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ABSTRACT ]
. A tvo-year project was conducted by St. Mary's Junior .
College to-imrrove the science literacy of visuvally-impaired students
(VIS) through the adaptation of instructional sethods ard paterials.
- A four-step process was used: (1) learning materials were reviewed to
identify rroblem areas: (2) preliminary adaptations ‘were made based
on the review: (3) adaptations vere piloted in the,science lab or .
"classroom with a small group of vIS; and (4) the infcrmatior learned
vas applied in further modifications. Using this process, .adaptations
vere developed and ieplemented for the following courses: Human ‘
Aratomy and Physiology, Man in Nature, General Chemistry, .o
Biochemistry, Pathology, Micrcbioldgy, Physics, and Introduction tq
Clinical Embryology. Science faculty expressed satisfacticn with the
adapted learning experiences, and VIS were able to attain learning
objectives using the adapted Yaterials and equipment. As an cutgrowth
of the project, a Science Learning Center was comstructed tc ffovide
all sMJIC students with access to the adapted sciencé materials in a
sore informal setting. The prcject report outlines specific course .
and classroom adaptations that were cospleted identifying the unie, -.
the modificaticn needed and how it was implemented, the outcomes, .
evaluation activities, additicnal modifications suggested, and
-~ .personnel involved. Extensive appendices provide detailed char®s,
course descrirtions, a project plan, testing and taging procedures,
and lists of project purchases and resources. (Author/KI)
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-St. ﬁéry's Junior Coilege
Physically Handicappéd in Science.

Introduction ) - - - , -

o~ The context for this NSF Physica?fy Handicapped in Science Project was St.
Mary's Junior College (SMJC), a two-year private ¢ollege with the single mission
of preparing technical 1ével health and human service practitioners in the allied
health and human service fields. The SMJC concept of "technical education" includes
both the tecthical major (nursing, occupatiopal -therapy, physical therapy, respi-
ratory therapy, etc.) and the related, supportive_general education component.
Topics préSented in the technical major often build directly on concepts, principles -
and processes taught in the general education component. The supportive science
courses are included, in the gegeral education component. -As a result of a Rehabilita-
tion Services“Administration grant awarded to the College in 1977 (now extended through
1985) six visually impaired students were enrolled in the College in 1978 with six
more accepted for enrollment Fall 1979, Due to the impetus of this project to recruit
and train visually impaired students in allied health fields, we -expected our visually
impaired student population to grow significdntly. Since these visually impaired -
students, like all students, must complete required science courses and may choose
td take others, these scien%F courses needed- to be adapted.
. N L N
The Project — / _ _ C oo ; . .o
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Thus, td~meet the need to improve the science literacy of the visually impaired
students (VIS) enrolled at St. Mary's Junior College, instructional adaptations
were developed and implemented for Ebe follawing science courses:
L4
* ‘
Human Anatomy and Physiology (2 courses)

Mag in Nature : 0y

General Chemistry

, Biochemistry ’
*  Pathology d e i
| ‘Microbiplogy .
Physics

-

Introduction to®Clinical Embryq]ogy

4 —_ N

Inst}uotiona1 Adaptations

During the project period, ‘the instructional materials and equipment used in
the existing science laboratory learning packages and classroom experiences were
. modified to meet the instructional needs of the visually impair#d students--both
the partially and totally blind students, We discovered that the instrucglonal
“-adaptations needed by.our partially sighted students were often very different
from the instructional adaptations needed by our totally blind students. Our-
totatly blind students needed adaptations that had been completely transtated
nto non-visual learning modes like audio-tapes, raised 1ine diagrams, braille,
tactile models, etc. OQur partfally.sighted stydents could, in addition to the
completely non-visual adaptations, use vis{on enhancing equipment (e.g. the
Visualtek - a large TV screen to magnify written materials), color contrasts on
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St. Mary's Juntor College :
Physically Handicapped in Sc{;nce

diagrams and instructional materials, etc. See pp.6-27 for specific. details of
.all modifications developed for our partially and totally blind students. (See
also Appendix C). Necessdry adaptive equipment and materials were pruchased during
the project period. (See Appendix G).

L

. & . .
Science Laboratory adaptations were used in the laboratories as well as tHe -

. science classrooms, as appropriate. Those adaptations developed for s¢ience class-o»

' rooms were used in the science laboratories, as appropriate. Both sighted and
, :

blind students used‘the adaptations developed.
Yisually Impaired Studedts (VIS) at St. Mary's .
) 4
Over the last three years, thirty-on§ visually impaired students have taken
science courses at the College. Fifteed were totally blind and seventeen were
legally blind (partially sighted). Both groups have varying dégrees of vision
loss defined as follows: .

L 1 . | e
Totally & 20/200 vision 2/60 vikion
~ Blind Legally blind - Somewhat impaired-

(partially sighted) ~ can qualify for °
. ) " State services

Our legally blind (partially sighted) students, as a group, can read dark print

on white paper but-much less efficiently than a sighted person. Less'than half of
“our totally blind students are able to use braille efficiently, buty they are able
totuse some braille when its used to label instructional models, etc. Each in-
dividual visually impaired student's vision loss and cogPensatory skills were noted
before instructiohal adaptations were made. Emphadis was placed on producing
adaptations that would allow the visually“impaired students to participate as
independently as possible in science laboratory and classroom activities.

L3
. N -
Deve]ogmgﬁt Process (

' \
Project staff began by observing several science laboratory sessions to gather
information regarding what approaches to the develgpment of modifications might be

- wseful. What was learned from the first observation of a laboratory experience

was applied to the next laboratory experience observed. Project staff then evolved

the following development process which was used throughout the project period:

[}

. ¥
1. Review laboratory and classroom concepts to determine.points of
information visually impaired students needed to grasp concept.

i 2: Make some adaptafions based on the anticipation of what information
VIS needed to grasp concept. ,

(N
-

3. Work with one or a small group of VIS to determine which of the -
anticipated adaptations allowed VIS to grasp concepts. «(This ’
occurred in the science lab or classroom).

4. Apply the information learned from successful adaptations/modifications
to further modifications.
- A h ‘*




Physically Handicapped in Science .~ C A
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and totally blind su@ents.‘ -

St. Mary's Junior College ) )

k- »

This process continued in a cyclical manner, producing an information baie that
included all the<successfully applied adaptations and modifications.. - \\

Note that the initial modificatjons for each of the science laboratory -and’
classroom experiences does not remain static. \ The modifications themselves may . .
be further expanded or improved the next time“the modified instructional

materials are used by science faculty. :

. - . .
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Evaluation ) . 4 "
) . - .
Formative evaluat%on was conducted during and after the implementation portion

of the develdpment of each adaptation. (See pp.6-27 for details of evaluation
activity).- Over the project period, faculty indicated satisfaction with the :
adaptations and visually impaired students were able to attain the scjence lab and |, )
classroom objectives using the adaptations. : l . ‘ /

.
B T T

-

Science fdculty and visually impaired students will contimue to evaluate thg?
adaptations each time they are used. During 1980-81, VIS vogﬂnteer their time < -
to work one to one with the science educator (former Project pssistant), evaluating
revised adaptations and new adaptations and equipment to be used with partially

-«

[
Project Personnel . - . ’ e

The approved plans detailed the role descriptions for a Project Director,
Project Coordinator, Project Assistant, and Science faculty as follows:

i
P}oject Director . ),
» t
. 'Project_ Project . Science .
' . Coordinator Assistant Faculty -
~ Visually- !
. Impaired —
S Students /// T
' = : 4

' Although the Project Assistant position was held *hy two persons, each completing

one year on the project, even during year I, the role responsibilities of the

Project Assistant evolved as different from the role responsibilities indicated ine
the approved plan. The Project Assistant coordinated most of the day to day activity
and the Project Coordinatpr functioned more as an expert consultant to the Project
Assistant. Thus, we had a science educator (Project Assistant) working with an

"expert on blindness to develop instructional adaptations for science tourses and

classrooms. In-thé year II detailed progress report on pp. 6-27 , Project
Coérdinator refers to the Project Assistant functioning in this expanded role.

, .
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.St. Mary's Junior College e ‘ - . -

Physically. Handicapped in Science

v

Science Learning Center v

In order to provide all our students with access to the adapted science equip-
ment, models and instructional materials, and'grovﬁpe a more informal setting in
which to use these science materials, Project Staff-developed the.idea of a science
learning center. The Science Learning Center was constructed (with college funds)
out of a portion of the College's Audiovisual .Learning Center and includes permanent
displays of adapted equipment and materials. A1l stuq;nts use the cénter for both
individual and group study and review. Visually impaited students, FS do our -
§igh§ed students, use the center to study with their peer tutors.

In agdﬁtion, modified materials and equipment are stored as follaws: anatomy
and physielogy are stored in the anatomy and physiology 1db and the seience . '
educator's office (Project Assistant).' Students can'also‘purchase a 'book of thermo-
form diagrams in the College book store. Since the college has funded the science
educator (Project Assistant in this project) for one year to continue to make .
additional revisions/adaptations for. VIS and new adaptations for our hearing '
"impaired students, all adapted materials will be transferred from her office to
permanent science 1sboratories in June, 1981, -~ '

. N . s
Dissemination

Throughout the project period, information and materials produced were disseminated

both internally and externally. Internally, Project Staff, in cooperation with
other faculty and staff, developed and presented both informational and “how to"
Tnservice sessions for all faculty and staff.

-Externally, the Project Assistant prepared materials (handouts with adaptation
and equipment demoristrations) for.an information booth set up at the National . T
Science Teachers Assn. (NSTA) meeting held in Anaheim, Ca., March, 1980. "Through
= this weék-long. conference, the Project Assistant consulted with many science

educators who were having difficulty developing science adaptations for their own ~
btind students. The Project Assistant worked individua]ﬁy with instructors on.their
ad#ptation problems! These contacts evolved into an “informal net®rk of science
educators involved in the deve]opmehﬁ of adaptations for the blind. Many of these \
educators have asked for a copy of this fimal project report.

Articles about thé proje€t will be submitted tQ\the following journals) for

publication; ' ~ .
The American Biology Teacher, NABT (National Assn. of Biology Teachers)
dJournal of College Science Teaching, (National Science Teachers Assn,)

In addition, all descriptfve materiaks (see Appendices) and the Final Report -
will be available to all those who request them, * ' ‘

Project Progress ,

1 | ( ' * - " + A , *
The following pages indicate the specific scienc® course and classroom adap:
tdtions that were completed during the project period. The adaptations developed °

during Year I and Year II are identified by "Year I" and “Year II" ir the fdr left

column of the specific ‘summary. Each year of project aetivity was documented -

separately to allow potential readers of the final report to use the report as

an instructional development guide to support or enhance their own.work in the

development of fnstructional adaptations; and to demortstrate the developmental

progression from broadly creative attempts to develop new adaptattons (which we

were uncertain wquld work) to the more focused, spegifit refinements of and

additions to Yea%ctivities which were completed during Year II.. R
) i
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St. Mary's Junior College

Physically Handicapped in Science

These abbreviations are used in the following pages: ™

VIS ='Visually Ilmpaired Students
Raised Line Diagrams
SLG = Science Learning Center

RLD's =

AFB = American Foundation for The Blind
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i COURSE: HUMAN ANATOMY AND PHYS]OL0GY — , | ADDITIONAL
f UNIT/LAB- MODTFICATION IDENTIFIED IMPLEMENTATION | - OUTCOME © EVALUATION ACTIVITY MODI FICATIONS SUGGESTED PERSONNEL\L
A N . = T
l Anatomy and ' .
.- Physiology .
| DIGESTION: . - - : - . \
Enzyme Substitute small, tac- [Fabricate models of different |faculty: Verbal fegdback  Will explore means to
? “Chain Game"| tile, manipulable game [shapes from cardboard and csgxgegég ca:g;::;e;oirt:h: jndicated satisfaction with frak model pieces for - !
© As prelimi- pieces - for large styrofoan to represent large group activity in learning' e)'(peri'epce. Indi- lgame of a more permanent,
nary to lab | drawings. ‘molecules” in the game. which they WEre unable to [C3ted possibildlity of all |fGrable substance. Wil -
experience “~glorked 1nd1viduélly with the participate. Alternative studeqts utilizing the try to have multiple sets
- (1arge group ‘ VIS to guide them through the Iformat of gafe applicable [10d1fied form of game for anfavaitable, Project
_activity) . process, for use by all students  |1Mdependent rather than » 1 Assistant
) for indepepdent or smal] |large group experience, - \ [ .
v e group.use in Tieu.of, or |yIS: No formal feedback as
. in addition to, large this was not a reqular 1ab A
‘ group activity, k experfence. VIS indicated -
. erbally that experience ‘
- - dequately conveyed the cond !
‘ \ “ ept although they found it - '
' omewhat time consuming.
' Enzyme Substitute audible for [vIS worked in small groups VIS able to participate in fFaculty: Expressed excite- Purchase additional
Activity visual detection of .[with sighted students. regular lab groups ¢gith ent.about the ability to Tight ‘probes of a Project
Lab changey 1n/c910r of Assistance was provided 1in other students, VIS able toltilize a different sensory different type which are |Assistant
solutions, use of electronic Tight $robe [detect critical cpanges andmode to detect changes, hore sensitive and more 6 -
so.2llow VIS to detect differ{results audibly; kighted o ioog Tight probe in urable. Sclence--.7 = 7
Study of ences in color(intensity) of students ysed audible and Hemonstrations also to allow Faculty -
Enzyme varfous solutions and testape ivisual modes of detection. VIS to take advantage of ! T~
gctigzia?g as several tests were conduc- that element of the 1ab. ) %abt to
ensitiy “ted . . ' nstructor
to ts v o fred for enzyme activity, YIS: Demonstrated little - - L
Environment P fifficulty fn utilizing P
. 3 1ight probe. Indicated on
“ e N evaluations that 1ab ex- - {
. R H perience met their needs
, - |and took a reasonable ' !
Year I amount of time, - ’
Year 1T SubstTtute audibTe for JAT] students prepared Tn advance by reading or Tistenin .
' {visual reading of to.excrcise. A1l students worked in pairs(ghe VIS had g QUTCQME ]SJEC: th1§ was the first! project
temperature. Make sighted partner?). Students were introduced to the action| VIS who studfed prior.to some ;?Ser enc$ e;/er for |Coordinator
. cassette tape of exer- of enzymes by usfng a plastic cut-out model of starch and| the lab sessfon Tearned lab using :ds ?lij atfdb
U 9 cise (See Appendix F) amylase. A tactile diagram of an enzyme-substrate complex| More from it, equipmeng be:grevﬁancai . !
- Develop tangible. model §¥as provided for follow-up study, Testape would be helpful, This 3
of enzyme action, was used to detect the breakdéwn of corn -starch by sali- ’

Oy

Qo

ERIC

Aruitoxt provided by Eic:

vary amylase, Effects of pH and temperature on glucqse
oxgase enzymes-on Testape were determined. La?
were ornanize” in a tray with four solutfons {qlucose,
corn starch, HCL, NaOH) in different shaped contafners<
The HIL and NaOH were in Squeeze bottles, for safety.

paudfble thermometer was available.

.

materials

ould also al{ow some
« VIS to practibe v
‘breaking in" a s{ahted

i

par‘tr?er .
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COURSE :  HUMAN AMATQMY AND PHISIOLOGY (cg\Sntinued)

py

P

. ADDITIONAL
UNIT/LAB MODIFICATION IDENTIFIED IMPLEMENTATION OUTCOME EVALUATIOM ACTIVITY MODI FICATIONS SUGGESTED . PERSONNEL
(] £ M 1 1] : —
Self-test Braille label Label X ‘ . .
Puzzle {on ] Braille labels on a‘Qe ed puzzle pjec '(styro- VIS able to review their Faculty: Verbally expressed | VIS students worked.
digestive: | puzzle‘pieces. foam shapes of digestive knowledge of the diges- |pleasure that the activity independently, - Project
organs and organs) and also Tabelled tive organs and functions |was made available to the Assistant .
. functions) ;hej.;"names and functions in/| with minimal assistance, "{VIS. La!» <\
, ¢ raliile. . . " |VIS} No formal feedback Instructor
' ~ obtained. The activity was
. an optional one and studentg - -t
Year | . - . chose their own methodsof
B} , ! review,
L a
Year !I | Tape the directions Tape produced. j221e VIS required r‘io - > Project
+ | and:answer key, = permanently hodsed in the assistance.- - ' C°°"d1‘t°"
.| Store self-test puzzte Science Learning Center. >
1 in an accessible L ) ! u
. | Tocation. | w7 !
'; [y i - l ,
i . - 7 -
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:HUMAN ANATOMY AND' PHYSIOLOGY (continued . .
COURSE: W OLOGY (cont{nued) . . ‘ , ADDITIONAL e

UNIT/LAB MODIFICATION LDENTIFIED XM.&HENTI\TION e OUTCOME EVALUATION ACTIVITY MODIFICATIONS SUGGESTED PERSONNEL
r . - & :

Dige?qon : ~ T
- (continued) eal ) "7 VIS able to determine the | Faculty: E d satis- [Wi11 purchase additional
*The Real ; t tomical N ) able to determine the | Faculty: Expressed satis- purchase a ona :

_‘_ " Me" 3232:1;: 50::: a:}j al, i:g;xig“g;z”g‘a‘lfgg z:sterso major body vrgans and faction with the learning orso models and Tlabel APr?ggggt |
. - |skeleton for diagrams in modelgand skeleton for identiJtheit location and rela- |experience afforded the VISJthem in braille, This i . |
Introduc- [1ab packet and tgxt fication and location of tionship to each other in |Expressed concern over 1ack1 will ensure access to_ .o~

* tion to ' varfous viscera ’ the body. VIS extremely |of ‘independence as learnershem for the VIS and
’ : ' dependent on guidance due |and amount of time involved should allow more@nde-
Placement to lack of labeled df dent use of th y
of Bod 0 lack of labele a- . pendent use o en
' Organs{'. grams, etc. for cross- I:IS' Ind;:ateg::g ;::tOf following inftial ex- !
P2 e reference and study, 04s+8 adequa posure. ‘ p
: their learning needs. How-
s o ever, expressed anxiety
" 4 ' aver need to utilize model <
r with assistance, for bg .
. Year R init Tearning and review
L : s £ ? and study.
Year 11 . |-Tactile diagrams of Skeleton and tqrso model i [ VIS contributed to the Faculyy dnd VIS: Thr'-oqgh, “|Project . |
. digestive organs for Science Learning Center (SLC)| commofgoal ‘of identifying|use '¢f the Science Learnfng Coordinator - 8 =
A\ 9
individual reference | have braill® and large print organs. Tactile {1lustra-)Center {SLC) rafsed 1ine . lab ,
(See Appendix 1I). numbers on organs. The num- | tions were used as, refer- |diagrams, and the Visual- | Instructor
-Skeleton and torso bers correspond tg ag answer } ence materfals for the ek agnifier (See Appendix| —~ : .
avaflable and adapted, | key. - Some parts on Mddel ~ jtotally #1ind braflle G )\the VIS functioned R
for independent use. are further raised by apply- | readers. } very independently during .
-Cassette tape of ex- ing clear silicone chalking. ‘ o . this lab. * .
- ercise to prepare for | Students use torso an :
“lab and to use when skeleton for lab prepatatidn Lt
, answering summary 1ab | and review (See Append™ E) °| .
g_gugstions (See Angen- | During Tab,students worked K . )
- N ix F).. ' in pafrs_ (VIS with sighted . ’ ‘ ‘
) partner) to identify body Rt / - . .
) . - 1 6™gans. Lab instructor worked ’ s
0 . . as group facilitator and re- . -
. .y source person for all 14 .
- students (not as tutor for e . )
the 2 or 3 VIS), 4 ) ' .
» -
@ — L+\ T, . ¢ .
N ‘ 14
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URSE : HUMAN -ANATO

D_PHYSIOLOGY (continued)

ADDITIONAL

U
~ UNIT/LAB MODIFICATION IDENTIFIED IHPLEMENTATION OuTCOME EVALUATION ACTIVITY MODIFICATIONS SUGGESTED PEf?SONNEL
Circulation ’ -
and ‘Cells: 7
What makes Tactile representation .c dboard and
you Tick? arcboard and s tyrofoam Taped packet prov fded Faculty: Verbal feedback ] Project
Y A ?aftsgg,oyg:’tzgdt;:;s- r;:g:;rof :{gigali?? ‘lefc most of fnformation; vIs dicateg satisfactionbva.r;:th"1 33123"23 ran?;iglsm::;ljbe Assistant
ttern w raille labels, | needeqd guidance primarii the learni i
. Heagt packet. Heart model | Labelled heart moder |- i P Y 1 expressag fenc;  Eludgnts access at any
N use of nodels to valj- Concern expressed f i ei
structure | labelled in braflle to | braille, Taped packet and d fressed for time imef thus elimfnating 1.
and replacejiagrams,. ave to studentgaahead o qa::t:g:csn:mation anfi ask Eggu::g;vidual attention waiting, .
‘;t‘mc;ig?, , tlee Worked {ndividually’ ) Labeled, raised 1ine
. SOEC ow, with students as they pro- Prior access”to taped lab VIS: Indicated verbally and. drawings or other fac-
an G. - gressad through experience Packet appeared beneficialpn evaluations that time was| simitie of Anatomical
- using the models. For most B fagtor even with tapes structures will be ex-
' . it was their first and some- - \ - Bvailable ahead of time, plored, This wil] allow
times on]y‘oppor\tunity to Required 1ab time for inf- | preview study prior to s
A . assocfate names with the L Lial experience as well as lab, thus hopefully {n-
appropriate structures, For review and study, creasing \ffectiveness
Year | - of that time, as well as
post-lab review and -9-
1study.
* Year 1]
W5 need access to Fresh beef hearts were used cess problem s6lved Faculty ‘time for indivi- | The Sofence Learning .
P models and more tactile y students. RLD's (raised construction of Science| dual tutoring with VIS was [Center and raised. 1ine Project
diagrams; 1ighted 1ine drawings? were produced Learning Center (See decreased while students' |drawings have resolved Coordinator
magnifier needed, * for the heart, heart place- Appendix E) RLD's in- fndependence increased. the problems identified .
Printed exercise was ment in ribcage, capillary creased the interaction - | The VIS students use of above. .
revised this yearssg bed, and the mechanical .{ of sighted students with tapes, the Yistal-tek and . .
another cassette was acripn of the heart related blind- students , RLD's required more study
needed; and slides to,an ECG (See Appendix I), time. °, . :
.| of mecHanical acti A taped description of the )
|, of heart related to slides of ECG was produced . -
ECG needed adaption, and used by all students, " - -~ - 70
' ) Partfally sighted students T
used the 1ighted magnifier * p
- fn class and the Visual-tek ’ - -
magnifying T.v. in the - .
[ College 1ibrary, -
1 , t sy !
N .
3 » - : '
- »
o 1p ,
H : i 16
r 4 . v -
- : )l ) h . .
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COURSE: ANATOMY ANB‘PHYSIOLOGY(continued[

UH!T/LAQL HOD}FICAT!ON IDENTIFIED

IMPLEMENTATION

+

)

ouTCOoNE

<

S

EVALUATION ACTIVI:>¢1

ADDI%IONAL
MODIFICATIONS SUGGESTED

PERSONNEL

'Circulation
and Céllsse

« The Telltall

* Heart

. Cardiac

cycle

examined,

heart sounds

pulse and

blood

pressure.

Year |

4

Tactile blood pressuyre
apparatus. Auditory
representation of
prifted lab packet.

.Braille blood pressure gauge

obtatned but broke imme-
diately, VIS participated in
blood pressure activity by
listening fdr heart sounds
and cueing sighted partner
who read numbers on gauge, |
A1l students used partners;
VIS ut?lized sighted partners
and, the audfo-tape to per-
form all the activittes,

Essentially full parti-
cipation ¥n lab exper-
fence with some guidance.
Did not have copy of tape
for study and review.

Faculty: Indicated satis-
faction with the learning
experienca,

Pnd verbally indficated
sptisfaction with the ex-
perience. Indicated desire
for copy of tape for preview
nd review.

$

VIS: Feedbadk on evaluationspraille, should allow

Purchase new electronic
Tood pressure gauge
hich, when lafelled in

IS to participate fully
n taking blood pressures|
rovide audiotapes to
ach student in advance
of lab.

Project

Assistant

. Year 11

ERIC

Aruitoxt provided by Eic:

.|each student. Blood .

‘I for pulse,

Tapes available for

Pressure gauge for o
independent use, 60
second~timer needed

"gauge not available.

| Tactile stop watches were

kY

Students used prepared tapes
to study. Blood pressdig -
A
Recently, Science fov the
Blind products (See Appendix
H) has developed a talking
sphygmomanometer. We have
written for information,
Partially sighted students
responded well to a sphygmo-
manometer thyt has large
numbers (regular model from
Cafolina Biologfcal). Timers
purchased from AFB (See
Appendix H) and used by some
VIS, some VIS used verbal
cues from'a sdghted partner.

not gasfly ysed by most VIS.

| ~

N

~

Stdﬁents participated

and contributed,

Tape was supplied, -

Blood pressure gauge
purchased during Year I
has proven to kf un-
reliable, °

’

Project
Coordinator

N

A
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COURSE:" ANATOMY AND PHYSIOLOGY (CONTINUED)
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Aruitoxt provided by Eic:

P ADDITIONAL - ;
UNIT/LAB MODIFICATION IDINTIFIED IMPLENENTATION OUTCONE EVALUATION ACTIVITY MODIFICATIONS SUGGESTED PERSONNEL
Circulatioq * . } ,
a]goge;;;: Represent blood cell Used verbal description of ' VIS had adequate exposure |Faculty: Verbal feedback No progress to report; "] Project
agqlutination in antigen cell activity as students to the concept, however |indicated that the existingﬁ no changes anticipated, Assistant
Blood types 3
antibody reaction other-performed "finger-stick" blood they had access to onl materials were readily
Y {
---------- wise viewed on micro- |type tests gn one another, wo aspects of the ex- useable by the VIS, Lab
Determine | scope slide. Auditory |A faculty member had pre- perience whereas sighted VIS: Little feedback ob- Instructor
blood type.! translation of printed viously developed a series of | students had enrichment t iﬁed s activity required
. apply anti-| Jab packet. wooden RBC models with antigen of observing an actua! l?ttle aod?fic;tizn 9
gen/anti- sites and antibody models for |reaction and utilizing Stand r'g evaluation for .
body prins use with all students, VIS diagrams. Little feed- indic:‘ted s:tisfaction ::ith \
cip!es to were tb}us able-to manipulate | back on process, however, experjence .
typing and these models to detect and there was no individual P )
Cross- é? “observe" reactions. Audio- guidance; only tape and ’\ [
matching tape of materfals avajlable partners, P '
reactions, in Tab only, VIS utilized ’ N ' :
bssiaségud} sighted partners. LY
Year !
YearIT RaTsed Tine drawings KaVsed Tine drawings pro- Project n
for fintroducing WBC's duced of general agglutina- Coordinftor - -
and for refereaces, tion and lysis reactions, ‘ & .
Tape for each student, | blood typing or slides ) |
reactions, phagcytosis and
! a . WBC's. .
‘ > Tapes produced and ordered -
4 by the VI students from the Y ¢ .
Minnesota Communications
. Center (See Appendix F).
\ / X . /
, \ | L .
, ’ - L]
N — 4 ,' ‘
‘j P N .
‘ +
] - N
19 21)
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' "COURSE: _ANATOMY AND PHYSIOLIGY (c:ltinued) CLoL : ) » 7 _ADDITIONAL o ./

.

o

' 3
SUNIT/LAB | MODIFICATION IDENTIFIED \HIHPLE!'ENTATION , .. outcone EVAJATIOH ACTIVITY HODIFICATIONS SUGGESTED PERSONNEL
Circulation . . N ; v ;

and Cells ‘ 8 S . *
A Bit About | Tactile representation |Designed large cardboard re- {\$ ablemiscern Faculty: Indtcated satis- Hl” gx]plovi-e cr:a fon  jProject
Yourcellf  -lof basic cell types and |presentation®of "typical cell*|critical features of cell| faction with the learning |© f"otﬁ i My : dent Assistant
. . | shapes and cell organ- land its organelles using types and their structuréq.experience. ° ’ sutg: th 1 each stu :”
/ ellas to replace dfa- variety of tactile matgrials.|Miny sighted students VIS: Evaluation forms and h; d N ; OvewvtigOpy or = .
Compos i te cell 9Tams - Auditog repre- Designed tactile zﬂspla;on utilized tactile models vert;alv':egdback 1n;1ca?‘.2d study and r .- .
Organelles sentation of Tab packetlarge cardboard of different |also. VIS able to per- satisfaction with modifi-
types and shapes of typical ‘form in lab with moderate
form and y cations. Demonstrated
cellq . body cells. Keyed in braille, | indepandence. Did not have ease in utlizing materials
of four basic R to audio tape. Taped lab own copy of lab tape for ‘
- tissue types - ‘ packet including spectal’. study or review, « ‘
: descriptions of tactile * . | Y
' models, Ve*bal description and . '
rough approximation tactilely - . S
of microscopic slide showing, ¢ .
[ " Jrelative sizes of blood cells, . : -
. Students used tape and indi- "
L vidual guidance to progress ’ N . .o
‘ through 1ab. . . -1z -

Year |
+

-
z

Year 11 |Tapes for each student.| Students had tapes for use : i . Project
. . RLD's for each blind before and after 15}& Using| Al sgden:s::engfgtedd i RLD's profvucedi. Coordinator
‘| student. 3-D models RLD's or sitting close to o f?’“ ”e of. the 3-D modelsg ) Scient':.e earning .
available for use . slide screen, each VIS par- of cells. ) . Cente construtI:te g .
during and after lab. ticipated in a lab group . ., (See Appendix I and E) )
, (3 or 4 students), ~Asighted| o
! student in the group read 7 A v ’
* c { .| the descriptions of cells in| ° v, oo :
. . the exercise while some . . ot . . ’
“ }- students viewed the slides Nt - - v \
. . : and some used RLD's. 3-D - \
models of cells were used in -
' s . lab and also stored in the S . ,
, ' ) Science Learning Center. . /

v

) Q . : ’ , . '
EMC . Jar”. v . , 5 - C. ‘ g - o ‘ .. ) )
| M S . ' !

’ -
L d A
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COURSE: ANATOMY AND PHYSIOLOGM (Continued) i ADDITIONAL o ]
UNIT/LAB HODI;ICATION IDENTIFIED [HPLEMENTATION QUTCOME EVALUATION ACTIVITY HODIFICATIONS SUGGESTED PERSONNEL
- . - 5
g;zcgl?i‘.;on Audible detection of Created tape of packet with ersome nature of . | Faculty: Indicated modifi- [Need identified for taped -
(continueg) |COlor change in diffu- special fnstructions for equipment and duration of |cations afforded excellent |version of lab packet to K;gi‘sl%atnt
Cell Trans-|S'On experiment. Tactile/modified equipment. Guided lab necessitated 1nd1v1'- access to the lab activity.!be available prior to ‘
rt representation of students individually also :|dual guidance which Timited Engouraged all students to |lab time for preview to
Sgchanisms rocess of active trans-rdue to length of lab and independgnce and increased|utilize active transport attempt to increase VIS
. port (normally ghown on |numerous manipulations of the time required to com- |model. independence and to
series of 35 mm slides).|equipment. Utilized {ight- plete Tab. Stydents®had VIS: Indicated that acti~ |reduce time required to
Auditory translation  [probe to substitute tonal% access to each element of vities allowed them to assimilate information
““ of printed 1ab packet, Ichanges for changes in color [the 1ab experience in Ways| i lectly experience repre- during lab. Copies of
intensity in diffusion (dye [which appeared meaningful tatit};ns gf conceptsp tape for revigy and- study ~
and water) experiment in to them given their ;epn tauaht would also Tikely be
Diffusfon, } osmosis (molasses and water questions and comments. eing ght. helpful. |
osmosis, in thistle tube) experimadt. (A1l students had approxi- |Packet evaluations indica- Will explore means of 3 L 4
active A1l students, and VIS uti~ . mately the same type of ted some frustration with Ravin podel ‘fabricated |
transport. 1ized a "beads in a box with experience; the VIS ex- the Tength of time involved £ gm turd terial
porous membrane” activity to |perfence was not“\limited. |[to complete activites; most?, afm:reesugs y ma ¢
"observe" molecular activity [The sighted students " |required significantly more or futur :
in these processes. Beads utilized or observed the thqn the hour allotted. RS ‘
were of different sizes active transport modei , -'13 -
allowing VIS "to feel" the saying 1t was easier to 3 ,
- activity. Fabricated styro- |understand than their 35mm
N foam and stick model to- demonfslides. No copies of
strate process of active 4 the tape were available
tradsport. Model was derived  for review or study. .
from dfagrams used in s1ides A . !
Consisteg of differént sized .
: balls (molecules) attached toy,
styrofoam base (cell) and * X
some moveable pieces. The .
P students, by manipulating the
- model as directed could trac ~ .
Year I molecular activity through a ' \
. cell wall according to theory . i '
of active transport. - . L -
Year II Tapes for each student.|Tapes produced with special Since ,ﬂﬁ wera prepared Lab time was reddced to a |Additional modifications Project
Rafsed 1ine diagrams of|verbal descriptions of actiong before lab,they worked 50 minute perfod fot this suggested Year I were Coordinator
. active transport other-|observed on siides. Raised " through the actual ex- Tab activity, implemented Year II.
wise shown on slides. |drawings of slides used by ercise with a sighted t di d .
m Need a more active, H1ind students while others | group of students. S:‘g:teg stu?egdsnin cate
N dynamic,way of demon- [n group used slides. Pur- N that the raised 11ne .
Lo strating molecular chased "Molecular Motion 4 * . diagrams were easier to -
" motion. emonstration”(See Appendix 6 - - understand than the sltdes.
. & S could hear and feel . - ‘
. movements, ‘
ey P . - . .
' - 2 | P 4 * - : 2‘4 -
$ -
‘ r \ - 1 B ‘ ” . ‘
‘. Pl , ‘ : Q ¢ -
Q - \/\ Lg ‘ - -
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COURSER  ANATOMY AND PHYSIOLOGY (continued) : : ADDITIONAL :
UNIT/LAB MODIFICATION IDENTIFIED  IMPLEMENTATION . ouTCeHE EVALUATION ACTIVITY MODIFICATIONS SUGGESTED  PERsONNEL
Respiration Primarily a paper and |Taped packet and distribyted VIS able to utilize tapes Faculty: Little feedback. . No progress to report; Project .
lons, Electro- pencil learning packet; | copies to each VIS, A1l students required Indicated verbally that No changes anticipated, Assistant ,
lytes, Ph and tape the materials so Faculty member designed the |Te%iew of material in VIS appeared to be on par and -
,\Buffers . worksheet format is new ]ag with VIS 1ngmind Tecture so experience ith rest of students in . : ' Science
understardable orally, After consultation with appeared to be abqut the nderstanding material, Faculty
- Project Assistant the faculty same for all. Individual ’ :
and Auditory translation ember fabrica ted copies of tape appeared [VIS: Indicated they utilized
Gas Transport | of Tab packet, board-type sared 3 game- e oy tabe able to [the tape. , o
and Acid Base board-type activity useable articipate fully in the :
balance in ‘ by sighted and the VIS, P pate fully . .
same experience as the Faculty: Indicated satis- No progress to report;
Respiratory , sfghted students. Audio- [faction with activity, No changes anticipated. L
System ‘ © | taped instructions proved VIS and Sighted Students: . ‘
adequate and, fn some Indicated on evalustion * | ¢
group? were used by vis | that activity was S
and sighted students - Laffective in conveying
Year I ¢ . concept,
y \ -
Y IT "~ T - -
ear : ' VIS students could broject~~ 14~
Combined intofNew tape needed of re- |Tape produced with additional VI]S were prepared and . benefit from use of Coordfnator '
"Buffers of |vised lab. Color changeq.verbal descriptions (i e, fu 'Iy'par]hc!pated. - a?apti\]/e :, uipmgnt - '
the Respiratory Chemicals in organized of pH scale), Color changes Addi]tmna t""? was ( ie' 1gth p;obg)
System" tray. Measurement of 1 detected by Tight probe, {?vo ved ;or VIS toius$ prior to the lab,
ml. not using graduated | (Seme VIS preferred sighted || ght'pr?"e and manﬂ;:u ate - ‘
ph. and . cylinder. Puzzie pieces | partners' verbal description "chem;ca]" piec;‘:s. e
“Bufferin® chosen for variety of ml. measured using eyedropper] CcNem ca” .E?zz e pie;:els) : :
expgriment,  |[shape, that had bulb only allowing :er.e avai at e after la . ”
chethical “Color form” pieces sticq 1 ml. to be sucked into L°" u?e 2 he Science ¢ , ] .
react]ions together, droppen (See Appendix H) earning Lepter. ’ Rty =
puzzle, )
manipulation ’
of puzzle, - -
pieces to : !
how respira-
ory buffer . - -
@actions. , - . ’
’ - : ' L
25
. ‘ » -
( 26
’ - .
v .
‘ ' , - N
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. COURSE: ANAYOMY AND PHYSIOLOGY (cont{nued) e { i ADDITIONAL %
i T/LAB ' * 716G j )
: 4’11 / HODIFIC*TION IDENTIFIED IMPLEMENTATION QUTCOME EVALUATION ACTIVITY ” HODIFICATIONS SUGGESTED PERSONNEL
' Newmomus- , A ’ ‘
colars = | Replace diagrams and Display type lab experience &IS able to determine Faculty: Verbally indicated Will purchase additional
Skeletal: photos of .skeletal and Was, utilized, Models of primary differences in cggcern for length of Lime |copfes of models used to ;rojiect t
| muscular tissue with _ different types of muscle K types of tissue. VIS able|? mount of {ndividual cnsure ready access, selstan
* "~ Functional.} tactile representations}and bone tiss@& were pur- to asemcaEta structure guldance required. - Creation of labelled, Lab
Anatony Replace diagrams and  [chased. Skeletons utilized, [an fm’of various |VIS: Evaluation form and |"3Sed ™he drawings or | Instryctor
the Skeietall Photosfof assorted Individualized assistance typd gl joints. VIS not verbal feedback fndicated [Other facsimilies of ’
and Muscy- { J01ntd, bones, etc. to guide Students through indepe ‘t in this ex-  fconcern for time required |Structures will be ex-
‘ l‘ar,System with tactile represen- models, Used elastic'on perience™A1t students to actually attempt to - plored. This will allow
v tations, skeleton to show muscular benefited from availability assimilate a1l fnformatiog O Preview study prior
) . aftachments and action. of models. ’ during Tab time, .[ to 1ab, hopefully making
-, more effective use of
Y I L that time, as well as
ear ) / post-lab review and jtudy,
«  Year II Tape for each student Tapes prepared movable Joint VIS became inde —
s . pendent, . |Students enjoyed the 1ndd Additional mod
More joint models and models purchas’ed and used in |using tapes to prepare pendent study they were su.ggestggan:'g _}”cmmgggﬁator
, . Wisarticulated skele- lab and science learning and models {n Science able to do in the Science implemented Year'II
X tons, Rafsed 1{ne center, Raised diagrams of Learning Center, Learning Center, '
diagrams for referenge. Human Skeletal muscles pur- e
chased from Recordings for
the Blind (See Appendix H).
Skeleton in Science Learning é
Center was labeled with ’
braille and large print num-
bers, A key to the numbered
R bones ‘s in the Science . i
. s fLearning Center (in braill&
- and Targe print) , — <
\ s / b -
N .~
. > ' )
[ 4 ¢ ) Ql ’
i  d
e [y
27 ", ~ [
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COURSE: ANATOMY AMB PHYS10LOG¥igContinued) . - ADDITIONAL .
T N ' CATIONS SUGGES RERSONNEL
' UNIT/LAB  MODIFICATION IDENTIFIED IHPLEVENTATION ouTCOre EVALUATION pETIvITY HODIFI ERSONNE :
Respiration ) Newly developed 1ab ex- - Faculty: Little feedback Intend to purchase Lab
. : Fe\; mgdfficatlons ;e(—j 1 perience utilized models of wL;ttle feegb:ckr;eciized. required or obtained. additional ‘anatomical Instructor
Functional gu ret °; p:rlorb'me ue Tungs and diaphragm and de- d app:ar; ot. ‘1:: v Recommended purchase of models to ensure VIS
Anatomy of | ‘0 "'; ure o d ? c:x-f monstrations by Tab instructod 'aigﬁua e 1"5‘1’;1“: ty dj-{@dditional anatomical ready access. The models
The Respir- 12e§ :%: acaﬂ:bleo Sighted partners and the lab wfica:?o:sg cant modi- models, are chief means of learnd
atory a a * instructor provided what * VIS: Frequently had to wait ing material for them and
System pssistance was necessary, " for'accegs to ;odels with- |50, should be readfly 4
¢ out ability to utilize accessible. Beginning '
|other modes in interim exploration of means ) 9
Respiratory ! thus increasing their (Thermoform) to obtain
pathways, deuenqence andgthe time 1nexpensiv_e facsimiles .
breathing ‘_ p ired. — 9f anatomical models for .
mechanisms) required, individual independent ‘
Tung volumes use by YIS {especiall
’ Year I . fof studAy and review)‘ kN
Year 1| Models of respiratory |Models purchased (See Ho?els, RLD s.gung h Additianal modifications Lab 16
organs. Raised 1ine Appendix G). Rafsed drawings ;o]umg.b?gs aod grap ¢ suggested Year I were T
diagrams of respiratory(of respiratory organs, alveolq, Ne'pe zeg g;«;SD cozgep s de Year 11, Instructor ' .
. organs and lung volumes|and Tung volumes graph were #resented, ¥1s 3‘9 . .
L graph. Use of volume |produced for each student Mggsrers t?]qgfs 10"5‘ Project
indicator for vital for use before, during, and els a{a ai e c" “ ' rdinator
Capacity instead of after lab, Lung volume bags Sclance Learn ng Center, - /
Just numbers on the were purchased. Students- N
. respirometer. Tapes for inflated them and measured
. each student for prept [Vital Capacity according to ~
and answering questiong. Titer markings on bag. - - N
Study questions developed for Lo . '
VIS. Tapes were produced, a N
Lab instructor slearned to - , - ° c
teach students by usin body ’ '4
movements as examples ({.e, . . . . o v 4
holding ribcage during forced ) ' '
‘ breathing; making dome- ha ped : i i
diaphragm with hands, then " d )
- “contracting” it by flattenidg . i .
, hand shape, - ) o . .o '
- s .
- : ) > 30:.
{ - ’ -
2\) : - ‘( ' .
* o 4
o f - ] » , * N
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COURSE: .HUMAN ANATOMY AND PHYSIOLOGY {Continued) /- . ADDITIONAL :
UNIT/LAB  MODIFICATION IDENTIFIED  IMPLEMENTATION OUTCOME EVALUATION ACTIVITY HODIFICATIONS SUGGESTED  pgrsonnEL
Functional Rerce diagrams and Purchased models of neuron, VIS able to explore ana- Faculty: verbal feedback ”! purghasg ?gdZtional Project
Ana tomy PRotos of mervous sys- |brain, major nerves of body, | tomical structures of irdicated satisfaction opies o 20 e : 0 Assistant o
of the em with tactile repre- (relative to small scale nervous system and related| with learning experience s_suvt'g reafy]ag ]e;ssd. Lab
Nervous santations. Auditory skeleton), cross-section of functions. Most did not usg afforded VIS along with r;ea ;o?ioe d: ei ed, InStruc tor
System «trgnsiation of printed spinal cord. Labeled brain, |models and special tapsl concern for length of time ‘:h:e ¢ :imﬂ:w ng: or
___________ la Packet matertals, neuron, and spinal cord Prior to-Tab, thus redd- |and individual guidance tr rt a:s '”e; oe
Examination : - section in braille, Developed cing their chances of required. lo::durThi:]wiHeal;;w
aldio-tape to quide students’ independence during the . . : .
::dm(s):g:or use of neuron and spinal cord actual 1ab, All students VISB ]Evilggtt»;g: :ogr]ps izg or :t;n]jy pr:?: to lab,
. J models prior toJlab exper- | made use of the models, [verbal fe ndica pefully making more
neurons, | fence. Taped 1ab packet with VIS had tape of lab concern for/time required ffectjve use of that
spinal cord, i : P to actuall4 assimilate fn- ime, as well as post-lah
basic re- . specfal instructions for avaflable for study and farmation during lab time, |eyiew ang study
flex arc ! visually impaired. Tried to | review, Use of partners JQ 9 ’ ’
and some' 1 ! éncourage use of partners. abandoned due to slow pacgFeedback indicated n -use
brain : and difficulty with pf taped quide to moddls
structures material, prior to lab experience,
Year I y
Year Il [Rajsed Tine drawings Raised drawings produced. VIS came to lab prepared Taped guide was used prior Project - 17 -
) needed. ‘Tape for each Brain, spinal cord, neurons, | and worked well with to Jab which increased VIS Coordinator
student, Models reflex arc. Tape produced. sighted student groups independence and sub- 3
avaflable before, Models Jabeled and some areas (3 or 4 students per sequent participation \
Wduring, and .after exper- made more tactile with clear group). Models available with peers,
fence. Al students silicone chalking, in Science Learning ,
required to prepare ' Center (See Appendix E),
for Tab, ! . .
! i )
» ] .
b Y
\ ~
v .
[ ]
L * * . 3
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COURSE: HUMAN ANATOMY AND PHYSIOLOGY (Continued)

12

UNIT/LAB - MODIFICATION IDENTIFIED-  IMPLEMENTATION ()urcor.z EVALUATION ACTIVITY MODIFICATIONS SUGGESTED . PERSOMNEL
rr—— No progress to report rProJ!ct
clars , ‘ 4IS: Verbal feedback indi. |NO changes anticipated. Assistant
! Skeletal Arrange for sighted Little lead time was availa- ¥1]Sqab}; :aepart;::pate cated enjoyment of the Lab
. partner to guide throughble to adapt this newly de- (uitg tiexp ¢ e;\ce 1/experiences, Instructor
Senses chofces of variety of yeloped lab experience. VIS v iexc:p) o?tg :\:w]
displays and experiment |explored eye model, With gxpe;dmen $/ with minima
activities, sighted partners, VIS per- ependence.
Basic formed simple sensory exp¥ri-
v structure ments for touch, taste, smell ~
and func- |} - ' Mdng. etc,
‘ tion of
{ sense . ) !l $ |
' organs, and : '
experimgnts
(spacing of . ’
pain . .
receptors, . ¢
optical - 18 -
illusions, -
taste buds, - It
etc,)
Year |
-

Year [] Tape for each student. Tape produced describing \ | Some blind students demon- |Some VIS offered to give Project
Tactile drawings and |varfety of experiences to Strated braflle production| sighted students a campus Coordinator
models of sense organs |choose to do during lab. and use; use of Tight tour using all senses
available before, Raised 1ine drawings pro- probes; Talking Calculator except sight. Some sighte
during, and affer lab. duced, eye, ear, nose, skin, |audible thermometer, and |students obliged the vi

» | Some stations in the tongue. Models were large Talking Time (See Appendix |students and took the tour,
\/ science 1ab have print and braille labeled. C). A1l students enjoyed |Sighted and V]
written instructions Statfon instructfons - pro- | this sharing which led to [later discussed the exper-
that need adapting. Somelduced in Yarge print and many questions about ience.
AN sensory atds could be |braille. Arranged for some cduses of and adapting to
demonstrated by VIS finterested VIS to show class blindness, '
users, ) how to use varigus aids.
P J
]
* e ~N ’ 4
! 4 . » 3 J . J - 3 4
t ‘- .
B [ 4
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COURSE: HUMAN ANATOMY AND’PHYSIOLOGY (continued)

i |
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Y

ADDITIONAL

UNIT/LAB MODIFICATION IDENTIFMD  IMPLEMENTATION B ouTCONE ~ EVALUATION AcTIVITY HODIFICATIONS SUGGESTED  pegsomneL
0 L 4 7 f - ; v . Project
Reprodvction Represent processes of | Labelled existing models of Visuall’ imp\aired able Faculty: éxpressed satis- |[Will replace audfo-taped Assistant
What Makes |pNA replication, RNA DNA and Protein Synthesis to study processes very ffaction with level of ys step-by-step lab in- A

You Differenttranscription afd pro- |models in braille, Devised independently using audio-understanding and indepen- structions with gopd

From Me? tefn synthesis in tactilg repr sentations of processes [taped.quide and experien- | dence. Some concern was Preparatfon instructions

DXA, RNA, rather than visual form of DNA replication and RNA tial and manipulable modelf,

“Protein Syn- {

create substitutes for

transcription using series of

A1l students used existing

éxpressed for the jso-
lation of VIS using audiof

on-tape and engourage
VIS to share zipper -

thes s, 8 mn film Toops and 35! zippers which were manipulatedmodels of ONA and protefn tapes during lab while peer§ models with sighted «
s1ides) Auditory translaL through the stages of the synthesis  Many sighted used visual media, Students., A sighted ‘
tion of 1ab packet, Processes (replaced 8mm film |students also made use of VIS: expressed the same peer could manipulate
, « | Toops and slides). Created zipper model of the pro- vieu;s 5 facult Zippers according to
: 2udio tape which provided - |cesses which allowed for . 2 v the film representation
i | substitute for 7ab packet as manipulation in addition '
. «|well as added information to passively viewing . h ' .
. | Which would have been resen-|processes via media, Had: - '
. +1 ted via diagrams or visual . copy of .tape for study '
. npdia. Tape also included and review, - ]
. specific instructions to - . .
guide students through the _ - - 19 2
e . sequence of activities ard ’ a :
Year | "y models, ~ . :
. ~
r L 1
Year ! Tape for eachH Student |Tapw Prepared. Lab instructor Students came 'pr EFeulty and Students were Lab
L of preparation infor- introduced VIS and sighted Sighted students indicated impressed with the amount - {Instructor
mation. Allow VIS to Students to adapted models, |the manipulatiorj of models | of information learned -
) experience lab with Sighted students were shown |was reinforcing. . through pre-lab tape and
- sighted students {n- how to easily manipulate . use“of zippers as repre-
stead of using tape zipper models to represent ¢ sentations of DNA,
during 1ab, Purchase movements on film. . .
and produce enough , '
models for VIS to yse ’, ) .
.|with group during
viewing of films. . .
3 : ' ;
AL . . ' . H
P ' f
Ve \ \ .
[ —
] > .
’-
rl . |
. K4 -
- p .
. ‘ ) ‘ . Lo ' 2
- g, . ‘ : . « 30
L) hn 4 .
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HUMAN ANATOMY AND PHYSIQLOGY {continued)

drawings of organs
needed. .

Aruitoxt provided by Eic:

diagrams only. Rafsed

rgans,

work areas in the Science
Learning Center.

male and female sex
y0, mitosis and meiosis,
menstrual cycle. These

grams are colored and in-
Jcorporated into the permanent

required prior to lab,

A1) students worked in

pairs, examining models

amd, together, answering
questions,

with revisions and degree
of VIS students’ indepen-

dence,

ADDITIONAL .
UNIT/LAB MODIFICATION IDENTI?HED IHbLENENTATION OUTCONE EVALUATION ACTIVITY HODIFICATIONS SUGGESTED PERSONNEL
* — f ) ; Project
Reproductior | Represent general gross | Few modificatYons were wade ¥ visually impaired students| Faculty stated that all igeiszgrcggiew:;ltffe Assistant
. Functional stages of embryo and The one-to-one process was had many questions Students expressed need te chin‘ materials ;
" Anatomy of |fetal development used to guide students_tbrasgHanswered about reproduc- | for more preparation before| “f3ching Sc eqie
the Repro- tactilely and/or describing photos and ¥ctile tive anatomy. Able to lab and foliow up work, needed. Faculty
. ductive verbally, Guide through | models of reproductive organs|determine approximate size .
Sys tem lab consisting of a and fetal development stages./of fetus at various stages|,
w series of displays, Little lead time was available Neceirved specific verbal y
to modify this experience andidescriptions of appearance \\ ’
models of early stages of and level of development
Basic embryo development are during embryo stages. )
Stryc ture difficult to find. Lack of tangible study H
and function ) materials for VIS to take i
of male and with them -- the same was ' . :
" o female sex "[true for sighted students.
organs, and L
embryo de-
“wvelop mnt . -~
- ! N - 20 -
Year 1
Year I1 Tape of lab exercises | Tape prepared. Models pur- All students came better | Faculty and students CProgictt
needed for VIS prep- fchased and labeled. Tactile prepared because fntro- | expressed satisfaction eordinator
aration, Models of f1lustrations produced of ductory exercises were
structures shown by




COURSE: MAN IN NATURE

r

O — -

WNIT/LAB

MODIFICATION.IDENTIFIED

IMPLEMENTATION

QUTCOME

~ .

EVALUATION ACTIVITY

ADDI TIONAL

HODI FICATIONS SUGGESTED

PERSONNEL

GENETICS

Mitosis
and
Meiosis
Indepen-
dent
Exper-
‘{ence

(This
exercise
also
used in
Anatomy
and
Physio-
Togy
course)
\

Year |

Modify existing chromo-
some kit (used by all-
students) to substitute
tactile for color cues
for different pairs of
chromosomes. PRrovide
individual demonstra-
tions of processes to
allow students 4o ob-
serve process by touch.

Added ridges to the cento-
meres of certain "chromo-
somes" (pop-bead representa-
tion), This allowed VIS 2o

use the varfables of Tength
and texture.(rather than

color) to trace activity of
2 sample pair of chromosomes
through the two processes.
Provided individual guidance
for demonstration and
praétice.

o 2

i

VIS able to observe ac-
tively, the processes of
mitosis, and meiosis,
utilizing the same mater-
fals as other students.
Individual practice with
materials was substituted
for diagrams for purposes
of study and review;no
materials available for
VIS to take with them for
. study.

\

Faculty: verbally indicated Some means of providing

satisfaction with Tearning
experience, Pleased that
existing materials were so
readily adaptable,

VIS: Evaluation forms and
verbal feedback jndicated
ease in utflizing the
materials and effectiveness
in conveying the concepts.
Required extra time for

and study 1n'the Tab

independent review and
study materials will be
explored.

Project
Assistant

Year ]

ERI

Aruitoxt provided by Eic:

Need for {ndependent
study instructions and
materials.

Instructions were taped (t!

correspond with manfpulation
of adapted "chromosomes").
Materials were placed in the
Science Learning Center.
Summary diagrams of mitosis
and mefosis were produced in
raised form (See Appendix 1)

-

Individual demonstrations
were not required. VIS,
using taped directions or
a sighted classmate, worked
at their own pace. Rais
diagram$ were helpful,
especially for VIS wh

had not had the Ana

and Physfology cour

Project
Coordinator
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COURSE: MAN IN NATURE (continued)

"IMPLEMENTATION

OUTCOME

-EVALUATION ACTIVITY

variety of shapes and sizes
pieces to attach to it.

Purchased Magnetic Board with

VIS able to &tfMy inde-
off pendently icing

exercises utilizing

‘Punnett sqdfr

es. VIS able

] w§eated grid with tape. Used
twd sizes of each shape(large

to perform independent

and small triangles for

r example) in place of capit
and Tower case letters to
represent genotype. Taught
VIS students to use system
for their own study and prac
tice. Consulted with lab

tactile discriminability of
pietes used 1h game board
representation of genetic

) patterns using chromosome
shapes,

instructor to ensure maximum

lab experience with supér-
vision but minimal assis=
tange. VIS able to_demon-
strate questions and Tevel
of understanding readily
to lab instructor using
fmaterials. .

~

al

Facdlty: Verbally indicated
satisfaction with the learn{
ing experience, Indicated
se of more specific, clear
verbal descriptions of ex-
amples used in class due to
high Tevel of anxiety gver
complexity of conveying the
information.

VIS: Verbally indicated,
and demonst rated ease in
use of materials, Reflected
preliminary understanding
of materfals as result of
enriched verbal descrip-
tions dised in the classroom

-

v

UHIT/LAB MPDIFICATION IDENTIRIED
. Genetics  |.Create tactile Punnett
’ square system to use
Punnett with worksheets (inde-
squares: -pendent study). Organdz
Mono and  ["color-forms” type "gwe
dihybrid board used in 1ab to be
crosses. most effective in tactil
sense-, |
Prégrammed 1 i . ’
Learning . - !
Packet - '
] | ¢
.|
i
. f
Year I ' .
’ . -
Year II . Tape needed. Raised

e dfagrams to accompany
. specific‘Punna‘}
square examples in.
programmed ex®rcise.
Raised 1ine dfagrams td
provide study materials
for home use.'Faculty
workshop«to practice
verbal descriptions and
summarize type$ of
common adaptgions. .
, i

y .

Produced aug#STeies using

-programmed learning format.
(See Appenddx F).Raised

1ing diagrams of Punnett
square examples avaflable fo
students. Two inservice work
shop$ were given by Project
‘Coordinator for all faculty
and staff,

Vi 13
. . . .
.
HEPI ) -
1*, . A ! .
- «
et .’ Q. . *
: v
. J 4
\ ) ‘e -
| .
» . .
‘ (€] °

- ERI

Aruitoxt provided by Eic: . -,

4 Use of tape by students

was successful (many take
braille notes or shorter

taped notes on a separate
1 cassette). Many sighted
wﬂstudents used the Magnetic

oard for finftially learn-
ing these genetic crosses,
During the unit test, VIS
were able tp calculate
crosses by using the

4 Magnetic Board ?1nstead

, of pa nd penciii,

T

Faculty awareness of common
instructional adaptations,
including the enhancement
of verbal-descriptions
increased, The inservice
workshops ‘presented by tMe
Project Coardinator were

- Y

o

cgted highly by the faculty].

ADDITIONAL
MODIFICATIONS SUGGESTED  PERSONNEL
Will purchase afiditional
sets of equipment for Project
use by more students. |[Assistant _
Renewed vigor in en-
couraging, among faculty)
the use of rich, specifid Lab =~
verbal descﬁ%géigZS of [ Instructer
material in class-
room,
' i
. [ .
; §
‘ ; ‘e 22 -
-
Project

Coordinator

N
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COURSE: CHEMISTRY / - . ADDITIONAL -
UMIT/LAB MODIFICATION IDENTIFIED  IMPLEMENTATION. OUTCOME EVALUATION ACTIVITY . HODIFICATIONS SUGGESTED

¢ H
PERSONNEL, '

CHEMISTRY ;

. Project Assistant decided |yIS able to complete Tab | Faculty and VIS:Informally | This area has proven Project }
S$1ze of Few modifications iden- | to function as gighted experience demonstrations | indicated both the ih- most frustrating; Assistant
Molecules tififed in advance. partner for one student en- |ywith adequate understand- adequacy and impracticality] Further progress Hag
Td1king calculator for | rolled in course, Used ex- fng of the material. Few | of individual assistance in pot yet been made dye

_ycomputations. ) tensive verbal deseriptions' concrete modifications the lab. to intérnal changes 1in

Y of activities included VIS * |made or discovered, personnel, methods and

. ! in manipulations,measurement course content for the

and calulatfons. Project Chemistry curriculum. N .

Coordinator and VIS nego- . It is anticipated that
tiated ways in which to 1abs will be broadly
describe activities, equa- revised as will some

tions, etc. content and methods.
T -7 Therefore, further effort
‘ 8 . in this area await those
changes, It is the per- y
ception of the project
- ‘ Assistant, however, " .23 .
i : » that the emphasis should
) be placed on modificatio
' ) of non-laboratory ele-
3 .o ments of the course.
’ Without the solid basis
of materfal presented vi .
the text and in class, . .
the labs are nearly
fruitless. , In addition,
With minimal modifica-
el . fons, and the use ‘of a
‘ . . ~ |[sfghted (and reasonably
. _— astute) lab partner, 1ab *
: . e - . . concepts are adequately
conveyed without *fy1l
. . participation" by the
VIS. Thus, further ef-
’ ’ forts will concentrate
) ’ on models of exemplary
. . atomic and molecular
structures, representa-
- . N tions of graphs and
Year I . ) - other dfagrams deemed
4 essential to under-
. , standing "the material, R

Science -
Faculty
Member

[

T eed m .
L

- e e ey e ——— o n

EMC o ) . . ._ . ! ) ., | . o A ‘-

Aruitoxt provided by Eic:
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s@: - CHEMISTRY
MODIFICATION IDENMTIFIED

WIT/LAS -

-f

.
N »

_IMPLEMENTATION

OUTCOME

EVALUATION ACTIYITY

ADDITIONAL

: o
MODIFICATIONS SUG%ESTED‘ PERSONNEL !

Sol ut;ion::
Mat and Wild

-

culat

.

Timing Device; Ability

-to detect lgvels of
Tiquid in test tube
| audibly; Weéighing

materials; Talking caf-
for computation
Audio-translation of
.lab packet,

several sections, Project
Assistant served as sighted
partner. Described each step
completely; asked for con-

; clusions, hypotheses, etc.
from VIS for lab notes. VIS
performed all calculations,
Uti11zed 11ght probe to de-
termine Tiquid Tevels. Uti-
11zed braille stop watch for
$iming. Util1zed scent to
note differences in solvents,
Explored Tab quality scales.
for modification to audible
output. Not available
gurrently,

Lab was Tengthy and contained

VIS participated in lab
to some degree. Had

ample opportunity to ask
questions and verify con-
clusions, etc. Performed
all parts of experiments
possible. Few concrete
modifications identified.
Student had taped copy of
packet, unable to use in
Tab (too cumbersome) but
useful| for preview and for
working out equatfons and
problems, etc.

|

oject !
bs:sistant .

Science
Faculty i
Member, P -

A

Year I

Ph and
Buffers

ERIC

tions.

Audible detection of
changes_in Ph. Measure-
ment (pTpetting):of
small amounts of solu=

'

”

Individually guided S
through several experimental
activities, Utilized 1ight
probe 1n cases where change
in Ph’ caused a change 1in
color of solution in test
tubes or on paper. Worked
with electronics technician
to adapt an audible meter
reader to a standard gauge-
type Ph meter. Ut{i11zed
automatic micropipettors to .
allow VIS to measure various
solutions, Descriped re-
mainder of activifies
{including titration) to VIS
who recorded data in braille

performed calculations, etc,

v

i

some extent in the acti-
vities. Had ampl€¢ oppor-
tunity to comtinually ask
questions, validate con-
clusions, etc, The audible

meter der (varfable
frequency\ tone was not
ready for bge untfl the

following quarter and not
used in these activities,
The results were read off
the visual display.The
tonal meter reader at best,
11ows the student to de-
tect patterns and direction
of change fn Ph (which was
the primary goal of these
activities) but does not

Y

provide precise {nformation].

VIS able to participate tolSee Chemistry labs on previous page for eviluation
activity and additional adaptations suggested,

.
. ] )
. .
. .
. . v -
.o . .
. .
s .
|
|

.24 o
Project

Ccordinator -
External
Consultant
Sciagce

Faculty

Member




I ADDITIONAL® ;
t USIT/LAB MODIFICATION IDENTIFIED IMPLEMENTATION QUTCOME EVALUATION ACTIVITY MOPIFICATIONS®SUGGESTED - PERSONNEL
Cibmistry The chemistry courses Haye undergone extensive revisipns since the firét year o ThTs project {when one blin student choose it A\

as an elective), Manyl new devices and procedures haye been produced or purchafed since that time, The profess for adapting
: this course 1s ready be implemented when another ¥IS enrolls. See Appendix L on Science Adaptatfons. Since the completion
H of Year I, the Project] Coordinator has worked with stience faculty, both indivikually and in groups, to increase their skills
: . 1n ddapting their courlses for VIS students, > -

. -
Year [1 7 ¥
¥ { .
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i - 25
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SCIENCE CLASSROOMS

SCIENCE COURSE

MODIFICATION PROBLEM

MODIFICATION IMPLEMENTED

Patholoq;

Year I

SRR T

" This course 1s taught through lectures ~

~with photos of clinical specimens used
to 1l1lustrate the text. Tapes of the
text and the lectures were the only
materials available to—visqa:fy imparied
‘students. Visually impaireY students
have difficulty understandindy the three-
dimensional aspect of the photos. -

The Project Assistant worked with the in-
structor to encourage more specific, graphic,
oral descriptions of the photos used during
lectures, This instructor was very difficult
to work with in terms of enriching-the oral
(verbal) component of the lectures. Explored
rep{acing some of the photos with preserved
specimens, however, most of photos could not
be replaced since -photos are of live subjects
who demonstrate particular'gross pathological.
features. Project Assistant,attended all -
classes with VIS and at times oralty described
thé® photos to the VIS during the class. Gen-
erally, this partger arrangement helped the
VIS, It is possible that each VIS could

pafted with a sighted partner for oral descrip-
tion of the slides, This would also enhance
the tnstruction for the sighted student _
partners, Further:work will be carried out >

during Year II.

-

Year ‘Il

. Instructor's verbal descriptions have gradually
improvéd as bdth sighted and VIS have asked
for more thorough descriptions, Text book i%s
taped, A former blind student's. braille notes
have been thermoform duplicated for all braille
users, Also, the graphs and charts from the
text haye been developed into raised line
-diagrams and  large print. The closed circuit
magnifying T.V. ?Visua]tek) 1s also used by
partially sighted students for reading, Peer
tutors, both during and after lectures, have

# been used very successfully. Overall, the VIS
are doing much better in Pathology and their
attitude toward the class has improved despite
the predominately visual format.

: 50




SCIENCE CLASSROOMS

e

SCIENCE COURSE

o o S &

MODIFICATION PROBLEM

M

MODIFICATION IMPLEMENTED

Embryology In order to meet the immediate needs of Explored the availability of three-
(Elective) a visually impaired student enrolled in dimensiogdl models that would show the
v this course, the Project Assistant attended early s of embryo development,
the class sesstons with the student %o Adequate models of these early stages not
’ ‘identify the needed modifications. The avai1able§/£xperime ted with making and
*classroom presentation was based on lectures using rai edflégp/ﬁféw1ngs of the dia-
supplemented by slides-of specimens, grams. in th& text. However, only the most
The only mode of instruction available to simple diagrams could be made. The totally
the totally blind student was audiotapes of blind student had most difficulty under-
the text and the lectures. The'student had standing the spatial relationships and the
the most difficulty -understanding the-spatial { notion of the developmental memtamorphasis
relationships on the diagrams and slides. The without adeq three-dimensional diagrams .
slides and diagrams in the text were two- or models. Al orked with instructor to
dimensional but the spatial relationships in- encourage more indepth description of the
volved in zygote development are three-dimen- slides used durim Tectures. Additiondl
sional, e T work will be carried out during Year II.
- The Project Assistant attended all classes ;
) with the VIS and at times further described
Year 1 the slides shown during the class. _ 27 -
Fa
Year II Embryology is no longer offered at St. Mary's
. / Junifor College, T =
A3 /'\’
Id ‘ *
e v 52
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Science Learning Center

Testing and Taping Se;vices

Project Purchases
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“muscular, circul s 1ymphatic, respiratory, digestive, urinary, nervous,

- !

Anatomy ‘and Physiefogx - ﬁequireq for.graduation. ' , .

Content of this two-quarter sequence. includes the basic anatomy and phy- ;
sfology of each of the human body's systems: 1ntegumentar;y, skeletal,, articular, \N
endocrine, and reproductive; each system's role in maintaining homeostasis; and 11
the basic principles and mechanisms of the body's physiological processek. The

. body 1s studied as-an orgamism characterized by its complex organization and .

its abi1ity to reproduce itself, synthesize essential components, extract and
utilize energy from its enviromment, and adapt to its enviromment. \

. .
‘A vari!ty of teaching/learning strategies are utilized including; lectures hadintiy
(averaging 100 students) small group discussfons (10-12 students), individualized

or groups of four), Films% s1ides, overhead transparencies,-audfo-tapes, study
?u es, self-tests and other aids are important components of these teaching/
earning strategies.. Sfydelts are evaluated by means of several objective

|

|

. . study, and Taboratory experiences (no more tha® 14 students, workgng in pairs . - 1
1

|

examinations, and lab ?rcises throughout each quarter; examinations.are- ,
correlated to the.type 0f learning being pgvaluated. ﬁ Q
Pathology - Required for -graduation ‘ oo t , -,
~ Orfentation for students of the health professions to the damental con-
cepts of disease. The student acquires & basic knowledge of various types
" of disease encountered 1n work with hospital patients: “Upon letion of T

course the student has sufficient foundation to be able gé’x d his knowledge-.

by c?nsuning referentes/inapa/thohgy and medicinzg-

.The studentc achieves graphit understanding of the effect of disease onﬂ the .
various organ systems through the use of clinical photographs, and gross and
microscopic: photographs. «No laboratory component is offered.

o : . @2 , ,

“The students are evaluated by several objective examinations during the

quartgr. : *

Man's Search for Meaning ; Man in Nature - Required for graduation

Study of how the universe 1$changing, how human understanding of%the
universe is changing and how human ability to influence the directioh of change
in the universe s growing; understanding of principles of ecology and évolu- ‘
tion; evidence from genetics and bigchemistry used to verify evolutionary theory; ,
the ramifications of and responsibility of scientific discovery and_technolo- /
gtcal advancement. ’ P C : |
4 A_variety of methods and student experignces include; lecturds, discussions, 'F\’“)‘
ylations, films and other médilrgresentations, and field trips. Readjr? .

are drawn from many sources and vary according to current d lopments.
‘ Evaluatfon methods include a variety’of types, wfitt?(m!g‘:faﬁ quiizes;

. tests, research projects..

Sy

¢ S
M » . ! . Rial
- h <
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*

Survey, of General and Orginic Chemistry - Elective

A general overview of the basic concepts of chemistry including atomic
structurey bonding.between atoms, forces betyween molecules, chemistry of
solutions, acids and bases and other aspects of inorganic chemistry. Organic
chemjstry includes characteristics and reactions of the important functional -
groups. - * :

v ' ) ’ " A\
' .. Methods include lecture and laboratory experience, with worksheets and
problems to enable the student to apply the principles to a variety of situa-
tions. There are three objective examations and an objective, comprehensive:

fi &mination. /
| , _z,/.<

- . \
Int tton to Biochemistry - Elective
: i

An, overview of the biochemistry of“the human body including the structure,////z/”‘\m
function and metabolism of carbohydrates; the structure and function of lipids

and membranes; the synthesis of proteins; enzyme action; the role of vitap#me
and' hormones;the role of theé nucleic acids; and topics of special interesg.
There are five objectjvg tests and a comprehensive final exam~

{
“\ ) i}troduction to chrobiolqu - Elective

General overview of microbiology including microbial morphology and phy-
siology, useful and harmful activities of microorganisms, interrelatidnships
among micrsQqrganisms and of microorganisms with higher organismsy~Tnfectious
disease and K53 sistance, immunology, microbial.control, Development of
principles adequatd to constitute a foundation for application in specific
health technician rograms. Concepts are~reinforced by Timited_laboratory
experience, _ "

) [ 4
Evaluation by means of objective exapinations at regular intervals through-
out the course, *

-

Physics - Elective

Introduction to basic cohcgpts of physics including basie properties of
fluids, motion, force, energy, eleq‘romagqgtic spectrum and electricity.
Practical as well.as health applications of these principles are stressed.”
Instructional methods inclyde use of a textbook and lecture with demonstrations.
No laggratory. The student learns basic principles and applies them in problem 4
sftuat¥ons. There are three objective examinations throughout the quarter and

.. an objective, comprehensive final. b .
-~ -

Intrb@uctioﬁrio Clinical Embryology

A clinfcally oriented introduction to the study of human conception and
prenataf‘aevelopmeni, stressing the application of basic embryological con-
cepts to understanding the causes and effects of the common congenital abnor-
malities. Basic principles ctoncerned with the development of human germ cells,
conception and normal prenatal development, The various genetic and environ-
mental factors which can adversely influence embryonic and, fetal development.
Discussion of recognized denetic, chromosomal and environmental causes of
congenital malformatdions which are encountered -in clinical medicine, indicating
how congenital abnormalities result from disturbances.in the formation of
var fous organ systems during certain critical phases of development.

1 4 ~ ) -
-’

ob

v




‘Introduction to Clinical Embryology (continued)

- Teaching methods: chiefly lectures and demonstrations with slides and .
~ films; materipl covered 1n tectures distributed as mimeographed material so
that the student can devote full class time to comprehension of the material
without the necessity of detailed note taking. Four examinations spaced
throughout the course. No final examination. ,
A \
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4

v
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\r ’
‘ Related ' _ ‘ :
- Objective Phase and Activity . Personnel to Accomplish Activity Timetable
1 Phase I. Analysis of Existing Science ‘Pr‘oject Coordinator; P}-oject Summer 1978,4
Laboratory Packages Assistant; visually impaired - —
1. Review all existing science laboratory , students who used existing ‘ 4
packages . ' scienck learning packages in
2. identi:y where modifications are needed. 1977-X8; science faculty who Q
taug;lt courses to visually im-
‘ paired students during 1977-78,,
2 Phase II. Design of Necessary Modifica- Project Coordinator; Project

tions for Existing Science -

Laboratory Packages )
1. Determine the nature of the modifica-
tions requ.ired. <
2. Select, from the array of.possiblg-
aodifica;jons. th; one “that is most
feasible 16 terms of 'Fine, money,
qu;lﬁty, and which best conveys the

concept.

(W1 |

C

e

r

;fqr the Biind); gcien‘ce

Assistant; consultants (in-

cluding American Foundation

-~

faculty; visually impaired
students. ¢ -

- Academic year
1978-79, but in
advance of the
sc‘lenc; "courses
as they are

sequenced.

60




Related
Objective

- _Phase and Activity

i Pefs'onne’l to Accoup’liéh Activity.

"Timetable

3

Phase III. Fabrication and Implementa-
tion of \the Proposed Modi fi-
cat\fons for Existing Science

L4

.

-Laboratory Packages.

Project Coordinatdr; Project

. Assistdnt; science faculty;

visually impaired students.

Academic year
1978-79 but in
advance of the

science courses

_ 1. Locate sources for equipment and- as they ara
syppHes. | . . sequenced.
. 2. Select and pu‘rchase necessary’ natéria]s’ | ’ o [ boe
and equipment. e
\ 3. Set up the modified science learning
- - packages.

4. Try ok the modjfied science learning -
packages on a small scale before

v releasing for student use. “.

4 Phase IV.: Piloting, Evaloation, and Re- Project Coordinator; Project - Académic year

visionm of the Newly Modified Assistant; in-house consultants; ‘ 1978-79. Over-

Science Learning Packages . all-plans made

. by Sept. 1978.

visually impaired students.

1. Devise plans for incorporatiny newly
revised packages into ongoing sciencé Individual pack-

programs. ages used and

61 ' | 1 62




B f
- Related
Objective : Phase_and Actiyity Personnel to Accomplish Activity - Timetable
4 ' »2. Plan forveValuation of newly modified evaluated as they
(cont'd) science learning packages and approaches are used during
used to incorporate them into the total the regular se-
* science program. . ' ' ) quence of sgience
3. Assign visually impaired students to ' (<\£?> ¢ courses . {bom—
T use relevant newly modified science , C pleted by June
Tearning packages . ' v 1979,
4. Collect evaluative data. ‘
5.,Based on evaluative data, revise ’ ‘
packages as~data indicate necessary.
5 ¢ Phase V Ana]_ysis of Classroom Science ‘iject Coordinator, ProJect Academic year
- Experiences ‘ Assistant; science faculty; 1978-79 while the
zt- 1. Review al§ science classroom visually impaired students. . sc;ence courses
experiences. T St N i 4 ‘ are being taught.
.2, entifr those concepts that are ) \ ‘
(:idcult for v1sua11y 1mpa1red ' .

students to grasp.
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: ]
'923;::?ee ) Phase and Activity . Personnel to Accomplish Activity" Timetable
6 Phase VI. Design of Necessary Modifica- — Project Coard?nator; Préject Academic year . .
e tions for Non-Laboratory Assistant; consultants (includ--  1979-80, but com-
Science Concepts. * ing the American Foundation for pleted 1n_advance{
: 1. Determine the nature of the modifica- the Blind); science faculty; ~ of the science i
) tions required. visually impaired ;tudents. }; courses as,they’J
- 2. Select, from the arpay of possible , are offered.
modifications for any one concept, the one (/
most feasible 1ﬁ terms of money and timé .
and which, at the sémg time, best conveys
the concept. . ’
7 Ph;se‘vii. Fabrication and Implementation Project Coordinator; Project Academié year
of Prbpdsed Modifications for ‘Assi;tant; science facu]ty;‘ 1979-80 but 1p
; ?ﬁ} Non-Laboratory Science Concgpts. visually impaired students. - advance of the

1. Locate sources for equipment and
suppltes. ' - ‘

2. Select ang purchase necessary materfals
and equipment. | )

3. 7Set up the modified non-1aboratory ;.

materials.

for student

- 4, Try out thq\!od1f1ed natzfials on a

smal] scale before releastn

ol ¢
use. 6o ‘

scfence courses
*

as they are ////"

offered.




Related . ) : _ n} ) ‘ -
Objective Phase and Actjyity Personnel to Accomplish Activity Timetable
» 8 | , Phase VIII. Piloting, Evaluation, and Re- Project Cobrdinator; Project Academic‘year
. vision of the Newly Mogdified Assistant; sciénce faculty; 1978-79. M;ter-
' “Non-Laboratory Materials. visually impaired st&dents. ials used and
1. Devise plans for 1ncorporat129 newly o . - evaluated as they
revised materials into éhé 0 ' science ‘ are developed
program. . T during the regu-
2. Pl;n for evaluation of newly modikied « . ‘ lar seq;ence of
- materials and thg‘approaches used'to in- . science courses.
 eorporate them into the totalcsciqpcé Completed by

program. June 1980.

3. Assigﬁ visually impaired students to

use relevant newly modified majerials.

) 4. Collect evaluative daig.. -
5. Révise packages as evaluatiQe data S / )
. 1nd1cat§ is necessary. . ’ T ‘
9 Phase Ix. Full Integration‘ofjﬂodified ) Projgft Coordinator; Project June 1986/‘\\\\\\ ,
. ‘Science Laborttory Packages | Assistant; science faculty. » (-

into the Science Program.
[
1. Revise practices/poTicies related to \ -
science laboratory resource Center based

.
v

on piloting experiences.
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Related -

Phase and Activity‘

" Objectiye

v, 9
(contd.l'

vities and submit to one relevant journal.

2. Establish guidelines to facilitate the
maximum amount of independence for )
visual]y impaired students as they use the
modified science laboratory packages
3. Establish guidelfhes for setting up and
storing the modiffed oaterials and
equipment. ‘ .- - \
4. Estdblish continuatdon Plans, for,
ongoing revision and upd/ting of the
laboratory modules .
Phase X- Disseminate the Resuljf f the
Project to Appgpprfate ; )
Audiences and Individuals »

- 1. Sponsor a workshop to share resylts = ﬁroject Coordtpator; Project

and’materials, , Assistant; science faculty; -

visually mpa}red students.
«- t: ’

2. Write one article on the Project acti- Project Coordinator,

w

3. Write and make available a final report " Project cOordiqator.
describing the project '

{0

| May 1%

) June 1580

Jipe 1980,
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APPENDIX C

INSTRUCTIONAL ADAPTATIONS*

(Handout for teachers at the March, 1980, Eonvention
of the Natignal Science Teachers Association)
N

‘-
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S

a Two-Year Allied Health School of Science Learning

2500 South Sixth Sreey”
@ Minnegpolis, Minnesota 55454

Impaired Students"
Cheryl L. Weiss,

(612) 332-5521 * ‘ Project Coordinator
1/80

ST, MARY'S JUNIOR COLLEGE 4 rosct, "aaaptatio

Experiences for Visually

1

»

***Involve the visually impaired students in the process of adapting your course-

you will find a wide variety of visual acuity and student ability to use certain
sensory modes of learning (some read braille, some read large print, some have
limited tactile perception because of dtabetié neuropathy, etc,). ASK your
students how to solve a specific problem, they will love it! :

-

***Involve the class 1in adapting the cohrse - if the visually impaired student

agrees, Jintroduce him/her and explain how much vision that person has (e.g.
"tunnel visfon' can be demonstrated by having the class roll up a piece of paper
and look through it, trying to read the blackboard and take notes at the same.

time).
& [
a

e ~

N {
. d N 4
The PROCESS we used to being éuaggjyg our/;eneral ciences courses:

1) Review }ab packet (or w tever)§1n advance to deterhine7;;;\éritical infor-
mation needed to grasp ¢oncept gresented). WS that/ﬂnﬁorma‘ion visual or
based on past visual experience / / '

"

\ . . ; , @
2) Make,@ome afaptations based on the anticipatfion of what information V.I.S.
needéd to e presented in a nonvisual way /

T

3) Implement thé,adaptat1ons and have'student evalﬁﬁte effegiiveness.

\ ) L . / -
4). Apply the information :learned theough yOuf aboye experiefices to produce
w successful adapimonsj in the future. = & .
\ ', ., t

t ;
! J : v

sthuctiions for all students.
** Be awre of the tactile, olfactory and gustatory modes of

learning also. Many students are;not effective visuat—

learners, even with ZO/KQ;vis1on; 7

INVALUABLE .t. . ** BA awdre of th¥ value of-good verba} descriptions and in-

re

*Our studehts uspally benefitteJ from having a tape df lab exerché§, long hgﬁ
outs, etc. so that they could come to class or Tab familiar wigh the subject
If you don't haye access to a taping service, contact your State Services for

¥ the Blind and Visually Hnadicapped. Recording for the Blind, New York ,will

‘tape text books on request and produce raised 1ine dfagrams. ,
*Accessibility of models and modified equipment is also important S¥cause the V..

student may need more t1meftd use these learning tools than clags time permits.

***Handicapped sfﬂdents are subject to academic gequirements equal to their peers.

Academic‘\}andangs should not be Towered to,insure any stugent's success.

'

\:

-. . 2 ‘
. # ! d .
. ) \ \thDS ON! //' .

|
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SCIENCE, LABORATORY ADAPTATION SUGGESTIONS

Use trays with compartments, 1f possible, so visualdy impaired students and
classmates have an organized work area. A .

LABELING - Rermanently have blind student make braille labels on heavy braille

reagents,
nodels,
measuring
devices, etc.

paper, cu t and §lue onto equipment with a clear,
si]icf;g/é?ﬁﬁ (clear chalking). Have student who reads
large pfint make labels with a large print typewriter.

on heavy constructton paper, cut out and glue with the
si]iconq1glue (Or you can write on the braille labels
with a black'marker). Clear, silicone glue ($2.50)
adheres better to smooth surfaces than white glue (1ike
"Elmer's"), You can buy it in, hardware and drug stores.

Temporarily: use "Dymo" typewr1ter peel-off labels. Large print

TEXTURIZING - mod
are

o

"MEASURING - Lengt

Volume
and

($139) and Brailler ($35) models can be ordered from the
Amerjcan Foundation for the Blind, 15 West 16th Street,
New York, New York 10011. The braille labeler can be
used by a non-braille reader.

These labels usually fall off smooth surfaces and leave
sticky black marks. The raised dots also wear off
quickly compared to the method above. (Clear chalking

can be used for better adherence). )

e]s.\dfsgrams, etc. for better tactile discrimination. Here

Just a few examples, use your imagination! .

split peas, buttons, beads, styrofoam balls cut in half

sandpaper

string (various textures - jute, ydrn, cording, etc,)

pipe cleaners

toothpicks, swizel sticks

fabric (felt, flannel, etc.)

dots of glue, 1ines of glue (white glue can be used for a smooth
1ine but may crack' off smooth surfaces like plastic, in that~
case use clear, silicone glue, artists acrylic paint, or
"Hy Marks" from AFB).

h, etc. : use any ruler with increment markers that can be
counted®by running a fingernail across them, Most
ruters fit this catagory but to add to the tactile

“discrimination, dots of nail polish can be applied or
tiny brads hammered 1nto wooden rulers, -

~

weight: -1 or 2 ml. measuring can be ®4sily done by fitting a
1 ml. bulb to a dnnng;: that will dispense 1 m1. After
2 ml. the volume dispénsed is usually fnaccurate so
we have found a 10 cc. syringe that is easily used to
» dispense 5§ or 10 m1., The plunger has 2 rings that #
" line up with #e rear of the syringe. If the first
ring is line » the syringe will contain exactly 5
ml. The second ring is used for 10 m1. Sighted
students also find this an easier way to measure than
- always using a graduated cylinder!! These syringes
" are available from Scientific Products, 13505
Industrial Park, Minneapolis, MN - #B2965, 511 00/

100. . 73 : )
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Yolume

o and weight
(continued):
- ]
v
Temperature:
A
)
Time:
Other measuring devices:
.

LRIC ~ -

of water so an Ohaus Centogram
. Students can use the
tenths of a.gram beam if t y pleces of tape are the
markers for .1, .2, etc. Fir weighing of solids, this
balance has alsp been satisfactory.

1 a of water = 1 7.
balance can be used.

Leon Benefield and Kenneth Ricker, U. of GA at Athens
have written an excellent paper called, "Measuring
Techniques for Visually Impaired Students in the
Biology Laboratory”, .

They report on fixed and variable amount dispensers-
from .1 ml. to 25 ml. with a price range from about
$3.50 to 25.00.

Liquid level indicators can be purchased but we haven't
found them to be helpful when measuring, They are use-
ful if a general estimate 1s needed or if the probe is
attached at a set point and so beeps when the liquid
reaches the 45 m] . mark, for example. SFB, Wayne, PA
19087 sells 1iquid level indicators for $45,

Precision thermometers, J'Aud-a-mometers", are available
for $100 from SFB. Darkroom lab, clinical, and weather
ranges are options. AFB Jus% developed a talking
clinical thermometer, $185.

Tactile stopwatches are sold but are not easily used.
Some classroom clocks click when the second-hand

moves. An ordinary kitchen timer can be used for fixed
tdme experiments or from AFB, Marktime, $9.95, 60 min.
or 60 sec.). SFB sells a braille labeled dtgital clock
that gives the hour, minute, and second for precise
timing. It also has the capability to time lab experi-
ments 1ike the kitchen timer would, This clock 1s
called, "Tick-Tac", and sells for $60. Sharpe
Electronics has produced a pocket-sYized talking clock,
alarmp timer, and stopwatch called Talking Time". 7
J.C, !Enney is selling them for $69. Atlantic North-
east Marketing, Inc. is also selling them. wWrite to
them at P.0. Box 921, Marblehead,MA 01945

Meter readep “Awdga-Meter", can read any electrically - _
driven visual meter movement. It is sold by SFB for
$90 - $215,

Light sensors, "Audicator", have a photocell which
detectsgl ight. As the 1ight becomes brighter, the o
tone emitted becomes higher pitched. Purchase from >
SFB, $45. Another 1ight sensorid from AFB, #MC 999,
$40.00. Uses in the Jab fnclude detecting contrasting
6olors when testing pH and other chemical reactions.
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The TALKING CALCULATOR: "Speech Plus Calculator" from Telesensory Systems,

- Inc. gives voice output and digital readout. It has

six functions which include square root and percent.
It 1s sold by AFB, #MAS173, $395,

DRAWINGS , DIAGRAMS, GRAPHS :

prepared rafsed line drawings are .free to students
requesting them with taped texts from Recording for |
the Blind, New York, New York. If the text has raised |
1ine drawings available the letters "RLD" appear after
the text title in the RFB catalog. Students or in-
. . . structors may also request a special project prepared
by contacting Nancy Amick, Princeton Unit of RFB, 100
. } Stockton Street, Princeton, N Jersey 08540. You
and your class can quickly produce somewhat tactile
drawings using the "Sewell RafYsed Line Drawing Kit"
. from AFB, $16. This kit consists of a rubber-lined
clipboard that holds a thin plastic -sheet which you
draw on, leaving a bubbly line that is tactile. Re-

ports by V.I. students can be illustrated if they use
this kit. N .

4

Glue drawings are prdduced quickly by running a line
of glue over a simple diagram, etc. To distinq:;Ph

areas on this diagram, use materials 1isted unde

TEXTURIZING. If you make multiple copies of thése
. drawings by Thermoforming, substitute string for

Plain glue lines because the glue gets tacky when

heated (or use acrylic paint or Hy Marks when making N
’ Thermoform master)

. ,
RLD's are usually used as a BACKUP tool to a 3-D
- model. Recent studies have shown that blind indivi-
. duals have a better understanding of the two dimen-
sfonal RLD than was ever documented before ("New
Scientist", February 7, 1980)

Graphing can be done by using prepared 8% x 11" graph
paper from American Printing House for the Blind. It
has. 70 1-inch squares marked by dotted lines. Students
can also produce their own graph paper by using a
Perkins Brailler and you can then make multiple copies
by Thermoforming. (Most State Agencies have a Thermo-
form machine available, ‘call them).
On the graph paper a tracing wheel, from a fabric
store, can be used on the reverse side for making
. : lines to connect points. Use the tracing wheel on the
< graph paper only when the paper i1s on a soft surface -
_ ?like the Sewell rubber clipboard). Lawrence Hall of
/} ' Science, U. of C., Berkeley, uses fuzzy dots that
. have #psticky backing for plotting the points on the
graph.” A student also can use a slate and stylus,

' line of glue, string, etc.to draw lines br bars on
) o the qraph.
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TECHNICAL TABLES:

e

In Dorothy Tombaugh's Biology for the Blind, a framed .
wire-mesh grid is used for the graph paper. The student
weaves various types of string through the mesh to indi-
cate lines.

Order Biology for the Blin from Project on the Handi-
capped in §c§ence, AAAS, l%!s Massachusettes Avenue,

NW, Washington, D.C. 20036, $4.

\

Tables, like a logarithm or periodic table, can be
ordered in braille from the NBA Braille Technical Tables
Bank, C/0 Mrs. James 0. Keeney 31610 Evergreen Road, -
Birminghan, Michigan  48009. The minimum charge is $1
or .15 a page. Send a photocopy of the table you are
requesting. A

other AIDS:, For students with Tow vision, a hand-held Tighted magni-

/
-~

[4

fying glass can be helpful.* AFB has many models.
Closed-circuit T,V. magnifying system helps many legally
blind people read, type, do handwork, etc., Contact
Visualtek, Department JVIB 1610 26th Street, Santa
Monica, California 90404 (213) 829-6841 or Apolio,
6357 Arizona Circle, Los Angeles, California 90045
(213) 776-3343. : '

.
KURZWEIL READING' MACHING - converts print directly to
spoken English. For more information, contact Kurzweil
Computer products, 33 Cambridge Parkway, Cambridge, MA
02142, about $28,000.
For an evaluation of the Kurzweil's optical character
recognition rate of accuracy, see "The Journal of Yisual
Impairment and Blindness®; December, 1979. ‘
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EXAMPLES of ADAPTATIONS MADE for BIOLOGY LAB

We've found that visually impaired students enjoy lab, contribute and keep pace
with lab partners better when taped information is available in advapce, as

pfovioualy etated.

ted lab partners need to be aware of the visual limitations of their parsners.
ted lab partners that are willing to read out loud as they progress through
an exsrcise are excellent "adaptations®., The sighted students soon realize that
they are not only helping but are being helped by their visually impaired partners.

##ihen purchasing lab equipment and models, be aware of the 3-D, tactils aspect 1i
possesses, , . 4 : -

ENZYME EXPERIMENT - (salivary amylase used) .
Tor the introduction to ensyme action, a plastic cute-out of starch and amylase
was produced by the lab instructor. The lock and key idea vas demonstrated effectively
'"TesTape™ was used to detect guucose concentrations. The V.I,students used a %
srobo to datect the dark green color appearance of TesTape when glucose was present,
ot, cold, and body temperature effectzs on ensyme action were tested. The "Aud -

a-mometer® thermometer was used.

-CHEMICAL BONDING - ball and stick models used by all students; V.I.students used
oumber of holes in balls instead of colors to distinquish different atoms. Since
the number of holes identified the number of bonds able to form, the concept- of
valence shell capacity was kept in mind instead of students memorizing the colors.
If your class doesn't have ball and stick models, you can use different sigzes of
syrofosa balls held together by toothpicks. The number of picks would identify

the number of bonds., O’Qb x

For a cellular respiration demonstration, GLYCOLYSIS, we used a ball and stick
model of glucose. Eaoh pair of students built their own glucose then broks it
apart as it symbolically proceded through the Kreb's cycle,

CELLS - as the sighted students used microscopic slides to learn about cells we
encouraged ALL to use the models of cells provided, The narrative about each-
type of cell was read out loud to the V.I.student by the partner and the partner
described what- was wnder the scope. Then, together, they examined the cell modsl
of that cell type. The V.I.students also had Thermoformed RID of muscle cells,
nerve cells, connective tissue, and epithelium to compare to the descriptions
by their partners. The composite cell model was excellent - Fisher Scientific Co.,
711 Porbes Ave,, Pittsburgh, PA 15219, #S17129 $220.

' CELL TRANSPORT MECHANISMS - we used the "™olecular Motion Demonstrator" by E.M.E.
P.0. 17, Pelham, NY, about $150. This machine demonstrates the constant, random
motion of molecules and diffusion through a "pore", V.I.students put their
fingers into the compartments of the machine to feel the vibration of the molecules.
They also counted the number of large molecules (balls) in each compartment before
and after diffusion compared to the number of smaller molecules.
To demonstrate active transport and facilitated diffusion a styrofoam model was

built., See the drawing on the next page.

-4

<
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Lt
Cell Transport Mechapisms Model - styrofoam board, styrofoam balls, and toothpicks

cheched 4o . .0 Foem
cardbeard 1L ,yhufu board.

O,
T VR A

deor | Wabradiluhr | ErhaaTenr

pers represented the DNA molecules. As-a sipper uhzippoq, two extra hal

sippers attach themselves, each onto 2 side of the unsippea LNA,
We also used a emall, flexible DNa Tsfel produced by Lab Aids, 130 wilbur Flace,

It was adapted by putting -tape or' clear,

silicone glus on the nitrogen bases so they could be distinduished by touch instead
of color. Students made nucleotides, then assembled 8 DNA molecule, and followed
the process of DMA replication with the model,

St.

.

These are just a very ‘few of the types of adaptations produced or cataloged by

Mary's Junior College. For the complete report, Please write to me:

Cheryl L, Weiss

NSF-H Project Coordinator, "Adaptation of

Science Learning Experiences for Visually

Impaired Students®

S.M.J.C, g
2500 S, 6th Street
Minneapolis, MN 55)5),
(612) 332-5521 %317
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How to VERBAL
Here 1is one of our Anat
transparency during

"BEFCREB visually impaired
atudqnta enrolled.

a lecture ,

"This is a lung lobule,

Many of these make up a” lung,

T™e lobule.consists of a bronchiole
alveoli ‘(instructor
ole and alveoli),

and a cluster of
points to bronchi

.

Notice the way
the alveols . (#
capillaries),

During inspiration, the 0p rich
comes down the bronchioles and i
the alveoli. (instr. points to
bronchioles and alveoli).

Bile 05
capill

8tr. points. to

868 into these capillari
diffuses from the
e8 into the alveoli.”

Summary

instructor used
students enrolled - she was ve

Two interest
visual aids much better (we didn
learningl); 2) the thstructor's
83 she learned to be more creati

omy and Physiol

the capillaries surrodnd

the descriptive word
Iy conscious of what she was

ing developments were noted:

L4
f

-

LY DESCRIBE Visual Aids

ogy instructors describing the attached

AFTER visually impaired
students enrolled,

ly enlarged drawing of a
lobule,

.

Many lobules make up a lﬁgg.

"This is a great
microscopic lung

ng looks very much like a bunch
of balloons attached to a hollow tube,

The lobule consists of a bronchiole, that
hollow tube, and a cluster of alveoli,
those balloons (instr. points to bronchiole
and alveoli). (Instr, spells new words, )

This drawi

Surrounding the alveo

1li is a dense net of
capillaries (instr,

points to capillaries),

air
nto
-

During inspiration,

the lungs through th
bronchioles and down
(instr,

O rich air flows intgq
e trachea, bronchi,
into the aiveoli
points to bronchioles and alveoli),

02 in the alveoli diffu
capillary network while
the capillaries into the

es 8es into the nearby

CO, diffuses from
alveoli,."

#For the- instr. to bring a tactile model

to }eptgro also is helpful,

s .
you will
visually impaired <

saying,

students understood the ./
had trouble with vigual °
n in teaching was increased

79
»

8 in each of the above lectures
many more word clues AFTER

1) sighted

t realize that some
personal satisfactio
Ve when lecturing,

»
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- Part of

* Faculty Presentation - Overview of Classroom Adaptations
BASIC TYPES OF CLASS-

ROOM ADAPTATIONS FOR: PARTIALLY SIGHTED - [ TOTALLY BLIND
Blackboard and ' *Large Letters (LARGE) | |
Overhead

* Good {érba] description*

[ . *Carbon paper copy of neighbor's ‘ é
notes *brailled raised diagrams :

. 1 %

i Sl i) el eI NP
Other visual aids *Good verbal descriptions during use by instructor or s1gHt53
(films, slides, etc.) }

student nearby. (scripts can be taped for use before and/or
after class)

|
|
l
. ' |
*Carbon. copy of neighbor's or
instructors' notes

l" I *brailled raised diagrams

heninaR" .

PN o

NGl

Discussion topics

(Give copy to student in advance)
or questions

~

*braflled and/or taped

e —- oy g -

*Good,c;ear copy
{

Hand-outs *Black print on white preferred *Printed copy can be read
¢ . by reader; important

*Ditto? Try to give master ones brailled, taped.

or Xerox copy.

Students can use yellow

transparency over ditto to
increase contrast.

Hwk, Reading Assign:z- *Visual-tek in library , ’
ments, etc.

*Tapes, reader service*

*Tapes-dfagrams, charts, and graphs usually not described-
important ones can easily be adapted-

ENLARGED OR BRAILLED

.mmim:”m'mm:}t Lo g PN \
*Good printed copy used *Tape and Testing Center
during class, or with tape
in Testing Center

(3rd floor learning center) N

) Testing Service

o

ou

»
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APPENDIX D . )
) INSTRUCTIONAL GUIDES FOR SCIENCE FACULTY
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ST. MARY'S JUNIOR COLLEGE

2500 South Sixth Street

Minneapolis, Minnesota 55454 ~ NSF-H Project
(612) 332-5521 oL

-

PREP NOTES Explanation for A & P Learning Experiences

Each visyally impairea student enrolled in Kéerwin/Theissen's Anatomy and
Physiology course is given a basic resource guide on tape by J, Sevdy or

C. Weiss, The resource guide’ tells a Tittle about the course format,

tells

how to order all the taped materials needed, and tells about some adaptations

and afds available on campus (s.L.C., Vi al-tek, etc.).

The Prep Notes on preparing for a specific Tearning experience involving

visually handicapped students were designed to help instructors keep

what tools we have on hand and where they are stored, Extra forms are-endlosed .
-for new developments. ' ’

in mind

A1T A & P written materials produ¢ed before August, 1980 are taped and on

file at State Services for the Blind,.St. Paul, 296-7557. Two large .
of braille and tactile illustrations are available for $10 from the SMJC
pookstore. An-index of the illustrations is included in tﬂis book]et.

binders

AN

vocabulary 1ists and small group question lists are in braille, Most major
diagrams common to A & P courses are in raised-form. Students_who purchase
these two binders will probably not haul them to school every day (they are
very bulky as are all brailled materials). In the N-308 lab, Science Learning
Center, and C. Weiss' office are reference sets for student use. The Science

Learning Center has sections of thecillustrapjons incorporated into the body :~'

systems' displays, '

In the Prep Notes, "RLD's" refer to raised 1ine diagrams (also ca
tactile illustrations). "RLD board" refers to the raised Tine drawin
kept in drawer #16, N-308 lab, and in the Sensory Aids and Appliances
in the Science Learning Center. 0On thin sheets of transparent plasti
person can write and, instantly, a bubbly, tactile Tine appears. Thi
can be used to quickly draw a diagram for a blind student, to evaluat
visualization by having him/her draw,to®i11ustrate a report by a blin
making his/her own diagram of the subject, etc.... .

L]
-

One last pote: - 5

Visually ‘impaired students are expected to,conform to tﬁé\academi

1led

g board

-area

c, a

S board

e his/her

d,student
o

C

standards~ef their si¥hted’§eer . Allowances for problems encountere
as a tape recorder mal funct on.so student is not prepared for exam)
to the instructor's discretion. Many problems encountered, though, h

soluttons which, if an instructor is aware of, may influence what exc
accepted jsuch as the student with the tape recorder malfunction has

d (such
is left

L4
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. " i *
Title and Fofﬂgt of Enzymes, small‘group,
> v ‘ s ' Learning Experi(g:e: lab experience
Q 0 . Instructor & Course Number: U/T Bio. 1003
{ -

) sHuman A & P

r
7

L B » '
Prep time: . 2 hrs. (record gpecifics here, such as labeling models, etc.)
make starch sol'n befqge - botl qzo & corn starch - TEST!

Rogm used'(if important): N-308 Or - (Table needed for water baths)

" D-125
Materials used: . Storage.area:

1. Testape, pH paper, toothpicks paper 1. N-308, eloset
to

o 1 - 2. D-125

2. forceps, test tubes & Tacks, beakers, "
3 thermometers . . 3. D=125.

hot plate, eye droﬁbers, lablids 4, 4&:}98 refrig.

ice, glucose.sol'n (Reactqse) . make in advance & TEST

g

corn starch sol'n
[ 9

enzyme puzzles (plastic ;ches) . D-125, label

HCl, NaOH, parafin . N-504-C. Weiss

light probes; audible thermometers . N-308, drawer # 15, manilla envelope
",

’

9. plastic model of starch & amylase 10. epzyme-subétrate copplex )
~ |
10. RLD's ’ _ .
\ . . T
Notes about any special‘equipment adapted for use by handicapped students:

1

VIS - orgamize chem., etc. in TRAY; Braille label ssupplies (also chem, in various sized

fcontaiﬁers); practice use of light probes & thermo. \XQ\:ijgnce - uwuﬁﬁ .

Questions often asked by students, problem areas: ) staech-
A quick intro. about enzgmes is important - use plastic cut- outs\tqigemo & refer
to often as reinfg;ggggé{mduring lab. Be sure to do a ou , verbal\summary - very
ne%essary. . _—

v

-

RMEsion/Clarification suggestions: -~ ? » v & ¢
Some lecture before hand necessary - mechanical vs. chem. dig., Hasic enzyme action.
Lecture summary gfterwards necessary reinforcement Igportant - help students Iearn- to
predict chem. reactions. } . .-

, . .
Ihstructor's“rating of experience's effectiyeness: (circle one and expléin on reverse):
< - .

1 ' -
- 4
low level of stuaent . ‘3 L 3 <::> . > ‘ .
d teacher satisfaction - : . high level of student
and teac ; - - . and teacher Sj;ih@actipn

(NOTE: In original document, responges were hand written)
- - . ®

LY
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-
HUMAN ANATOMY and PHYSIOLOGY

le and Class nateriala -~ Taped or Brailled

‘:aught by Kerwin and Thifessen

[zAPED EBRAILLEDM

TITLE

I

nnrichunt Hatorialq

AN

cretory System Unit
Enrichments

lab-’l'ho Real Me

lab-Functional Ahatomy"
of the Excretory System

. S.G.-Enzymes -

S.G.-Nephron Function

Circulation and Cells
Unit and Enrichments

lab-Buffers of the
Excretory Systenr.

~—

v
v
Vv

#  lab-What Makes You Tick._

.

-

S.G,-Case Presentation

S.0.=The Heart .

v

lab-The Telltale Heart

g/. S.G.«Blood Clotting

Nervous, Skeletal, and
Muscular Systems Unit
‘and Enrichments

lab-Blood Typing
lab-A Bit About Yourcellf

.

lab-Functional Anatomy of
the Skeletal, Muscular,
and Articular Systems

N lab-Cell Transport
} Mechanisms

S.G.-Biochemistry of Muscles

4

lab-Physiograph (EMG)

v /i S.G.’-Cellular Respiration

Respiratory Unit and

lab-Functlonal Anatom' of
tile Nervoua System

Enrichments

lab-Sheop Brain Dissection

lab-Functional Anatomy

/

S.G. -Biofxemistry of

of the Respiratox_'y System | .. V e -
~ s.0. -Relationship T
Betveengirculati __-‘L /

Nerves ¥

S.G.-Senses

[

2t

lab-Buf}ers’,,

‘/ and II' %K ..
— MNoT*
A" A l * First ..tr. ,‘izévl‘eu <
it it e sl
Oon
%"

-

Q!'nd :

Respiratipn . oA
I

*
[N

N

o
. ‘e
[

L

-

,.\** SDeciflc adaptaﬁicng are record
“~

" &y’ 'i‘ : lab-Senses:
. A - \ i

thés "Prep Nopsl in this booklet,

/ontinued'on Back., . .
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TITLE ] | ADDITIONAL AIDS % SUGGESTIONS .

Endocrine Unit and The Science Learning Certer hpuses three-
Enrichments dimensional models of the ten body systems
' and adaptations produced for V,I.Students.
S.a. r- and ‘Hfpp Faculty merbers will be avajlable for
Hormtne Function individual help during hours posted,

lab-Negative Feedbaok . Peer tutors are available on }equesy froem
Mechani sm the Student Personnel Office.- )

. L
Visual-tek closed p{rcuit magnifying T.V.
is in the. library for aid in reading small
print, diagrams, etc,

Reproduction Unit éhd
Enrichments

lab-Functiongl Anatomy
of the Reproductive‘
System

Readers are .available from State Services
for thg Blind. It is necessary to have a
reader call on in an emergency -
(ie. tapes are late) report due in a

couple days on material not taped, etc.).

T ATt e e e s e o
. ¢

lab-Mitosis andiﬁeiosis‘
h

lab- Relationship Between < : .
Menstrual Cycle and : Library has brailled ghd large print
Contraceptives i dictionaries., Also,s¥emmler's
' . i book called, THE“HUMAN BODY IN REALTH ND
"-1lab-DNA \ . { JISEASE in braille,

. > .

S.G.=-Relationship Between - Vocab!lary tapes for each unit are availstle
DﬂA, Chromosomes and’ for use in the 3rd floor learn-ng Center.

Traits ' Ask' for them by unit title. The vocabulary

words are spelled and defined, -

2nd Qtr, Review

A Y

Materials can be obtained by: 1) TAPES, students
order them 2 weeks before "they are used in class,
Ordered from State Services, 296+7557;

2) BRAILLE % TACTILE ILLUSTRATIONS, SN
purchased in SVJC's bookstore,
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MAN IN NATURE

s

N

-

" (Required one quarter course, infrequ’ent 1aborat3ry experivs)

) A
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NSF=H Project
12/27/19
C. Weiss

Man in Nature

-

'k.lu/cauod, "

g
&
]
&
*

- Handouts for Unityf* i) the order -h

-

/T

3

(® indicates tactile
diagram available

mgmrm-msmw -
Class Ma

ales -Taped or Brailled #»
Taught by Sr. E. Kerwin

Origins of Life

Heredity and Humans

% Introduction and
(1) Overview

/

-F'ﬂturo Shock™
ue Clarification = |
Exercise Re ing =
8:!‘2 g

TS)?lti a
olution an

. pecial Creation

3 "Those Baffling Black
(7) Holes®

L

(8) Begins"

K Unit I, Review and =
. (6) Study Guides

i
- : Sources of Evidence

g\kk

¥ "Stars, Where IiTe —

" TITIE |
*

|@_Bm TLLED B

Report on Vieit t6 an
Environnental Center - {

Science Huseul f N
and Raport Sheet ' -

s sﬁora- -
a Hodel Bco
Ecological Prob, Beport

FInl-0nit T, Basrc‘t'm—

Structures

b

N FIRTORTE W :
/ . ax;d Meiopsis _
A6 @6 Mol-Unit IIT, Genetics
j/‘ B,C,D,E Prog'mn Sectiohs A-B{
7 e3¢ Vnlalt IV Temeilo—\

Problems » apd-Fofx'B -

Vv 5
Vo

v Hini- Unit V, | *Nondiajuncti

for Theory of Student Workehaet oT— —
Transmutation ’ Genetics’ Problm
] 2 \/ . ’ v T
Uulde Questions Tor N Student Lia‘t o!: : ;
7; Materials to Ordared .

) Videotape, "Uniaersq"

P
“Continents in Motion:

of Plate Tectonics,
‘Guide Sheet, Slide-'rape

VA
Vi :

/ P'e,stho[Aution, Part IV

KK

AN

‘ ! ) '

~

L.

The Revolutionary Theory.

. rrom State Se ¢ g

. s
-

‘ S — - "‘
N B
. - ’; .- X

N

o nateriala are obtained bys
296-7557, order 2 weeks in
omme direct inst

‘ - .. ‘
8§ , « . . N
U e \ ‘i\ .
1) students order; tapes’ direg‘tly fron tate Se 8,
adyance; 2). Braillod nteria (‘ang tactile )




. o PATHOLOGY

.(Required one quarter course, no laboratory component)
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NSF-H Project

A ST MARY'SJUNIOR COLLEGE
12/27/719

2500 South Sixth Street , C. Weiss
g @ Minnegpolis, Minnesota 55454- '

(612) 332-5521

) PATHOLOGY
EE—

* GClass Materials - Taped or Brailled#
Taught by Dr. L. Crowley
@ indicates tactile diagram available

BAZRE biYe ) LTVOAR] . Gt [ ADDITIONAL AIDS & SUGGESTIONS |

~ ; / Introductory Goncepts , Visual-tek closed circuit magnifying
V/ NOTES in Pathology T.V. in library for reading amall
v — BT print, diagrams, etc, - .
/ Examinations #1-4.
) Binders of ‘anatomy and physiology
Review Questions and tactile illustrations ava}lable
y Study Guide; Supplements from bookstore , ,
‘ / to Text Chapters
- - ——— — | Science Learning Center on 3rd floor
- - Scheduls his to be houses three-dimensional models of
taped for each qtr, the ten body systems for reference
o~ since it includes dates and faculty is available during

. . hours posted to answer questions.

'

" Figures, chagts, and " You may request a peer tutor who has
@ V/, tables from text comrleted Path. to attend lecture
with you in order to describe slides
v ’ Slide descriptions and No-Grade Practicals.
to accormpany Pathology Peer tutors for outside of lecture
slides available for Help are strongly recommended,
close observation « A8k for oné at the Student Personnel

—checked out of Jrd .
floor Learning Center Office\early in the’'quarter.

' (for partially sighted) Readers are available from State .

N

r , - Services for the blind. It is
lg— necessary to have a reader to call

. . in an emergency (ie. tapes are lats
“ report.due in a couple Eifgaah b

_ ) matérial not taped, etc.).

Library has brailled and large print
. - . . dictionariea.
v } ‘ ) ) -

¢ #s4 Materials can be oifjained by: }) students ordér tapes 2 weeks in advance from
State Services, 296-7557; 2) Brailled materials and tactile diagrams come ’.
from bookstore; 3}) Large Print diagrams also purchased in bookstore., :
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SCIENCE LEARNING CENTER

)

A Science Learning Center was completed during the second year. of this
projett. In this center, the major systems of the human body are studied
using three-dimensfonal anatomical models and tactile diagrams. A1l models
can be used by VIS, either entirely findependently or with a- sighted peer,
depending on the {individual VIS' <kills. Braille numbers and large print
numbers on models correspond to keys in braille and large print. Tactile
diagrams for each body system are painted so they werk equally well for any
VIS or sighted student. Some areas of models have been made more tangible
by applying a clear silicone chalking (i.e., ureters in the torso model and
proximat.convoluted tubule in the nephron model).

Eaéh day, for two or more hours, a sciencé faculty member acts as a re-
source person in the Science Learning Center.

. Py ’
A1l students have access to the scientific models and equipment available
in the Science Learning Center.
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TESTING AND TAPING SERVICES




TESTING AND TAPING SERVICES

Textbooks and required reading materials (i.e. lab pack:%E) are recorded
on audiotapes by volunteers at the Minnesota- State Services Communication
Center, St. Paul. The volunteers are chosen after they pass extensive reading
tests and are assigned to read subjects they are familfar with. After a tape
is ready, the students call State Services and order it mailed to them.

Usually, diagrams and other visua®y presented information in the reading
materials are not described by the volunteers. VIS often miss valuable infor-"
mation from their texts because of this. To help selve the problem, some guide-
lines forgtaping have been defined. These guidelines are for instructors
sending printed materials to be taped, The Project Coordinator helps organize
the taping directions and keep tapes current. -~ .

INSTRUCTORS :

1. If a diagram, chart, or graph is essential, write in the exact wérds the
volunteer reader should say. If the diagram, etc. is available in tactile
form, write in this information and also where the tactile form is stored.

'

2. If the printed material should be read in a specific manner, please write

own precise directions. o

Example - Self-test (with answers on reversed side)

1. The esophagus is to the trachea.

2. The pericardium surrofinds the

INSTRUCTIONS: _ '

Reader, please read the question, saying "Blank" where you find one. After
each number, pause, then read the answer found on the back of the page. When
reading an answer, please repeat the whole question, filling in the blank with
the answer .’

Another example where specific directions are needed is when a programmed
learning format is used. Careful instructions about when to read the answers
in the left hand column are helpful.

3. Remember to allow at least one month for the tafs to be produced and
sent to students. : ) - .

4. An extra copy of every tape is stored in the Audiovisual Learning
Lenter. Faculty or students may check these tapes out for use in the
Learning Center. :

—N
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How w TEST, Visually Impaired Students s
g ST MARY'S JUNIOR CQLLEGE .

2500 South Sixth Street
Minneapols, Minnesota 55454

(612) 332-5521

PREFACE: Toward a Philosophy of Working .With Special Populations

The Project Staff who are involved with the visually imparied students are dex
veloping some rudiments of a philosophy about working with those students in
the context of St, Mary's. Two major assumptions have emerged which, it ap-
pears, could serve as guideposts for working with and making decisions about
the visually impaired population and, perhaps, other special student popula-
tions as well. .
-

These assumptions do not necessarily reflect what isdcurrently operating, how-
ever, as the College looks toward further integration of this population, and-
the related support services, further movement in this direction might be de-

. sirable.
‘\

The two assumptions are outlined as follows:

-

1. Student Initiative

It is incumbent upon the student to take initiative in informing the in-
structor of any special needs they have which may require accommodation.
This process 1is facilitatzgswhen faculty invite students to express those
needs at the outset of ead course.

Accommodation

Accommodation shoyld be designed to meet the unique needs of the special

studeat population vhile neither compromising the essentisl course con-
teat and standards, nor interferring with the opportunity afforded others.

The criteria essential to determining the scope of accommodation necessary
center around three msmjor focal points. They are: 1) Essential course
content; 2) The standards which must be met, whether internally or ex-
ternslly imposed and; 3) What the student needs in order to gccess .the
curriculum and-be provided an gpportunity $o mset the requirements which
is equal to that afforded others.

The naturs and extent of accommodation might be tempered by factors such
as, the pature of the course, time constraints, the feasibility and prac-
ticality of the modifications, and the available expertiss.

The ianstructor (factlty), along with the student and in consultation with
available resource persons (e.g., project staff, tutcr, 8PP, etc.),
should deteruine the accommodations nscessary. -




¢ »

4
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. ' 2 .
' «uOTR: Other testing prooedures work well im other institutions.” One
* procedure is te have a teacher's aid or lab assistant read the
test to the visually impaired student(s) in another room while
the rest of the class takes the test.

THE TESTING SERVICE: POLICIES AND GUIDELINES

~ i : {

, [
The Testing Service is a support service of the College designed to assist
faculty and students by implementimg special testing procedures to accomodate
the visually impaired students. The basic function of the\gservicg is to re-
cord and administer exams at the request of an instructor o¥ student, when
the instructor and student have agreed that regular, in-class procedures are
inappropriate.

L4
-

1. Determination of Testing Policies

Within the broal College policy framework, faculty determine testing pro-
cedures and policies for their courses. The Testing Service, to the ex-
tent possible, will administer exams to students within the limits of
existing course testing policies_gouerjing such issues as make-up exams,
time restrictions, re-take exams, etc.

Should the need arise to either modify such policies in the spirit of ac-
commodation, or to aljow exceptions to the policy for special circumstances,
as students often request, it is the responsibility of the instructor to

- make the final decision. The Testing Service will not assume the role of
decision maker for such issues.

Access to Services

Either the 1ns;§§::Lr or the student(s) may request.testing services.
Generally, the TestingService believes the responsibility to initiate ac-
tion rests with the students. Once the student and instructor have de-
termined tha® it will be necessary to utilize tésting services, the Re-
quest for Testing Services\should be completed and sent to the tester.

One Request will suffice for all visually impaired sgPdents id/any one .
section of a course for the eptire quarter. The assumptions outlined in
the preface might be usefj;/[n making the decisTon about whether to utilize

‘the Testing Service. - 4.

Scheduling Guidelines . \
., '

>

Generally, requésts for services should be filed during the first
week of each quarter. This will engwre that adequate planning and .
modifications may occur if needed. fﬂT ' ) ’

! ' |
As is sometimes the case with partially sighted students in particu-
lar, students may need to change their mode of testing at some point
during the quarter. Again, the Request fotr Services should be filed
with the tester, perhaps with a note describing whateyer problems
there might be. This should be filed at least a few wdrking days
prior to the next test. '




.. . , — 3 —_—————
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Y \ P
C. ThJ Testing Service has a limited capability to deal with emergency
. requests. Service may .be refused in cases of repeated such requests,

' or 1f the schedule will not accommodate'the added request, Utiliza-
tion of AV services for recording and duplicating tapes is a neces-
sary part of the Testing Service function as well. Thus, while A.V,
makes every effort to be responsive, the puteitial for scheduling'
limitations increases, which in turn furthey decreases the flexibility
of the Testing Service. ‘

/

»
4. Specific Time Deadlines

Iy

- at leadt one full  school day prior to fﬁe day of the exam:
B X . *

a) notification of date and time of test to tester.—

b) copy of tdst to tester (in any reasonable, legible:form)
. ’ -
c) any new requests for services, along with copy of exam and date and
time to be administered.

This means that for a test to be given on Wednesday, for example, all in-
formation would be delivered to tester by the end of school on Monday at-
the latest.

A ]
For your convenience, we have outlined the basic Tésting Service Proce-

dures on"the following page. ,

/

4

'-"l"-\

~—
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Testing Service Procedure

1. Request for Testing S ervice Form should he filled out and given to the
tester by the end of the first week of the quarter.

2. Information concerning test dates for making test schedule should be sub-
mitted in one of the following ways: . .
a. If course schedule with determined test dates is available, at the be- *®
ginning of Fhe quarter, submit it to the tester.- .Y

b. If only some dates have been determined’at that time, submit a schedule
of what is known.

B c., If test dates are undetermined at the beginning of the quarter, noti-

fication of test date and time should be submitted at least one £full
work day before the dateof the test.

LY *

e.g. For an exam to be given at any time on Wednesday, notification

! shoyld be made no later than 4:00 p.m. on Monday. This leaves

’ " Tuedday as the one full work day prior to the day of the test.
.-

3. Delivery> of test copy to the tester: -

.

a. ,Some form of the test (rough draft, hand written, typed...) should be
placed in tester's mailbox or office at the earliest availabyLity.

b. At minimum, it must be delivered to the tester at least one full work
day before the date of the test. Indicate the date and time it is to
be administered.

4. Should a probhygarise, preventing the student from taking the test at
the designated time:

a.” The tester will operate according to the,instructor's policy as
stated on Request for Testing Services.

. / ]

b. Any situatior not covered Lre.policy must te dealt witl., Fy the in-

! structor and student. : \

é. The instructor should notify the tester in writing of the decision
! T tester and student will then make necessary scheduling arrange-

ments.
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\ 7 ?
. ‘ k ' Request for Testing Services
: : 4 \ :
Course Person responsible for contacting
. number/section the tester if:
N \ \]
;itle : (instyuctor/student)
. s .
N /‘—\x M
, day/time -

!
° i

The following student(s) in this course will

 The following policies regarding testing ar4
be utilizing testing services this quarter:

in effect for this course (e.g. all tests

must be taken within 24 hrs. of time schedul

~—-- ed; make-up policies, etc.)
yd §

| ) l
€ - n . )
T .

’

Any exceptions to these policies will 4
R require written permission froS\the '
< . ' instructor.
N
. Signed
. . (instrucotr) date
\ ~
Submit ,this form toJim Sevdy, D323 -
' during the first week of the qyartir
¢ . N .
. .\ f c\‘
-
1 g—— 4 A .
\\
- * .
'
. ‘ ¢
\ \\ ) -
~ s \ .
. 4 ¢
. .
o, v /‘
~ 7
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" WHAT THE TESTING SE!iVI% DOES WITH THE TEST ‘COP! AFTER IT'S OBTAINED FR(M INSTRUCTCR

.

1) Designated person tapes the test and makes copies of tape for each special
student in that class, If the test material contains technical or scientific
terms the instructor should monitor pronunciations, The person ‘who tapes the
test should alvays spell such terms to insure student comprehension, For taping
tests of various formats, see suggestions below,

2) Many students with low vision prefer to use both written and taped’ tests so
extra written copies must be supplied by instructor, Writfen tests are returned
to “Instructor as soon as posaible for security reasons,

- -

* 3) Students take tests at the same time as their classmates but in a designated
axea, This area should be Supplied with taperecorders, headphones, ‘typewriters,
and a proctor who has a written copy in order to answer questions, This is
especially important T the tape has some fussy sounding areas,

" and "J typewriter keys may be marked with masicdng tape as reference points,

. . v . %
L) Extratime should be 8llowed for special-students to finish a"test, Some
students require more time when using a tdpe and some do not, just as the time

i for test-teking varies for all students,
For nE one hour, objective test we allow 15-30 extra minutes, ~
S) Proctor brings test answer sheets to instrictor, Test tapes are erased and
’ reused unless that test will be used an the same. form again, If that ‘tape

- will be stored for future use, it is locked in a #4le cabinet in the testing
nrvico'g office, , . ' ‘

’
TEST TAPDIG SUGOESTIONS T .

" q True/False questions - no special suggestions,
V4 .

l ”Hultiplo Choice questions - no special suggestions, read stem then the
answer choicea._ ,

.

Matching questions - if the instructor writes the answer list inm short form,
it is much easier for students using the tapes.to choose ths correct
' answer, If aware.of this in advance, many instructors will modify the '
matching sections when writing tests, Many blind students benefit from
having the answer 1ist Brajlled by-thé testing service or, if that's not

" s possible, some may Braille a liat directly from the, tape,
Read stems then the answer 1ist, . : o

Diagrams,, charts, Rraphs - instructor dhou}d write on the test given to the -
person taping just what should be said, This preventa answers being given
avay or misleading remarks being mnde‘inadvertantly. If a tactfle model
can be ueed in place of a diagram, the test proctor must be shown how to
present it ‘to the studenta, Tactile graphs, etc., may be produced by the
testing service if necessary but at least one mors working day must be

: allowed for pnoduction._‘kloo, the instructor should see thé finished
" \ - graph, etc., in order to check for technical accuracy, .

A A} ’ z -

GBGANIZATION and CGMUNICATION are the KEYS; * o .

. » IO!'
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Vendors '

- A . - ‘ /

AEVH - Assocfation for Education of Visually Handicapped
»  1SSN 0013-1458
.- 919 Walnut Street

4th Floor
Philadelphia, PA 19107

AFB - American Foundation for the Blind, Inc.
< 15 West 16th Street )
New York, New York 10011 . '

Am.’ PHS - American Printing House for’ the Blind
1839 Frankfort Avenus .
«~ P.0. 6085 '
" Loufsville, Kentucky 40206

ATC - American Thermoform Corporation -
8640 East Slauson Avenue.

jco Rivera, California -90660 -
AN
ANM - Aflantic Northeast Marketing, Inc. .
. PJ0..921 .
 Marblehead, MA. 01945
CBS - Carolina"Biological Company -

2700 Yorle Road
Beringtonq NC 27215 -

» EME - P.O. 17

Pelham, New York N

Fisher - Fisher Scientific Company
711 Forbes Avenus ,
Pittsburgh, PA 15219 7

6riffin Manufacturing . /

1656 Ridge Road East /
P.0. 308 _ ~

"~ Webster, New York 14580 °

Howe. Press -‘Q} Perkins:
‘ * School for the Blind .
Waterton, MA 92172

Midwest Education (Viéhafteﬁ Branch)
. 1610 26th Street
" . Santa Monfca, California 90404

MPL - Medical Plastics Lab, Inc.

P.O* 38 ‘
~ Gatesyille; Texas 76528

- MV - Magna'vfsuar, Inc,

1200. North Rock Hi11 Road
"\ st. toufs, M0 63128
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- Vendors “(continued)

_ o, ~ v
NTA - Natfonal Teaching Alds " ' SN |
120 Fulton Avenue. ‘ ‘ o
Garden City Park, New York 11040 , d R |
i . &
NBA - Nationd] Braille Association, Inc, . . (/
‘Book Bdnk - 422 Clinton Avenue South ~
Technical - Rochester, New York 14620 ) . |
Taples Bank - C/0 Mrs. J. 0. Keene
31610 Evergreen Road - : N
. . Birmingham, Michigan 48009 » : ot

PHIS - Project on Handicapped in Science
Office of Opportunities in Science, A.A.A.S. ‘ o 1
1776 Massachusettes Avenue N.W.
Washington, D.C. 20036 \

A

RFB - Recording for the Blind
. Princeton Unit,- Rancy Amick . h
100 Stockton Street N '
Princeton, NJ 08540 i

'/ S£§g- Science for the BIfnd Products .
Box 3 b
Hayne, PA 19087 P

TSI - Tele-Sensory Systes, Inc. ’ : . - Yo
3408 Hillview Avenue . . .
Palo Alto, California 94304 . _ 7 K}

“ . - \
1 . ¥ »




. Books ' " ™~

. * L}
' Sensory Aids for Employment of Blind and' Visually Impaired . L7

Persons: A Resource Guide R ~ AFB
International Guide to Aids and Appliances for BHnd and )

Visua mpaire ersons - AFB .
Lab-Science and Art for Blind, Deaf, and Emotionall . )
‘mw—_'—_t%x Univ. Park Press
Accessibility Standards, Illustrated’ . Debbie Albert

. Touch and Tell: A Readiness Book for Future Braille ) v
. Readers K - , . ‘ Am PHB
. Touch-Me-Book ? ( ' - . - . SFB -
Idsights from the Blind | |
-Emma_and 1 - : '
Career and Vocational Education for the Hangiicapped .
Models ‘ - 1 -
1 Eye Plaque o \ Fisher
1/‘ Motor Neuron . N ‘- v Fisher"
1 Cell Model 3 Fisher
1 Animal Cell _ ' . Fisher
1 Kidney ast to ' Fisher
1 Human é:t:ulature Figure ’ o~ ' Fisher
2 T.6rso-Discovery Pack . / Fisher
1 General Surgeon's "Belly Model" MPL
1.-SM Brain - . - MPL
1 0b-Gyn'Pelvis with stand . _ - MPL
1 Human youth torso ‘ . ' CBC
1 Human Brain . S - ' CBC
1 Heart CBC
1 Knee Joint . ' . N CBC
1 Lower Extremity - / ' CBC -
1 3 stages Human shoulder set ’ e . *CBC
1 Human Head T Vo e “
1 Human Torso . ) CBC
1 Torso ' . ’ . . "~ CBC
1 _Human Brain ‘ . CBC
; \ 104




Models (continued) °

Human Upper Arm

Human Hip

Blood Circulation

Kidney, Neppron, Glomerulus Set

- Female half-pelvis

Arm and Shoulder girdle

Leg and pelvis )
Human Eye

Molecular Motion Demonstrator
Human Tochlear Section
Inner Ear

Neuron .

Human Braip D
Elbow Joint

Knee Joint

Neuron Model .
Animal Cell Model

Smooth Muscle ‘
Skeletal ﬁuscle

Human Bone TisSue

Spinal Cord Section

Uninary System |
Circulatory System

- Mejosis Model

Mitosis Model ‘ ,
Male Reproductive System
Femaje Reproductive System
Menstrual Cycle

. Alds '

DNA MADE EASY

, Multi-Media Anatomical Model Kits

Speech Plus Talking Calculator

APH Modafied Tape Recorders and Headphones
. 3x Magnifier with light
_ 8x Magnifier with light

.
4

e CBL
cBC

/’/,‘ CBC

CB
'céﬁ
CBC
" CBC
s“<< CRC
T OEME
CBC
CBC
- CBC
CBC
CBC
CBC
CBC.
CBC
CBC '
CBC
CBC
CBC
CBC
oo
CBC
CBC
CBC
CBC
CBC

. NTA
Deffoyer-Geppart
B S
* Am. PHB

AFB

AFB

DT U T




-

2
2
2
1
2
'1
5
5
3
3
1
4

’

1
1
1
0
1
3
1
2
1
1
0
2
4
2
1
2
2
1
1
1
3
1
1

" - 106
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_ ¢ , : .
Aids Tsoptinued) X — A
. ’ ) - . \

Singlé Channel Aud-A-Meter . . - SFB |
Auda-mometer - A SFB

" Tick-Tac Alarm Clock - \ SFB
Felt Drawing Board ‘ \ \ SFB
Electronic Sphygmomanometer Sets . \ - CBC
Sewell Raised Line Drawing Kit AFB
Pounce wheel #9 / ' Griffin Manufacturing
_Pounce Wheel #12 . Griffin Manufacturing: -
Brailled Periodic Ta#bles NBA
Braﬂled Log Table - ‘ 4,
Vertﬁbra Set Plastic - cee "
Muscles Set of Raised Line Diagrams (Booklet) - ' RFB .
Thermoform Brailon duplicator and add plates . ATC )
Visual tek .- Midwest Education
Manual of Biology Diagrams ) " Am. PHB
Raised Line Drawings (Booklets) 1 I
Peg boa‘rd kit o o Fisher
Automatic dispensers . Fisher ,
Mollusca -Island shell collection cBC

_Marktime Timer _ « ¢ "AFB

. E-Z Read Jigger "AFB
Light Probe . ‘ G , AFB )
Monodose s ‘ AFB
Hi Marks - AFB
RLD Kit ' - AFB\
Electronic 1iquid level indicator AFB
Magnetic Indicators . MW
Red triangles _ - MV N
Talking clocks ! ANM N— -
Rec Aids for partly sighted AFB

] Teaching aids for B1ind{and¥Visually Handicapped Childrens AFB
Science instruction of visually impaired youth AFB
Devices for VI Diabetics ’ ~ AFB
Recreation : - J\,,

& :

Circular slide rule ‘\ AFB \
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. - Alds (continued) ) )
h‘ 2 - Stapwaiéh , ) ‘ ,

4 Audible Light Probes . N

1 NBA Membership sustaining o

1 "Resource Directory of Handicapped”Scientists”

1 "Science for Handicappe& Studéﬁ@f 4n Higher Education” .
1pkg. Heavy Braflon PR ,

-4

1pkg. Braillabels ’ .
1pkg. Brailon Binders

e 2

1

1,

Perkins'Hanual brailler ‘
sBraille tapewriter . .

Membership-Association for Education of the Visually Handicapped

-

1
4
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p
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AFB
- AFB
NBA
PHIS
PHIS  (
ATC
ATC
ATC °

"Howe Press

AFB
AEVH

r
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ST I\/IARY 'S JUNIGQ C@LLEbE

a two-year All¥ed Health Schoel *
" 2500 South Sixth Street Project- "Adaptation of Sc1ence
_ Minneapolis, Minnesota 55454 ., Learning Experiences for

Visually Impaired Students"

(612) 332-5521 Chery! Weiss, Coordinator (
. L

o .

CATALQGS ** For equipment, Ainstructional tools‘,t etc. order theﬂ\catalogs

. Amer1can Foundation for the B]1nd (AFB) » ?
’ 15 West 16th Street ‘ . -
- New York, New York ~ 10011 - . « //
* . * \
SFB Products (Science for the B1ind) .
Box 385 e , \.-L —
Wayne, PA ' 19087 " ’ , ° -

.- (215) 687- 3731 ! ’ T

_ ' Thermoform 55 and Bra1lon (For mak1ng§glast1c copies of raised diagrams) #
American Thermg_ orm Corporation, R.H, Dasteel, President °
—._~ 8640 East Slauson Avenue' . g
.. Pico Rivera, CA 90669 : e -~ A
& - (213) 723-9021 X ~ h

Recording for the Blind taped texts,”1f marked with RLD means tapes are -
+ 7 .215 East 58th Street - accompanied by tactMe diagrams.
New York NY IOOQ‘K\ (send $5 in advance for cata]og)

American Printing House for the Blind ‘
‘\\$839 Frankfort Avgnue )

P.0. Box 6085 - R . .

Loufsville, KY 40206 .
P R . . Y L7
Tele-Sensory Systems, Inc. (talking calculator, paperless brailler, etc.)
3408 Hillview Avenue " ‘ :
Palo Alto, CA 94304

_Howe Press of Perkins (Perkin's Brailler)
- School for the Btlind -
- Waterton, MA 02172 " (

Brat1le Book Bank (1ist of brailled books)

Godwin Avenue

Midland Park, NJ 07432 .
National L1brarg Service (where to order taped materials 1n your state)
The Library of Congress

. Washington, D.C, 20542 < N i J
SN .

& Visual-tek (c}osed c1rcu1t T.V. magnififer). - =~
Department JVIR,1610 26th Street L
Santa Monfca, CA 90404 ' $
(2¥3) 829-6841 . >

o
A
4

ERIC | | 109 -

National Braille Association S : . ‘i'
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"For special productions, contact: Nancy Amick, Princeton Unit ' ~

' _RLD's accompany |§ taped texts from RFB, Néw York, New York

RBSOURCES (continued) ' " -

Apoilo (closed circuit T.V. magnifier)
6357 Arizona Circle

Los Angei es, 90045

(213) 76-3343 ~

noms*r : ‘ ’

*Nhat Do You Do When Yov!' Meet A Blind Person?"
20 minutes, educational comedy, AFB (American Foundation for the Biind)

"Nt Nith8ut Sight* ‘
20 winutes, A behiﬂd the lens look ,at"visual impairments, AFB

-

'y Different Approach"
22 minutes, ‘educational comedy about interacting with®handicapped person,
CENTS, Renaeé Hausmann. (612) 330-1140, $25 .

Hinnesote State Services for the Blind and.Visually Handicapped film
-abeut typical U.S. State Sérvices offered to clients, contact
Minnesota State Servicesa 1745 University Avenue, St Paul, MN 55104

SLIDES**"Biology for-the Blind"y $25, D. Tombaugh M Richmond Road,
Lyndhurst, OH 44124

3

RAISEDJLINE DIAGRAMS**

t

RFB
100 Sotckton Street
* Princeton, NJ. 08540

*
™

(Order thefr g - see “Recording for the Blind" previous page)

. BRAILLED TEGHNITAL CHARTS, TABLES, ETC***

Contact: NBA Braille Technical Tables Bank A
C/0 Mrs, James 0. Keen
31610 Evergreen Road
Birmingham, Michigan ' 48009

_Minimum order = §1 or .15 a page. Send a photocopy of your requested table.

PR

8

‘UOKS** ™ -
The Unseen Minority, A Social History of Blindness fn‘the US, p
Koesf'ler, Frances K., Tavid WcKay 53., Tnc. New York, 1976

cation, Springfield, IL, 1972




Resources - ' ' ,
BOOKS (continued) s
Biology -for the-Blind , e

ombaugh, Dorothy, write to author, 971 ‘Richmond Road, Lyndhurst, OH
44124, Send $4.00. -

Mhite Coat, White Cane,

Out of Sight, . y '
perber, '

)]
P

Laboratory Science and Art for Blind, Deaf, and Emotionaiiy Dis tunbed
ren, - ¥ )
Hirairy. Doris, University Park.Press, Baltimore, MD 1978

L J
Jo Race the Wird ot . ;
Krents, Harold \ - ‘ , N

—~r

™~

‘Science and Biindn;§s Retrospective and Prospective

- International Guide to Aids and;;ppiiances for Biind ard Visually Impaired
~ Persons, Port City Press, Baltimore, MD *21208

- Sensory Aids for Employment of Blind and Visually Impaired Persons: A
Resgurce Guide _

t

»
MAGAZINES AND BROCHURES**
*Journal of Visual Impairment and Blindness", AFB

*Edugytion of the Visually Hadicapped", AEVH-Ass. for Education of VH.
ISSN 0013-1458

.y 919 Walnut Street
4th Floor <, .
‘Philadelphia, PA 19107

"Competency-Based Curriculum for Teachers of the Visuaiiy Handicapped . —c
A National Study" Spungin, S., AFB, 1977 :

**When You Have A Visually Handicapped Child In Your 01assroom Suggestions
For Teachers", AFB FEL057, .35.

"A Suwmary of Selected Legislation'Reiating to the Handicapped, 1977-1978"
HEW, Washington, D.C. 20201 R

*Science for the Physically Handicapped in Higher Education - A Guide
" to Sources of Information" -
Envirommental Science Information Center .
Library and Information Service, Division D822
6009 Executive Boulevard
Rockville, MD .

E 2
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rce Directory of Handicapped Scientists" and
"Scigtce for Mandicapped Students 1n Migher Education", ' each
. Project on HaWdicapped in Science ik
: Officy’of Opbortunities 1h Science, AAAS
—~— 1776 Rassachusettes Avenue N.W.
_Mashington, D.C. . 20036
» 3

"Programs fof the Handicapped" .
Office for Handicapped. Individuals
338 D Hubert Himphrey Bouleyard A
200 Independence Avenue SW y
Washingtoh, D.C. 20201

"Sensory Afds Foundation Report" update pamphlets
399 Sherman ‘Avenye ¢

Suite 12- ‘ : ,
Palo Alto, Californfa 94306 : '
(415) 329-0430 .
_ R ,
:‘;“ ' -//
- - '
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S
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SEXVICR' AORNCIESes

Qffice of I;;fomtion and Resources \}or the Handicapped
o 0f Health, Bducation & Welfare

3 D Hubert H., Hwmphrey Building )
Washington, D.C. 20201 )
(2&) 2&5'1%1 ‘ ) .

————

Rehabilitation Services Adniniatmtion (RSA)

Office of Human Development

Room U432} Switser Building

Huh:lngton,ﬂb.c. 20201 » .

(202) 2u5-0322 ‘. vy

!'omchtion for Science and the. Handicapped )

236 Grand Street , -
Morgantown, WV 26505 -
(3%)292-&551& .

Science for the Handicapped Auociatic'm (SFHA ) (Ben Thompson, Secretary,
University of Hinomin-hu Claire ask fer their bibliography)
888 201 )

Bau Claire, WI 54701

Mational Cénter tor a Barrier Free Environment
7th and Florida Avenue, MW

Huh:lngton D.C. , 20002 ™\

(202) shh-'tm :

“Matdona) Institute for Benabilitation Bngineering (NIRE)
Consumer Advisory Service
. 97 Decker Road

Butler, NJ 07405

. (201) 838-2500

Lavrence Hall of Science
- Science and Mathematics lgucation Library
.conunnial Drive i
» CA 94720 ‘ - .

-(h15) 2133 : R

- National Clearing House of Rehabilitation Materials (NCHRM)

Oklahona State University
Room 115, 01d USDA Building
Stillwater, OK 74074
(hOS) 624-7650

&I—PHI (Scionco Career Information for the Physically Hmdicuppod
~Individual)

Thomas County Schools

'P.0. Box 44O .

Thmasville, GA 31792 J

(912) 226-7102 .

*




’ . ks . . - -

AGENCIES, continued#s . N

capped snd Gifted Children/EC ) - Lo
Council for Exceptional Children . : ' : :
Association Drive ' : ‘

) v 22091

lat.taml Association for anny Handicapped (NAVH) - £ i sighted
305 Bast 2kth Street ( or plrtaatly g

New York, NY 10010 .

Horlsons for the Blind-"Dedicated to enabling the blind and visually “andfcaPPEd
000 X, Ohrk St., Rm, 318 to enjoy and ‘utilize Chicago's museuns and
Chicago, IL 3 other cultm'al institutions," -

Y
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EXPERIENCED PEOPLE##

Debra L. Banks, biology instr.
Mission College T

3000 Mission Blvd.

Santa Clara, CA

Dorqthy Tombaugh, biology instr., wroteABiolqef“for the Blind
¢/o Project on the Handicapped in Science, AAAS

1776 Missachnsetts Ave,, WW "

Washington, D.C. 20036

(202) L76-Lugs \

Dr. Kenneth Ricker, biology and chemistry inmstr.
Room 212, Aderhold Hall :
Un®versity of Georgia

Atbhens, GA 30602 -

Doris E. Hadary, professor of chemistry, wrote Laboratory Sciefce and Art
for Blind, Deaf, and Bmotionally Disturbed Children

Wemry
MasBachusetts and Nebraska Avenues, NW

Washington, 'D.C. 20016 -
(202) 686-2332 '

Dr. Hcrberﬁ*;hier,"Science Activities for.Visually Impaired" (SAVI)
Linda DeLucchi

Larry Malone . -

Lawrence Hall of Science '

University of California

‘Berkeley, CA 94720

(415) 642-3679
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’ . _ THERMOFORMED DIAGRAMS .
(Also called tactile Illustrations or/&{gised Line Drawings-RLD) , ‘
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Thermoformed Diagrams have been proddcedifar the three required science
courges (Human Anatomy and Physiology, Pathology, and Man.in Nature), )

[

k)

Human Anatomy and Physiology - - Index on 'following page (RFB indicates
. diagrams purchased from Records for the
- | B1ind) \
Pathology - AIT charts, graphs, and diagrams (also produced in large print)-

Man in Nature - A1l Punnett square éxeﬁ%ises
i |

L]

These diagrams have been compil®k over the last three years., SOme have
uhdergofe™two and three revisions to make them ‘understandable to the maximum

v

number of students.” , -

In the Science Learning Center, the plaétjc copies of raised diagrams are
used by all students because we have colored them (samples enclosed),
’ ' ) iy

*

. !
%

' "New Scientists™ February 7, 1980/ .
" Article chlled, "I See What I Feel", documents the.bl{nd person's abillty
to visualize information presented tictilely,

- . q




STNAJ?Y S JUI\Hul? COLLEGE

. NSF-H Project
zmome Sixtn Street 7/80
Minneapolis, Minnesota 55454 » C, Weiss -
SSUHUGDGB (642) 332-5524 . 5%‘
\' -
HUMAN ANATOMY & PHYSIOLOGY , .

Bio. 1003, 2003. Tavght by Kerwin/Thiessen
INDEX of Tactile Illustrations and Brailled Materials

(801d in SMJC bookstorsy

4
- v / «
1 Introduction 70-76 First Qtr. Review
.2=3 Titles of Taped Materials to
Order EXECRETORY SYSTEM
) 78 !gggbulary
DIGESTIVE SYSTEM 79-80 S.G. How Nephrons Work
5 Vocabulary ) 81-82 ‘Kidney and Key
6 Outline of Digestive System 83-84 Nephron and Key .
9 Enzymg Action 85 Kidneys' Placement in Abdominal
10 Body vavities. Cavity
1Y Quadrants 86-91 RFB-Kidneys, Kidney, Nephron
12-18 RFB-Tocth; Moutn; Dig. Organs (28, 46, 29/26/48)
(31, s8/2), Ze/hl) { 92-93 Kidney, Nephron for Excr. Lab
19-22 Real Me Lab Questions 94-96 Acid-Base Balance in Kidney, Key
. ’ 97 Diagram of Kldney Functions
CIRCULATION AND CELIS”
24-25 Vocabulary . NERVOUS, MUSCULAR, and SKELETAL SYSTEMS ,
26 Small Greup Questions-Heart  °99-103  Voepbulary
27-28  S5.G.- Blood Giotting 104-6 S.ét'316chemiSCry of Nerve Action .
29 . Heart Placement in Ribcage 107-8 S.G. Biochemistry of Muscle Action
J0-31  RFB-HeaM Structures (26/17) 109-11  S.G. The Senses y
32 Blood Circulation 112 Outline '
33 . ECG 113-114 Brain, Key
34-37 Cardiac Cycle slides comparlng 115-18  Brain and Spinal Cord (13/23/19, 52)RFB
™ ECG to mechanical action 119-20  RFB-Nephron (54)
38-40 Cardiac Cycle-larger hearts 121-22 Three Types of Neurons, Key
41 Capillary Bed 123 Neurons
42-44 Structure of Heart Self- Test, Key 124-125 Simple Reflex Arc, Key
&5 Blood Typing Reactions 126-131 RFB- Eye; Ear; Skin . (5/2, 58/41, 64)
alb Phagocytosis T— 132 - Taste Buds
47 Blood Cells (ag in a smear) 133-134 Movement of Myofibrils
48-49 RFB-Cell (2/6) 135 EMG Graph
50 Copposite Cell > Extra - RFB booklet of human skeletal muscles
51-53 slides 8-21 from Cells Lab available in Fap only.
54-58 Cell Transport Mechanisms slides '
, : ENDOCRINE SYSTEM
RESPIRATORY SYSTEM . 137 Vocabulary ,
60 Vocabulary 138-141 S.G. Excesses and Deficiences
61-62 S.G. Relationship Between Circ. of Hormones .
and Respiration 142-143 Endocrine Organs, Key
63-h4 RFB-Respiratory Organs (49) ‘ -
65 , Alveoli
66-67 Lung Volumes Graph ang Key
68-69 Acid-Base Balance in Lung, Key .
.(OVER) \
o 1.!&3 -




REPRODUCTIVE SYSTEM
145 Vocabulary
146  S.G. Revroduction
147  Male Sex Organs ,
148-S1 RFB-Male Sex Organs (35/31, L6/k2)
152-5} Female Sex Organs
155-58 RFB-Female Sex Organs (33/L9, ?)
159-60 RFB-Bmbryo (205) . .
/161  Menstrual Cycle Graph o
162-65 Mitosis and Meiosis
166  DNA Self-Test from Lab
167 Check List of Review Items for Repro. Tes

168-7l Second Qtr. Review
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Autoimmune Diseases - ~ - i

!

! NoRMALLY, a person does not form antibodies to his own cells but only to ‘
foreign antigens, because the body has developed a tolerance to the anti- I
' gens noTally present within itself. However, in certain diseases the
" ) patient forms antibodies to his own cells and tissues, and the antibody
o . injures or-destroys the patient’s cells or tissue components. This type of
. antibody is called an autoantibody (auto = self). Diseases associated
with autoantibodies are called autoimmune diseases. ‘
“The reasons for autoantibody formation are not well understood. In
some cases, certainncomponents in the patient’s own tissues appear to
¢ have been altered by disease so that they becoe antigenic and capable
S of inducing an immune response (¥ig. 4-1, left}>In other cases, the ant- \
. body may have been formed initially in response to a foreign antigen,
brt the antibody alse cross-reacts with a similar antigen in the patient’s
'own tissues, leading to tissue inj ig. 4-1, right
In general, treatment of autoimmune /disease is unsatisfactory. Fre-
quently, large doses of adrenal cortical hbrmones are administered. These
have an anti-inflammatory effect and may suppress ahtibody forma-
\ tion. Various other drugs are sometimes administered which act by de-
\ " pressing the patient’s ability to formyantibodies.
large print and braille
Fig. 4-1.—Postulated mechanisms resulfing in autoantibody formation.

Fhy b

R

ALTERED
ANTIGEN

FOREIGN
ANTIGEN

FORMED
TO FOREIGN
ANTIGEN

NORMAL
ANTIGEN

NORMAL
ANTIGEN

).

*Readers of textbooks tape
q n't try to interpret fi

0

120

ANTIBOOY REACTS
WITH FOREIGN ANTIGEN

T s Onneynw o

-

AND CROSS<-REACTS WITH .

CELLS AND TISSUES HAVING
SIMILAR ANTIGENS

-

d for VIS usually
gures like this one.

%




’ ‘ . ‘\

" AUTOIMMUNE DISEASES, Ch:4; p.12,

. Fig.4-1.--Postulated mechanisms resulting in ’;
| autoantibody\formation. - : |
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e o o | Pathology
Table 4-1.--Commopn Au oimmune Diseases |
G 8, ocenes s VAJOR TLINIGAL -
+ ~DISEASE PROBABLE PATHOGENES!S MANIFESTATIONS i
Rheumatic T~ Anfistretococcal antibod- Inflammation of
fever | ies cross-react with anti- lheart and “joints.
-gens in heart muscle, heart - ,
_ : valves, and other tissues i
Glomerulo- | Streptococci cause alter- 'Inflanmation of"
nephritis ation of antigens in renal irenal glomeruli
S ¢t glomeruli, leading to antiy
| bodY formation; antigen- ,
;¢ 'antlibody .reaction causes |
B : ' glomerular injury , \
, Rheumatolid '" Antibodie formed against 'Systemic diseaseV\
arthritis | serum gamma globulin - !'with inflammation
~ SR ¥ . | land degeneration
: I - lof - joints
Autoimmuﬁiﬂ{ Autoantibodies formed fAnenja, leukopenia,
- blood | against platelets white .,or thrombocytpenia,
diseases&x |‘cells, or red celis; in 'depending on* nature
S | Some cases, antibody‘ap: of antibody ‘
. .-, parently was formed against
:  altered cell antigens;—and!
122 antibody reacts with both
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alteréd and -normal cells ! -
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; . HUMAN, ANATOMY AND PHYSIOLOGY LABORATORY
Legally blind Occupational Therapy
Assistant Freshman taking blood
4 . . pressure using mercury sphygmomano-
- . . oo ) meter with large numbers.
. -~ ’

Totally blind-OFA Freshman
using 3-D poster of heart and
-braille labeled heart model.
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HUMAN ANATOMY AND PHYSIOLOGY LABORATORY / -
.- " . P :
Two le gally blind Freshman Occupational
Thera py Asisstants using heart dels,
- ste thoscopes, and sphygmomanometer with .
large numbers (not shown) '
\ N
i H .
&
\
. ' / ‘
. - . . . -Totally blind Freshman Physical
. Therapy Assistant using braflle
* “ heart model and tactfle sphygmo- . °
: manometer (partfally shown)
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