent validity. snd internal consisténcy of

the values and expectstions questionnsires, the results are now outdated; further, \

the test-retest reliability characteristics of the questionnaires are unknown
¢ I8

.

4g'for the 1ife chances inventory, we have revised and: lengthened the original

version of it, so it is in egaence 8 new-measuring device,

'

A
' .




* .

" In order to assess the internal consistency, time relfability, and concurrent
. . . a - B
validity of these instruments, we administered them, ;long with some quen:ions .
inquiring about social background information, on two'separate occasions twa”

weeks"apart to a zi-smple of 47 female nondissbled high achool junfors.:

.l
The finding‘sl for the girlalindicnte tnat internsl donsiatency as measured
by coefficient talpha 1s ncceptnble fox all three scnlesl. rangi'ng Erom .84 to .96. .
Test~f@test rel@‘}élities were ,50 and .93 for the peraonal values nnd expec~
tations measures, respectively, and ,75 for the life chances inventory.

-
the latter figure 1s on the low side, 1t'{s nevertheless acceptsble considering the

While

fact that this scale consists of only 10. items and is based on 47 obgervations, .’

f

Concurrent validity coefficients for personal values were in the expected

direction when self-teported scholastic achievenent (grndes) was the criterion

and, though they were not high, ranging from .25 to .57, all were ststisticsllp

signi.ficant. ‘ When family socioecononicllstntﬁs (SES) wvas the criferion, there
vere no significant correlations, although mos:_uere in.the expected di'tect_ion.r
}Thel life changes inventory showed.no significsnt -rela:inns'hip to either gradesl
or SES, ,although correlations again were in the predicted direction. The findings.v
[ concerning the validity of - the instruments vere not as strong as. we would wish

. but are nevertheless generally in the predicted direction (e plan to test a

group of high school boys a,nd ‘will present these data i.f they are avsilable in
| -

N

time for the meeting), = . .

'
>

ln s\immary. we have pregented the rationale, operntions, and some findings
to’dnte concerning means for identifying .lintellectunll); pronising severely handi-

) » capped adolescents and for helping then tohachieve their vocatisnal goals. As
we continue to work with these students in their college careers, we will actively

\ support and encourage those uith scientlfic interests and sclence career objec-

tives: to obtain the education they require to.realize these objectives.

oy
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SCIENCE EDUCATION AND CAREFRS:
PERSONAL VIEWS FROM WHEELCHAIR LEVEL

Batbara Jane Mendius

When L read-that one of the objectives for this confer-
ence was to l'develop recommendations for science education and
careers in science for handicapped students. I was pleased,
because having just been through the mill, Ilhoped that my prac-
tical experience could be useful to others. I acquired my entire
formal education while in a vheelchair.’ Since sixth grade my

‘major academic incerest has been science this culminated with
a.M.5. of Biology from the University of Illinois in October, -
1977. From my multitude of experience 1 have distilled two
.gederalizations which I feel-applicable to most'handicapped stu-
dents One generalization deals with science education, the other
“with science cateers. I will elaborate on each in turn. i
As a scientist I am open-minded about, but always question-"
'ing, information I encounter. What are the assumptions? - How
were the data collected? Does the conclusion follow from the
data? Observing everyday phenomena such as: ra1nfall I wonder
How fast do raindrops fall? ‘What detérmines ra1ndrop size? How
do raindrops form? I begin inventing hypotheses and then design
experiments to-test those hypotheses. Control experiments .are
essential to any test to reduce the possibility of spurious éaas
clusions. This approach to questions follows the standard sci--"w
Tentific dogma outlined for me yearly since about Eifeh grade.
l The guestion remains as to how that standard scientific approach
'actually becomes incorporated into a person s thought patterns

Hh1Ch experiences in a student 9 education help him to think '%,

O
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scientifically? In considering'my om eﬁucation};l f‘rmly be-
lieve that my laboratory experience vas the most profound shaper
of my scientific. ahility Therefore Generalization I states; the

first major obstacle for the handicapped student of science is

getting the hands -on laboratory experience 80 important to '

' engender scientific expertise

I feel,ﬂucky indeed as I recall the vatriety of lab work

ich b performed in school " T have thought carefully about the-

. factors which contributed to my successful scientific education-;

it all comes down to people -- parents administrators, teachers =-. -

_willing to ‘cooperate in my behalf Realizing-the value of

scholarship, -y parents took an active- interest in my education

'Active but not pushy Beginning-in fourth grade I attended the

local pub11c school For class field trips Mom would drive:one
of the groups to the museum, or. to the nature centér -- for labor-
atories are not only found in schools. Dad went to all the par-
ent's nights. talked with my teachers, and came home glowing

about my- progress Impressed with my parents interest, and.my

’ ability, school administ;ators were wonderfully cooperative

Yor some of the aduinistrators, ‘T was their first and orily hand-

icapped student. e particularly memorable superintendent

o played musical classrooms with the three-story-no- elevator junior

- high school 8o’ that 1 could have those,teachers who normally

taught upstairs Luckily, the science rooms were on the first

floor -- transporting gas lines isn't quite as easy as trans-

. porting.globes: Back then junior high. science was mostly

!
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| teacher demonstrations, and although science fascinated me, I Jn simnnai:y' then, my major recommendation for science edu-

N

had not yet gotten my hands into it. o \\ . . cation is to involve the student in - lab experimerits. Visual,
That all changed "in high school, There all of my parents audidory, tactile, olfactory, and gustatory clues can elucidate ;
. interest and all of the administrators cooperation would have. © " scientific prinr,iples, ingenuity and perhaps ‘some extra work are
’ been wasted were it not for enthusiastic science teachers who_ \ ) ©all that's requi1red Ideally teachers could contact a central
' gave me the freedom to do as much as L could of -what everyone L \“\\- " office ‘which collected:and distributed experimental designs
else was doing Sometimes it only meant. putting a microscope or | i \'\\ ' suitagle for students with various disabilities.
analytic balance on a low table Sometimes it meant rearranging ) : \*{\‘ n ‘Based on their experiences up through secondary school, some
the greenhouse so I could get down the overgrown aisles. In . S handicapped students will terminate their scientific meanderings
' one case it meant encouraging this shy student to-enter the state’ o in high school; others will embark ona scientific career.. For
science fair and helping me choose an appropriate experiment “which’ s : © tothe latter group Generalizatidn 1 suggests the most difficult '
1 could carry out myself My teachers wefe the ones who'ultimately ‘ ’ . challange for handicapped students on sclence. i to match one’ s
placed science in my reach. Ivca‘n't stre‘ss enough that Ithei'r en- "’ S : © mental capabilit.ies and one's physical capabilities with a pro-
couraging attitudes kept the You Can't ‘Ogre locked out of my m'indl. . lb ductive and satisfying career " Persohal bias perhaps makes me .
But we: worked together, so my stubbornness and preseverence- _ : single out this problem as the most crucial-' 1 did’ acquire a
deserves' ‘some eredit also., Science had piqued my brain; I was o ; . " good science education but 1 have not yet totally sicceeded in -
determined ‘to learn ag much as i could actually doing as much l, . chcosing a career which is both mentally satisfying and within
as T could. I realized that if I wanted to "do ‘the acid/base R o o my physical capabilities -1 do feel that ‘my personal experi-
experiments 1 would have to show that 1 could carry Solutlons v ) - ences in science career seeking ‘have_.lseVeral ‘worthwhile takev
around in my lap without spilling Af T wanted to firepolish S . hdme lessons of value to 'Au hand‘icapp.led science students and
my own glassware I had to show I could use a bunsen burner : ‘th< - ) those who counsel them ) ' »
'out setting myself aflamel If I needed to move a microscope to: . . " ] In examining my entire science education I note almost au
" a lower table 1 had to show that T could do that without smashing. ) ‘ i complete lack of career, counseling related to my physical abili-
‘it to smithereens "I had to prove myself all along the” vay, ' -+ ties. By pursuing a science education 1 realized thath could : ’
‘but oy teachers accepted my phys_ical abilities and, although I ‘ . o become a science teacher a doctor, or that wonderfully nebu- '

o

often caught a watchful‘ey\e on me, they did not stifle my

enthusiastic investigations. ' ) ’ ’ ' v,

R 3;\(\ \
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v .llous crez};t‘u're calle‘cl,.a "s'cientist'." $pecific other careers were
h fai.rl'y unknown to me. .l‘(nowing‘ full _w'e'll' what ‘a science teacher
and a'doctor had to put up with, I opted to become a scientist
fully confident that when I became’ one 1 would know what my job

-1 maintained that painfully naive view almost to ‘the end
of my’ undergraduate yeara As a senior I dove into'the .
on- campus interviewing process applying for those Johs for wh1ch‘

.-y coursework qualified me, mostly lah assistant positions. As. §

interview after intervwénded with, "It been nice talking N

with you -~ we'll contact yo\x if necessary," I realized -1 was .’
going to be an unemployed hiochemist {and.m v1ng hack to the .
safe’ hut suffocating home ni st) if’ I dn'e] t my act together .
very soon, The point.rea hed home that lah assistant jobs. went
~ to pesple who could reach?all of'the equipment and all of the
chemicals not to someone who could reach almost everythlng 1:
the ‘lab were modiffed. Af,zer some quick’ careful thinking ahout
iy employment prohlem, I chdse to try hosp1tal lab work taking\
. six .add1t1onal months of training in cancer Screenmg. My
thinking paid off because, indeed, T had workedlmy wa'y into .a
profeg'sf'ion- which valued intelligent meticulous workers, and
which had jobs located in hospitals (v1rtually always acces- )
-gible). " I vas suddenly very employable; for two-years that

kept me going as the near -fiasco at college graduation faded in-

T omy memory The no'velty of employment wore off though ‘and 1 °

- realized whereas my joh suited my physical capahilities\perfectly, S

i vag mentally very understimulated -1 turned to graduate school

323

O

ERIC

Aruitoxt provided by Eic:

N

“
treated myself to a mental orgy. and earned a Masters degree -
. I'm now looking for that joh which will use my mental and physical
abilities to the fullest. I have more options with an advanced
degree and I am more avare of what will constitute a satisfying !
job for me. ' ‘ .

Gertainly though, 'such a circuitous route to a career is’

not necegsary or desirahle, a few recommendations mgy help others

follow a more direct course .The handicapped student who 1s

serious ahout studying science‘ should be exposed as early as

possihle to- the variety of jobs which are availahle in the
sciences e should also he encouraged to think ahout what types
of careers would be compatihle‘with his particular handicap, '
or alternatively,‘hpw tojovercome various physical.prohlems which
’might arise in'a less obviously cpmpafible career. The hAAS
Resource Group for . the Project on the Handicapped in, Science is
ideal for prov1ding career examplea and role models for “the
handicapped student; I hope ‘that pamphleta aimed at various age '
vgrOup? will beé. developed using, the Resource Group as an informa-
‘tion base. Such material could be: distributed though the schoola
hy superintendents, deans, teachera, and counselors A little..
guidance at-an early age can. set. the stage for continued mature
planning throughout the student s education

I alsor feel that 'the handicapped student must he encouraged“ ’

' to-prize his mind and develop his mental ahilities just as an

+ athlete prizes and develops his body. The nandicapped student's

strongest asset in job competition is hia mind, it is his
ol
A . N . . ;-' |



regponsibility to keep it sharp. .In order to accomplish that -

the handicapped ‘'student should be cautioned to seek'a career

which will use those mental-abilities fully If an advanced

degree is required for-a desirable job, the student should pre-

pare for thoee extra years, : If a job loses its challange he

should change The handicapped person must learn to never sell

himself short -- unless he is willinv to let everyone, do it to

him' also. Choosing a career is .a hard decision for everyone;

for the handicapped student it can be especially f-rustrating and

frightening‘. “With.some assistance in planning and some guidance

in one's personal value, cnreer choosing can be excitin'g,

Finally, let me emphasize that in this fechnological era

‘“

.scien‘ce is a'vital part of every child's education. - Some young -

people, will choose to pursue scientific careers. Some of those

‘young people will be physically handicapped I ask pavents, - -

school administrators, and above all the teachers to let those
, L
'students do all that they are capable of doing, show them their S

responsibilities- to .themselves. and _open their eyes to the

spectrum of scientific careers which exist. Your reward w11 be -

their success. B T 5

.
Sl H. :
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LABOR)\TORY SCIENCE AND ART FOR BLIND AND DEAF CHILDREN
A MAINSTREAM APPROACH

‘Doris E. Hadary ‘ Ty

A program of "what can be dope" - not on]y "what shou]d be done"
) (Th\s paper is ‘accompanied by fﬂms and stes showing the areas of teacher

training, curriculum design, implementation, and s\.enes of social 1nteract1on
in the c1assroom ) .

Introduction

In part{al response to the question of the present status of science’

for physically handicapped students, I offer a description of Project Seefee .

which was "started six‘ Years ago at The Anerican University funded hy'the
.NHHam T. Grant Foundation. The program went through a process of develop-
n\eht, starting in 1971 a5 a science teacher training program to nhlich in
'1972 was added curriculumdesign and research in adapting science materials
for blind and distorbed children. Adapting science materia]s_ for the deaf
'_w'as added in 1975, as well as a related art program, Mainstreaming thia I
program began in 1976. 1t is presently a program of laboratory science and
art used as a vehicle to advance,education for blind and deaf children.
The project |s a smaH', mainstreamed, multidisciplinary program for handi-
capped children which conbines the 1nextricable e1ements of teacher tra1n1ng
with emphasis on content and cofrmunicamon, curr1colum des1gn and implementa-
tion. These are essent1a1 elements to the success of any program for the
“handicapped - and for all chﬂdren. The interdependence. of these elements,
. [ am surey is recognized by edocators. however, 1t 15 neglected and exists
as fragments of the whole whilch“need pulling together. i

{
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chﬂdren of the Horace Mann Elementary School 1nxwash1ngton D

The present project consfsts of a total \pbp\u]ation of 200 ordinar§

¢ B d,
\ I

deaf and - disturbed pupﬂs are bused into the schoo] ‘our\afternoons a week

‘;from nearby Schoo'( d1str1cts for mainstreamed laboratory sc1emce and at't

'classes in grades K1ndergarten to 6. The. handicapped chﬂdren work sioe .

by side with the ordinary elementary school children. (Fﬂm)

Science and Art Curriculum

The curricylum cansists of adapted sc1ence experiments and related ‘art

experfences ‘Nh_1ch are based on the major science curricula being used.today

. 1n elementary schools nationally and internationally. .(Sﬁdes)

As a result of my participation in the developn‘en‘c of ‘science programs
for elementary schools, I have had the opportun1ty for many years to make

contributions to and make comprehensive reviews of many of the majory

“science curricula being used today in elementary schools, in schools for

blénd children, for deaf children,. and disturbed children, It is from
these programs with the cooperation of Dr. Herbert Thier of Projects S)\VI

and ASHB, and varfous faculties from schoo]s for the deaf that I have

“adapted science and art exper'lences making Project Seefee a program appro-

priate to the needs of hearing 1mpa1red and visually {mpaifed students.
The hearing and sighted chﬂdren“ receive reciprocal benefitc from the ex-
perience - ‘academically, soc1al]y and ép1r1tual1y. (SHdef - scenes fn
the-classroom. ) ’ ' B

e have designed, adapted; 1mplemented and tested approximately 150

science Tessons with matching art Iessons from the following:’

s

L 7y
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§ioiogicai Sciences

organismé )
Tife cycles
ecosystems

Physical Science

2 material objects
. experimenting with common objects
. gases )

Interactions and sttems"

Ct

s 'Subaxatems and Var{ables

"{nventing" the interaction concept:
_evidence of interaction

“{nventing" the systems concept

Systems in the classroom )
+ gathering evidence through various senses

exploring pulleys

comparing puiiey systems

"{nventing" interaction-at-a- distance

magnetic interaction
“electric circult puzzles 5

L

- solutions and;mixtures
» objects that can close a circuit
separating a powdered mixture’
“inventing“ the subsystems concept
"inventing". the solutions concept - fiitering crystais
separating mixturec
properties of freon and water
whirly bird variables - controiiing‘gariabies

3

Energy Sources

rolled.in the Enrichment Science Laboratory at The American Universitx

temperatures of water and ice systems

"{nventing" histograms :

"{nventing" energy sources and receivers
* transferring energy . .

Experiments on these topics were deveioped for gifted youngsters en-
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energy transfer
water wheels
energy chain concept
Archimedes principle
heart sounds and pulse

. properties of 1ight:
properties of sound: vibrations, frequency, pitch
effects of string tension
effects of change in iength of string
the resonator .

. the bridge

- smedia-for carrying sound :

perfodic motion st
propagation of sound waves
medium through which sound propagates
vibration.of ‘the gong
properties-of air: . weights and .elasticity
structure of the ear.as an organ
frequency 1imits of the ear .
coupling the vibrating string to a resonating box
vibration.fram the stfing to the body of the violin
‘dampening the :resonator
vibrating column of .air as origin of nusfcal tone

refraction, absorption, reflection

- thermodynamics - experiments to measure directly the mechanicai

equivaient of heat

(SHdes)

eacher Training

Qur training program addresses itseif to the new image the eiementary

“«

school teacher must take on in the "reai world! of the educator of chiidren

“-today, The teacher must get an appreciation of science

as a powerful tool

of comunication with"children and among children, of science as a'meané‘

for development of self-esteenm, of.science as 2 way of the chiid's"reiating;

child feel "complete".

Tearning of science through the experientiai approach.

“understanding, 1ving in one's environment,‘of scieoce as 2 means of com;
) pensating for a sensual lack, of sc1ence as a means of making 3 handicapped
The teacher must be sensitized to the different-
. needs of the handicapped children in generai and as they relate to the .

To dccomplish this

330

1



goal the pre- service program ﬁor our future teachers is content-oriented ' . B '(2) Our teachers take part in seminars once every t'hree weeks \vith

(1) An interdiscipiinary 'Iahoratory course enve‘Ioping chem!stry, B ~ psychologists, specialists in working with blind, deaf and disturbed
- physics, and bioiogy is the base of the training. ‘The teacher must "live" - o : children. - *
‘ -the experience of -the experiential approach, the scientific rnethod of proble ) T ) Lessons in Braiiie sign Tanguage (totai comunication), and '
"soivingb. .to iearn.the vocabulary that ailows understanding of scientific-con- ' . " Que speech are-given once a week, ‘
- .cepts. and,. above all, experience the excitement ot discovering and under- . ' :(4) Research teams work with' research 'dire’ctors and graduate
standing the concepts of science - to be able to effectiveiy comunicate o ) ' students‘in,designing and_maidng studies of: evaluation of the program.
\ with the handicapped child. through sclence. . - ’ ‘ {See references'.’-)“ .
| It is absolutely essential that: teacher training with ernphasis on .. ‘ ‘(5)'.. Practicum in teaching, science to ordinary chiidren. ‘
sclence content must go hand in hand.uith-iearning skills of communicating . . s . o Pract,icum 1n teaching science to biind children.
' _ .'wit'h‘ the handicapped child through subject matter, In order\f.o.r. the teacher - T o Practiom in teaching science to deaf children.
to be able to deal ui.th probiems,of conmunication with the handicapped child .' . L {6) Laboratory sessions in peri;ohning eiementary school science X~
he/she mist be hnowiedg'eable in the phiiosophy of and science content in- u . periments, Learning use of adapted material_s. Discussinn and practice
- voied in the experientia'i Taboratory approach This s extremeiy - . . ‘of teaching strategles, o
;‘portant since our experience shows that the approach provides a successful . h . The foiltming page 1s-a flow ch t sumiry of the pre-service
‘ means for dealing with problems of-all-levels of communicat ion that aimost . ‘ . training curriculum,

‘all handicapped children have. ‘
The -program prepares teachers to gu'arantee the handicapped child im-
: proved science education which {s essentiai as a foundation for upper Tevel
srience education and career preparation . ‘ _
* The teacher learns to adapt iaborctory materiais (shdes) in accordance o _ : |
- “with the sensory channel preference of each child. In our practichm he/she ) .
does 50 by actual experience uith the child - always testing, revising,
o and adding better ways of comunicating to ali the children - being con-

) stantly aware of learning content, learning rates, and iearning styles.,

. (Slides)_' Our teachers iearn Braille and sign language. (Sides) A S

T I . .'15415

O

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

|
!
L

AOVANCING EOUCATEON' FOR THE BLIND, DEAF, AND EMOTIONALLY DISTURBED, .
THROUGH. LABORATORY SCIENCEZART. OR|ENTED PROGRAMS

Q R -

. Required Basic Background for feachers
Sclence as vehlcle
*locture-Dscusslon: Chemlsfry, Physles, Blology, Math -

- %Laboratory Experiments-Discovery Projects: Chemlstry, Physlcs, Blology, Math
|’Lnborai’ory Acflvlfles -Experiments: Elementary School Sclence Programs

SAPA €85, SCIS, COPES, OTHERS.

Practicum for teachers, Implemgntation of Ce
curricula at Horace Mann Elementary School :
as malnstream, Handicapped chilidren from:
Lowdan, Montgomery, Falrfax and -Prince Co
Georges County and Washlington D.C.

Adapting Laboratory Science/Art Materials Deslgn, Testing
for Blind Currlcula {Coop A.U, Physles’ Development,

Dept and Lawrence Hall of Sclence ) Implementafion
. Adapting Laborai’ory Sclence/Art Maferlals

2k tor Deat Currlcula (COOP A,U.- Physles
' ‘Department.) -

Deslign, Testing
Deve lopmant
Impl emenfai’lon

Curricula Design for Enotionally Disfuroed
—2Y (Coop A.U, School of Education}”

Evaluation Research(Lawrence HaII of TesT Design
31 Sclence, Unlversity of Callfornia Science Admlnlsferlng Tosts

Research Canter, A.U. Psychalogy Dept.) .

Publlc Schgo! Sltuation
Malnsfreamlng Situation’
Private School Situatlar
lfensranf Teichers

Speclal Course far Teachers (School of Ed. J
7| Methods In teaching laboratery Science/
-.| Art to Deat,BlInd and Emoilonally Dlsi’urbed

""'#:Ssmlnars )

[ === Wri+ing Toan

ﬁ[_peclallst Consultants
-Hkborafor'y Manuals l I ' '
DLMa"gazlne Articles - 1

Resource Book for Teachers l

———J Conventlon Tearns-H Settlng Up for Conventldn’s 'AMS NSTA |
o | s H Filming Crews T Students working with A.U. Dept. of CommunlcatloT

:\——ﬂjhufo Essay Teamj%tudents worklng with AU, Dept. of Communlcatlonl B

. Lessons in varioug forms of communication with the
. handicapped child: Braille, Total Communication and- .
Que Speech . ' 165
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+ Research

1 should lik_e to briefly mention some results of' the most re'ce'nt re-
search p_ertinent to mainstreaming -deaf children in science classes in our
Iprogram: ) » ‘ . . .,
, Three' fonns of evidence suggest the advantages of the mains'tre'am situa'i .~
tion. (1) Results of cognitive tests show no difference in gains between
resource students and nainstream students. (2) Results of observation of
the performance of resodrce and mainstream students indicate that in bothJ
situations students can engage in interactive learning experiences although
in the resource setting there are more opportunities for discussion and
reporting of results verbally, whereas in the mainstream situation there ‘
are more opportunities for working with apparatus (3) FResults of the
questionnaires administered to non-| handicapped students ina mainstream
situation indicate that students, 1n general, were very favorable about the ’
presence of the handicapped children in their classes and in fact, very
‘frequently pointed out the advantages of having the handicapped children

for their own educational benefit In addition. only the youngest students

" were concerned about the presence of handicapped children, and their con-

cern-appeared to stem more from their lack of familiarity with handicapped
children than from any sp'écific aspact of the instructional progran : Thus,
it is Tikely that the concerns expressed by these second grade children .
would be apelforated over time. o

Clearly, mainstreaming can be effective. In addftion, deaf students
are likely to feel more positive about themselves when they find they can
Tearn along with regular peers. It is likely that regular students Wil

be more accepting of handicapped students when they all learn together.



l‘any questions require further vesearch including the 1mpact of havfng
handfcapped students in class on the cognitive gafns of regu1ar students and
characterfst1cs of teacher training necessary to’ ach1eve 3 successfu] main-

stream class.
R

. §
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We
. Program Films

Laboratory Science and Art for the B'Hnd Part I. lE’_m'n.v' 18 minutes.
.. {olar. '

Labardtary Science and Art, for the B1ind, Part 1T (Advanced and Gifted o
.~ Hand1capped). 16 mm. 18 minutes.. Co]or. _

Touchfng Sclence. L

: Mainstreaming Laboratory Science and Art.

Slide Presentations

Laberatory Science and Art for the' Blind.

' Labaratary, Science,, Musc and Art for the Blind,

_Laboratory Science-and Art for the Deaf. ‘ o

Laboratory Scfence and Art for Special Children. ; ) .

Mafnstreamng. Hw It Works in the: Science and Art Room for Deaf Biind, .
Emotfonaﬂy Disturbed and "Normal" Children.”

T

L History: Laboratory.Science and Art?1972 - Present.
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AN v N [ '
\'\ HAINSTREAMING VISUALLY HANDICAPPED IN BIOLOGY .

‘ Dorothy Tombaugh

//

Mains earamg vxsually handlcapped students in bxology presents no

N

ma_|or problems.‘\A few improved techniques which benefit both s‘ghted and_
"non- nghted a utntc ex\tra consrderatron on the part of both greu ps and a

\
sense of team pa;tr\r:xpatlon\ax-e all that is requlred. There is little need
to ha;.ve added esep‘ea:\c for specia] equipment, Most items can’be readily

- produced by students teachers and friends,
. i "

The program discusaed in this paper driginated at Euclid Senior High

I ‘ :
Schocl, Euclid, Ohio. '} It has been usec, for.ave¥rage and above average college
It|was continued in the secok ar biology course ft;r

.
o

bound sophomores.

seniors.’

" The objectives of the RSCS Green Version Biologj(lnd.editien) serve as

P

. I"{basis_'for the program. _§ix of thege goals start}«'t\h‘” n understanding of ;. ."

use of student teama provides the handicapped an opport\_rni"y to be‘act‘ive

partners in e'very laboratory investigation. Sighted lab partners nor\ ally

depend upon cach other, so minimal dependence by.the blind students upon N

others does not require a change of procedure. . When ml Ggcopes are

shared by two sighted students, it is seldomon a 50-50

\ * not impajred for partners where one continually furnishes verbal or raised

ERIC
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drawings of his observations while the other reports on.interesting items -

N

from his'readtng. o L S -

o - . Preparing Slides .‘ Co ‘

Standard prepared slides are often used in biology. These are inter- -

pretcd by Brarlle pazntxngs for the bhnd A sketch of the mlcroscoplc view
is outhned wnth Elmer s glue. More pronounced raxsed lines are made by

pressing atring and rope into the glue to represent Cell membranes and wuus. :

.
Further elaboratlon is done by using straws, pleces of tublng, beans peas

and radish seeds to deprct cell 1nc1usxons. ‘These paintmgs are correlated

with the desCrlptlons and slu-tches in the text and 1aboratary manuaL

v
Dissection

. Some students have prior experience with dlissecting tools but only a few -.
. ) S

have tactile sense sufficient fo benefit from the dissectioh of earthworml. L

acxssors mall probes and forceps are preferred to scalpels in the dxssectxon '

of frogs and fetal ptgs " There is as much excitement in feelmg a beating

'£rogs heart and Ch&\.kmﬂ the expansion of the lungs as there is in seemg

thq phenomena. The animal skull, the human skeleton, the life-size torso I

“model and one's own niuscles serve for the final unit.in anatomy.

ki

Chemic al Formulas and Equations

: To  prepare students 1ackmg the prerequisite chem1stry for the advanced

bxology course, selectec. chapters from a chemistry revrew book were

. Brailled for summer perusal. Organic structural mod\e‘ls are used o atudy |

AL



. by counting cells with a miéroscoPe. A blind laboratory assistant sugested ’i‘he rate of (iiffusion is shown in "¢ senior corse by weighing at timed
" collecting carbon dioxide by displacément of wat& as in fermentation to | intervals U;nembrane tubes coptaining sucrose solutions of varying concentras
}ndxcatc yeast populatxon Graduated cylinders a); gond contamers [or‘ ' “ ; tit;n. The data is plotted on Braille graph paper to show the equilibrium
: collecting the gas, The volume can be read divectly by thc ojghted students, ‘ cur‘v'es. Graphing techniques designéd for the blind are usable for demon-
: Thé noh-sighted lstudent‘s weigh the wﬁte_ r rem;ining to dct'erml'{_ne thc’ am_ount | : str;tion models for the whole class, The'wilre mesh graph u;ea lines of |
of g;s Iformed;. A graph of daily ;;ading‘s‘ gives A curve indicating 4 poéulation N vatiou colors of ribbon, yarn,. string and rope, Pegboard using dowel rod

. . ' o /
in a closed enironment, and golf tees to mark poiqts for graphing is another way to use buth viseal -

\

Chlorella and Euglena replace bacteria to teach sterile technique, These ‘ - and tactile demarcations, ' .

microorganisms are grown.on minimal media which lacks glucose and beef , ,' , o .

. N . e o Field Trips

extract in order to reduce the possibility of contarination and to eli minate ' ) » . s

' ‘ ' : Field trips offer.enjoyment and learning for all.  The Natural History
| \

pathogeaic opportunists capable of growth o nutzient zgar, - This was first . ! \
. ‘ ‘ . Museurn affords a special program on the ecology and beliavior of wild
. + done 80 blind students could touch colonies of Chlorella to determine if Y ‘ o ,
‘ ‘ ‘ R ‘ ' anjmals native to this a.r‘ea. Some of their tame young animals are available
; 1 -

growlh had occured, 1t 'was-continued:for.all students, Warmth from the ) \,‘ c . ‘ .
' ' ’ ‘ ' : to be held. Fossils and artifacts will be brought out of storage for examina-

Bunsen burner guides the hand in flaming the inbculating loop, Streaking

|
|

i tion\if prior arrangement is made with the staff. A museum yolunteer may

a Petri dish presents no-problems, - Broth cultures arc best in wide mouth S ,
‘ o _ act a8 a special guide while the class looks at the extubits,

; {lasks. For study with the Gram stain, the blind student prepares and staind o X ‘ .
‘ - _ g For an excursion to the zoo, fellow students are gocd guides, ADdig

slides of microorganisms. The sighted pertne dezeribes the microscopic | : : [
: 2 ' ‘ cat, a bear and an elephant no longer leave cuddly stuffed animal impression

‘ view anddraws it on clay. . L, ‘ . . .
‘ ' ;- when one hears their calls and listens {o their feet touch the concrete, The-

" ]| The passage of glucose through a membrune is thown by a'color change - .

petting 2.0 offers an opportunity to become acquamted,w_;ih‘seml-domestxcg‘ged

’ s L \

in Tes tape This expunmentwas changed to include other substances X ‘ ‘
< ahimals. The sounds of the multitude in the bird building give an unequalled
- which involve formation of precipitates, The swigszlicy-ic acid test for™ S - _ : S
. o v g ‘ impregsion of diversity in the animal kingdom.
-albumin, silver nitrate test for the chloride ion, limewater for carbon dioxide
L B ) . L The field trips on the nature trail at the arboretum and in Metropohtan

n ‘ and Benedicts solution for maltose were among the 2dditions, Withmore . ‘

b
U

Park are preceeded by classroom use of tapes of common b1rd calls, Tree '

tests the sighted and non-sighted have a better‘ir}ven‘;igation.

pen
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" characteristics are noted and leaves collected for use in preparing a dichotomus *

key, The blind stodents introduced new concepts in classification by texture,
~ odor and frequently overlooked details particularly in stems, They.should

| px;oduce a totally new key for plant identi[‘ickation. .

., Genetics
" The study of genetics begine with an investigation of proh;bility in which
[) '

coing are tossed for heads and tails, Calculations ean be done algebraically

- or on Punnet squares on Brafll"* 1apelr. Fruil {lies are too small for visually

\

‘ ha‘ndi_uappedntudéntu to discerh structural differences. Genetic corn, however,
| i uxcellent for exp‘eriménls. (Lreen and albino corn ratios can be-identified

' :by he difference in the lexture of their‘le‘aves. Tall-dwa;f plants are easily.
veparated a week after germination, ‘The'sve Ch%;fteriSfiés are available

in monohybrid and dihybrid crosses. Dried ears of corn showing smooth-

thrunkea alleles can.be counted by toucﬁ for use in genetic problems,

i

Blind Student QOriginality
The accomplishments of the blind students in biology are shown best in
the varicty of research projects undertaken. Many experiments arc possible

. with microorganisms: when there are suitable ways to measure growth, Yeast

e '
o

" and algae can be growy with vafidus sugars, media, minerals, vitamins, and
[ 3 - ' ' . . :
santibiotics to give suitable variables, The quantity of Chlorella was first
‘; ' ‘ ! A . . ’ .‘
" estimated by growing sufficient quantity to filter, dry and weigh. A more

accurate method is to measure the density of a broth culture with a B an<
. N

L spectrophotometer, When electronic \mc'.ers reading in sound can be added

.

l

m

-\rf e

10 this instrument they can work unaided, The students prepared all of ‘the
chemicals and media used in these experiments,
The study of plants is a favorite to‘picv. " Not only does it provide a wide

range of subjects for research at school, but it leaves a atore of useful tech-

niques for gnowing plants in the house or garden, Manual dexterlty s edeenf

in a project for which the biin_d student did the tomato-potato grafts, - The

sighted partner did the tsts for vitamin C content of the plants as his contribution,

Behavior can be studied in animals as small a8 the meal worm, Tenebrio,

.Among the vertebrates the land tortoise is a favorite subject, Qur tortoises
cooperated by eating a wide warity of foods to establish fooﬁ'preference. Hash

o variouq hues was fed to them in‘Order to show their color preference, During

environmental studies bells were taped to their shella 80 they could be located

‘ . -
" as they wandered about the greenhouse, The variations in color and texture
of their eggs plus their.smal] size make quail suitable for genetic experiments,

Gerbils enjoy the-extra-attention afforded ‘during metabolism investigations,

Tape recorders and Braille slates are used to collect research data,

An abacus aids in mathematical computations, Formal, typed research

reports complete with charts and graphs are expected at the completion of each

project, When each student hag an instrument such ag the Optacon te f'ree_

him to do his own library ;eaearch,"he will bé even more independent in biology,

Any hesitancy in showing movies in classes with visually handicapped
students present was quickly dispeiled when it was learned one blind stodent

could operate a projector and give a resume of films seen in janior High.

8 a senior laboratory assiatant, Bill helped design and test new techniques

9




to be uaed with blind students in the sophomore class, He was the firot

bilnd person to enter a Science Fair in this area, The work on this project

t

won a uperlor rating and an award, His major contridution, though, was

| ~ LUNCHEON, April 4 - Science Education, the Handicepped, and Careers
in cartylng the message BLIND STUDENTS CAN SUCCEED IV BIOLOGY  + \ ‘ ‘

- % WONLEE Maynert Kennedy, Blological Sciences Curriculum Study, discussed

. the BSCS modeL program for hahdicépped Elementary students. A

written message of support whlch 1 reprinted on the*following

BIBLIOGRAPHY | [ -
h : page, vas delivered to the conference from Senator Nurtel Humphrey v

Bauman, J. A, Jr: and D, Zollman "Physics Labs {or the Blind."
The Physics Teacher, September 1977 Pp. 339-342.

Blologxcal Sciences Cumculum Study ngh School Biolo ogy BSCS
. ‘Green Version First and Second Editions, Chicago: Rand McNally
. wd Company, 1963 and 1967,

‘ Bunner, W, R and R, T. Bunner, "What About Your Visually Defective 3
Stdents?" The American Biology Teacher, February, 1968 Pp. 108- 109, ' o

1_""' " . * " Hiemens, P. C. and E. Pieilfer. "A General Chemistry Experimeht for . \
. - the Blind," Journal of Chemical Education, April, 1972. Pp, 263-265, - ' \
Tombaugh, D, "Labotatoty Techniques for the Blind", The American . o o B ‘

Biology Teacher, May, 1972.

Tombaugh D. Biology for the Blind, Euclid, Ohio: Euclid Board o!
Education, 1973,

| Filmstrip. L o |

. Tombaugh, . "Blology Laboratory Technlques for Blind Students", C ' ’
. i Filmed at.Sucl{d Senior High School, Euclid, Ohio.
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SUMMARY - Mary Budd Rowe - ‘ : ‘ L

o A summary of -the confe;énce aslpresentéd by Mary Budd Rowe is out-

| ‘W.E."E:pﬁu: mm&m N Lned by the following notes and flowchart.
S, NIMII'.MMMA.W. . . . R ! f
Syoresito i il ?me[ch .%lafez ,$ena{e R + - Darly Exposure to Science ' . : ' .
- coMMITIEON ‘) | ' o
oo " GOVERNKINTAL APAR - o nmmwnmmmmWM‘
« WABKINGTON, U.C. 2810 . .
f | + for assisting youngsters to beq;n the process of under-

* March 27, 1978 for developing Language and self-confidence

|
|
! standing the world outside themselves .
. home delxvery
- elementary gchool
Dr, Helenmarie Hofman . : | :
National Science Teachers Assoclation | Handicapped Studsnts in Regular Classroons c Co
1742 Connecticut Avene, V. V. ‘ .
Washington, D, C. 20009

= diversity of stimuli

Dear Dr, Hofman: - oal-setting
I regret.that I.am unable to be with you today,

but I an pleased to note that the conference on .

Science Edication for Handicapped Students is centering

its attention on increasing the participation of

handicapped individuals:in science related careers.

As you know, the problems of the handicapped

and how they are resolved have been issues of great

concern to me, This 1s a subject in which I have

a deep interest both publicly and privately.

-- nultisensory input adapted for various kinds of medalities

handicapped; for exanple, soc“o economlcally disadvantaged
also nereflt ‘

Agprqpriatenesa of Assessment Techniques: Testing

. . |
" inprovement of science education for everybody, not just ' '
!

. tine 25 a variable

»++ Tor.too long, the special career needs of the har.dxcapped students take longer 0 do thir 3
handicapped have been given inadequate attention, The - '
seiences offer.a tremendous opportunity, for challenging, ] mmmmammMWMMMw; :
professional careers for handicapped people. By , ‘ : _ . | o
 bringing together expert participants who will focus ' Parents S ‘ : :

their attention during this conference on these needs,
new worlds of opportunity and achievement will be

-~ respongibility
opened-to those who may otherwise never have realized "‘p yw
th?}r porentizl. | ' - expectations
o ‘ , : -« Lo
"1 look forward to the results of your meeting S perceptions . S |

" with great interest and hope,

C== @XgOSUZE tO toys; museuns, ete.
Smcerely. ‘ : ‘

| L Career Counsel oyngeling
s ),tvbul//‘#“" /“"‘: ' \

- B educatlon of: counselors
Murlel Humphrey C . ‘ o S U

172 ‘ -;'i"l}" changﬁn hei;‘expéctatlons for the phy51cally handlnapped‘

n

B A . o S l,
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Il

- early access to science and mathematics to be able to enter
science as a career

n- equal access toghuman and physical resources of a school
Peer Bducation |
;-..soclal.educatlon
attitudes

valies . . L

- misconceptions‘and.misunderstandings
Socialization |
- mm@ﬁmdwmmmmmwmﬁkn@mﬂ‘
coupled with the rsolatron forced upon the handrcapped
=« in! eractron - development of respect
ourlds through shared experrences
Role. Hodels | |

- someone to 1dentrfy wrth :

A.,'.

soneone who believes rt relevant and appropriate that the

' \smwwmuxmmmw

'm1mumdmmmlﬁmsmthMrmmuﬁpnmm
who have succeeded

Students
|

" lead to discoveries about testing for all students

&gy vait time research

¥
1

development of expectatrons attitudes about careers rn
scrence . .

each type of,impairment requires special adjustments

: socral psychologrcal

safety factors in the 1aboratory

v
v

Science as a language Development Tool

research into assessment techniques for impaired students canl'

must deal with, large amounts of encrgy, persiptence,‘frustratlon'

R 1

Retentlon

- gettrng the handrcapped to stay in regular prograng once they e
there . : '

t
\

== " need support systems
peer support
support from non-handlcapped persons
,eg”wmmmmam@mummmnae
Employer Bducation o
- interagency cooperation
- 'crosa-discipllne ‘

- cross-peoples . . .

L

- strong posrtlve lomg galne in language nay be made through scrence -
Bt Recapltulatro | '

'

. %misawwcmﬁuewwmﬁwkmgmwuumnkmtwmam

parénts, handicapped, counselors, non-handicapped, government, private
organrzatrons, potentlal employers, researchers, planners, ete.

e need to put together-femlrngs and ideas, knowledge and attitdes,

~ Gwen Frostic's lovely, poetry gives us a message that's relevant:

The Lines of the wind blown sand on the dunes
- = - of the snow as it.falls in beautiful drifts
. the lines of the clo.uds'

; - in the sky above = = = = -

" and the vater that washes upan the'sands:=‘- -

forever and evér these Jines repeat = = « - - -

m,

Y nlwaus and always ‘ \

each one is uhrque W

]



\ a ' ' N
"So I'n part of the repeat, but I'm also unique." Vo ‘ . .‘ - R
- Dry ledves rise in a gust — \ ' : ‘.
L o | Vs .
"« = - tiny birds in litf}le flocks = = = \\ : ‘
‘ o : \\. ‘ Pegry Tutors ,
‘ qulls soar = « - - A \ N L J0B STTUATION Eaployer Education
‘ Ingects sharm = < - -° \ Career Counseling 1
- ”. X : \ \\ .
seeds whirl-and sail - - - \ Faculty Expestations
milljons o{ times the {gr.mation repeats et \ ‘irr;e . .
' [ S ‘ A - :
each time - - - <"each thing | an i
. U | Co Junior Colleie‘
‘ P . K \ Towird Scfence .
”“Wb“-"“” fsunlque . .ow v S hitdcudes -FatL\Control !
- \ \Mreferences Co
Gwen Frostic , ! \MBTI \ o
Poem framl"wing.aor.ne"- ‘ ) \ . Bealt L e . o,
. \ © Sex/Race [ pticudes ""‘Alterna\tive , |
Testing_ . Knowledge [™~Twellngs - Futurés

"It § thls paradox that we're trylng to cope with - the

‘ ' \ \T ipe. Tnpalr'tf ~Expectat{ons ‘ t
Battern and the uniqueness, What the reseatch does is LabslHyseuns__ - e Cageer Coungeling
tell us about the pattern, What teachers have todods. . . . Projects . ey !
express the pattern ind1v1dua11y that's the umqueness. .\ . HAMY Rolc Hodele | |
- ALL the stars on a clear, still night and all the leaves Use of ‘Resourees 14 185 ' -
“on 4 single trée, the many ideas that one may have, over \ ' " SCIRNGE T ‘ . ! ,
_ and over. the_basm_concept..repeats.Jej:_aacn_sra;,.each - Hharer : Syt Syt ~
leaf each idea is unique," L ‘eathm\ ' TS
o a - Knowlcdge/Expectations ] b Attitudesz-ldentify ‘
.o : ‘ UK JUNIOR/SENTOR f————Pogtsme—balues . Y with
\ . . . \ [ .
- L Couns!elurs/ HIGH SCHOOL | Hobbies ) .
- ' N Expectat Lons {
e r e ‘
\ Expectations .~ -,
a ‘ Ariorities
. ' \ Parentsg—Attitudes o :\ .
‘ | ' L agources - o
‘ . " Equipment Adaptations ‘
. s ‘ “Metse Ipus | ELSENTARY /Multi-sensory o
co o SN SCHOOL : S
) ' Regulat Cléssgoon\s/ ‘ -
Attaineent Criteria \ - | ; , . ' .
Vo Selene s a___ L ALY EXPOSURE - o
Devalopnental Tool \\ 0 SCIENCE \ Understanding .
R i ‘ Controla
e ' \‘ language !
" ; L MENTIFIOATION ﬂ |
- s : HOME DELIVERY . : | o
- l. T ! ! '
) \ o ,
! g | L 3;‘ y
’ ! \ . | J~ i




© SUMMARY - Alan Humphreys

8

A eommary‘of the oqnﬁerence 25 preeented“by Alan Hemphreys is re-

prodpped below,

MMMgEMMmmwﬁmumeMWMcmW.%m
\

conference has and will change my behavior, but T must szy honestly

that the vords and talk and tests are, for me, far less effective than

little folks Like Ricky and Stephanie and all the kids at'Michael

Dowling School for Crippled Children who have helped me better under-

stand the real world of courage, happiness, and boundless optimism.

Browning asked, "If ‘man's reach does not. exceed his grasp, then what's
a heaven for?" In my life, it has been little children and 501ence
that have best helped me to answer that question

It is my understandihg that the purpose of this conference is

to provide quidance and direction in the development of a White Paper.

Furthet, that the purposes of such 2 position paper ire:
--to describe the current condition of science education for
physiceily handicapped children in the 0.8,
gk

"mdSNmememwmaMtMiwﬂofwwutmwweomn

educators can effactively comply with the several federal and

state laws and regulatipns specific to the science education of -

handicapped children; and
 to suqqest in clear and preciee terns what ve believe the facili-

tation posture of the several funding agencies should be.

mmeWMMHMWMMHmmmeWmImL\Q

tried to reflect honestly and sesitively what-I' have heard ;né'f

'participants say, collectively and individually,

mmwwthhmmmwmumcmammM%wmw

‘mmamwmmMHmmbmmwmmuummmwo
‘mmmMMMmmMmmmmMMMMMHMMWmL

“and equitable access' to' funding,

Second,,we believe thut the clearinghouse concept needs to be
tiane‘ated and implemented into one or several functional centerse-
existing and new--which will provide a cascade of services inclnding
rapid access to studies, data,'curriepium materials, eelécteo bibliof B
graphies, and sources of instrulctional‘ materials.

Thiri, pre- and in-service programe which provide specifie infor-

mation about and direct experience 1n the deliv ry of science for thel .

phy51cally handicapped child should be available from 1nst1tut10ns,

[N

state and regional eenters. ‘ L y

Fourth, any study, project, workshop, diesemination proprem, ete,
to he fundee, reqardless of nature o ‘purpose, must define its pur-

poses and expected outcomes in operational, measurable terns and must

v

‘ am@tbwhﬁadﬁﬂhdﬁmdﬁhnﬁrwmkﬁhnmdakJ

taileﬂ account of the acopmplishments, data, and/or fundinps‘derived. ,
* To this‘end, there needs to he a full*time,,funded‘person (per-' .

haps -2 member of the NSTA staff) whose, task vould be to coordinate
these efforts : ' | ll D -
e said many other th1ngs These.are incloded‘in the exteneive

group reports. We are in reasonable agreement that:



1 Physically handicapped children mst have good K-12 science
education available in the least restrictive envivonment.
2. Handsron, multi-sensory activitles offer great promise as an

=‘J‘ an effective sc1ence instructional methodology for all ChlldIEh

]

‘3; Science career 1nformation should be, when appropriate, in-.

"

corporeted 1nto science courses and counseling courses at all °

'

levels and should b° avallable to.and used by’ elementary,

mmdmmmmdmm@mmmmumus
M

”i{ Although the central thrust must. be sound science education at

¢

teachers T o

=all"1evels of instruction, activities aimed at building co-
"« fidence, providing access, reducing bias and prejudice, and
engendering supportive behavtors by teachers and children

< [often called attltudlnal education) need to be developed

es an 1ntegra1 part of any science education program as needed.

Lt should be noted that this calls for empathetic support

¥

.'.‘focusedttoward maximizing 1ndependence and developing the

- fullest self-responsibility level on the parﬁ of the handi-

[ ! .

““tapped child, -

* and participant list.).

.phy51cally handlcappeo student

POSITION STATEMENT

. L
' A

|
To a8sess the state of the art and develop recommendatlons
for new d1rect1ons in sclence education end careers ‘in science

for the rhysically handicapped student, the National SCleP e

‘Teachers hssoc1at10n (NSTA) convened a conference L Sc1ence

Educatlon for the Physically Handicapped otudents. The conference
was supported with a’ grant from the National Science Foundatton
CNSF) The' ultimate obJecttve of this conferentc was to affect ’
the. qualrty of science edutatlon for the phystcally namdlcapped

student. Through‘morking sessions the conference pa’ttcipants

* developed a position statement on acience education for the

(Reier to theieppendices--terms

Handicapped children have 8 rlght and a need to learn basic

-

ssclence content and skills. Evidence presented at the conference :

indicated that handicapped children are interested in and capable

of learning science. Handicapped students have similar needs to

| those of non-handicepped students, -therefore, it is neceseary{that

capped students Aspects of the science curriculun should 1nc1ude

equal education opportunities be offered to handicapped students.

{

, Science courses should be an integral part of the education

of all handicapped students from kindergarten througii high school.

Physically‘handicepped students should receive the same compre-

\,

hensive exposure to the various fiélds of sciencé as do non-handi-

processu content and career education with emphasis placed on

i
v
;
!
|

|
|
I
I
I
!



' ’ esrly-vchildhood and elementary prograns as vell as mddle/ * ‘ ‘ STATE OF THE BRI

Junior high school and secondary school science programs The ; . - . o0
S , - ‘ The way to begin eliminating obstacles to the success of .
Lo teac"er who, teaches science to the- physlcally handicapped must Co

physically handicapped students in science education is to 1den-
possess 8 strong comprehensive science background. Science o
: tify the speciflc problems. Knowledge of what exists in the
, teachers utilizing multi -sensory 1nstruct1ons1 techniques and ;L : I
} ; field is essential, Based on the expertise, evidence, and ex-
lsboratory centered nrograns are able to effectively teach . . : 3 |
‘ . perience presented by the conference participants, an ovsrvrew

S ysically handicapped students in regulaz classes or special . \
‘ i ‘of the state of the art for ccience education for physically b
classes. The 1nstructiona1 straregies techniques and procedures C , B
o handicapped students is presented here.’ R
found to be effectlve with the physically handicapped in seience o '
: Conceptual and practical experiences assrst all students \ \
are those also found to be effective with, the non- handicapped )
in preparing for life.' If educators will help the handicapped
student A great need exists for the dissemination of education- ‘
student to understand, use, and appreciate science, then these
al rnformation ahout sc1ence naterials eaching aids, techniques, | -
. , . students may be nore able to consider science or related fields
conferences workshops- ete., to both the regular and special
| as career possibilities. Science isa vehicle for the develop-
education teachers who teach science to the handicapped students. - ' :
. ment of children. The study of science helps meet the psycho-
. Although nany of the conference reconrnendatmns are sone- : ‘ .
motor, psychological, and social skill development needs of hoth - .
what costly, farlure to meet ‘these obliaations will ‘most probably .
. the handicapped and non-handicapped students.
be more costly in terms of the loss of the physically handicapped
' Through ssctions on suence education, careers, teacher
individuals’ particular contributions to science and/or society.
, o S o, : ‘ o education, materials, and gvaluation/assessnent present posi-
The societal loss will be professional, human, and economic. ! v
‘ = ‘ . tive and negative practices are presented.
The. anticipation of this loss provides the necessary rationale .

for following through on these recomendations. - : SCIENCE EDUCATION

j . - , B Present positive practices: ‘ _—
¢ A.current, trend exists to involve handicapped and non-

handicapped children in science experiencés at an early point

, ‘ , » o ‘ ‘ in their schooling . -
. .b' ‘ ) P : : "9 Individualization in curriculun planning--specific to the

m

\ . 3"\“' \ ‘ B ‘ o




student's needs--helps prepare for the ongoing implementation of

‘i Education of the Handicapped et PL 94-162, |

¥Wﬁ Phu@hﬂh&@ﬁsmamSmtMmmt@mwnmelwﬂ
d restrictive educational environment is nandated by 2L %-142, This
lf includes science education -
d“ ¢ The trend to renove‘najor architectural communicative and
ﬁl attitudinal barriers in the schools facilitates learning in science

‘as well as other aress by physically handicapped students

:"IPresent negative_practices

] Science is not con31dered an important component of the cur-
‘ riculum for physically handicapped students.
“ [ Physically handicappedsstudsntSoare not receiving compre--
:hensive or regular exposure to sclences at any sducational level.
® Present prograns, facilities, and instructional strategies
have not been adapted to meet the needs of the physmally handi-
capped students in both special groups and mainstreamed seience
courses, ‘
‘ ) Teachers arehnot:always aware of and sensitihe tofthe unique
néeds of ths‘physically handicapped student.
0 Teachers tend.to Linit thenselves- to' visual or auditory _
. strategies of,instruction which may penalize some physically handi-
| cappedlstudents. |
LB Presentlp, there exist negative feelings about mainstreaming
. the‘physically handicapped student that sten frod a number of
l ‘atereotypes,‘e.g;, the stereotype that physically handicapped are |

also mentally handicapped.

[

1l

,/WWWWMWWMWMWMMHMu

’ Manp physicallyfhandicapped;sdudents are heing batred
from scienceacourses . especially those couraes'dhat‘include
| laboratory experience by physrcal barriers teachers wath
vnegative or fearful opinions overly cautious couoselors - ‘
prehensive parents etc .
.PHMMMﬂmMMWmmmmmmme
| students into disappropriate programs

0 Hhen physically handicapped students are placed in regu-

lar science classrooms the teacher generally has not been ade- '

anmmwmmmmHWManmm
‘and/or techniques to effectively help the. physically handicapped

student learn science

oRES L

Present pgsitive;practices: S o | 'f‘ .
| 0 A recent‘trend addresses the need for opening'career possibili-: d
ties, through presenting role models and’ identifying educational prereJ
~ quisites to science or science related careérs for handicapped studenb

: Present negative practrces

0 Generally, seience teachers are unfaniliar wrth the various

career opportunities available in science and related fields

1

. for the physrcally handicapped student, BRI

¢ There is no central infornation, dissemination system or
source; serving as a resource for persons interested in career

opportunities in science for the physically handicapped o




~ ter reqular classzoons.

P

‘s, While schools arethecoming nore accessible to handicap-

_ ped students, most schools have not and"are not currently hiring

handicapped teachers for regular tlasses,
‘. i

TERCHER EDUCATION

Present;posrtive practiCes

¢ There are teacher educatron programs to prepare teachers

for integrating the physically handicapped inte regutar science

“classrooms; however, these programs are linited to the efforts

of a few individuals. -
¢ Some teachers who have expertrse with a particular drs—

ahility group are beginning to share findings with other ﬁea-‘

" chers.

Present negatrve practices

N The attrtude of science 1nstructors, career counselors,

-and employers toward handicapped students 1s often neither en-

couraging nor pppropriate.

" 0little agreement has heen reached'as to what new skills
and~know1edqe science teachers should"possess to‘be conpetent
in meeting the learning needs of handicapped students:who en~

'

9 Hany science teachers (especially elementary level) do

not have enough knowledge of science education to make appro-

priate adaptations for special students; or they do not-have

" enough fami®iarity vith thé facilitative mechanisms‘of the

PRI

varjous d-sabilities of handicapped students to unde;stand what

adaptat.ins are necessary fcr an cptimal learning environment.

S

(] Most pre servrce teache*s it-seyvice teachers, and para= 'f
] ‘ t
profess:onsl scrence educatron prcgram= have not had to consrder :
the needs of the handrcapped.

0 Many teachers and coussuirrs have inaccurate expectas .
i i . . Ty !

" tions of handicapped students viich ¢ften rescit in poor student

performamce, o

) Some teachers are overe Jympathetrc toward therr handr-
capped students, this doeF ot allow the handrcapped students B .

equal opportunrty for acadmrr succsss and/or farlura..

-

MATERIALS B S

' Present posrtrve practiccs

o Currrculum deve1<pmv t efforts ha\o demonstrated that

‘phy51cally handrcappec student: can and, indesd, do succeed in

" science classes at the elementary, seconary and post-secons

daryllecels, often with wvinum eqniannt'adaptation.,

@ Major fihnncial support for micerials is'not necessary

to teach many science concopts to 4he handrcapped student,‘

howayer,‘creatrvrty is needed. Science wrth everyday thrngs

.mmm@mmmmmemwmsmmM

' L] i ‘l . ! ' I . ..
. invaluable learning experiopne, yarticularly at the elementary

lgvel. L

¢ The handieapped student can he ' valuable hunan resource - .

iMmM@WﬂmmpmmmmmMMQH‘

if-it is a confortasle situatiOn for'studentS).

* 6 The use of the'hands-on approach for a portion. of class

-tine in scienct; rather than only lecture.and demonstration

Mues the knowleage more accessible, meaningfcl and more appealing

JJA, k‘
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yrjto handicapped and non= handrcapped students.‘
" The uge of partners (mutual choice). for sone handicapped

,students hae proven to be quite helpful in the scrence class—

Ry

yroom laboratory

0 The multi -sensory approach is being used by gome science

; teachers. This practrce in the marnstreaned classroom can be
) very successful It allows the visually, audrtorrally or the
memmmwmmmmdmwmﬁvMaMMmMmmmm :

. students t0-expand ‘their science experiences,

. fPresent negatrve practrces

[} At all educational levels thexe is no current systematrc
oy in vhrch knovledge resources, materrals, etc., on teachrnq

" seience to the handrcapped can reach the classroom teachsr on

e regular basis.

fﬂ.lemmmmMMHMMmhmmmmw

trons in science for the handrcapped at various levels and in

various science disciplines, ' o “”i. -
l Most teachers do not have tine to devrse creative adap-

tations and materrals for scrence educatron for handrcapped
! i
. studenrs.
" EVMLOATION/ASSESSHENT o oy
A

'Present positive practices: | /

o The research on specral programs rn science educatron
- developed fora partrcular handicapped qroup 1nrsome model -

. program is conmendable. .

"w

. vPresent negative practices.,

0 Tvo recent natronvide surveys indicate that the major

'percentage of handrcapped students ate nct recelving 4 qualr-

) by educatron in science. A study done by Dr, BenJamin Thonpson,

Unrversrty of Wrsconsrn-Eau Clarre, l976, revealed that gtate

and/or other agencies have virtually no available 1nformation

,memmmnmmmmmm MMMmme'
- tion for the hdvancement of Science "Pro]ect for the Handicapped ;9
through Scrence survey, drrected by Dr. Martha Redden Ross, Y

"1976 indicated that handrcapped students recelve little scrence

u

mMMmMMWMmmmWMMM@ﬁ

quate to allov them to pursue scrence, scrence education, or
science related fields as- possrble careers.
OmmmmmMWmemmMMMHm
1nformatron about science education materials;, resources, etc,
concerning scrence education for the physrcally handrcapped

. 'f\ .
- 1y
student. ‘q o ' RN

]

L There are i fev definrtrve studies on how various

handrcapprng conditrons thenselves 1nf1uence teachrng methods,

_materials, and actrvrtres used to teach science.

) There are no definitive studies detarlrng whrch of the -

prograns and strategies currently avarlable are most approprrate

,"to the learning problems presented by the various handrcapprng

condrtrons.
T : e et
@ Many of the programs, materialy and learning activities

developed to enable physically handicapped individualsvto‘par-

"ticrpate in science educatron have been desrgned for specifrc

- 1ndrv1duals ot for groups ‘of indivrduals vrth a srmrlar handrcap

,
/
‘.
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" made avare and provide for many handicapped persons who need

. their'pre-service and in-service curricula,

condition. Consequently, the content, appropriateness and flexi-

 bility of these activities fer use with many individuals over the',s‘

broad spectrum of physically handicapping conditiohs is not knovn. :

nucouununrtons

The recuunendations that emerged from the conference address
. concerns about current and future problems in providing quality

: science education for physically handicapped students.

- GAREER oz )

Handicapped students should have equal opportunities to pursue
science related careers. ‘

.0- Careers in seience should be included among areas of career

exploration and skill development ‘for handicapped students; 1.e,,

seience should be an integral part of career awareness, explora-
tion, and vocatibnai preparation prograne.

O'MWWMeMMManmMmpmﬁmsMMM
lung-term‘educational preparation rather than short tern prepara~
tion for semi-professional or"semi=skilled and unskilled posi- |
tions.,

f&mMumwmmhmmwmmmMan

couraged to include components pertaining to.employment oppor--

tunities for the handicapped in various areas of acience in

9 Projectsruhich encourage the prepazation and dissenination

of infornation concerning career decision-naking for handicapped

students should be supported. lThis infornation should‘include

5

"In science ot, Science-related profeSSions

© TEACHER EDUCATION‘ oy

‘infornation should include role Tpdels, career sketches, and -
further resource contacts, and should be disseninated‘torpp_

elementary and Secondary schools,

%wmmmﬁmmmmmymmnnmmmmd

estahlished physically-handicapped iientists and science educa-

tors should be'iuily utilized in developing, implementing;pand

| encouraging the science education and\fmplOYnent of the physical-

ly handicapped B - \
¢ Science and science education as§5ciations should assist._
science oriented enployersvin becoming khowledgeabl& about the_
phySically handicapped person’s potential ;
e where POSSlble and deSirable, physi ally handicapped

students should have a work-study -experience in science.

® A network for the dissemination of cdreer awareness, 1n- ,

formatlon and upportunities should be develo ed to inforn

science teachers career counaelora physically handicapped and

non—handicapped students of possible employment opportunitiss

\\

\\ }
¢ Science career awareness, information, and opportunities .

struction process. \\\\ i

Pre-service, teacher education proqrans should prepare prospec-

~ tive classroon personnel to teach science to handicapped students;

and, in-service programs should- prOVide achool personnel access to
current 1nformation on teaching science ta handicapped students,

' “ducation of the handicapped ahould permeate the whole tea-

i

cher-and counselor program. Special emphasis shuuld he placed on {n-

r/"



creasrng sensrtrvrty to and awareness of the unlque needs of the
MmmnymMmedﬁmmtmwﬂlthnnhofﬂwmw
with other special learnrng needs in science classe= while en-

flphasazrng the srcrlarstres to non-handicaaped students

o The training of specral educatxon teachers of physrcal— ‘
Qflylhandrcapped students should include specrfrc science instruc-
c:tional methoas and currrculum materials that have proven to be

successful | ,‘“ :

0 Teacher’ educataon programs should provade pre-service

eachers ¥ith opporhunrtses to work with physrcally handicapped

w'students and to observe these students learning science in

’ regular and spec1a1 scrence classes conducted by effectrve science
teachers wherever possible. ,

0 Pre service teachers, in-servrce teachers, and para-profes-
srcnals should be trained in preparlng Indrvrduallzed Educatron
Plans AIER). . z/i .

Wi for‘special education teachers should be provided H
to permit them'to attend trainihg workshops and institutes on |
eachrng science to the physrcally handlcapped

" Funds should be provrded to facrlitate the trarnrng of
teachers in the modrfrcatron of instructional strategies, materrals,

and equipment to meet the needs of the physrcally handrcapped

. student {n science courses. | , .
0 Teachers should have 3ccess to guidelines and prihciples
for the adaptatlon of existing science programs/naterrals (i.e., ine

3‘ servrce) end support from. resources and personnel.

12

have taught science to physically handrcapped students in regular

" and/or special science classroons,

* dents to participate in sclence fairs and other science competi-

© Sciences, - ‘ . N

/'\
0 In-servrce teacheI eoucation programs should be provrded

for school admrnistrators and counselors by professaonals who

/" L3

\ Y . I

ems /)

, Methods used in teachan scienoe to physically handicapped students'

|

should provide opportunities for them to learn how to be indepen- L
dent learners and how to interact wrth non-handacapped persons. {
|

. O The seience’ classroom environment should be as natural
as possrbls. /‘

0 In-helprng the physically handicapped studentssolve prob-
1ems, the teacher/should‘limit thelr assrstance £0 hhat’the physical-

1y handicapped s‘hdent has a basis:for independent action to be 3

transferred and/utilized in the "real" world,

$ Scienc .teachers‘shouid‘encourage‘ph}sically handicapped -

" students to pursue independence in learring and augment that in-

dependence with strategies such as peer teaching, ©  »

) Non-handicapped students and physically‘handicapped stu-
nmmmemmmmmmmmmmmmms‘i
solvrng to invent technrques and devrces to assist one another in

learnrng science, .

¢ Science courses for non-handicapped and handicapped stu-

|
" dents should include as much hands-on'activity 23 appropriate. i

¢ Science educators should urge physically handicapped stu-\'

tiong spensored by such crganizations as the Junior Academy of -~ -




'physically hendicappen.v

. also be placed on the & J.ation oEvekinting curricula as vell as

' mrunrms/nnocmus

H 'Special consideration should be given to the identification and
dwd@mMofmumammlmmﬂﬂﬂw%mmtththp,
" elininate the bartiers.to the study of science for physically
- handicapped students.

.-Nmmg%mdusmudywsmdﬂpm&mmemfmﬁu

“Hscience progrnmslvhich include the physrcally handicapped at the

elementary, middle school and sepondary levels.

’ Curriculum develonment: prdjects which provide for the
i
hI in science should be undertaken. -
i”

‘9 In addituon 1o ulum development emphasis should

A l

on developing new‘curricula for the physically handicapped.

eIt should be required in the development of new curricular

muterinls that attel icn be paid to illustrations in pictures and
4§

text. Such mater nlt should include the physically handicapped

. a8 role models both 1s students and as scientists, in sclentific courses.

' Fundingishould belmadevavpilablerfor all related services
{.e., hrailledp,,recordércpcomputers, groud hparing aids, in
terpreters etcj)3to enable the physically handicapped student
10 participatp in the normal acthltleS of science education

0 Wmuhmdmmﬂﬂs%ﬂasmﬂmmdhmsormunns

developed by organizations like the American Printing House for,

the Elind must be made available to the regular classroom teacher

of malnstreamed phySically handicapped students,

-y ~Patiit education is needed to inform parents about materials

and ‘instrictional aids and setvices that are avadlable to facili-

oy 5
[ )

[}
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v

'
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- rent and relevant infosmation,

.+ O Professional education jo

~nals and newsletters.

0 . ]

' N . I

tate the science education of their physically handicapped child,
DISSEMTNATION |

Tn order for classroomﬁtearhers and counselors to plan and in-
plenent desirable science programs for physically handicapped
students it is essential that they have on-going access to cur-

[} ‘ ¢ ' 3

) The curriculum materials now available for teaching science

to phySically handicapped students need to be disseminated ina -

variety of ways. ‘ '

8 The development and dissemination of a newslctter con=

cerning physically handicnpped students in science educatiop would

‘help :nform teachers and other thSically hannicappcd studentts

who may Wlsh to pursue science

. Publications c0nferences or workshops devoted especially

tmeWmMWWWMMWMMW

fhmemwmmmMMMWNMumWMMMM

als should have reqular fea-

tures on science education-for the physically handicapped student. :

o Science Education for the Handicapped Conference Proceedings

“and position paper should be announced through educaliouul jour-

r J
Cot /
/

§ A central clearindhoueelshould be developed which would

. provide resources in the folldwidg,arens for the science education
(sl \ .

»

of all. handicapped persons

[
‘

a.HmawmeMMMwmuwmmmmmmhhw_

e JR—

b, Teacher training

\

c. Curriculum‘development
d, Personal aids to assist learning

e, Science education £or handipappedlstudkntsu



)

'

Sucﬁ ayclearing-houﬁe would nake these resources available for
widespread distribution, ‘ .
e Educational Resource Ipforma;ion Center/Science Math and En-
vironmental Education Cleariﬁghouée should receive information such
» as the following! |
) The proceedings and papers produced during éhis con-
ference and other cdnferences on related topics.
b, Articles end papers relevant to science education and
physically handiéappea,studentéu
mMMMWMMﬁMwmmmw
©  migsion of arcicles and papers relevahtlto science
education and the handicapped student. \
. BRIC/SIEAC dnformation mst be nade avellable 3t Little
MMwﬂmMWQWW&MMwm®MHMMMm

develop a hatling phone nunber available Free to classroom '

teachers at all lefels for gaining access to the ERIC/SHEAC system;

‘and to advertise this sérvice'in‘professional journals.
Ky Science teachers nust have easy access to the holdings
 of 'the Bureau for the Bducation of the‘ﬁandicapped‘clearinq- ;
houses for materials for the handicappgd‘such as the National
CMMWWRHMMWMMHMMMM&MMM&l
capped. | | ‘ | | L |
] ‘Professional educational conventions, bott national and

’

reglonal, that are related to science education should encourage

ang recruit'diSplays'and presentations by people who have been in- -

volved in science education.for:the.physically handicapped student.

0

All.guch conventions should be barrier-free.
Y o) :

EVALEATION/ASSESSHENT

In the absence of a body of empirical knowladge on teaching science |

to handicapped students, systematic efforts to gather, organize,
synthesize and disseninate this knowledge sheuld be conducted,

¢ Funding in seience edu¢ation for physically handicapped

aMM&sMMdmimmuﬁtohdﬁewnkﬂmdwﬂwmm{

research, evaluation and dissemination.

¢ Agencies responsible for research in education should be

encouraged to do mo;e'émpirical research on science education

" for the physically handicapped,

I  # Research should be conducted on the specific instructional .

-strategies and techniques, and instructional equipment that facili-

tate lgarning for the‘physically handi capped,

 EDUCATIONAL ORGANIZATIONS AND AGENCIES

Each professional education organization and agency should be
actively concerned with the rights and needs of physically handi-
capped- students to be taught science in an appropriate classroom
setting, . 3

0 Each science education,organization/&égnéy shouid accept
major brqgram respongibilities toward planpiﬁq énd implenenting
science education fof the physically handicépged.

- # ALl boards of science education orqaniiations'shculd in-

clude representation of/for physfcally handicapped individuals ‘

:

:

f)"lq‘ i
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ag well as a science educator who. had experience with physically
handicapped students, | '

J Standing commiotees onlécience education for the physical-
}y handicapped student should be established within science educa-
tion organizatioos/aqencie;.ad both national and reqional'levels. J

® Presentations on handicapped students should be planned |
for all science education conferences, When appropriate, these
paesentatioos‘sopuld be dirécted to the general assently of -
science teachers, not to small groups.

0 Professional science education and scientific organiza-

tions should'develop strategies for informing logislators and

IWMaﬁmwmmmhmwmmmmmmmmm‘

{n science and should support the formation of a special com- .

migsion to.study the problens and, recomend strategies.

. 9 General quidelines should be established for facilitating

Qadety in the laboratory. A handbook on recommended adaptations

that science teachers can make to acconodate physically handicapped.

students in regular classrooms and laboratorles should be pub-
llshed and perlodlcally updated,

9 Funding institutions should support summer. science pro-

grans which include physically handicapped students.

) All"television progran sponsored of approved by educa- i
tional organizations/agencies should include captions and/or
1nterpretors.

o Approprlate science activ1t1es should be 1ncorp0rated 1n-

---gram -a community organizations such as scoutlnq groups,

A .-’

YMCA, ywca, museuns, parks, etc., which should actively seek

| partic1patlon of the physically handloapped.

]
)
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APPENDIX A = A Doffnition of Torms

PHYSTCALLY HANDICAPPED SFUDENTS Yor the purpose of this tonference

 ADITORLALLY HANDICAPPED

QRIHOPEDICALLY HANDICAPPED

VISUALLY HANDICAPPED

HATNSTREAMING

N_SE ‘ f

phyedeally handicapped students vere

, deftoed as visually, auditorially

' Impodrmento of msele g s

and orthopedieally impared students

- in kindergarten through twelfth grade

with one v e of these hancicaps
and fall vi iu the average andfor
gbove avercy v e In dncelligence
(o8 neasured ¢
verbal instrus.

Inpainents afleo: ) hearing ability

* totally or partic:

o the
Lnbs, '

Impairmentu affecoing Sl 1y
or partially, .

Public Law H4-12 aduca;i-;.,

Section 504 of the Naticas® “sish .|
<ntion Act of 1973,

. "ndividualized Bducation v gon°

neait, g written stalenent for 4 fandie
Copi o child that {s, develupsd and

* lzxented by school personnel in
e Ldance with parents <od students,

Ve strooning refers to the kemporal,
* instruceional and soclal intepration

of ¢iufble exceptional children with

notnal reers based on an ongolng i

dly'dua:ly determined educetional pian-
ning and progranming process and re-
qulres clagaifieation of responsibility
ameng regular and spectal education
adninistrative Instructional and sup-
portlve personnel, (Raufan, Gortlieh,
Agard, & Ruble, 1975)

. 1 Nationial Sciesce Foundation,

4 Sclence Yor the'Handioapped Assocdotion.

ther verbal or nop-

i capped dety
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+ Counedl fér Elementary Sclence
International,

! hssoclation for the Educutl‘qn of
Teachers fn Sciencc.

1 Natdenal Sclence Tenchers Assocla-
tion,

. % Amerdean Assoclation for the M-

vancenent of Sclence.

*+ Burcau of Educatfon for the Handi-

capped,

t Blclogleal 82 lence CQurriculun
Stuu'

o Counc&l for Exceptional Children,

: Nodel Secondary Schrol for. the Deaf.
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. APPENDIN E
. What did you hope to acconplish by attenriin.g?

The Natlonal Science Teachers Assoclat {on

A'WORKING CONFERENCE ON SCIENCE EDUCATION FOR HANDIGAPPED STUDENTS

Apell 0,6,5, 1978 Washlngeen, B, C,

QUESTIONNAIRE
. , . Scsction III - Qutcones

sy A, Did you achieve your purpose for aitending the conference?

In order to evaluate this HSF sponsoréd project, we would like you to fill

out this questionnaire about the NSTA conference o Science Education and the :
Handicapped. . Yes . Somewhat No
Your input will be valuable-to ielp us deternine whether we have reached Baplain

bur qoals .

Thank you for cooperatior,

T

Conference Connittee, Science and the Randicapped

- il -- B, HWhat 'part'of' the eonference did you find most productive?. Mease”
‘ : exolain why: ST o
Section § - Facilities

‘& FPacilities: . Good Fair Poor

Commant(s)

el

‘ What part of the conference did you find Jeast productive? Please
%, . hssistance for landicapped Participants:  Good Fair _ Poor__ explain why: :

¢omment(s) ' : Lo

‘Sectlon II - Bacquoﬁnd Infornation T =
: D. What did you pereeive the goals of the confercnce to be?

A Check the basis for your primary interest in this conference o

1, __Science Biucator 4, __ Special Bducator
2. __ Scientist 5. _Career [ducator
3. Parent 6. __ Counselor ! ,
: ‘ ' E. Were these goals achieved? Yes Somewhat No
7. ___ Other (Specify) . : — L— e
: . . Comments:
B. Check the handicap of primary interest to,you

s

L "__Visual '

. _;Ort"hopedic 190

2, _huditory Lo Al

! \)‘ ). . l-‘ B " ) l . " ‘ . )
B ' ¢ l Y . ) 3‘{; ; ‘ " ’ . '

IToxt Provided by ERI




e ‘ , 3 .
4
\‘
\ .
i L} s
‘ | !
' F. Ifa samxlar confercnce was\conducted 1n the future. what change(s) QUESTIONNAIR%
would you recommend: - . ‘
e _— : ——— ¢ Section 1 Facxlltxes
‘i‘ ‘ A Facalxtaes~ ' ' o co !
" C ) o : S ' N . I
oy _ : e - —_— .Good'-‘54%*- Fair - 43t Poor-3t  MA- 03
N . - : C S . ' R ‘ o T ) A
N o . ' —— — ‘; » Sample Coments: ' ! A
A . General Comments: , ¥ ‘ . KR e piorent o b o
R e A AR ?;' e Lo C
‘f\\\‘ ; — s _ - R .f?-', = Main meeting room too small ‘ ,
TR L < o oo \
!., _ . e .. 401 morert Lo
. Ca - SR RERTEY ' - — ' o
r —_— , — — e ™ = Aecessible, pleasant, better ventilated rooms,than most hotels -
o . C e = Larpets-were hard to maneuver wheel chair over
— . ; " = Needed tables for "working"
' / '
= 'Other
- ) . q
o = Ramg from second level of parklng gorage needed
o " ="Roons were good size
: : e o .= "I enjoyed my stay at the Sheraton Natlonal and so dld my
;. . Lo ‘ o o L gu1de dog, Magglp
' ) . PR ' ' <
v . '?,Jfﬁv.ff,‘ ' "B Mssistance for Handicapped Participants:
o i o0 - 568 ol - 2058 CBoor- WA - 2058 |
o —— : -
o ~+ Sample Ccmments.
R . . e " - Pleased that funding was avallable for people to bring their
[ R oo e . ‘ own aids
L s , o e . --Rooms were too gmall
Lo L - S R SR : . = Conference daily hours were, £00 lonq for wheelchair particir
e o ’ : : U ; pants
' P R . o e b - Infornal, but adequate
1 ooy o O , - Interpreter did an excellent job
S - o * A1l percents are calculated on the mumber responding (39)
' ‘ oo oo : ‘ ~** Nunber of’participants giving sinilar responses
| u ‘,
} ) l" } "
. ‘ . )
. o ‘ .
. - . . o
’ 7y . ?
s
JJ(»
i ’ ! ! SE— -
[ / ,.“ t q . - ! )
| o * ' " ’ ‘-.. e
| N



Sy I - Background Informatlon

oo k the basls for your ‘prinary 1nterest in this conference~ .

"

o 1ence Educator - 388

“, [ ientist S UL T |
ot ' -“Jo

4, oc1al Educator -- B3

. 5 Career ‘Tducator . 5 . : N
E1 Cohnselor | ?::'0% ‘

1oother T - @

8. Combinations:

YRS 2673
‘«“_.19&3-3% Te7- %
IR 'S g6 - 50

R

185 - 3

v
H

3, “Check the handicap of primary interest to youf

*1 Visial - B%‘i v
2, ‘Auditoff - i}%:? . . '
'l{ Orthopedic _— , | ] x"-.o kS
.:4. M - 548 . ,
E fS. Combrnat10n5° | '
Ligbs ¢ 2idenm
BTV

"l il -5 3
€. What ‘did yoo Hope, to accomplish by attending?
Sanple Connents: '

20 or fore | P

- Frnd out what science teachers are doing to plan for handi- = -

[N ‘

capped studerts A ‘-

-
'

182.

- learn basic state of affairs
- Find out about science opportunities for the handicapped
- Find out the needs of handicapped students and how that fits
into science education
' ' ¢

5 or more

= Develop recomnendations for improving educational oppor-
tunities for the handicapped-
- Make gome recommendations with regard to careers
- Develop position statements
\§earn from others
= Incorporate new knowledge into professronal courses
~ Identify ideas that should be incorporated into pre- and in-
service programs for teachers

2 or rore L ’ o .
=Bea role model . .
- Contribute 1life experrence a a handrcapped person who be=,
came a scientist '

tter

- To raise avareness about the need for positive attitides
= "le accomplished the goals I wag concerned about = now we

mﬂMwmmmmmmmmmuN

Section III - Outcomes

‘ Yes - B5%

A Did you achieve your purpose for attendrng the conference? :

Somewhat - 153 .

\

No-08 WA-0%

. Sample Comments:

- Small group partrcrpatron and sﬂhrrng was "marvelous’ - cross-l

‘fertilization from various figlds was important .
= Made useful contacts - gained insights and information

nmmmwmmmmmrmmmmWMmmﬁ.

in such a short time .

- People at the conference were aware. of problems of handlcapped
in science courses

= Hopefully from hearing papers and meetrng these handloapped

WMWMmmwmmmme

attitudes -

~ Depth of commitment to and understandrng of the problem by

" NSTA members is very encouraging :

- Good exposure to ideas, strategies, methodologres

- Implementatron of conference recommendations should accomplrsh
a change:in thé state of the art

- Hrghly successful conference '

- [ E
LT



‘4~B.mnmnﬁmem&mmmMNHMMwmmam°Mme
S explaln why: -

- ' C . sanple Comnents: o ;
Sample Comments: ‘ : -

ommmmmmMmummMmm?'

10 or more
'15 0r mote ‘ : -
- Develop needs-statement paper | ‘ ; :

- Group work sessions - Make reconmendations

. : o o
5 or more : - 5ormre ' K

- Panel discussions ‘ - - Define the state of the art

- Filnstrips, slide show, equ1pment denongtration - Inprovement of science education for the handlcapped
- = Opportunity to interact with handlcapped leaders "= Pool information fron experienced teachers
- Presentatlon of papers . - ‘

2 or more . ‘ : '
Other - - . - ‘
- Cross-discipline exposure/interaction

- Whate paper . -, - Digsemination of ideas for science for the handicapped

- Focus on science education adaptations' for handlcapped - Tdentify oroblens of handicapred
- Mary Pudd Rowe's presentation - ' : ¥ Pronlen ppe

T/Develop national goals and policy for sc1ence for the handicapped
| = Balance of presentation and interaction . < Make educators aware of handicapped students' needs and
. ‘ - pergpectives. so that the teacher ‘can act on them

'

' ) Omer
C. hat part of the conference did you find least producéave’ Please

explain vhy: “"To £ind out where science educators are in providing science

education for the handlcapped
¢ To evaliaté current practices in scaence educataon and career

Il

- Sample. Comments:

opportunities

5 or more P . S
' R U L ,
- Growp work sessaons CL . o . . Ee »

a o - Panels , b S "L ere these goals achleyed’
| - Reactants to panelists o . _
- . ‘ I ' Yes = 648 50mewhat 28% No-08.  NA-0%.
2 or more o oo L : o : u
e ' el N - Sample Conments: - o .

o - Paper presentataons . o
s = People shouldn't have been allowed to go over- the 10 minute 11m1t

- Yes, if the final paper reflects our reports and is impiemented
- OVerprogrammed

- Can't tell if the goals are achxeved until the goverment and’

. D ' L ' others take action
. Oher ’ o ‘ - What happens with the reconnendations will tell
ST ' : SR B = Yes, through the interactionlof the participants -
L . - Sleep (unfortunately necessary)

- " llked the cooperation and commitment of my group"
- The writing (i.e., "work" of the conference) came out better.
) * than one would have expected e
. - Yes, assuning this is the beginning

' LR

o - Lectures and conments by US government representataves
’ ’ - Sunday night get together

4 b . : ‘“
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Ay
U

B Ifa 51m11ar conference was conducted in the future, what change(s)' ‘ - Super conferencel Fundlng needed for 4 days - per. d1em :
would you recommend? . ' , should cover real. expenses

- Schedule,vas so rigid that there was lrttle tine to share rdeas 5

.~ Sainple Comments: ‘ S i o with other individuals
' : - Excellent conference = I appreciate being invited
- Wonderful sense of cooperatlon = 1 learned so much = I'm

- Provide partlclpants wrth the papers beforehand - richer for the experience - I hope to share learning in
; = Narrower objectives - provide more time for consideration . the communlty nade friends at this conference -
- Nore time - to ghsorb, relax, meet with others C _ can't praise highly enough-
- Yore time ‘for unstructuted discussion and _reflection o = Thoroughly enjoyed, but I'm exhausted!
- less structure, nore interaction - more analysis of the - Let us continue! -
3 “materjal presented to o '

- Better structure for initial group work - however, I thought
the organization was outstanding _ -
- Provide tine for biologists to meet together jtist to dlSCUSu . o
. their ‘concerns abbut handicapped students as blnlogy
-teachers - sane. fornchemlstry, physics, earth science, ety . .
- Exhibits, displays, demonstrations of mater1al/equ1pment that
" vorks with handlcapped students
- 'Booth 'set up with presest’ programs for teachlng Handicapped
- More technical information on engineering science project . ‘
adaptation for handicapped stujents . S h ’
ﬂMNeWMmsmM@uerhmmﬁwmnowmmmuu ' o
~ More emphasrs on 1) science teacher training for handicapped =~ . . \
' ":' » 2P stience career education for handicapped ot a

f

- = More meetings #ith people dealing with SpElelC handicaps
——----—Longer'workIHQ‘seaatons, perhaps all morning or-afternoon
- Bring in‘more educators not yet comnitted to our cause to,
wnmrwmﬁnw-wwmammmwmw ' vt .
-+~ Longer tine for the conference, perhaps a week ~ . s

W

. Y R ' y ' "
v . . . . ¢ . Lo . . i

‘G General Coments: L s

T T LU Y 7 ; Ce
Positive - 59" Medtral - 5% - Megative S8 W2

v P Y o ) ' - , .
‘. S, K R . e,

Sample comments-

- Good range“hf part1c1pahts - many qood people . w" Lo N L
+ = Participantselection was.axcellent o TR .
- Yost valuable conference ~ I felt-able to*contribute and leagn - "7 -
part1c1pants ‘brought - super-qood knowledge " and -exper iende, base
~in science: for handicapped = preparation and plannrng o
. excellentlydone| - ool S Co
= General ‘feeling was p051t1ve, desprte cr1t1c1sms - the: real . S .
‘," test of the conference will be if changes occir N e C
-« Time: for informal’ JXap, sessions feeds: to be allowed ' B a
- Need to consider broader range’ nf handlcaps, rncludrng NN o S - ;
- learning dnd behavipr disorders © - eiie o o : /
"+ = I hope NST,will'seek funds to 1mplement the reconmendatlons o '
" from this conterence

o . f .
.. \, . o : KT

v
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