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. Deaf students have some "speci.l" educational needs that are

-

different, at least in degree, from the education needs of other

students. If the schools are.to provide appropriate academic and career - \

preparation far deaf students, their needs must be identified.

Some of the educational needs of deaf students have been examined

[

in the past. For example, the vocabulary needs of the preschool deaf
child were addressed by Miller (1954). Bukroughs and Powell (1974)

discussed the.education needs of deaf children and how these needs varf

‘' .

among deaf students and Stewart (1971) projected the education, service,
and rehabilitation needs of deaf persons during the 1970s.
With different needs, it appears that thera are implications for the

curriculum of the Jeaf child; however, as Moores (1978) point; out

v -

very little has been done in the way of development of
special curricula outside of language and speech training
and auditory training. 1In other areas, especially those
involving traditional academic subjects, the tendency is
“to rely on texts, courses of study, syllabi, and curricula
designed for studepts with normal hearing. Sometimes the
material is adapted without change, and sometimes it is
modified - which typically involves a gimplification of .
vocabulary used.... Because speech and language have been
seen as the major need for deaf children, content areas
such as mathematics, science, and social studies have
received ingufficient attention. Traditionally, becavse
teachers of the deaf have been expected to be teachers of
language and speech, even class time designed for academic
subjects often has been devoted entirely to speech and
language remgdiation. Since most teachers of the deaf
have not been trained in specific areas, the tendency to
sacrifice content is intensified.

—




The academic area of science is one which is most definitely

neglected by teachers of deaf students. Menchel (1978) describes a-

v N
"sad lack of science education for the deaf in the elementary and

secondgry.schdbls." He visitﬁd twenty-four schools during the fall

of 1977 and reported that .onlv four had good science programs. *He -

p— .

observed "poorly equipped. ‘'laboratories,' outdated science books, no

science courses until the eighth grade, no 'hands on' experiments, no
Vd

laboratory peyicds, teachers whe are not qualggied to teach ‘'science

v

and the sterebtyped idea that science is too haré for the .af student.

The Amwerican Association for the Advancement of Science (AAAS)

.

conducted a survey in the fall of 1975 to asgertain the amount of

science education handicapped students were getting. The AAAS survey
. . - , 3

reviewed the pést and current curriculum guides for teaching science®
E 3
to deaf students and, as reported by Redden (1976), "where it is taught

at all, science is presented as a way to solve specific life problems
= - \ N
of health and safety. Science conceptﬁ, laws, and prgtesses as well as

- -

attitudes of curiosity and prohlem—solviqg aré'gsually ignored." 1In
the elementary giades today, many children are introdﬁ%ed to the scien-

tific method of problem solving and they learn the vocabulary that allows

*

the understanding of scientific concepts. It would seem that without

this background, it would be extreﬁkly difficult to achieve success at
] . -

the secondary level and-beyond. ™

AAAS also curveyed residential schools for the deaf and, as described

by Redden, "efforts are being made to improve science education for the

* 1college-tn and' studeﬁf...ﬁigh school students in residential facilities

; ( 6

*
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receive a betfer science education than thqse in the 'mainstream' of
education or in special classes in puklic schoolsf..[however;] ~he
general opinion of the science educators at the residential séhools is
that their secondary érograms are far from adequate, and their elementary
Programs are all but nonexistent.” —

«

There is also a dearth of literature with regard to scienée edu-
cation strateg%es £6r use with deaf students. Anselmini (1967) desciibed
the importancé of‘carefully sequenced topics in-which new material is
related to previously learned material, Owsley (1962) and Lang (1973),
as-well as Ansglmini, emphasize the importance of ”handéfon”hexperienceé
and the use of mediated materizls. Lang focused on the success of
individualization of instruction for éeaf students and in a 1979 paper,
he presented suggestions for "mainstream" physics teachers who might have
a deaf stydent im the éfassroom. T.eitman (19685 and Cohen (1967) also
suggested increased attention to the individual needs of deaf stidents in
science classrooms. Fitzgerald (1968) célled for flexibility in teaching
facilitieéland class'schedules,rand the use of;instructional macerials as
— important factoys in’a successful science curriculum for deaf students.
As can be expeéted; the lack of qde}ity science education programs °
and science education séraéegies for’deaf students creates a situation
that rarely éllows the heaf student to choose science as a possible céﬁégr.
However, ,there ar; also several other factors related to deafness which
L]
tend to create c.reer development problems for deaf individuals.

Hoeman’ {1965) citeqithree factors which have received considerable

attention from peychologists. The "(1) lack of information on the world
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\ of work, (2) lack of insight regardingfintergsts and-abilities, and

(3). personality problems whjch may accompany the handicap of deafness."
. . ‘ .
Clarcq, Speegle, and Johnson (1973) describe how the acquisition

and compilation of information are disrupted, resulting in a breakdown

’in the normal career development process due to the fact that many avenues

.

of communication are not accessible ‘to the deaf individual. Similarly,

. McHugh (1975)‘£elate§vthat the hearing impaired individual -cannot compile

"career information necessary for vocational maturity" as,casually or as

»

fully as a hearing individuai. ’

. '

Deaf students are "culturally isolated,” (Menchel, 1980) isolation

Ve

- " not in a physicAl sense, but caused by the lack ozépommunication between

id v

people on which is based information used to struchture personal goals and

objectives. Galloway (1979) makes a comparison when he describes th§
. -
’ hearing child as being constantly’ exposed "to tﬂe 'values-of a work-

oriented society' and thus [becomihgj aware' of the problems and rewards

-

» inherent in a wide variety of occupations,” . .
Jencks (1979), not referring to "deaf individuals, hyrothesizes that .

. \
attitudes, values, and behavior have a strong impact on oct.p~cional

éucq@ss. Wyks (1980), hcwever, describes the deaf student as often

3

“lékkingtinlﬁhe attitudes and skills which will be the foundation fé;
qu;re pccupationai success."” .

Ini addition to the _:tors descrihéswabove, it is important to note
that "an emphasis upon the schoo}—job relationship hﬁs always been >

considered within the domain of the technical oy vocational school”

that a deaf child migﬁt attend (Noretskf & Beach, 1980).{ Also,
‘ \

- ..
1 . - ¥
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-

%ﬂstorically, there“~has been underemployment and underutilization of

the deaf in the U.S. labor market (Schein & Delk, 1974). :
. +

g

Deprived of'qnaiif;‘sciende~education*and career development

opportgnitiés, few deaf students select a career in science. The

— -
-

identification of the science carser develfpment needs of deaf students

. H
would proyide a basis' for seience and/or career development programs

for deaf students.

-

*
t
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REVIEW OF THE LITERATURE

- . »

-

Any consideration of the science career development needs of deaf

s
-

students must be based on a systematic review of_the literature regard-

t ing the status of science edutation for deaf students and the status of

L

- -career education and career development for deaf students.

L

The Status of Science Education for Deaf Students
. It is ironic that while science and technology have benefitted
’ - 4 13 r
deaf persons in praptically all facets of their-lives, reciprocation has

# been minimal. .Advances in hearing aid>technology, telecommunication
« devices, and television captioning, for example, have provided more
N ! 4

comifortable leisure time for hearihg—impaired cohsumers. ,Similarly,
; applications of eiectronics and c0m;§tér ieéhnolog% have played imp;;tant
‘ roir;lin facilitating the‘lntégrapion_of deaf individuals into academic.
and empibyment environménts. Yet, despite these }ole;, science has been
a néglected‘area of the curriculum in contempprazy school pjbg;;ms-serving

® deaf students. As a consequence, it Gomes as no surprise that gthe number

R . % - F . ~ .
of hearing-impaired high school graduates pursuing sciequfic and technical

L ' oo \ . .

careers is extremely small.

I | H
s Over one hundred fifty years have transpired since the first school

= *

*

programs were established for deaf chjldrén in the United States. A

review of, periodicals regaiding the education of deaf students through

-

these years, however, reveals a dearth of litera:ure on sgé:nce teaching

. ' that has been paralleled by the absence of science as an integral cqnponent

- - -

N t

6 'I()°




- it is not enough to be told that the "book sa&s so." The deaf child

of the deaf student's school curriculum. ;n'fact, it was not until
»

this past decade that any signifiéant effort had been taken to rectifv
this situation. .
7 ' 8
As mentioned, the literature on educating deaf students has been

-

virtually devoid of articles on science é@eg%?né until recent yzars.

o 7 :

One of the earliest published articles on the subject was a simple attempt

by Ekstrom (1956)‘to encourage sciente ggpching in the lower graﬁiﬁ. A

.

{gw years later, Owsléy (1962) repeated this plea.’fﬁe wrote that the

deaf child's inherent curiosity cannot wait to be satisfied and that :

.

- —é:— . -
must discover on his or her owri ‘some of the elementary wonderments of the
.

fascinating world of science. -

a—t
(]

Owsley's plea for enhanced science learning oppq#tunities was one of

;Lveral isolated attgmpts during the early sixties. More exténsive B
‘. ) . . .

1
.

efforts to upgrade science in the curriculum of residential school programs

N N

- were made in the latter” half of the decade when a number of articles and

. ! ' o~ '

. : . . P :
. a 'book were published by the Voqu Bureay. Anselmini (1967), in describ-

4

ing a junior high school science curriculum for deaf students, emphasized

. - . .
individual laboratory lessons, hands-oh experiences, utilization of media,

T

and plahning a careful sequence of science topics. He recvmmended that

" the toéic?'&ﬁauid not only provide ‘an understanding of facts and skills,

but should give the deaf student a backgrcund for future course work.

L ' -
Anselmini also stressed the importance of correlating thelggvélopment of

lenguage, reqding: speech, and lipreading skills with science instruction.

3

4
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Leitman (1968) wrote tlat the many hours ‘'spent by th=2 deaf ‘child in

" formal instruction tend to foster a passivity which runs counter:to the

- - ¢

.child's need to explore his or her world. Historically, educators of the

. deaf have tended to'place a premium on'immobility; however, there is some
<. *

esidence that this is beginning to change. The literature appears to

s

reflect the general consensus that deaf children are more successful in
- science programs that irvolve individualization, self-initiated discovery,

. N N -
and explosftcry learning eaperiences. The.importaice of  hese general
pedagoical strategiES and curriculum development recommendations has
been reiterated in different ways again by Owsley (1968) as well as by

N Cohen (1967), Fitzgéraid (1968), Lang 31973), and Egelstdn and Mercaldo .

-

(1975). - ' . .

Only a few references cah bé found,ip‘bhe literature which illus~

[ 4

trate efforts by teachers of the deaf to apply the curriculum materials

: developed during the late 51kties ani early seventies for children with
: L /—> .
normal hearing under the auspices/gfxfﬁe National Science Foundation.

- Alexander (1970),'Cunninghaﬁ/1197l),'and Dietz and Ridley (1975) described
the usefulnesgxof/giementary Science Study (ESS), Science Cu}riculum
ImQ;OVement Study (SCIS), and Sc1erce as Prog;ss Apprqach»(SAPAJ ma+er1als,

-~7 .. respectively: Grant (1975) attempged to\adopt ‘the Biological Sc1ence
5 : v
Curriculum Jtudy (BSCS) units originally developed for the'mentally
. -
4 [ . - * Vs
retarded fd{\:se with low~-verbal deaf students.

- Despfte heir encouragement, the use of such materials remauns-

1

minimal to date.’ Lang and P¥opp (1981) have shown §§Et§ﬁlthough'thesé

. _0' ¢ ° R M M .-
curriculum projects have been deﬁegstratgd to be successful with hearing

-
’ -




students, the primary reason they are not used extensively in the

’
education of deaf students appears to be that many teachers of the deaf

are simply not aware of the existence of such materials. Inadequate

" training and information dissemination techniques in the education of

the deaf are largely the problem and it is mggt severe at the inter-

mediate and secondary levels. .Jse of such inquiry-based .materia’; as

‘the BSCS, CHEM-Study, .and Physical Science Study Committee (PSSC) is

much lower in schools for the deaf than in programb for hearing students. L.

s

With the passage of Public Law 94-142, the Education for aAll .

Handicapped Children Act of 1975, there has been an enhancement of

-

educationgl opportunitie~ for many deaf students. In particular, the -
law has served as a catalyst for educational research, curriculum

deveibpment, and prdmotioﬁ'cf active invclvement and change in the .pro-~
. R v = ) ’
\) ) . N
fessional organizations conc;;;Ea\with\§cience*educétion. «Probably in
. ":\1\ ]

no other academic discipline has such a rapid ;Ea‘pqg}tivé reactign to

PL 94-142 gwept through *he rfnks of educators and other brofessionals -~
as it has in science. This qignificant mov&ment hac been a turning point .
. . 7 . - N . . 7
in the history of science education for deaf students and a description
of some relevant activities demonstrates the extent of professional .
. ) ‘ 4
commitment and possible long-range effects on sciane education for deaf -

students. . ’ * )
In 1973,  the Board of Directors of the Amerjican Associat. . for the

Advancement of S?ience (AAAS) . stablished the Office of Coportunities
7 ' .
in Science. The Project on the Handicapped in Science was launched in i

-~

1975 and has published and disseminated a voluminous amount of information

: s
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on science and the handicapped. Recent AAAS national conventions have

-~

included a number of sessions reartaining to careers ih Science for

handicapped persons. .
v ’

.

Other professional organizations sucih as the Association for the

*

Education of Teachers."in Science (ALTS), the American Association of
Physics Teachers (AAPT),, and the American Chemical Society (ACS) Lave
also offergd special‘séssions, colloquia, or publications on handicapped

students in ecience. A Northeast Regional Meeting of the AETS a few years*’

9o offered a presentation describjing the major components of a course

.for sensitizing science teachers to the needs of handicapped learners

(Lang & Eg sto -Dodd, 1979). An AAPT Sympqs1um on the Disabled in

Phys1cs in 1979 i cluded presentat1ons by phys1cs teachers from sereral

. colleges*and universities yho were themselves deaf 6i'taught deaf students.

The American Chemical Society devoted a major part of an issue of

The Journal of Chemical Education to ten articles on teaching hand1capped

. students in chemlstry (March, .1981). The 1980 ACS convention was held

at the Natipnal Technical Institute for the.Deaf at the Rochester Institute
) . 4 A .
of Technology. Several sessions petf&ining to teaching physically handicapped -

.. . g
'ersons‘in chemistry were offered.)\ -

New organizations have been established dver the éast few years to
fecilit%te partieibation of handdqapped student? and professiongls in
science;\ The Foundation for Science and the Handicapped is an organizatiog‘

of several hundred successful handicabped scientists who offer their skills

to help solve problems related to the handicapped. The Foundation'is_
L]

associated with the AAAS. The Science ‘for the Handicapped Association

. ) . r

. s

10
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focuses its efforts primarily on dimensions of—sqﬂénce curriculum and
4 -

wteaching and offers an ”éxgglleﬁt bibliograpey”of articles and research

reports dealing with science for childrg@{ﬁith hearing, vision, or
. - S - K*
orthopedip impairments. This group of about one thousand members is

' associated-with the National Science Teachers Association.

»
11

\ In_1908, the National Science Teachers Association conducted a

three-day Working Conference on Science for the Handicapped in Washington,

H

D.Co# During this conference, educators presented papers on aspects of

science education for deaf students (as well as blind and orthoped-

.

ically handicapped studentsf. These papers énd discussien sessions

were summarized in Science Education for Handicapped Students (Hofman,

19783. Participants in the gSTA'Working Conference on Scieﬁce Education
fcr’ﬁadaibapped Students identifijed several major thrusts taward improving

the quality of science instructiqp for:handicapped students. For deaf

students-these included: 1) the dedelopment of technical signs for specific

H

science vocabulary; 2) adaptation of currently available science curriculum
-

materials to meet the experiential and linguistic needs’of deaf ehildren;

~and 3) increased involvement of deaf science teacHers working with ‘.earing

impaired students. ) ¢

.

. /
As one illustration of the positive results of this working conference,

selected signs for science instruction have been collected by faculty at

the Kendall Demonstration Elementary School. The manual includes suggest-

ions for activities using the i;lustrated signs (Burch,’ 1978). Caccamise,

El

et al (1978), described another project,WQ}ch involves the collection,

evaluation and dissemination of technical signs on a much broader scale.

- . 111 ,.155
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Inclucded in this projeét are signs for secondary and post-secondary
level cheaistry, biology, ana‘bhysics terms. A general overview .of

communication with deaf science students is provided by Lang and .

Caccamise (1980).

The National Education Associaticn has published a thtbook

titleleeaching Handicapped Students Science. This book includes
chaptersion pedagogical methods, evaluation stratebies, and science
career development activities for handicapped students, including the
deaf. . | , . e

The effects of PL 94-142 and the enéuipg "mainstgsaming" movement
in tﬁe field of science.education are clearly apparent in the increase
of published articles after 1976 on tear hing deaf students. Hadary
(1978) descrlbed an interdisciplinary approach in teaching laboratory.
science and art to deal anir;;;;;_;;;azggggga~students. The development
and modification o{uscignce gurriculum materials for mainstreamed deaf
students has also been discussed by Stolte (i978), Lang (1978), and
Borron (1978).. ’

When developing such'materiaié, the determinants, concommitants,
and gffects of deafness all rlay sigrificant roles. The effects of
hegring loss on language performance, for example, and the lag behind
'éormal hearing peers which results as a conseguence of the auditory
deprivation hag been discussed by many (Davis, 1977; M;ores, 1978; etc.)
Although educators of the deaf have appealeé for an emphasis on science

as a means for cognitive development and for the development of language

skills (Owsley, 1968; Leitman, 1968; Bybee & Fendricks, 1972; Ebelston‘

»

- 16
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A“& Mercaléo, 1975), science has continuously received low priority. #

. Many teachers view speech and language as isolated; major needs.

. ) Féw see'science as a vehicle for developing communication skills. ’ . .
* While Furth’ (1965), Piaget (1974), and others believe that

) cognipive‘dévelopment is manifested withéut language,‘ language may
e

{ aid in the internalizatioﬁ tﬂ:t occuxs when ; <hild interacts witﬁ.
., _objects .n the enviéodﬁent. Learning to classify, ordér, matéhlxand

. - ) . R
soré; for example, all’ prerequisites to learning measureient concepts,

‘occur through the interaction between the child and objects ih theﬂ

. - ! .

environment (é.gn, through structured or unstructured play activities).
Boyd and George (l??%}fhévé hypothesized that restrictéd experiential .
"y B » . _ L

v
deprivation is mbrexgp/blame'than language deficiency for the lag in

abstract thinking/6§Thearingfiqpaired children. Their investigation

‘_illgstfhted the imPortance of classification and physical manipulation (’
of objects on tha conceppﬁal categorization sﬁills‘cf hgaring—fhpaired ’ -
- '”"Ehilargh. ) ' f -t o D

Moores (1978) writes that even with the many implications for
. . “ o .
specific curriculum development for deaf students, very little has been . ~
done in the way of designing materials and techniques outside of lagguage,

speech, and auditory training.- Data have recently been collected through

several studies that substantiate this situation in :glation to scierce

~

education for deaf gtudents. . ’ .

Burch and Sunal (1978) surveyed elementary science curricula in
forty-seven residential schools for hearing-impaired student3 and reported
- - N
that 21% have no established science programs. for grades K-6. Fewer than

‘ +
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20% of the schools surveyed used guides for special help, or strategies

- .

and activities different from approaches used in regular school cﬁrgicula./,_
LI ) : -
The authSrs concluded that if this sample is typical of all schools in

the population, science curricula in a‘'majority of schools are not pro-

A

vidihg appropriate: science education for\{?ung hearing-impaired students.

. In a more"comprehensive study, Lang and Progp (1981) surveyed 479 =

.scienze teqcﬂers.serving deaf students in 35§\school programs in 45 states

and the Distgict of Columea.- Nearly 74% of th@ respondents'had no degrees

in science education. Over 56% 9f the science teachers had studied feqpr.
-~ .

than twelve credits in:undergraduate sciencé. Almost 90% had fewer t;pn

twelve credits in graduate school science. The survey evaluated education.

and training Sf -science teachers and the general adequacy of curricula,

instructional resources and facilities. . Insall areas that state of

science education was found .anting.

Through the years it ‘appears that a vicious cycle has been created

'in the education of the deaf. On the one hand, those who are able to

%

effect change in the school curricuium take note of the low priority

science has receivel historically.‘ The attitude is taken that if natiepal

R |

leaders do not recognize the worth of sgfence, then they must know some-

_thing. The myth that science is “"not for deaf students” cpntinues to be

perpetuated through ignorance. - \\~

s

On the other hand, those involved with national curriculum planning

i .J N -

efforts }n the education of the deaf work with data obtained from school
programs. Since science is givenm such low priority by the schools, it

*

is assumed that there must be insufficient support for a project to

,
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upgrade science teacher training or the quality of curriijﬁg'materials.
. - The status of science education for deaf gtudenfs is low and in
practically all facets of the field, leadership is needed. Granted that

there has been more interest and work in the area sirice PL 94-142, that

some good programs do exist, and' that there are some highly qualified

gaﬁcators presen teaching science, a formidable challenye still lies
5? ahead in going beydnd the status quo. .
&

The Status of Career Education for Deaf S$tudents

I

In years piior to 1965, career education often was “imited to J
specific vocational training in the state residential schools for the
dea.’. Once.a student graduated from such a program, he or she often
had received specific skill training in a_field and was then expected
t‘fentér thf job market. ‘

Upderraff and Egelstc1-Dodd (1981) point out that although this

~

N\gwa§ certaihly’of oreat:benefit to countless deaf persons, it was limiting

s . -
—

in a number of ways:
® The occupations for whith students were trained were often determined
by sex, availability of specxallzed equipment in the schools or by

other factors;
» A
e  Students were often "tracked" as academic or vocational from a .
relatively early age and, once tracked thusly, it was difficult

to change tracks as a student®s interests and talents &natured;

® Little attention was paid to labor market trands in students’
communities for the purpose of shiftiqgazﬂf offerings in a par-

ticular school's curriculum; .

o Little attention was paid to supplemental programs related to
students’' career development; for example, learning to use a
checkbook, to complete job applicatiemm forms, to driver“education,’
to consumer math, and to other cricical life skills comporients of
successful career development.
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Further, "the broader society of the times was far less accepting

i

of handicapped vorkers. Deaf persons did not have the pfotection
against discrimination currently offered by Sections 503 anhd 504;

there were few interpreters outside the major metropolitan areas or

-

away from the schools for the Geaf except for heéfiggﬁfamiiy*membéfé.‘

s

There were also innumerable barriers to successful career development

(Updegraf? & Egelston~Boaﬁf/z§81).

©

. \

. Stolte (1979) has described how the handicapped face many barriers
to sgigessful,career development. The mcst notable include the’ lack
of role models, deprivation of content in their schobling,'and discrim-

ination based on negative societal expectations and personal aspirations.

.

Deaf students must face all these problems and overcome the add¥tional

R . L
burden of a commurication barrier. . .

_ Deafness, like sex, represents a charactgristic regarded by society

-~

as a handicap fo¥ holding certain jobs. Hearing-impaired students suffer

- ) .
not pnly the same curriculum deprivations that pcrpetuate stereotyping
o«

of 6ccupations as their hearing s o , but also they have not had career

*
v .

edycation exposures which have .been planned and implémented with their
+

particular gyp?,bf handicap in mind {(Munson & Egelston, 1974). Junior

A N
high school-aged deaf adolévcents are reportedly three times more likely

to stereotype occupaticéeyby sex than are their hearing peers (Egelston &’
Kovolchuk, 1976), and the correlation of stereotyping jobs by sex and by .

deafness for deaf college students was found highly éignificént {Egelston-

*

Dodd, '1977).
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Not only are deaf workers found in disproportionately large numbers

among low pafing, low status, dead-end jobs, but the majority of deaf
sstudents at thévtwo collégeé for deaf students (GallauQeé College and
Nat}onal Technical ‘Institute for the Deaf) are enrolled in programs
traditionally appropriate for their sexual identity (Cook & Rossett,-1975).
Both distributitns show the effect of self-selection and aspiration based
on traditional stereotyped notions of what deaf men or deaf women can do.
Deaf adolescent women reportedly have a more traditional view of their
sex role as mangféstea in vocational chgi;es than ao their kearing peers.
Numerous séudies have shown that educator; of the deaf recognize
the inadequacy of careef education in school programs serving heﬁring
impaired students. Curtis (1976) surveyed educafors to prioritize the
needs for instructional materials: Career education ranked as a high

priority need)

ndents felt a strong need for instructional materiais

to assist them wi

i - =

‘and others, positive attitudes toward preparation required for occupation,
knowledge of dut%es and responsibilities'involved in various occupations,
~ ;

and knowledge of specific snurces -of information about careers. In another

-

study, Prickett & Hunt (1977) identified high priority areas in need of
attention in the education of the deaf over the next ten years. Out of
48 "high desirability" itéms,'"more attention to career education and

career needs of the deaf" ranked eighth. Ih a more recent study, Maruggi

(1980) found a strong, positivé féqction toward cafeer education goals

aﬁShg administrators and vodational and academic faculty in residential

\

and day programs. Maruggi conclddes that while career education has the

v
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potential for improving thQ&fdrmal preparation of young deé} people
in our society, the support of -educators is necessary in order to

successfully implement programs and meet the career development needs .

of this poPuIaFion. He stresses the importance of well-planned career
education programs in the schools.

. There is a general dearth of literature regarding the education

of the deaf which.illustrates programmatic efforts focusing on career

education. Wentling, Butterweck, and Zook (1976) descrike a career

. e
awareness program which included origntation and counseling components.

*

ggblansky (1979) describes a summer employment program for deaf youth.

* L
in which teachers have opgortunities for observing changes in attitudes:

. 3

- -

of both students and employers. The‘eight-week project provides infor-
mction so that the teachers can improve the;; preparat;on of.deaf students
for océﬁpations in a éompetitive job market. Maxwell, Cleary, Lubbers,
and Ireland (1977) giscuss a program %or low=-achieving deaf high school

? students which teaches them various aspects of employment, including the

self-awareness concepts of attitudes, grooming, and the-assumption of ‘

. : - %
relationship between increased’pay zpd improved skill.

responsibilities, as well as economic awareness con%pts such as the
In -1971, the Cooperative Résearch Endeavors in the Education of the
Deaf (CREED) project was undértaken to implement the varjous developmental
»~ theories of vocational choice that consider choosing a career as a process |
extending over a period of many years. L

3 A
During Phase I, the Career Insights and Self-Awareness Gaming Program

-

materials were tested with deaf students. In Phase II, a new component,

P
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Learning About Work, the field trip, was deveioped. Thé arrangements for

-maLing a community .survey of appropriate industries and fcr contacting

L

business people to organize a visit by a class of deaf students were

included in The Teacher's Manual for Learning About Work Through Field

Trips.
' During Phase III of the project, three new components were developed
and tested: -1) the Work Function Slide Series, consisting of 23 work

- . ¥
function slide sets; 2) the Career Opportunities for Deaf Students

Series, consisting of 40 career information briefs; and 3) the work values -~

‘clarification strategies as presented in Clarifziné Work Values. Each

component helps implement one or more of the four channels of career-
learning-maturation: 1) the self, 2) the conceptual, 3) the experiential,
and 4) the informational. Learning exposures in these channels are pro-
vided by various activities which use thé concepts and vocabulary of the
occupational catégoiies and system of classification devised by the Unitgd

-

States Department of Labor. In 1975, the materials and activities were
testzd in 20 schools for the deat across the United States as part of a
teacher in-service training preject sponsored by the Bureau for the Education

of the Handicapped (Munson & Egelston, 1974).

In 1978, the Pre-college Programs #t Gallaudet College and the

* Natjonal Technical Instituté for the Deaf (NTID) began joint support of

the National Project on Career Education (NPCE}. The NPCE was specifically
designed to generate and provide solutions to the career education needs
of deaf students -identified in two w?rkiig conferences held earlier in

1978. 1Its purpose was to focus on in-service training in career




Sl

- A Y

education for educators working with primary, -elementary, and secondary
level hearing impaired students. The long-range goal for*the NPCE is:

Each state will have agmodel career education program
and a cadre of.career edufation facilitators who can

- cassist the personnel in other schools serving hearing
impaired students to a) develop and implement plans -
for & comprehensive K-12 carker education program, and .
b) infuse career educatioa.goncepts into the school
curriculum (Egelston-Dodd, 1981). -

+

B

Operationally the NPCE spans three stages. fhe first stagé,
197&-79, ¥esu1te§ in the development and implementation of a model
workspop ;n career education and pianning skills and a program of
techﬂicai,assiérance. The wérkshop and technical.assistan?e program
were prototype-tested w££h eight participant schools from five states

e

in the northwest region and the State of California. An additianal

' workshop component on how to deliver intensive training in workshob;‘

L1

.format was developed to train participants to become better facilitators.

= ’
---In-the second stage, 1979-80, the delivery skills, career education -

and plannlng skills contents were taught by a national tralning team
composed of facilitators drawn from the staffs of the 'NTID and the Model

condary School for the Deaf (MSSD) at Gallaudet at four regiohal-sites:
. .

.

. buring stage three, 1980-81, four more regional workéhqps with a

focus on summative evaluation of the model workshop, (%o gﬁke the program
: .
eligible for replication funding for dissemination within each state) were

conducted. Presently, 60 member schools in 42 states are implementing -
N .

career education in—seééfé@ training as a result of NPCE (Egelston-Dodd,

L]

L

1981). ' :

t
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id These career education programs are the major curriculum efforts

A -

now underway to enhance the career development of deaf students. The

SN ‘present study will identify the science career development needs of deaf

.

students and provide data which will have implications for these and

3

futuf;Acgreer education programs for deaf students.

F
?
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This descriptive study included the following procedures: a

review of the literature; a preliminary identification of needs; the’ .
3

develqment and admn.‘:stratlon of a questiénnaire; and the ana1y51s
of the resultlng data, derwatlon of implications, and formlation of
recmnendatmns Ead1 of these procedures is described below.

* Seview of the Literatire

'I'hé review ?f the literature covered the status of science cduca-
tion for deaf students and the status of care?t education and career
development for deAf students. '

Pxelmmaxy Identification of Needs }

.2
The preliminary identificatiaon of the science career develogment
" nexds ofdeafstudenf;swasacmrplisiaedby&ravdng&xthe]mmledgeof

a panel of eight national experts 'I'hls panel included science pract.l-

tioners, science employers, science educators, career devequnen
specialist:s,' deaf education specialists, and representatives of
deaf commumity. Eachoftbeseexpeﬁshadexpenenoe in or were

L ]

fam.llar w:Lt.h deafness. ,

‘the panel merbers were pmvnbd with a description of the study,
a l:x.st of five exanple need statanents, and a descnptlon of the

qaedﬁc procedures they were to follow. members of the panel

" deaf students. Alloftlepaneljsmspmses,cbtaine@overthetele—

A \ '

-
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phone and through the mail, were sumarized and analyzed. Based on this
analys:.s,allstof 24needssta1:anentswasdetemu.ned These needs
* stahamtsweregxmpedbytq:calaxeasandthmlxstofneedsstate—

RS

ment. formed t.‘pe basis of the questionnaire used in the validation of
the .elmi:axymds t

H

VA
Develcptent‘and Administration of Qaeeumnalre

The questionnaire lisced‘the 24 science career developnent needs
‘as identified by the panel (seeAppendleforacopyof‘t’hequestJ.ormlre)
‘Provision for responfes was made usizg a five-point scale with values
*  ranging from "Much mare important than other needs on this-Hst," to
" MMuch. less important than other needs on this dist,” and finally to "Not
a need,"’ Eadlzespomhntd\eckedtheself-percelveddegzeegf mportance
of - each proposed need. A final sectmn of the questa.onnalre pemltted
respaﬂents to identity. add1t1cnal needs.
’mequesuamuemsamnittedtoe@ertsmquestwmalre con-

s{:mutlm far criticisim and possible revision. Once rev1sed, the cuesuon-

-

K naire was pllOt tested by ask.mg approximately twenty colleagues, unfamlllar

w1ththestudy 1ftheymﬂerstoodthequest1ama:.reaxﬁcm.;drespomixf ,

.«

they were famLar with the toplc. Those individuals participating in the
pllottestvexenotpartofthestudy = f )

The respondents to +“=z survey represented elght groups: deaf
sc:t:entlste, science mdustry, science educators of deaf students, ‘caxeer-

* development specialists working with deaf ‘students, rehabilitation programs

-

‘*

and services for deaf persons, coamurity pro. rams and s‘tppeft‘:ixze\services

-

g
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for deaf persons, and educational programs training those who work with

' deaf students. A prinary rource in the ifientification of these individ-
ualswasthepanelandalsothe"DuectoryomegransandSéruces,

" American Annais of the Deaf, CXXII (April, 1981).

‘ l 'l\tmty individuals representing each group were sought to paftici—
- pate in the study. The panel was asked, "If you were to identify twenty
people who répresmt [e.g.,}'rehabili*.cat.}on programs and services for
qéaf persons, who would you selecti” For/sme/gmps it was difficult to

identify twénty persons, for other|groups more. than twenty names were

" suggested ing'.tiallf.“
A 1 e questionnaire was mailed on September 22nd with a letter describ--
ing the study and the mportance of having 100% response (see Appendix B ~

foracopyorthelefter) Same responses were received almost immediately |

and within the first two weeks a few individuals called or wrote saying
that tiey would not be able to participate. In cases where the individual
was i1l or on foreign travel, a replacement was sought by asking for

Ky

additional names frcm panel members most fatuhar with the area in question.

lnothercasesaplfuxecal wasmadetofurthere@lamtheselecuon
process and the need for t individual's response. This procedure worked
in all hut a few cases the individuals were still not convinced they

were qualified to respord or-had the time to Yespond. In all, twenty addi=- \

tional respondents were identified following the original 160.
mOCtoberlzm,;*n'eéallingbegantothoseindividualsvmohadnot
- mailed back their conpleted qu:—:st;mnair’e‘ p‘App"oximately three quarters of

the partlmpants were called. Of those called, approxirately one-half




~.

requested that a second copy of the questionnaire be mailed to them. Two
weeks after a first follow-up call, a second was made if there had been

m.‘re?onse Very accurate records were kept regarding the telephme calls
made and second questw.onrmres sent, By Navenber 10th, campleted quest.l.on-

naires hud been recelved fru}all 160 parta.cxpants.

Analysis of Data
Dataxesultmgfranﬂmequestmnpauemmoodedarﬂkeyp\mchedfor

caxmter processing. Analysis was accamplished usmg smyprograns of the
Statistical Package for the Social Science (SPSS).

F ¢ each questionnaire item, the following were, computed: the
frequency of response for each of the five points on the scale, the per-
cent of response, the mean response, and .the associcted stancard deviati:m
and standard error of the mean. These statistics were camputed for each
item, for each of theeJ.qbtgmxpsof resmondents, and for the total group
of respondents. .

Additionally, for each item a one-way analysis of variance was caom-
puted to determine if ther. were significant differences among the mean
ratings of the eight gmups For each resulting significant F-value
(p<.05) appropriate post hoc tests were perfommed to 1dent.1¢y the groups,
with significantly different mean ratings.

As the surveys were received, all addlumal needs 1dent1f1ed by the

, respondents were carpiled. In sm\e_gases, respondents wrote 1etters to’
accampany their- survey to e.xplam the aadltlcmal need they had 1dent.1.f1ed
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When all the surveys had been received, these additiqnal needs were-

g:bq:edarﬂaxxeedsgb&i:mentﬂmtencmpaésedﬂecmweptsbeﬁq
suggested were written.

Tables were prepared to describe the data. These are presented
in the resilts section that follows.
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The results of the toidentifytheséiemecaxeerdevelomént'.

needs of deaf sttth:s in the following mManner: Statistical
Desalpta,cn of &mrvey Statements and Idenwéfication of Additional

Noeds Statements, - e’
'Statistiéalnescrimimofs\mvaymedsvsutamt’;\

s Tableslthmxth{pmsentbasic statmtxcal mfcmationregardmg
ﬂlerespumesofﬂeeightmspaﬂmtgmpstoﬁx.umdspmsentedm
ﬁlevaeyofSclaweCamerDevelcgtatheedsofDeafsuﬂents. The

'ﬁrstmlummeadxofuesetablesnstsﬂnelghtrespaﬂmtgmzps'
polled 'Ihesecorﬂcolumuﬂl@atesthemnberofrespmﬂmtsmeach
grcl.p to rate that need statement. The subsequmt five colums mdlcate
ﬂwepemaxtageofeadxrespuﬂmtgmpdeﬂgnatmgeawmspmsecategoxy.
' thus, 36.8 under the colum "much more® means that 36.8% of the respcndents
inGrﬁpA,DeafScimtistA,zhsigrmtedﬁatparﬁmlarraedasbeﬁgnmh
mwtﬂmﬂedummedsmﬂeamfom. The final colum,
readeai,pxesmtsthemmscomsforemmedforeachmmt
group. mesescozeswerecalculatedbyascnbmgavaluefmn4(meanmg
"mdxbre")too (!!Bamng"NotANeed)toﬂxesurveyzwpmses
Inorderbodetemu:aJemeﬂxerormttlierxeedswererateddlfferently
byeachmspmﬂentgxqp,analysesofvarimwemreperfomﬁmtbemarg
foreachmedbe’wemi:equﬂmtgrulps Of the 24 apalysés run, only
two yielded statistically significant Jifferenoes (p<.05). Since the two
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5tat:|.st.pally significant dJ.fferences were w1th.1.n the spura.ws range

mmmmgé:his large nurber of analyses, the findings indicate no
consistent significant differences between groups in the rating of '

tlfvanousneeds Refer to Tables 1 through 24 (Appendix C) for a

[

" detailed statistical description of the need ratings by respondent

Table 25 (page 31) sumarizes the statistical information on the
ratings for all 24 needs across all respondent growps. This table
presents in colums the mean ratings for each respa\c;ent group for
all 24 of the need statements. The final colum on Table 25 indicates
ttnovemllnéanratﬁxgssmed_acmssnéspaﬂentgmpsfbreachof
the 24 need areas. Tre relative importance of each need can be seen
fram this overall rat.'ag. ‘Ihislastcolu;nsimthemedsdiwlayed‘
a substantial range of ratings, fram a low of 2.02 to a high of 3.61.

Table 26 (page 32) then presents further descriptive information
byanmgingtreumeqstatmentémomerofﬂxeirover'aﬂtotal
scores sumed across respondent groups. The needs are presented in

. ozﬂerofﬂ:eirinmrtanoetoallrespondmtgmpsca;bired

Itlsinportanttomtethatthéeightmedstatetmts which were
rarﬂcedtheh:.ghest mdaumdeverycamtecaxeermfomatim

.tothedaafstmient. The first two need statements would provide the

deaf student with self-assesament information (seeing a role model, a
deaf student can consider "I am like that person; therefore,..." as
would actually having an opportunity to assess their interests, assets,

—_-
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- . mBIE 25 '
Mean Need Scores by Respondent Group

33

- k\\h””ﬂd“t Group A B c )] E F G H T
a. Encouragement to learn more ghout science 3.26- 3.2 3,2 3.35 3.2 3.1 225 3.1 [3.2
b. Moresscience lessons in elementary schools

for deaf students . 3.15 3.1 3.25 3.15 2.95 3.0 3.16 3.15 {3.11
¢. Science courses in grades /-12 developed
specifically for deaf students 3.95 3.3 2.8 3.3 3,15.3.25 3.16 2.78 {3.1
d. Literacy of sclence topics in a variety
of periodicals 2.65 2.05 2.4 2.0 2,45 2.15 2.55 1.75 [2.25
¢. An awvareness of the importance/impact of )
science and technology in/on our lives today 3.35 2.95 2.95 3.25 '3.35 2.7° 3.15 3.2 |[3.11
f. An awvareness of the market for scientific. : .
and technical sKkills today . . 3.3 3.3 3.15 3.6 3.25 3.1 -3.3 2651321
' 8+ An avareness of the variety of science . - '
careers available 3.5 3.5 3.3 3.65 3.36 3.2 3.25 3.35 13.39
h. An avareness of the various work functions
thic individuals perform in science careers 3.4 3,55 3.2 3.35 3.35 3.25 3.05 2.6 |3.21
i. Information regarding technical and semi- . .
professional science occupatfons 2.94 3,42 2.7 3.2 3.35 3.2 3.0 2.8 |3.08
1. I!nderstan:iing of the emergiag roles of -
vomeén in science N 2.35 2.7 2.4 2.7 2.2 231 2.4 1.9 |2.38
k. A realization chat science offers profeasional
. career opportunities for handicapped people 3.4 3.6 3.55 3.4 3.25 3.35 3.3 3.3 [3.39
1. A realization that science offers professional .
! career opportunities for women 2,35 2.9 2.55 2.85 2.55 2.5 2.55 2.10 |2.54
®. A realization that science offers professional )
_ career opportunities for minorities 2.5 2.95 2.6 2.7 2.35 2.5 2.45 2.10 |2.52
n. Role ng:iels of deaf iudividuals currently -~
employed in science-related occupations 2,65 3.45 3.65 3.55 3.75 3.8 3.55 3.55 3.61
0. Identification with role models of deaf
individuals in "responsiple” science careers 3.2 3,52 3.35 3.4 3.6 3.5 3.3 3.15/3.38
P. Realization that there.is nothing new about
a deaf person in a science career through
study of 19th century deaf scientists 2.05 2.10 2.26 2.05 2.3 2.45 2.0 1.52(2.09
q. Information regarding the ways some deaf ’
people in science careers adapt work and
personal lives to compensate for deafness 3.4 3.31 3.6 3.0 3.0 3.5 3.2 2.683.19
t. Identification of potential barriers to science -
careers and methods of resolving them 3.2 3,31 315 3.3 3.15 2.8 3.0 2.88 3.1
i 8. Visits to scientists' work sites/science , ’ y
industry facilities 3.0 3.21 3.15 3.05 3.25 3.25 3.1 2.89 (3.1
t. Exposure to people Mlgaged in science .]3.05 3.0 3,05 2,95 3.1 2.95 2.9 3.0 |3.0
u. Familiarity with communication among workers .
in science careers 3.15 2.73 2,55 2.4 2.9 2,65 2.5 2.662.69
v. An appraciation of the rich and varied lives . .
that lcil!}tiitl lead 2.5 2,05 2.0 1.7 1.95 2.05 2.05 1.94 j2.02
w. An opportunity to assess their own interests,
"~ asasts, abilities, and needs related to the
demands of 2 career in science 3.5 3.57 3.3 3.7 3.45 3.3 3.65 3.4 |3.48
X. An svareness of the educational opportunities
__in sclence prepacation beyond high school 3.5 3.63 3.1 3.3 35 3.1 3.25 3.10 3.3
S " e '



TABLE 26 ‘ I

Ranked Needs St atements
(1) n. Role models of deaf individuals currehtly epployed
‘ in science-related occupations Ry .
(2) w. An opportunity to assess theI:\zsz\interests, assets,
abilities, and nqsds related ‘0 the demands of a
career in science = ) R
(3) 'g. An awareness of the variety of sclence careers available
(4) k. A realization that scienc» offers professicnal career
opportunities for handicap, d people
(5) o. Identification with role mo of deaf individuals
in "responsible™ science Lareers
(8) x. An awareness of the edufational opportunities in science ?i
preparation beyond higH school
(7) £. An awareness of the market for scientific and technical
R skills today .
(8) h. An awareness of the various work functions that
individuals perform in science careers
r . -
9) a. Encouragement to learn more about science
(10) _ q. Information regarding the ways some deaf individuals
: in science careers adapt their work and personal lives
to compensate for their deafness
(11) b. More science lessons in elementary schools for deaf students
(12) e. An awareness of the irjortance/impact of science and
technology in/on ous lives today
(13) 8. Visits to scientists' work sites/science industry
facilities
(14) c. Science courses in grades 7 to 12 developed specifically
for deaf students
(15) r. Identification of potential barriers to science careers
and methods of resolving them
(16) 1. Information regarding technical and aemiprofessional
' science occupations % ,
(17) t. Exposure to people engaged in science _
(18) u. Familiarity with communication among workers‘in. )
science careers -
(19) 1. A realizatior tkat science offers professional careet
opportunities for womep
720) m. A realization that science offers professional career
opportunities for minorities
(21) j. Understanding of the emerging roles of women in science
(22) 4. Literacy of science topic. in a variety of periodicals (\
(23) <« P Realizat:lon that there is nothing new about a deaf
. person‘in a science career through study of 19th century
deaf scientists
(24) v. An apprecianaan of the rich and varied lives that

scientists lead
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abilities, and needs). The next need statements would provide career

information regarding: the variety of science careers available, opportuni-
tigs forr handicapped people, role mode)? in "responsible" careers, educa-
tional oppartunities, the market for scientific Bls) and vork functions.
The lowest ranked needs statements were much mare general; however,
based on notes and camments written by the Survey respondents, it appears
L ﬂxatjtl'ethreevneedsta‘tamts that ranked the lowest may not have been
" clearly m. "An appieciation of-the rich and varied lives that
scientists lead" ranked the lowest. Same respondents questioned whether
or not scientists do lead rich and varied lives while others asked "rich

-

and varied as canpared to wham?” "Realization that there is nothing new
abouta&%fpergmiriasciemecareeftlmwghsﬂ:dyofﬂﬂxcentmydeaf
scientists” rarked 23rd. Most caments indicated that this would be best
acca?pnshid through a study of 19th and 20th century’deaf scientists.
"Literacy of science topics in a variety of periodicals" ranked 22nd.
Several respondents asked for a definition of the Ex;n "literacy".

Identification of Additional Needs Statements

-

Finally, Table 27 (pages 34-36) presents those additionai needs that
x;emidaiﬁfieawﬂesumymspaﬂmts. A content analysis of the open—
ended responses suggested four additional need statements, each of which
zepreémts a gategorizatim of the open-ended xespa'i‘.es

A need for "training programs for teachers of deaf students" was
mentioned (in sasxe form) by several respondents. The respondents mentioning
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TABLE 27

Additional Needs Ideantified

7

= —rm

A, Training programs (science education/career development) for

teachera of deaf students

RESPONSE (CROUP

|

> RESPONSES

® "Teacher training programs that include
science training in deaf education'

¢ '"Training programs for teachers need to
be improved' - such as methods course in
. science teaching for deaf education majors"

e "In-service for teachers of the deaf"

e "Need to make teachers of deaf aware of value
of using materials especially designed for
them (NSF, BEH, etc. projects)"

tary science to enable teaching concepts
instead of facts"

s '"More qualified sclence instructors at
junior and senior lLigh’ level" -

e 'More, better qualified science teachers
in upper elementary grades and up"

e "Specific training requirements f¢r elemen-
tary deaf education teachers in the :
sciences"

= u
i {

. "Up-grading the skills of teachers of elemen-

G'

C.
C.

H.

Hi

E.

G.

Community Programs

*

Science Educators

o
Science Educators

. >
Community Programs

Training Programs

Training Programs

Rehabilitation Progfams

{
Community Programs

-

B. A foundation in the basic skills: reading, writing; computatien

RESPONSES

®

RESPONSE GROUP

o "Allied coursework:

o "Reading and writing skills"

e "Better academic preparation in elementary
and secondary schools in math, english,
reading"

e "An awareness of the'necessity of a sound
English and mathematical background to be
-successful in a science career" '

ath and logic for
school students"

deaf junior an

o '"Awsreness of t\e importance of intelligible

written commini\ations, i.e., good English"

A,

B.

A.

A,

Deaf Scientists

Science Industry

Training Programs
Deaf Scientists

Deaf Scienfists

34
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TABLE 27 Continued

?

o ‘"Awareness of the generality of .math appli-
cation in science: math for communication”

e '"Familiarization with requirement to communi-
~ cate adequately in a science ¢areer by
technical writing"

B.

-
. "
3
3
.

Deaf Scientists

Science Industry

‘l C. Information regarding the world »f work

=

RESPONSES

L

‘e "Realistic information about working and what
employers expect from their employees"

® "Indoctrination abcut the realit.es of
living/working"
e "Thorough understanding of the employment

rights of handicapped persons"

e 'Students need to know the “importance of the
‘work/study effort involved in becoming a
worker in the sciences™

e MInformation on specific work functions,
task analysis, and expectations/requirements
for science careers"

& "Identification of the cognitive processing

skills needed for various science careers”

*

1

D. Sufficient support services, resources, and materials

RESPONSE GROUP

Deaf Scientists
Deaf Scientists

Sclence Industry .

. -

Community Programs

Training Programs

Training Programs

-

RESPONSES

e ''Need support services in classrooms (1nter—
"~ preters, etc.)"

- "Adequate resources and materials"

"Interpreters Iquality and knowledge of
scientific gign)" '

o "Need for''critical mass' at any-one school
in order to provide sufficient equipment )
resources, science experiences

G.
G.

BI

Cammunity Programs

RESPONSE GROUP

Community Programs

Science Industry

4

Community Programs




TABLE 27 Continued o !

E. Other neggg

' RESPoNSES

RESPONSE GROUP

e "Educate instructors and counselors about
science/technical careers"

e "A plan to ¥0hvince the schools for the deaf
of the need for a program addressing these
needs" :

e- "A comprehensive curriculum guide for
sequential progression/deyelopment in
science education"

e '"Basic research in the methods and materials
to be used in the education of the deaf in
science areas"

e "Awareness/realization of the opportunities
and potentials for success of deaf people
in science on the part of parents, early
in deaf students' education"

e '"National sclence career information
.network/clearinghouse"

e "Visits to science fairs (state fairs with
‘scientifié displays, etec.), planetariums,
etc."

b

E.

Science Industry
Deaf Sclentists
Rehabilitation Programs

Community Programs

’

Educational Programs

Sciencde Educators

®

Rehabilitation Programs’

R K]
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this need belonged t:o‘the "traiﬁi.ng programs,” "‘ccnmm’ity pmgran,"' and
"science educators" categories. ‘

* Res;mdentsw}nareﬂ'xemelvesdeafsclenustsorbelongtothe
science industry response group, identified a need for "a fomdatn.on

in the basic skills: reading, writing, computation” and g need for "infor-
mation regarding the world of work."

/ A need for “sufficient support services, resources, and materials"
was suggested mainly by individuals fram the "commmity proggrans" response
group. "

Other needs, identified by one survey respondent, are listed at the
end of Table 27. They follow no particular pattern and camnot recessarily
be considered as a "special interest” of the respondent's group.
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IMPLICATIONS -

‘The present study has several major implications for the science
career preparation ofdé.afs_uﬂents. These ‘implications are of three
kinds: those which support and extend assertions already in the literature,
ﬂmet;hiéhnmcmmherﬂleuterauup,mﬁﬂbsemidmmpresenttmwamaq‘
for e:plomatl.m This section reviews the specific study implications.

Related to the first kind of implication, the results of this study .
addmwortboearlj.erstatane?tsinﬂelitaraumewhidihadmtpreviws-
1y been backed b?»dat;. For example, the first wo factors related to
deafness which tend to create career development problems for deaf individ-
uals sited by Hoeman (1965) as receiving considerable attention. from psy-
chologista: (1) the Jack of infommation about the world of work and (2) the
lack of insight regarding their intevests and abilities, are supported by
ﬂemked—medsstataa}ts.aﬁmﬂereedsstatmentsfrdnﬂesmywere
ranked (see Table 26, page 22), needs related to information aboﬁtthe
world of work ranked as seven of the first eight needs statements. The +"
second ranked needs statement was "An cpportunity to assess their own interests,

. ‘fasseets, abilities, and needs...," Hoeman's zedond factor. Also, “information

regarding the world of work™ was specifically identified as an adlitional need .
by several respondents,
Also, Lang and Pn:pp (1981) have shown that the curriculum materials
developed for children with mnna; hearing (under the auspices of 'the National
Science Foundation) are not used extensjgrely in the education of deaf students.
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ﬁay;iggesy,ﬂuétmqmybemofm@quateum a informa-
mmmmmmmﬁofde&smm. This is.
cwiously A conoern of the survey vespondents since several identified
"training ,mogrmfor teactr w8 of wwxg' ashe} reed not addressed
by the survey. o R

Aninphcatwhmgazmngwmeninsclemecaxeersnmscmmmrtome
literature. Alttn\igh Up&graff and Egelstm-Do&i (1961) , Egelston ard
mldnﬂt (’976) Egelstm-mdd (1977), ané Oook an:l lbssett (1975)[a11
m&fiedmnalstemtypingincamerdevalopmtasamajormlanfor
deaf\hmu,ﬂamwmratm t‘cmemedsstatanexts relating
to "opportunities fmwumn"amithe('mrgis-“ 2 ofvu!eninscie!fe as
less inporvant than the other needs. Itmybaﬂmtﬂleoﬂarmedgm
;ﬁxbyﬂarmteum:basigmﬂﬂnpefm‘nﬁewwm
parison or if ane had unlimited g ,

A gimilar implication is on’a need mentioned in the literature
butmti&xtiﬁedbyﬂnpmelor\:mestedasamedby%herespaﬂents.
Iang(xBSl)po:l.ntscmttluttheifxﬁmimofcareerr x:at‘l.mcanq:tsmth‘
scienre education may o an effective practice. .Infusion adds relevance

Htotheamhen bjrelatj:gmtttmdﬁldislemm\gtothemrldofwrk.

?thapeﬂnpobentiﬂforsciabetopn'videacmtextforcareerdevelop—

.tuamﬁsﬂumdmedﬂutmldmtmilymmidmw
mﬁllingmtabriefsurveyorpermpsmetam‘mfusim" iscme
medbymlyagelg:ftgxu:p

;N



e

F 1ally, the resujting ranking of needs per 4¢ must be considered
as an empirical statement o” need priorities.. Since the need statement '

regarding ‘role hodels stands out as the most highly endorsed need, the

a

. inpliéations of this ranking must be considered. ‘The survey respondents

. do believe that role modpds of deaf individuals currently employed in

) scieme-r’elateﬁ occupations’are-ngeded by deaf students, What is known
about the best practlces for us: 4 ™le models? Doc'xtentatlm of A:.‘ne

emerlemes of ugino role models in sc\fence capeer preparatlon is needed

-~
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., WOFWMDWMMOPD&&FSWDMS
rRECTIONS ! Phu X in the box vhich describes your opin- . 1
ion of the degres of importance of each need. Mich More Somevhat Somewhat Muck: Tess
If you do not cousider an ‘item a need, place an Important More . Less ortant No»
X in the sppropriate box. Flease don't leave any Than Other Important Important - Than Other, Nee.
item blank. If you identify additional needs, Needs on Than Other Than Other Needs on
" please write them in et the bottom of the ques-- This List Needs on Needs® on This List
tionnaire and rite them using the sace scale. This List Thig List
4. !mmumt to learn more about science 4 3 2 1 D
b. More science lessons in slemsntary tchooh for deaf )
. students ~ . & 3 2 1 D
c. 5e1ne( courses in grades 7 to 12 developed specificauy
for deaf students . ) 4 3 2 1 D
- = — ——— L e v — -
d. Litersey of science topics in a variety of periodicals 4 3 2 -1, D
e. ‘An ewareness of the importance/impact of science and
technology in/on cur iives today 4 3 2, 1 D
> f. An swarene. s of the market for scientific and techn:lcal N
uw.h today - 4 3 2 1 D
8. An swareness of the variety of science careers available 4 3 2 1 D
h. An awareness of the various work functions that indi-
viduals perform in science careers 4 3 2 1 D
i._ qucmtion regarding uehniul and semiprofessional )
science occupations : 4 3 2 1 D
4 3. Understanding of the n;rg:lng roles of vomen in science 4 3 2 1 D ’
“1k. A ,toiﬂu‘tion that science offers professional career )
opportunities for handicapped people 4 3 2 1 D
1. A realization that science offers professional career
-opportunities for women . 4 3 2 1 D
®, A realization that science offers professional career )
opportunities for minorities 4 3 - 2 1 D
fn, Role models cf deaf individuals currently employed in
O clence-related occupations 4 3 2 1 D
- 50




Much Leds

=BG Al Text Provided by ERIC

- . Much More Somewhat Somewhat Not a
Important More Less Important Need :
. Than Other Important Important Than Other ‘
/ Needs on Than Other Than Other Needs on | =
. - This List Needs on Needs on This List '
This List This List - -
0. Identification with role modeis of deaf {ndividuals in .
. "responsible" science careers d 4 3 2 1 D ]
P. Realization that there 1is nothing new about a deaf per- .
son in a science career through study of 19th century >
deaf scientists LI 4 3 2 1 ED
a . _ - - iy
q. Information regard'ir;g the ways some deaf individuals ’in .
sclence carears ac‘apt their work and personal lives to .
iy compensate for their deafness 4 3 2 1 [:]
’ * i ”~
X " PR 1 7
r. Identification of potential barriers.to sclence careers - -
and methods of resolving them 4 3 2 1 D »
.2 | 8. Visits to s -ientists' work sites/science industry
L © facilities ’ 4 3 2 1 D
t. Exposure to people engaged in science 4 3 2 1 D
= v
- u. Familiarity w'th communication among workers in science
careers o 3 2 1 D .
....'—-—-*‘v;— An appreciation of the rich and varied lives that :
" sclentists lead = - 4 3 2 1 l:] '
, |
i
V. An opportunity-to assess their own interests, assets, i
, abilities, and needs related to the demands of a carcer §
in science 4 3 2 1 D l
: : —
X. An awareness of the educational opportunities in science - !
preparation beyund high school 4 3 2 1 D !
- ) |
", ~ «
. 5% ) 4 3 2 1 D 52
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‘ September 22, 1981
) e
- /
\ -
Dear Colleague, - ) , ?
. As part of a National Science Foundation grant, I am attempting to ~

identify the science career development needs of déaf students. Your help
is urgently sougnt in this study. - : .

~ *  The enclosed questionnaire lists the scfence career development needs
»Jof deaf students as identifiéd by a panel of experts. 1In order to validate
this preliminary list of needs, the questionnaire is being administered to
160 individuais representing: deaf scientists, science industry, science
¢ducators working with deaf students, career development specialists work~
ing with deaf students, mehabilitation programs and services for deaf
personsy” community programs and supportive services for deaf persons, edu—
cational progtams dnd services for ‘deaf persons, and educational programs
training those who work with deaf students. Your response is one of twenty
questionnaires which must be completed for.each category for successful &
completion of this study.

You will be asked to compare the relbtive importance of the 24 items
on the list. Your response should be recoérded on the four-point scale.
Pleage place an X in the box which describes your opinion of the’ degree of
szortance of each need. If you do not consider an:item a neei, place an
X in the appropriate box. Pleagse don't leave any item blank. If you iden-
tify additional needs, Dblease urite them in at the bottom of the question-
nazre and rate them using the scme secule.

Please complete the questionnairz promptly and return it to me in the
enclosed self-addressed, stamped envelope. The results of the study will
be mailed to you in late Novémber.

Your help is aprreciated. Thank you for your time“

-

Sincerely,

Clanne s S5t .

Joanne B, Stolte, Director
Special Prnjects DNivision

-

JBS/jg
Enclosures . :
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! TABLE 1
Statistical Description of Responses to
Y Need a. "Encouragesent to Learn More About Science"

Statistical Description of Responses to

‘Frequercy'of Responses (%)

RESPONDENT N| Muxch -Some Some Mich Net X
. GROUP Wore More less Less Need
N Peaf scientists 19 |- 3.8 526 105 0.0 0.0 3.2
B. Science indnstry 20| 350 50.0 15.0 0.0 0.0 | 3.2
C. Science educators 20 0.0 40.0 0.0 0.0 0.0 | 3.2
D. Caveer specialists - 20| 40,0 55.0 5.0 0.0 0.0 3.35
E. Rehabilitation programs| 20 | 30.0 60.0 10.0 0.0 . 0.0 3.2
F. Camnity progrws | 20 | 25.0 65.0 5.0 5.0 0.0 | 3.1
G. Bducstidnal programs | 20 | 40,0  45.0 15.0 . 0.0 0.0 | 3.25
H. Training programs 20 35.0 45.0 15.0 0.0 0.0 3.1
TOTAL . 159 | 25,2 51.6 11.9 1.3 0.0 | 3.2

TABLE 2

Need b. '"More Science Lessons in Elementz:y Schools for Deaf Students"

‘ . Frequmcy of Responses (%)
- RESPONDEN. N Much Scme Some  Mxh Not .| X
GROUP More More Less Less .Need |

A. Deaf scientists 20 45.0 30.0 20.0 5.0 0.0 [ 3.15
B. Science industry 20 | 30.0 350.0 20.0 0.0 0.0 | 3.1
C. Science educators | 20 | 45.0 35.0 20.0 0.0 0.0 ‘| 3.25
D, Career specialists 20 7| 25.0 65.0 10.0 0.0 0.0 | 3.15
E. Rehabilitatior pr;agrams 20 20,0 60.0 15.0 5.0 0.0 | 295
F. Commmity programs 20 20.C 65.0 10.0 5.0 0.0 | 3.0
G. Bducational programs | 18 50.0 22.2 22.2 5.6 0.0 3.5.6
H. Training programs ‘|20 | 40.0 40.0 15.0 5.0 0.0 | 3.15
TOTAL 158 3.2 46.2 16.5 3.2 0.0 | 3.11




TABLE 3
Statistical Description of Responses to ]
Need c. "Science Courses in Grades 7-12 Developed Speeifically for Deaf Students"

Frequency of Respanses (%) ]
A. Deaf scientists 20 0.0 45.0 ©25.0 0.0 0.0 3.05 <
B. Science industry 20 55.0 25.0 15.0 . 5.0 0.0.3.3 |
C. Science educators 20 55.0 5.0 25.0 0.0 15.0° 2.85
" D. Career specialists - 20 45.0 40.0 1570" 0.0 0.0 3.3
E. Rehabilitation programs| 20 3.0 45.0 7200 0.0 0.0 3.15
F. Camamity programs 20 0.0 50.0 5.0 5.0 0.0 3.25
. r. Bducational programs | 18 | 50.0 22.2 - 22.2 5.6 0.0 | 3.16
H. Tfaining programs 19 2.1 263 15.8 0.0 15.8 |~2.78
TOTAL ’ - |1s7 43.9 . 32.5 17.8 1.9 3.8°| 3.1
' Z

TABLE 4 p()/ h
Statistical Description of Respbnses to
. Need d. "Literacy of Science Topics in a Variety of Periodicals"

v

o Frequency of Respanses (%)

‘ RESPONDENT N Mich  Some Y?se Mach Mot | X
GROUP , More' More 8 Iess Need -
A. Deaf scientists 20 0.0 20.0 35.0 150 0.0 | 2.65
B. Science industry 20 5.0 30.0 35.0 25.0 5.0 | 2.05.

C. Science educators | 20 | 2.0 20.0 35.0 10.0 10.0 | 2.4
D. Carest specialists | 20 | ¢ 0.0 20.0  €0.0 20.0 0.0 | 2.0
'E. Rehabilitation programs| 20 5.0 25.0 50.0 ~ 10.0 0.0 | 2.45
F. Commnity programs | 20 10.0 20.0 45.0 25,0 0.0 | 2.15
G. Bduca-ional programs | 20 | 10.0 45.0 35.0 10.0 0.0 | 2.35
. Training programs ‘| 20 0.0 15.0 55.0 20.0 10.0 | 1.75
TOTAL |60 11.5 24.4 43.8 16.9 3.1 | 2.25
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TABLE 5

L]

Statistical Description of Responses to Need e. '"An Awareness of the
Importance/Impact of Science and Technolagy in/on our Lives Today"

Frequency of Responses (%)

.‘

e e

RESPONDENT N Muck Some Some Much  Not | . X
oo fl | Mre Mre less lcss Need |
A Deaf,scmus&;\" {20 | 500 3.0 is5.0 0.0 9.0 | 3.35
B. Science 1ndu$try 20 35.0  30.C 30.0 5.0 0.0 | .95,
C. Science educators 20 25.0 45.0 30.0 0.0 0.0 | 2.95
.. | D. Career specialists 20 50.0 25.0 25.0 0.0 0.0 | 3.25
E. rehabilitation programs| 20 50.0 35.0 15.0 0.0 0.0 | 3.35
. F. Commmity programs 20 5.0 70.0 20.0  £.0 0.0 | 2.75
'G. Bducational programs 20 35.0 45,6 20.. 0.0 0.0 | 3.15

H. Training prgrams 20 25.0 70.0 5.0 0.0 0.0 | 3.2
TOTAL 160 .34.4  44.4 20.0 1.2 0.0 | 3.11

- TABLE 6

Statistical Description of Responses to

‘Need f. "An Awareness of the Market for Scientific and Technical Skills Today"

Frequency of Responses (%)

38

RESPONDENT N Much Samé 3ame  Muxch  Not | X o
GROUP "More More less Iess Need
A. Deaf scientists | 20 45.0 40.0 15.0 0.0 .. 0.0 ] 3.3
B. Science industry 19 52.6 36.8 5.3 5.3 0.0 | 3.36
C. Science educators 20 30.0 60.0 ' 5.0 5.0 0.0 | 3.15
"D. Career specialists 20 60.0 40.0 0.0 0.0 "0 |3.6
E. Rehabilitation procr 20 45.0 40.0 " 5.0 0.0 | 3.25
F. Camumity progras. 20 25.0 60.0 15.0 0.0 0.0 | 3.1
G. Educational programs | 20 | 35.0 60.0 5.0 0.0  0.01| 3.3
H. Training programs 20 25.0 35.0 20.0 20.0 0.0 | 2.65
TOTAL 159 39.6 46.5 9.4 4.4 0.0 | 3.21
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TABLE 7

Statisttcal Description of Responses to

Need 8. "An Awareness of the Variety of Science Careers Available

7

/

Frequen y of &:s;:bnsesf(%)

Some

99

* . RESPONDENT N Auch Sare  Mxch 'Not | X
’ GROUP More More Less Iless Need
A. Deaf scientists 20 60.0 30.0 10.0 0.0 0.0 ! 3.5
B.ASci:ence industry 20 55.0° 40.0 5.0 0.0 0.0 3.5
'C. Science educators 20 3.0 60.0 - 50 0.0 0.0 3.3
' D. Career specialists | 20 | 70.0 25.0 5.0 0.0 . 0.0 3.65.
E. Rehabilitation progr;!s, 19 47.4 42.1 10.5 0.0 - 0.0 | 3.36
F. Cmmnu_ty programs 20 5.0 50.0 15.0 0.0 0.0 | 3.2
G. Bducational programs | 20 .0 55.0 10.0 0.0 0.0 3.25
| H. Training programs 20 §5.0 25.0. 20.0 ° 0.0 C.0 | 3.35
mmr,: 159 49.1 '40.9 10.1 0.0 70.0 ] 3.39
o TABLE 8
Statistical Deseription of Responses to Need h., "An Awareness of the,
Various Work Functions that Individuals Perform in Science Careers"
. . Frequency of Responses (%)
GROUP More More Less less Need
A. Deaf scientists ° 20 | 50.0 40.0 10.0 0.0 0.0 | 3.4
B. Science industry 20 60.0 35.0 5.0 0.0 0.0 | 3.55
C. Science ecw.ators 20 | .30.0 60.0 10.6 0.0 0.0 3.2
D. Career sy -ialists 20 | -45.0 45.0 10.0 0.0 0.0 3.35
L. Pehabilitation programs| 20 40.0 55.0 5.0 0.0 0.0 3.35
F. Commnity programs | <20 3.0 45.0 15.0 0.0 0.0 | 3.25
G. Bducational programs .| 20 25.0 . 55.0 20.0  C.0  0.C | 3.05
H. Training programs 20 15.0 40.0 35.0 10.0 0.0 | 2.6
TOTAL 160 | 8.+ 46.9 13.7 1.2 0.0 3.21
c-6




: TABLE -9 ‘
Statistical Description of.Respondes to Need i. "Information
Regarding Technical and Semiprofessional Science Occupations"

*

C Frequency of Response;.s (%)
RESPONDENT | 8| Much -some sae - Mxh Mot | X

7 i GROUP . More More less Less Need

—{ | A Deaf scientists 19 | 3.6 368 26.3 53 00| 2.9

\) B. Science industry 19 | 57.9 26.3 15.8 0.0 0.0 | 3.42

C. Science educators 20 | 20.0 40.0 30.0 10.0 - 0.0 | 2.7
D. Career specialists 20 45.0° 35.0 15.0 5.0 0.0 32
E. Rehabilitation programs| 20 | 55.0 30.0 10.0 5.0 0.0 | 3.35

) F. Carunity programs 20 35.0 - 50.0 15.0 0.0 0.0 2.2
G. Educational programs | 19. 21.1 57.9, 2.1 06 0.0 3.0
H. Training programs 19 15.8 52.6 31.6. 0.0 0.0 | 2.84
TOTAL 156 | 3.3 4.0 2.5 3.2 . 0.0 3.08

. .
- TABLE 10
Statistical Description of Responses to
' Need j. "Understanding of the Emerging Roles of Women in Science"

{ " Frequency of Responses (3)
RESPONDENT N Mich Sme Same- Mch  Not | ¥
~GROUP More More 1less less Need | -

A DA scientists 20 20.0 15.0 50.0 10.0 5.0 | 2.35
B. Science industry. 20 | 30.0 20.0 45.0 - 0.0 5.0 | 2.7
C. Science educators = | 20 10.0° 40.0° 35.0 10.0 5.0 | 2.4
D._ Career specialists 20 20.0 35.0 40.0° 5.0 0.0 | 2.7
E. Rehabilitation programs| 20 | 10.0 25.0 45.0 15.0 5.0 | 2.2
F. Community programs 19 15.2 262 42.1 5.3 10.5 2.31
G. Educational programs .20 15.0 30.0 40.0 _10.0 5.0 | 2.4
H. Training p:ograns 19 10.5 15.8 42.1 21.1 10.5 |-1.94

J 158 16.5 25.9 42.4 9.5 5.7 | 2.38

“'60 :




N i . v

)
' TABLE 11

Statistical Jescription of Responses to Need k. "A Realization that
Science Offers Professional Career Opportunities for the Handicapped"

] Wof,ﬁespmﬂ;;s(z)f
’ RESPONDENT N Mich Same Same  Mach -~ Not

: GROWP More More Less less Need g
A Deaf scientists 20 45.0 50.0 5.0 0.0 0.0 3.4
B. Science industry 20 60.0 40.0. 9.0 0.0 0.0 3.6
C. Scienge educators . | 20 | 55.0 45.0 0.0 0.0. 0.0, 3.55
D. Career specialists 20 60.0 25.0 10.0 5.0 0.0 | 3.4
E.KHabilit?tim programs | 20 40.0 50.0 5.0 5.0 0.0 | 3.25 |

| P. Camunity programs 20 | 50,0 40.0 5.0 50 0.0 3.35
G. Biwational prograns | 20 | 45.0 40.0 15.0 0.0 0.0 3.3
H. Training programs 20 50.0 35.0 10.. 5.0 0.0 | 3.3
TOTAL 160 50.6) 40.6, 6.3 2,5 0.0 3.39

TABLE 12 _
Statistical Description of Responses to Need 1. "A Realization
- that Science Offers Professional Career Opportunities for Women"
— Frequency of Responses (8)
RESPONDENT : N Much Same Some Mxch  "Not| X
GROUP .More More less less_ Need
A. Deaf ‘scientists ,20 15.0 © 30.0  35.0 15.0 5.0 2.35
B: Science industry 20 | 350 30,0 30.0 0.0 5.0| 2.9
C. Science educators 20 25.0 30.0 30.0 5.0 10.0| 2.55
D. Career specialists 20 25.0 40.0 30.0 5.0 0.0 2.85
E. Rehabilitation programs| 20 15.0 45.0 25.0 10.0 5.0/ 2.55
F. Cammmnity programs 20 20.0 30.0 35.0 10.0 5.0] 2.5
G. Bducational programs 20 15.0 40.0 35.0 5.0 5.0 2.55
H. Training programs 19 15.8 21.1 31.6 21.1 10.5| 2.10
TOTAL ' 159 20.8 33.3 31.4 8.8 5.7 2.54
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TABLE 13
Statistical Description of Responses to Need m.
that Science Offers Professional Career Opportunities for Minorities"

"A Reezlization

Frequency of Responses (%)

Same:

62,

RESPONDENT N Much Some Much Not| X
GROUP - More More Less Less Need

A. Deaf scimt;st,g 26 25.0 20.0 40.0 10.0 : 5.0 | 2.5
B. Science industry 20 | 35.0 40.0 150 5.0 5.0 2.95
. Science educators 20 25.0 35.0 25.0 5.0 . 10.0 [ 2.6
D. Career specialists 20 | 15.0 40.0 45.0 0.0 0.0 2.7
E. aerabnitatio:, programs| 20 15.0 40.0 20.0 15.0 10.0 | 2.35
F. Commmity programs 20 20.¢ 25,0 45.0 5.0 5.0 |- '2.;5
G. Educational prdgra;;gs 20 10.0 40.0 35.0 150 0.9 2.5
H. Training programs 19 | 158 15.8 “#2.1 15.8 10.5| 2.10
TOTAL ; ; 159 20.1 32.1  33.3 8.8 5.7 2.52

g TABLE 14 3
Statistical Description of Responses to Need n. "Role Models of
Deaf Individuals Currently Employed in Science—Related Occupations"
Frecquency of Responses (%)
RESPONDENT N Mah Some Some Much  Not | X
GROUP . ) More More ILess Iess Need
A. Deaf scientists 20 650  35.0 0.0 0.0 0.0 3.65
B. Science inlustry 20 55.0 35.0 10.0 0.0  0i0| 3.45
c.Nciee educators 20 75.0 15.0, ‘0.0 0.0 0.0 | 3.65
 D. Career specialists 20 55.0 45.0 0.0 0.0 0.0 | 3.55
E. Rehabilitation programs| 20 75.0 25.0 0.0 0.0 6| 3.75
F. Camunity programs 20 80.0 20.0 0.0 o.o/:j 3.8
G. Educational programg 20 65.0 30.0 0.0 5.0 0.0 | 3.55
. Training programs ' 20 60.0 35.0 5.0 0.0 0.0 3.55
TOTAL ‘ 160 66.2 30.0 3.1 0.6 0.0 3.61
.C=9




"TABLE 15
Statistical Description of Responses to Need o. "Identification with
Role Models of Deaf .Individuals in 'Responsible' Science Careers"

.

1

" y . 'nFrequency of Responses (%)
' RESPONDENT ‘ N Mach Some Some Muxch Not | X
’ . GROUP More More Less Less Need
A. Deaf scien:ists 2 40.0 45.0 1.0 5.0 0.0] 3.2
B. Science industry . | 19 68.4 15.8 15.8 0.0 0.0 | 3.52
C. Sciencé;educators 20 45.0 #45.0 10.0 0.0 0.0 3.35
D. Career specialists 20 45.0 50.0 5.0 0.6 , 0.0 3.4
E. Rehabilitation programs| 20 70.¢  20.0 10.0 0.0 0.0} 3.6
F. Comunity programs 20 60.0 35.0 5.0 0.0 0.0 3.55
; G. Educational programs | 20 45.C 45.0 5.0 5.0/ 0.0 3.3
H. Training programs 19 | 47.4 26.3 21.1 A 0.| 3.15
« | 7oraL 158 52.5 35.4 10.1 1.9 0.0 | 3.38

- : ’ TABLE 16 - g
Statistical Description of Responses to Need p. '"Realization That There's Nothing
New About A Deaf Person in a Science Career through Study of 19th Century Deaf Scientists"

: - - Frequency cf Responses (%)
: ] RESPOLDENT N Much Same Same Much Not| X
. . GRO\P More VMore Less less Need
A. Deaf scientists - 20 5.0 30.0 35.0 25.0 5.0 | 2.05
B. Science industry 19 0.0 31.6 .52.6 10.5 , 5.3 | 2.10
‘ C. Science educators 19 10.5 31.6 36.8 15.8 5.3 | 2.26
D. Career specialists 20 | 20,0 15.0 30.6 20.0 15.0 | 2.05
E. mi]:mﬂm programs| 20 20,0 15.0 50.0 5.0 10.0 | 2.3
F. Comunity programs 20 15.0 0.0 40.0 15.0 0.0 | 2.45
G. Educational programs | 20 5.0 30.0 35.0 20.0 10.0 | 2.0
H. Training prograns 19 5.3 10.5 36.8 26.3 21.1 | 1.52
TOTAL : 157 10.2 24,2 39.5 17.2 8.9 | 2.09
c-10




. TABLE 17 .
Statistical Description of Responses to Need a. "Information
Regarding .the Ways Some Deaf Individuals in Science Careers
Adapt Their Work and Personal Lives to Cuampensate for Their Deafness"

; Frequency of Responses (%)
) RESPONDENT N Mch Some Same Much™ Not| X !
GROUP More ' More less Iess Need ’

A. Deaf scientists 20 50.0 - 40.0 10.0 0.0 0.0| 3.4

B. Science industry 19 47.4 3.8 15.8 0.0 0.0| 3.31.

C. Science educators .20 55.0 30.0 15.0 0.0 0.0] 3.4

D. Career specialists 20 35.0 35.0 25.0 5.0 0.0| 3.0 ‘
.. . 0 . ‘y
- | E. Rehabilitation programs| 20 .40.0 350 10,0 150 0.0 3.0 j

F. (;amnmity programs 20 ; 20.0 15.0 0.0 0.0] -3.5

'G. Educational programs | 20 _|/ 45.0 35.0 15.0 5.0 0.0] 3.2

H. Training programs 19 26.3 31.6 31.6 5.3 5.3| 2.68

. TOTAL . ' 158 45.6 32.9 17.1 -~ 3.8 0.6| .3.19 C

T ¥
b C
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-~ TABLE 18 .

‘Statistical Description of Responses to Need r. "Identification
of Potential Barriers to Science Careers and Methods of Resolution"

"“ / " Frequency of Respon.ses (%) s -
RESPONDENT | N Mich Some Some Mxch Mot | X
= GROUP More More Iless Less Need ]

A. Deaf scientists . | 20 40.0 40.0° 20.0 0.0 0.0 | 3.2
| B. Science industry |19 47.4 3.8 158 0.0 0.0 | 3.3l
| C. Science educators 20 30.0 55.0 15.0 0.0 0.0 | 3.15
D. Career specialists 20 | 50.0 35.0 10.0 5.0 0. |3.3

E. Pehabilitation programs| 19 42.1 3.6 26.3 0.0 0.0 |3.15 /
F. Camunity programs 20 25.0 45.0 15.0 15.0 0.0 | 2.8
G. Educational programs | 20 30.0 40.0 30.0 0.0 0.0 | 3.0
H. Training programs 18 27.8 44.4 22.2  0.0' 5.6 | 2.88
TOTAL ' 156 36.5 41.0 19.2 2.6 0.6.| 3.1
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TABLE 19
Statistical Description of Responses to -+

Need s. "Visits to Scientists' Work Sites/Science Iudustry Facilities'

[
I3

C-12

-

. ) Frequency of Responses (%)
RESPONDENT N Mich Some Same Much Mot | X

A. Deaf scientists 20 30.0 45.0 20.0 5.0 0.0 | 3.0

B. Science imfustry -~ | 19 47.4 26.3 263 _ 0.0 0.0 | 3.21

C. Ecience educators 20 40,0 40.0 15.0 ° 5.0 0.0 3.15

D. Career specialists 20 20.0 65.0 15.0 0.0 ~0.0 3,05

'E. Rehabilitation programs| 20 35.0 55.0 10.0 0.0 0.0 3.25

F. Cammmity programs | 20 40.0 45.0 ° 15.0 0.0 0.0 3.25

G. Educational progrims | 20 30:0 50.0 20.0 0.0 0.0 | 3.1

H. Training progcans Bt 2.1 63.2 0.0 158 0.0 | 2.89%

TOTAL 158 32.9 18.7 15.2° 3.2 0.0} 3.11
’

& TABLE 20
Statistical Description of Responses to
Need t. "Exposure to People Engaged in Science'
_—1 Frequency of Responses (%) J
RESPONDENT N Mich Some Same Muwch Not | X
GEOJP More More less Iess Need

A. Deaf scientists 20 25.0 55.0. 20.0 0.0 0.0 | 3.05

B. Science industry . 19 26.3 47.4 26.3. 0.0 0.7 3.0

C. Science educators 20 25.0 ' 55.0 20.0 0.0 0.0 | 3.05

D. Career specialists | 20 20.0 55.0 25.0 0.0 0.0 | 2.95

E. Rehabilitation programws| 20 | 40.0 30.0 30.0  G.0 0.0 | 3.1

F. Cammmity programs 20 25,0 5.0 30.0 0.0 0.0 | 2.95

G. Educational programs | 20 25.0 40.0 35.0 0.0 0.0 | 2.9

H. Training érogra:s 19 2l 63.2 105 5.3 0.0 |3.0 |
1 TomaL ’ 158 | '36.5 41.0 19.2 .2.4 0.0 | 3.0
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TABLE 21 .
Statistical Description of Responses to
Need u. "Familiarity with Communication Among Workers in Science Careers"

Frequency of Responses (%) ‘
RESPONDENT N Mich Sume Some Much Not | X e
GROUP _ More More less Iess = Need R
A. Deaf scientists 20 40.0 40.0 15.0 5.0 0.0 |-3.15
B. Science industry 19 26.3 42.1 15.8 10.8 5.3 | 2.73
C. Science educators 20 0.0 45.0 40.0 0.0 5.0 | 2.55
D. Career specialists | 20 0.0 45.0 50.0 5.0 0.0 | 2.4 ,
E. Rehabilitation programs| 20 | 30.0 35.0 ~30.0 5.0 0.0 | 2.9
F. Comunity programs_ 20 20.0 25.0 55.0 - 0.0 0.0 | 2.65
G. Bducational programs | 20 15.0. 40.0 35.0 0.0 10.0 | 2.5
H. Training programs | 18 33.3 16.7 38.9 5.6 5.6 | 2.66
TOTAL 157 21.7 3.3 35.0 3.8 3.2 | 2.69
TABLE 22

Statistical Description of Responses to
Need v. "An Appreciation of the Rich and Varied Lives that Scientists Lead"

}l . Freguency of Responses (5)
- RESPONDENT N Mich Same Same Mwxh Not | X
GROUP More More 1éss— 1less Need
| A pea scientists | 20 | 20.0 3.0 25.0 10.0 10.0 | 2.45 -

B. Science industry 19 | 10.5 2.1 4z.1 15.8 10.5 | 2.05
C. Science educators 18 1.1 22.2 27.8 333 5.6 | 2.0
D. Career specialists 20 0.0 5.0 65.0 25.0 5.0 1.7 |
E. Rehabilitation programs| 20 0.0 25.0 50.0 20.0 5.0 | 1.95
F. Cawmmity programs 20 5.0 20.0 50.0 25.0 0.0 | 2.05
G. Bducational programs | 20 5.0 30.0 40.0 15.0 10.0 | 2.05
H. Training programs 18 11.1 11.1 44.4 27.8 5.6 1.94
TOTAL ' 155 7.7 21.3 43.2  21.3 6.5 | 2.02
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“TABLE

Statistical Deecription of Responses to Need w.
Interests, Assets, Abilities, and Needs Related to the Demands of a Science Career"

23

"An Opportunity to Assess their

. Frequency of Responé.es (%)

RESPONDENT - N Much Some Some Mich Not [

- GROUP More More less Less © Need
A. Deaf scientists 20 70.0  10.0 20,0 0.0 0.0 3.5
B. Science industry 19 57:9 42.1 0.0 0.0 0.0 | 3.57
C. Science educators - 20 | 45.0 40.0 15.0 0.0 , 0.0 3.3
D. Career specialists 20 70.0 30.0 0.0 00 -0.0! 3.7
E. Rehabilitation programs| 20 0.0 25.0 15.0 0.0 0.0 | 3.45
F. Caummity programs 20 45.0 40.0 15.0 0.0 0.0 3.3
G. Fd;natia'xal programs ,gﬂv’/*;'s.o 35.0 0.0 0.6 0.0 3.55
H. Training programs 19 | s7.9 263 158 0.0 0.0 3.42+
TOTAL . |158 | 58.9- 3.0 101 0.0 0.0 3.48

] 4
TABLE 24

Statistical Description of Responses to Need x
Educational Opportunities in Science Preparation Beyond High School"

AT

»

“An Awareness of the

’ Frequency of Responses ‘(%) ’
RESPONDENT N ‘Much Scme Some Muich  Not | X

GROUP More More less less Need
A. Deaf scientists 20 60.0 30.0 10.0 0.0 0.0 | 3.5
B. Science industry | 19 | 63.2 —36.8— 0.0 — 0.0 0.0 | 3.63
C. Science educators 20 25.0 60.0 15.0° 0.0 o.oﬂ 3.1
D. Career specialists 20 45.0 40.0 15.0 0.0 0.0 | 3.3
E. Rehakilitation programs| 20 55.0 40. 0.0 \Jlﬂl\ 3.5
F. Camunity programs 20 35.0  40.0 0.0 0.0 3.1
G. Educational programs 20}7 30.0 65.0 0.0 0.0 | 3.25
H. Training programs 18} | 6.8 3.8 0.0 0.0 | 3.10
TOTAL 158 43.7 437 127 0.0 0.0 | 3.31
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