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BASIC INSTRUCTION IN OPHTHALMOLOGY FOR MEDICAL STUDENTS:
A PROTOTYPE FOR INSTRUCTIONAL DEVELOPMENT IN MEDICAL EDUCATION

Gary Martin Arsham, Ph.D.
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A systems approach has been uséd to develop and validate instruc-
tional materials in medical education. Seven self-instructional
units, currently in various stages of completion, will form the basis
of a basic, but comprehensive, curriculum in ophthalmology for '
medical students.

Performance objectives for the units were derived from the results
of a questionnalre responded to by 1, 600 practitioners and students

~ of differing backgrounds and areas of specialization. The instruc-=
tional materials concentrate on the development of clinical informa-
tion-gathering and management skills rather than the recall of
factual knowledge. Simulation devices have been developed where
appropriate and feasible. Multi-school field testing has been planned.
The seven units ave expected to consist of approximately 20 hours of
instruction.

A five-hour unit on ophthalmoscopy has undergone tryout and
revision based on student performance. Performance on newly developed
mannequins, which allow simulation of the ophthalmoscopic examination,
was the criterion measure. Sophomore medical students, after
completing the ophthalmoscopy unit, were compared with senior medical
students who had had the typical formal and informal exposures to
ophthalmoscopy, plus two years' additional experience in using the
ophthalmoscope with patients. The sophomores performed an average
of 13 percentage points higher over-all than the seniors. More
important, there was a marked shift toward higher levels of performance
for more students among the sophomores. Sixty-three percent of the
sophomores scored higher than any senior.

Time and cost analysis for the development have been performed
and problems and advantages of the approach have been discussed.

Problems and advantages observed for the developmental approach
employed are discussed including time committment, subject matter
and education experts interaction.
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CHAPTER 1
INTRODUCTION .
The purpose of this project was to use a systems approach to

develop and validate instruction in medical education, using ophthal-

mology as the subject matter of the prototype. In a profession where

competence is essential, an instructional approach that clearly specifies

what needs to be learned, assesses whether or not the student has

met minimum standards of performance, and modifies instruction until

- the goals are achieved.appears desirable.

For this project, instructional materials were developed and -

their effectiveness and attfactiveness assessed. The-process of

developuwent is described, and observations and reflections upon this

process are discussed.

: . Background of Curriculum Development

'After the Flexmer report of 1910 and until the ehrlyv1960'é,

medical education employed essentially an unchanged curt#cular

structure and strategém: -four years of undergraduate medical education

~with the firat two conaiaéing of courses in the basic medicel sciences

presented in a structure& lecture-laboratdfy format, and the last two
years consisting 6f clinical rotations to the wards and cliniés of the
teaching hOSpital. Much of tﬁe basic science experiepce involved
listening to 1nﬁgrpation-packed lectures;.follawing time~consuming,

detailed instructions in laboratory exercises; examining microscopic

-1
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sections of normal and abnormal tissue with little corrective feedback;
regurgitating factual inforﬁatioﬁ at examination time; and, finally,
forgetting the majority of details taught. Most of this information

D was taught in nonclinical settings with little application to solving

clinical problems (Jason, 1970).

-The clinical experience had different problems: Students often
lacked adequate practice and feedback for effective learning of basic
clinical ékille,.such aé auscultation of the heart and lungs. Conditions
for.leazning such skiils were trying at best, where, say, six students
in succession might belexpeéted io exqmine.a given patient. Under the
eyes of the instructor, the sick.patignt, and hin fellow studentsy, the
student was unlikely to persist in the examination until hg séttafied
himself that he "heard" a particular heart murmur, much less learned to
discriminate it from a different type 6f murmuf. Furthermo;e,,an
unbelievable amount of time was spent waiting while others examinedi
a patient, or doing trivial ward work that hac limited and rapidly
diminishing payoffs in learning (Fisher aﬁd Cotsonas, 1965; Schhmacher,
1968). Finally, at a time when most Qtudents were still trying to

- master basic clinical concepts and skills, they often found themselves
listeﬁing to an inmstructor deliver an 1ﬁ§romptu lectqre on a fine |
point of an obscure digease.

In recent years, however, medical achpole have begun to acknow}edge
theee,ptohlemg‘and to try to remedy thém; Fundamental changé in

instructional practice comes with great difficulty, but mhny schoolg

2
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have taken initial steps in instituting change. A survey conducted

in 1968 by the Association of American Medical Colleges served to
document some schools' activities (DeMuth‘and Gronvail, 1970). oOf

117 American and Canadian medicnl schoole,Adeans from 103 responded.
Twenty schools reported that a new curriculum was fully operative,
while 67 reported that one was in the planning stage. The report noted
trends toward shortening thé temporal length §f the curriculum and
1ncreaeiné the amount of free time (63 schools) and elective activity.
(All but three eéhools have some elective tiﬁe.in'their new curricula;)
In terms of content, the traditional courses are being‘redgcedlin
total hours taught (about 252 decrease), as are the clinical courses
(10-15%). In 50 ecﬁools, family care qlinics are plamned or in

exlstence. Patlent contact begiﬁs in the first yearlin 70 schools,

_ primarily with deﬁqnstrations, clinical correlation clinice, andlhistqry

taking.and phyeical.diagnoeie.

Regarding teaching fqrmat,'the report‘potee.a dgcline_in?lectﬁ?é
and laboratory time; with an increase 1ﬁ seminars dﬁd sﬁhll—group
discussions. To some extent, research opportunitieaAafe repiacing ﬁhe‘
analysis of laborgtofy:unknowne and perforﬁance of rou;ine procedures.
The variety of teaching aids ahd matéri;la uséd is increasing, althdugh
few eqhoole have used any exteﬁ§1ve1y except'for projection slides,

movies,~and bibliographiee. The repoft anticipated marked increases

‘in use of progtammed instruction, single-concept films, and teigvls%on;

3




Despite these broad changes in curriéula; structure, evidence
does not show that sophisticated and systematic educational techniques
have been appiied to major curricular revisions (Arsham, 1970).
Specifically, for no major-curficular change was the author able to
find evidence of (1) specification of behavioral objectives; (2)
analysis of objectiveé into their compone#ts and subcomponents ("tésk
analysis'); (3) determination of entering behaviors; (4) design of

learning experiences directly relevant and appropriate to the stated

objectives; (5) administration of evaluation instruments assessing

mastery of the objectives} and (6) diagnbsié of'deficiis with revision

of instruction thil satisfactory master&lwas attained. Elémgnts of
a."techpologic" or hsystemé"'approach, however, were bresent in a

~ number of smaller scale curricular modifications (Lazaro, et al., 1968;
Froelich, 1969; Jones aqd Henﬁeg, 1968; Fiel, 1968; Rondell, 1968).

These usually were contained in supplem;ntary materialp, or in matefials
that represented a fragﬁeﬁt of.a standard course. . Some showed particular
attention to specific béhaviptal objectiveé. §r letailed analyses of
comﬁonent tasks, or apbropriate learning experiences, or objecti&gs-
related evaluation, of some combinafion of these.

More recently.AFIel and Ways (1970) reported the use of a rather
complete systems approach in develoéing aelf-instructioﬁal materials
to,téach'some baéic laboratory skills, for example, performing é
venipuncture or determining hemoglobin levels. They conducted a.

small-gcale field test and reported that, on the average, students
| ) |

>
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successfully completed about 93 per cent of criterion-related tasks,

It is not clear from their report whether or not revisions were made
early in the instructional development on the basis of student trials.
Evidence shows that at least a few medical schools are making
efforts to develop behavioral objectives for large portions of their
curricula. For example, as part of Ohio State Univgréity Qollege of
Medicine, the plan for its experimental "Pilot Medical School" specifies
development of detailed iﬁatructional objectives for all elements of

its modular curriculum (Ohio State University, 1970; Prior et al., 1970).

.Additionally, faculty expgct to provide 1lists of relevant instructional

resources to accompany éhe objectives (Mager and McCann, 1961), as
well ud computerized criterion-referenced self-evaluation.

The Abraham Lincoln School of Mediéine of the University of_lilinois
College of Medicine (University of Illinoie, 1970) made preliminary
attempt at specification of objectives in the clinical areg; These
objectives were greated jointli by a group attempuing to define goais
in all relevant ciipical aisciplines. The follbwihg’objec;ive is a
typical example: "By the time of'gtaduation_fzom mgdical schdbl, each
student should be able to recqgnize .« o e tby] physical examinﬁtion .« o e
[a] breast lesion greater than 1 cm. in diamater. | |

The University of Iowa College of Madicine alno has produced a

_.document delineating objectivea--these in every baaic science or clinical

_area to which the student is exposed (University of lowa, 1970). Here,

reprgsentativée from each discipline developed their own objectives.

14




There'ia wide variation in specificity, which the creators recognize.

They have planned more detailed development; ard a revised edition of
the objectives is expected by 1 August, 1971.
The above threeireporta came to the author's attention by serendip-

ity, and how many more such documents exist is unknown.

Purpose of Project.

It'waa the purpcae of this project to develop instruction using
a systems approach that might serve aa'a prototype for inatructional
development in medical schools. The need for improved instruction in
medical achoole clearly exiata. A plan tﬁat would specify systematic
revision of instruction until it demonatrably reached ite objectivea
seemed to hold promise for improving the medical school curriculum.

Specifically, the plan was as followa: |

1. To develop and validate inatructional_materiala using the
systems approach, cutlined in greater detail in Chapter III. If thia
methcdvresulted in effective and attractive ingtruction, other -
curriculum developera might be stimulated to apply 1t in their own

medical areas.

2. To describe the developmental procedurea and problema. Without
detailed conaideration of the steps taken and the obataclea encountered
others might experience similar difficulties in implemantation. By

providing at least one set of solutions to the developmental problems,




others should be helped to apbly the éystems model. Furthermore,
such a Aescription wéuld also provide infbrmation that could lead to
modification of the model itself.

3. To specify the financial costs and time expended. This is
essential 1f-ocﬁers are to consider the plan for their own developmeﬁtal

/
use. Without this information, it would be very difficult for an
institution or group; given the resourées availablé in money and ﬁersonnel,
to make informed decisions regarding fe#aibility.

4, To plan a large~scale field test, to be conducted aftgt com~
pletion of the hissertétion. (This is discussed fufthér in Chapters.
III and VIL.) |

1f such a plan for instructional devglopmént were carried out for
each discipline in each medical pchool,‘there would be a tremendous

amount oflduplicated éffort; there is no need to "rediscover America.”
On the contrary, if this prototypé were to be successfully éppiied By'
others, wide coilaborative efforts should be employed in each médical

area, | | |

One solution to the problem of dissemination and duplicafion ofv
effort would be to develop coopérative #pproachgs to 1natfuctiona1
goal-setting and materials developmeni. Tyo pfofosoionaligrbupa in
medicine (the Therapeutic.Radiologiﬁta of the AmericaqlCollege‘of

Radiology and the Americah.Society of Clinical Pathblogiqts) have

agreed to begin such efforts (Lysaught, 1969). Their plnn_;n similar

to 3everal successful'secondary school curriculum projects (Grobman; A.,

'1969; Grobman, H., 1970).




A second possible solution would be tovenlist broad-based support
for a particular instructional unit developéd by a single institution
or group. A likely mechanism by which to achieve ;his would‘be through
a professiocnal specialty group. Even without these efforts, however,
it is likely that attractive instruction will be utilized in medical
schools other than rhose in which it is developed; For example, a |
series of progr#mmed videotapes used to teach interviewing skills is
in use in 15 medigal training centers (Enelow, et al., 1970), and a
series of slide audiotape units in obstetrics and gynecology is in use
in 25 medical schools (Chez, 1970b). |

A third possibiliry for increasing multi-school use of instiuctional
maﬁerials‘and decreasihg oVerlap‘of effort is to obtarn the épinions '
of a large number of Qaried, appropriate persons rég;rding what students
need to leasrn. This could be done by means of questionnaires that ask
respdnden;s to rate various unambiguohs édqcational‘goals, Then |
ingtruction baqed'on these gdals could be developéd, gitﬁer‘by,a
national organization or a local individgal or group.

The second and third.pésaibilities Were’empioyedviﬂ this projeéﬁ.
Specific.objectivea in ophthglmolqu for médiéal students‘wgré_de;ermihed
(Sp;vey, 1970), utilizing a questionnaire rechnique described in ChnpterIII.
Furthermore, the ggnerrlizability and national utilityvof an instructional
unit based on these 6ﬁjértiv§; 18 cecognized And desrred by a specialty
group consisting-af all ophthalmology chiefs ip medical qchobls (Asédciation_

of University Professors in Ophthalmology, 1970).
8 .
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In the next chapter, the objectives and. the method used for

determining them are described. In Chapter III, the plan for their

implementation is presented.




CHAPTER 11

DEVELOPMENT OF OBJECTIVES

As indicated in Chapter I, medical educators have, as have educators
in geﬁeral, become incree.:inzly Aware of the potential advantages of
precise specification of educational objectives; Particularly bécaueev
of the rapid rate of 1ncreasé of medical knowledge, earlier sbecialiié—

.tion, greater individualization of educaﬁional.experiencés in medical
school, and shortening of training fime, it 1is becoming more and more
essential for a medical diecipline'to decide the_minimum acceptable
levels of competence for a graduating medical student.

The objectifeé upon which this project is based rose from thelé’
background described. Bruce E. épivey. an opﬁthalmologist at the
University of Iowa, felt that it was important to specify ;hc m;nimum
knowledge and skills 1n.ophth§1mology that a medical student should .
master by the time he graduates. He independently developed a technique.
similar to one usged by.ﬁaguife (1968). Spivey (1970; ;971) developed
a questionnaire listiné'44 potential perfo:maﬁces.in dphthglmology and
distributed it to persons with a wide variety of meﬁicai backgfouﬁde.
 The performances were orgﬁnized'in seven broad areas of ophthalmological
problemé,'and formulated in spéc;fic beh@vioral terms. Table 1 is -
an example of one of the problem areas, with eighﬁ specif;c_perfqrmanceé
represented. Respondents were asked.to rate cach behavior accordlng to

how essential it was, in their opinions, for a graduatihg medical student

. to master.
10
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‘iable 1l

Example of Quést_ionnaire No. 1V of VII
(From Spivey, 1970)

|

Iv. annvconfronted by any cooperative

Do Not
Writa
in This
‘Space

aduit patiant, as a minimum acceptabla
performanca, the gradusting medics|
student shotild be able to: -

! Have No Basis !

for Judgment

Desirable but

Not Essential
Useful but Should
Not Be Required .-

OftNo
importance

_ Essential

—

. Maasura the patients intra-
ocular prassure with s
Schigtz tonometer T 4 3 . 2 1 0 20

~n

. Discuss tha daily prassura :
variation, and how ths obtainad
prasaura rafates to ths -
continuum of intraoculsr . . : .
prassuras N 3 . 2 | [+] 21

3. Evaluata the nerve head
(making a decision of normal,
glaucomatous, or nonglaucoma . ’ )
but abnormal disc) ’ oo 4 3 "2 1 0 22

. Draw or intarprat visual fialds -
of a parson without ocular disease '
or with sarly, mid, and jate R K . ’ .
glaucomatous field changas . -4 3 2 1 .0 23

»

Stata whan snd why ﬁonlo-copy : B : J :
_ should ba done o 4 3 2 ‘T -0 24

Lyl

— — 9 . omn—— Tt

. Draw conclusions as to disgnosis
and tharapy whan given tha intra.

- ocular pressura, tha rasults of -
gonioacopy. snd visual fleid o . -
findings : ' 4 3 2

-
o
(]
(]

7. Qutlina In conclsa varbsi state- -~ .- -
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The questionnaife was distributaed to approximately 3,400 people;
most of whom were locatéd in the state of Iowa (fable 2). The
over-all response rate was about 47 per cent. included in the group
‘were medical students, interns, residenﬁs, generalists, and specialists
with and without specialty board certification. On the basis of chi
square analysis of the responses to each performance, subgroups were
arranged 1nto_four separate categories: medical studenta,‘geneialiste,
ophthalﬁolpgists (practitioners and heads of depsctments), and board- -
certified specialists (Table 3). |

Substantial agreement on any oné performance wés considered to
exist wheﬁ the mean value for ‘a group of respondents was 3,37 of gteatef
(where 4.0 is "essential" and 1.0 indicates "of no importance").
Actually, 17 of the 44 porforméncea were npove this level when all
réspoﬁdents were considered, and no other pqrformances had a mean
greater than 3.18. The sﬁhe performances would have been identified if
the criterion had been ''80 per cent of the total_regpondents list the
behavior as essential or desirable, with moré responding essential than
desirable." |

0f these 17 1den;1fiéd performances, fouf.invblv&d hiqtory-taking,
six involved some form ofnpatient examination; three required administering
some form of thérapy, two were related.to establishing a diagnosis, one
called for"aalf-evaluétion, and one specified astablishing an etiology.
These performances are prasented in more readable form in Table 4,

organized into the original seven busic ophthalmologic problems.
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Table 2

Diatribution and Return of Questionnaire
(From Spivey, 1970)

— r—ey

~ Ne. No.
Contacted Returned %
“Maedical students o
‘lowas, third year . 82 . 44 - 54
lowa, fourth year 81 43 47
Minnesota, third year 104 . 104 100
Hiinois, fourth yasr o . 8 8 lO(_) .
Interne and residants , ' , _
Interns, lows ] ’ 4 - . 18 k)4
Reslidents, lows : T 225 131 58
" Residents (ophthalmology), Minnesota 18 . 18 100
Residents (ophthatmology), lllinols . 25 12 -_ __ 48
Medical school faculty ' P o .
Clinice! lows B 178 119 67
Nonclinical _ 97 - , so . 82
Clinlcal (South Ceroline) . 3n 20 . 87
Other (clinical and nonclinical) 15 18- - - 100
Practitioners in state of fowa T .
{No medical school affiliation) 2,430 958 | 39
Assoclation of University R : '
Professors of Opmholmolo” . 89 . 66 74
Tot.' M 3.‘33 1.503 “..
13
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Table 3

Posaible Curriculum Qontent for Medical Students in Ophthalmology

(From Spivey, 1970)

Tebuleted by Various Respondent Groups
Maan rusponse of 3.37 or greater
(4.0 = arsantie) and 1.0 = of no vaius)

o e e e tee e e mmt mae m ot et e e e e e ke

1. Whan given s coopserativa patient with an opacity of the cornaa or lans,
or a ratinal abnormality, utilizing external end funduscopic
examination, as @ minimum acceptable performance, e gradueting
medice! student should bs sbla to:

Elicit @ history pertinant to the general hasith and oculer stetus; snd

Indicete verbally the location of the findings and describe
the sppeasrance

State ﬂn oplnlpn as to tha possible effact on vision

Stete the relationship of the-ocular findings to any generas! disesse’
processes, or the association of ths oculer history and findings
of other unidentified pyltlmlc dissasa(s)

L e R R L

il, Whan glvon e typicelly cooplntlvo patiant (ranging froin a child o'
3 years to e normal or illitarate adult, with **normal’’ o abnormal
vision) as @ minimum scceptable performance, . cndu.tln. madical
studant shouid be able to;

Obtoln [} hlltory of tha vieus! comploint
Mcasure and racord the dlltqnco end neer visuel acuity

. Maks sn estimate of the petient’s functional status (“'normal,”
impairad, or legally blind), end

Evaluste color vision

———— et 50 = s s 8 e b b e © e cemade m—— oo T

11l. Whan given any individual (nawborn to alderly) with uniisteraily or
bileterelly red syes, as & minimum accaptable porformonco. ‘the
gradusting madical student thould be able to: '

Obtein e contributory history If poulblo ond ‘axamine the patient
and his eyes in @ mannar adequate to provida a daciston ahout
diegnostic possibilities end therepy

tnciude in the decision 8 otltoﬁont nnrdlng atiology (ie, inqury,
inflammation, glaucoma, infaction, or degensration)

" Teke & culture if indicated by the sxamnination, and

Outllne thoropy nppmprmo tor the liagnusis or puumle duumnn )

- V. Whan confrontad by any mopci five adull patinnt, ae & Mttt
acceptable per!orm.uc«. the uuumng meadicel stuctard should

Meaasure the patiant's |
tonomnter. end
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Tgblé 3 (continued)

. Possible Curriculum Content for Medical Students in Ophthalmology

(From Spivey, 1970)
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4 £ &3 8§ 2 - Tebuleted by Varlous Respondant Groups
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< O we ¥ o (4.0 == easentisl and 1.0 = of no valus)

V. If given s cooparative chiid or an adult with strablsmus, a8 8 minimum.
acceptable performance, s gradusting medicel uudcm should be
sble to:

X X X X X * 'Obtain e hlltory'ol the ganeral and ocular status and axamina the
peatient in order to disgnose the type of strablsmus (ls, ssotropis,
exotropla, hype: i,;;!:) snd obtain an nllmnu of the amount
of devistion (smalil, moderate, large)

X Stete the implicetions for vision inciuding the prognosis for ponfblc
i prograssion of davistion or visusl! loss
VIi. When confrontad by s cooparative patient with an oculer injury
(eg, cornasl foraign body, scid body or injury, cornasl or lid
lacerations) s gradueting madice! student, as a8 minimum ecceptable
performsnce, should be sble to: .
X X X X X Demonstrate immadiate disgnostic messures
X X X X Initiste trestment of & nonpenstrsting injury , .
X X x X Outline pogilplc_compucctlom"of therapy undcr_uh_cn'or considerass)
X X X X X Arrive st o dcchbn within five minutes of his own competance to '
-continua in'the semae course of trestmant, begin anothaer or refer
the patient; and damonstrate his ebility to convoru with the
- petient's family regsrding:
b ) S b X " Tha possible nand for furthar trestmant
: .X _Tho prognosis
Vil. When given e coopoutlvo patient with a neuroophlhclmo'oliccl
- problem, tha gradusting madics! student, es a minimum ecceptabie
performance, should ba sble to demonstrete his ebility to distinguish
sbnormality from apparent normality in @ nauroophthsimologicel-
cxcmlmtlon by including: .
Eumlnatlon of the ratine cnd narvohud
Ocum motmty and pupllllfy reactions, and
Confrontation fields and interpratatinns of prevloully obhln"ﬂ'
_ tangent screen or perimetric fields
X Verbally, identify the Cpproxlmota site and side ol lhc lnlon antl -

‘Make 8 ltatement sbout the most likely couse(s)
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Table 4

Possible Curriculum Content in Ophthalmology for Medical Students

As a minimum acceptable performance. a graduating medical student
should be able’ to:

1. When given a cooperative patient with an opacity of the cornea
or lens (i.e., cataract) or a retinal abnormality, utilizing cxtermal
and funduscopic examination, elicit a history pertinent to tne general
health and ocular status; and indicate verbally the location of the
findings and describe the appearance.

2. VWhen given a typically cooperative patient (ranging from a
child of three years to a normal or illiterate adult, with "normal" or
abnormal vision), obtain a history of the visual complaint; and measure
and record the distance and near visual acuity.

3. When given any patient (newborn to elderly) with unilat-
erally or bilaterally red eyes, obtain a contributory history 1if
possible; examine the patient and his eyes in a manner adequate to
provide a decision about diagnostic possibilities and therapy; include
in the decision a statement regarding etiology (i.e., injury, inflam-
mation, glaucoma, infection or degeneration), and take a culture if
indicated by the examination. ~

&, When confronted by any cooperative adult patient, measure the
patient's intraocular pressure with a SchiBtz's tonometer; and evaluate
the nervehead (making a decision.of normal glaucomatous, or non-
glaucomatoue but abnormal disc).

5. If given a cooperative child or an adult with strabismus,
obtain a history of the general and ocular status; and examine the
patient in order to diagnose the type of strabismus (i.e., esotropia,
exotropia, hypertropia) and obtain an estimate of the amount of
deviafion (small, moderate, large).

6. When confronted by a cooperat;ve patient with an ocular injury
(e.g., corneal foreign body, acid burn or injury, corneal or 1id
lacerations) demonstrate immediate diagnostic measures; initiate
treatment of a non-penetrating injury; outline possible complications
of therapy undertaken or considered; arrive at a decigion within five ..
minutes of his own competence to continue in the same course of treat-
ment, begin another, or refer the patient; and demonstrate his ability
to converse with the patient's family Tegarding the possible need for
further treatment.

7. When given a cooperative patient with a neurological or neuro-
ophthalmological problem, demonstrate his ability to distinguish
abnormality from apparent normality in a neuro-ophthalmological
examination by including examination of the retina and nervehead,
plus ocular motility and pupillary reactions. ' ~
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The instruction developed is based ditectly on the performances

specified. The plan for thig is presented in the next chapter}
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CHAPTER III

A SYSTEMS APPROACH TO INSTRUCTION .

In Chapter I, a systems approach to the planning‘and'design.of
inatruction was briefly outlined. Such a étrategy was emﬁloyed in
this project and 1s described in further detailvhere.

In recent years, several different concgptualizations have appeared
that could be termed systems approaches (Benathy, 1968; Nance, 1968;
Smith ana Smith, 1966; Heinich; 1968). They are all similar in that
"every element in the overall educational operétion 1s considered 1in
its relation to other elements and proportioned and controlled so as
to optimize the performance of the whole" (Williéms, 1969, p. 20).
They differ in the choice of elements included and. the emphasis placed |
on each,. |

The plan outlined earlier is based upon a model sketched by
Anderson (1961;.1967) and elaborated b} Anderson anq'Faﬁst'(in press).
This model can be considered to have six basic glemento (sée-Eigupe 1).
The first is the.definifion of objectives. It is desirable that
objectives specify the outcome in terms of observable learner behavior,
indicate the conditions under which the behavior is to be pe;fo:med,
.#nd denote the standard of perfbrﬁanée considered acceptab;eA(Maggt;11962).

The’first t&o charactériqticé have beep fulfilled for this ptojgct
'ae deacfibed in Chépter iI. "Howéver, no performance standards have

been designated. It might be thought that pérformance standards in a

professional descipline such as medicine would be as clear-cut as they
‘ ' 18
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are in parachute-packing, for example. Unfortunately, this does not

turn out to be so. Theré do not appear to be any clear methods to make

an absolute decision, beyond the minimum expectation that the graduating

medical student will do more good than harm to society by practicing
medicine (Mattson, 1970). Thus, a_rela;ive standard for performance
is usually set,Asomewhat arbitrarily.

The second element consists of analysis of the objecﬁives into their
components and subcomponenta ~- what has ?een known as "task anglysis," |

after the early application of this concept in wilitary training (Gagné,

1962). By breaking down the objectives defined earlier into the relevant

eubakills.-subtésks. or subconcepts, it is expected that componépts'will

be identified that will enable the learner to proceed from his entering

'knowledge and skills to those required for performancc of the terminal

objectives. Hence, these subcomponents could aladﬂbe considered

"enabling objectives." Such enabling objectives become specific

~guidelines to the type and content ofyapprdpriate learning éétivities.

There is no unique analysis: more than one alternative or even equiva-
lent analyses are poaéible..

It is clear from éxaminatipn of the objectives listed in Table &

~ that, while apeéifying expected terminal performance, they do not specify

. - _
enabling objectives. These quectives have been analyzed into their
components by the author and reviewed by more oxpeft aubject_mutter

specialists. A'rough'ﬁorkins veroibn_(third ver-ion)-in included I(n

Appeﬁdix A, and a much.later modification,_as'the instruction dcveloped,

1s in Appendix B.
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Figure 1. A schcnntie rcproaentation of a otratc.y -for
instructional devtlopnent and’ quality control.: Adapted
with the permission of the copyright holder from Anderson

and Faust, Educational Psychology,. ch York: 'Dodd Mead,

in press.
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Components in a taek‘analysis should be subdivided until they are
at a level of behavior that the learner can be expected toApossess when
he begins the sequence of instruction. This level constitutes the
"entering behavior" of the student, directly related to the terminal
performance via the task analysis. Once the entering bchaviors are
specified, they should be measured for each learner (the third element in
the systems model). If it is assnmed that the iearner enters with
certain skills or concepta, then instruction based on this assumption
is likely to fail if the learner in fact does not . have thescientering
behaviors. Determining the level of relevant entering behavior implies
the import.ance of deneloping-sensitive and_preciae diagnostic tests
" (Gagné, 1970; Glaser, 1963). |
The fourth element includes the deaign of instructional materials
- and utilization of techniques of teaching - composing the learning
experience that the student undergoes, This 1s the area that, at the
current'stage of edncational technology, perhaps relies more than any
.other‘on intuitive deciniona modified byltrial and error. Despite
this, some guidelines'may'be applied. Anderaon and Faust (in presa)
consider an instructional epiaode to include (1) the presentation of
‘an inetructional stimulua (e.g., a leﬂture, reading assignment laboratory
problem), (2) the arrangement for student performance (e. g., taking a
quiz, deeigning an experiment, recording reeulta,»drawing concluaions),
and (3) provision of feedback. They'revien-important stimulus, response,

and feedback factors in instruction (also Anderson, 1967).

21




Particularly important in instructional design is deciding into

which of two broad categories of leaining a specific educational task

falls: (1) learning a particular response or sequence (chain) of

responses; and (2) 1earning when and under what circumstances one should

behave in a certain way (Anderson and Fsust, in press).~ For example,

in ophthalmology, leatning how to manipulaté an ophthalmoscope could be
considered to be a task of the first tyne. Other examples include using
a SchiBtz's tonometer to measure intraocular pressure in routine glaucomd
screening, and removing a foreign body from_the eye. For these tasks,
it'would probably be important to provide a model or'demonstration of

the skill (using a film, diagrsm, photograph, or "pertormance guide"
specifying critical steps), and opportunity for practice of the skill
with corrective feedback to the student on the nature of his performance.

'Examples.of tne secondvtype include.recognizing certain pathologic
changes in the.eye, discriminating certain signs of disease from.others,
and then taking appropriate therapeutic action based on these changes

or signs. Particularly important here would be'strateéies used to
teach students to,notice important ‘cues and to form an spprOpriate
concept of a disease entity by responding to its critical features,
ignoring irrelevant characteristics.

" In an attempt to facilitate and make explicit the step from task
analysis to deVelopment of learning experiences, the author planned to
use three different forms (Figures 2, 3, and 4)." These forms were
not used (see Chapter VIII).

%
These forms were derived from suggestiona and examples provided by

Walter Chappell, Coordinator of Medical Imstructional Services, University
Of IOW&. . 22
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Unit Objective - . Date

Task

Visual : Audio and/or Description

‘Figure 4. Storyboard
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_' acceptance was obtained(See Chapter V for current stages of completion ).

The fifth element of the systems model involves evaluation, both
for purposes of assesaing the student's mastery of the educational
objectives, and for providing information to the instructor regarding
the quality of his educational program. In this project, the assessment
instruments are criterion-referenced (Popham and Husek, 1969; Glaser,

1963), with provision made for formative evaluation of the enabling
objectives (Scriven, 1967).

Measuring achievement of these intermediate objectives Is expected
to assist in diagnosing flaws in the instruction, and identifying a
given individual's difficulties in mastering the over-all objectives.
Diagnosing the causes of~inadequate performance, and revising the instruction
or providing remedial imstruction, comprise the sixth and last element of
the systems model. The instzuction oeveloped in this projectVWas and.
will be tried out initially on 1-2 students, and revised on the basis

of their performance snd comments, until satisfactory mastery and

At this point, the instruction was and will be administered to larger
groups of 20-30 students for more reliable validation. |

| Finally, plans have been deveioped for a large-scale multi-school
field test (see Chapter VII). Because of time constraints, this wiil
be.implementeq after the dissertation is completed. The field test
can be considered an additional step in a systems approach, to be used
when the instruction willlbe utilized in institutions other than the

developmental one. This field test is expetted to provide information on
- 26




the effectiveness of the instructional unit under more varied conditions

Aof use than were available in the original environment, as well as on
its acceptability and generalizability to other institutions (Anderson,
1969; Stake, 1967, 1969). The field test will secondarily provide data
on the comparative effectiveness of this unit énd other instruction
used in ophthalmologyf'

The six steps in_the systems approach Qre ﬁot necessafily taken
in tﬁe order presented, nor aré the steps, once taken, immune from

- continuing modification. For example, evaluation instruments may be
developed after objectives are developed but before instruction is

written. Furthéfmore, objectiﬁee may be revised; for example, fpllowing
an unéxpeeted insight that the developer égpitalized on while preparing

the instruction.

Regervations Conécrniqg_g,Syatems Approach

Objections to a technologic model in&élve both philoéophic notions
about education (Eiéner, 1969) as well as ﬁofe pragmatic conéerné; Both
types will be considered in this section. |

Oné of the major criticisms is that such an approach fails to
recognize'diverée societal value systems ahd.power groups (Atkin, 1967,“
1968) . However, this project has dtilized a méthqd thnf consldéred_fnput
from various sources and analfzed»relntive priorities; furthermore,
bro#d-based support haa be?n gnliqted'(see Chapters i and 11).. ﬁo;eover,

this approach at least makes explicit the areas where there may be

27




competing educational values; thus thé compeﬁing areasa c#n be dealt
with as such, a compromise may be attempted, or the instruction may be
modified explicitly in favor of one or the other of the compéting values.

Another objection 1s the potential cost of a systems approach, in
terms of both time and money. There is no question that it would be
prohibitively costly 6n an individual basié. However, the payoff
would lie in ﬁtilization’outside of the ofiginal ingtitution, where
potential users could select and usé those parts of the imstruction
that meet their own objectives.

The afgument'has been advancedvthat this model may deaden and
dehumanize education, that spontaneous giVe-and-take will Be lost, and
that opportunities for capitalizing on unanticipated outcomes will be
missed (Atkin, 1968). Although this argument may be less valid for
medical students than for less mature learners, certainly medical stqdents
undergo many worthwhile but unplanned educational experiences, tanging
from exposure to some of the 'great men" of medicine to informal group
discussiqna with peérs. However, such men are rare, and some informal
experiences produce little more than restlessness and fatigue. The
author believes that such experiences would best be rese:ved.for the

teachers who- are truly effective in these settings. (It may even be

~ possible to plan these experiences systematically, if students and

faculty are alert observers and critics,) The time gained can be used
to learn effectively thoadlimportant concepts and skills that, In medicine,
can be specified in advance but that are not now adequately taught

(see Chapter I).

28




Will short-term goals be emphasized at the expense of long-term
ones? (Atkin, 1968). = Possibly. Certainly medicine has long-term
goals, such as tﬁe development of clinical judgment, that are usually
reached by small incrementalvsteps over time. It 1is undoubtedly more
difficult to specify the critical components of good clinical judgment
than those of an adequate urinalysis. 1Is it likely that teaching
clinical judgment will be avoided and the simpler skills emphasized?
Efforts are already being made to learn more about the coméonents of -
good clinical judgment so that they‘ggg.be explicitly taught (Elstein,
Kaguh, and Jason, 1970). As these critical buf difficult—to—define'
areas are identified, mofg effort is likely to be directed to theif
instructional elucidation.

Although medicine is a discipliné where important-concents and
skills can be identifiéd,'increésing attention must befpéid to its |
more evasive affective and attitudin#l components (e.g., "consideration

of the patient as a person, not a disease,"

or "a positive attitude
toward continuing self-education”). Mediciné has many.goalslthat afe.
difficqlt to define beha?iotally, or that hay represeht what Eiéner
(1969) calls "expressive" objéctives.A for ihst#nce, it may be more
desirable for a student-to'spend Qne week on the orthopedic serviée.to

""get an 1dea of what orthopedics is like," than for him to learn to

"get a simple bone fracture" or to.'discuss the social utility of an

orthopedist."

29




For thege reasons, reservations expressed here must be kept in

mind by one who is pursuing a systems approach as described. By being

-aware of the potential pitfalls, the developer can plan to avoid them.
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part of the inatruction. However, the student is not required as part

- of the curriculum to work through the instruction. It 1s, instead,

CHAPTER 1V

THE DEVELOPMENTAL SETTING

The general élan for implementing_this pProject was sketched in the
preceding chapter. In this chapter, specific characteristics of the
developmental settiag are detailed.

The setting for the develobmént and'validation of instruction was
the Departﬁent of Ophthalmology, University of Idwa'Schoollof Medicine.
The curriculum at Iowa is currently in a state of flux, with many cﬁanges
being made similar to those described in Chapter I. Clinical rotation
through the ophthalmclogy department is not required, and direct
assessment of the level of knowledge or skills 1in basic ophthalmology,
which the students may have acqqired by the timé they graduate, 1s not
made. Indirectly, students are observed performing on the wards.or'in
the clinics, but no focused attention is paid tolspecific skills;.

Rather, it is their more general clinical performance that is rated.

'Thgs, 1t would easily‘be_possible for a student to graduate from medical

school with unassessed or inadequate basic skills in ophthalmology.
It had beén agrezd by the eye department that criterion-referenced
measuremenf instruments would be developed, based on Spivey's objectives.

Each student sometime before he graduates would be required to “check

out" his performance on these objectives.

The author 1s developing these instruments, which are an integral
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suggested as one resoﬁrce, when he 1s given a list of eye objectives
and expectationé early in medical schoél. It is felt that if the
instruction is effective, appealing, and meets both.a clinical need
as well as a formal need (to be "checked out" in ophthalmology), |
- students will choose to use it (Chez, 1970a; Forrester, 1970).

Only three hours per student of ophthalmology studies are allotted
in the curriculum, which occurs in the latter part of the second year,
during "Introduction to Ciinical Medicine." Hence, the major portion
bf the eye curriculum is self-instructional. The required fime was »
used in small-group instruction, where practice on colleagues was felt
to be necessary (e.g., when everting an eyelid). These experiences
were as carefully planned as the selfFinstructidn, and may eventually
be "automated" to'free instructors from repetition (8;16 repeats-in éne
gemester) or to increase ''quality comtrol," if sever#l instructors are
used in rotation. The actual meéia'uséd in tﬁe self-instrpétional
materials_depend upon the objectives tolbe served. Included are text.
(with or without audio), slides, Qimdlatlon devices for pr#cfice»of_
certain ophthalmology skills (e.g., tonometry, ophthalycscopy),'ﬁandouts,
performance guides, and the like. Students are projided corréctive
feedback throughout. The total learning time involved has been est}mated
to be approximately 17-20 hours;

Self-instructionél cérrels will be provided in the eye departmeﬁc,

and, later, on certain other clinical services (e.g., medicine, surgerv,

32




pediatrics) whe;e a given instructional unit would be particularly
relevant, For exagplé. the unit on strabiémus is most appropriate in
~reference to pediatric problems.
The author used a logbéok to document the developmental problems
encountered (see Chapter VIII). This record is a "voyager's description,"

a journalistic répoft detailing anecdotes that were felt to be signifi-

cant, and noting important decisions made and steps taken as the project

el

progressed, Interpretation of these data was in large part subjective;
hopefully they can shed some light on some of the empirical questions
raised by critics of the systems approach.

Finally, a time record was kept by the author, by the ophthalmologist
who is working closely with ;hé author on fhe development of the instruction,
and by three medical students interested in médical education wﬁo spent

elective time to assist in the development of the material.

Categﬁries for this record are indicated in Figure 3. Expended
time was recorded daily in quarter-hours. Analysis of_these_recordé can
provide at leésf a réugh estim#fion of the mén-hourp required to develop
such a unit (see Chéﬁter.VIj. Expended time and qaiendar time are not
necessarily the same: for eﬁample. cne man spending 40 hours to develop
instruction does not mean that he (or anyone else) 1s nble to creéate it j’\\
"in five 8=hour days.

Financial exﬁenditu;ﬁé ﬁere.énalyzqd from btandard records kept_ .
;By the.fiacal agent reppAnsibie for Adminiot;ting the funds for thiq
project. | -
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The following chaptera document and discuss the use of a. systems
approach for imstructional development, for the purpose of providing a
pvototypé that can be used in other medical disciplines. Data are |
provided that wiil per:mit: a potential user to judgg ‘the 1ns_f:ruction's

effectiveneas and feasibility, and to avoid problems in applying the

developmental model.
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CHAPTER V
DESCRIPTION OF DEVELOPED INSTRUCTION

Development ha'a gone forward in all of i:he seven major areas
outlined earlier (see Figure 6), although materials for each areiin
various stages of completion._ As the inatruction for the scven areas
has been progressing, the oﬁjectives have been modified. The current
version of the working oi)jectives is 1nc1hded in Appendix B. (The
modifications will be discussed further in Chapter VIII.)

There is one instructional unit for each content area (or vmajor
objective); most include slide-fape sequences; a11> have inserted
questions and corrective feedback. The material 13. adaptable to
computer-assisted instructién without significant modification.

The ophthalmoséopy unit was chdsen for .1n1tial development and
com'pletion._ It is from this unit that all of thev criterion and
performance data ﬁaa been derived. The procéaa and other developmental

data, however, have heen obtained from all the units.

The Ophthalmoscopy Unit

Ophthalmoscopy is the use of the.ophthalmoacope to 1dent1fy normal
and abnormal 1ntraoculai 'Qnd retinal conditions, This area was choaén
for initial effort because it involves a akill that has traditionally 4&
been difficult for medical students to learn, Ofteﬁ it 18 not |

systematically taught. Furthermore, it is an area that i{nvolves the
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ability to both recognize and discriminate among various normal and

abnormal situations, as well as requires definite psychomotor skills.
Ophthalmoscopy is a skill that most physicians will use regardless of
their medical specialty.

The ophthalmoscopy unit is fully 6petational and has undergone one
ma jor revisio:i. It comsists of approximately 5 hours of instruction.
This unit is probably the most compiex of the seven, becth in the kinds
of skills that it teaches ahd in the sophistication of the instruction
used, It will be de_scribed in the most detail,’ as the kinds of
techniques uted are also employed in rthe bthei' units. This unit served
as the major learning experience for the authot' in developing instruction,
(This developmental process will be described in more detail in Chapter
VIII,) The description of this unit will convey some idea of what the
instructon looks 1ike, how it is used, and what it teaches. Such a
 description will also illustrate gthé instructional phtloeophsr and |
technology utilized.. | | |

One assumptioh rtnde was that a atudent must develop and refint
some very basic cliniéali ekillt before_ht can be extected to solive
problems and make diagnoses. He ctn be aware of the fact that a swollen
optic nerve (ptpilledm) is a sign of increased intracranial pressure
without being able to recognize papilledema when he sees it. Training
- such recognition and discrimination skilla was thought to be moat |

important, so that at least the instructors could be confident that a

medical student would be able to do an adequate examination, Furthermore,
38 |




it was felt that thé student's copfidence in himself would increase if
he were certain of séme of his basic professional skills, |

The ophthalmoscopy unit ié divided into three sections. In the first
section, students go through a slide-tape sequence with an answer sheet
and receive corrective feedback (see Figure 7). During this gegment
the students learn to describe critical characteristics of thke normal
and abnormal ocular fundus. In order to do this, they need to use terms
that are outlined for them in a chart éﬁd a performance guide (sce
Appendix D). Thelinstructiﬁnal materials then provide the student with
systematic practice and feedback for the visual discriminations and
1déntif1cations necessary to use the chart.

On the chart are outlined very specifically the featurcs that the
~ ophthalmologists who are working on this projeét felt were critical to
describe accurately fhe ocular fundus, Developing this chart forced
the ophthalmologists to be explicit about the criteria upon which their -
judgmeﬁts are based and to definé'these criteria 1n~congise, simple,
and unqquivoéalgsfgteménts. Thié.difficult t#ék ﬁas considered essential
if a medical student wefé to recognize the m?st important criterias'

It is not expected that the student will commit to m;moty all the
information on the chart or perfoi'mance g'uide.“ On the co'ntrary., the
goal is that he ﬁill develop the visﬁal identification skills that will
allow him to use the chart megningfully; The author feels that ﬁhis 1§
a point often overlooked in medical education. The student commoniy'mny

be given a very nice chart or list of important features of a disease;
39 | |
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yet he is given no systemaﬁic practice and feedback in order to récognize

these features., Students should spend more time refining such basic
clinical skills as recognizing certain abnormalities when they see, hear,
or feel them. rather than being able to recite from memory, for example,
five major causes'of optic atrophy (or even five major siéns 6f optic
atrophy). It is much more feasonable to expect students to look up this
information if they are first able to identify optic atrophy.

| The second section of the ophthalmoscopy unit teaches the psychomotor
skills involved in using thé ophthalmoscope (see Figure 8). The heart
of this section is a mannequin, developed during this project, that
permits simulation;of some abnormalities of the ocular media (c.8., the’
lens or cornea), as well as simulation of the normal red fundus glow

and other details of the fundus, The manneguin uses standard 2" x 2"

- fundus transparencies for this purpose. The advantages of this manncquin

for training and for testing are multiple,

First, the mannequin - unlike the patient or fellow student - is
always available and 1nfinite1y "patient", Second, unlike a fcllow
student, it can show pathologic variations; and uniike the patient, it
can show pathologic changes anytime., The use of the mannequin does not

replace experience with patients but rather makes the student much more

‘comfortable when he first approaches them,

The mannequin has two other advuntages as @ simulation device-fof
learning ophthalrbscopy' (1) 1t allown the student to practice the

difficult skill of coordinating his hand, head, and eye to kcep the

/
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OBJECTIVE: - USE OF OPHTHALMOSCOPE
CONTENT:  PSYCHOMOTOR SKILLS
MATERIALS: - MANNEQUIN,

EXERCISES,
PERFORMANCE GUIDE

Figure 8. Ophthalmoscopy unit -- section II.
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ophthalmoscope light beam trained on the pupil; and (2) it allows him

to practice building a complete fundus image from the small fields scen

at any one time,

Section II of the ophthalmoscopy unit does not use slides or audio

tape. Rather, it includes a written handout that syatematically helps

the student through a performance gulde to learn the correct psychomotor

skills and asks questions of him as he progresses, Many of these questions

relate to his skill in examining the mannequin, with feedback provided

by a latent-image answer sheet.

The last section_(III) puts together the concepts and skills learned
in the first two uectlons and allowa the student to integrate and apply
them (see Figure 9), This section serves as a self-evaluation unit.
It includes a series of fiﬁe mennequinc (10 eyes) ‘that aiﬁulate normal
and abnormal veriatlons. Here, the studeﬁt systematically cxamines the
ocular media and fundi of the mannequlh with his ophthalmoscope and
describes whar he eees on a'larent image anewer,sheet (Figure 10). The
descriptions that the students ere expected tolgive are those that a

medical student or physician should actually record in a péticnt's chart

: after‘ophthalmbscopy; The responses to this section are uscd as the

. terminal criterion performance data, (These data are prcscntcd in thc

next chapter,)

The Other Six Units

The remaining units are in variouo stages of completion. All'but

two - Neuro-Ophthalmology and Visual Acuity - are nearly ready for pilot
43 '




_ OBJECTIVE: EXAMINE, DESCRIBE UNKNOWNS
CONTENT: = SYNTHESIS OF 1 AND 2
MATERIALS: MANNIQUINS,

RECORD SHEETS WITH
CORRECTIVE FEEDBACK

Figure 9. Ophthalmoscopy unit -- section Iil.
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| testing with 2-3 students,

The unit én_visual acuity is in rough form and has been modified
to include a general errview of visual fﬁnction as well as specific
instruction in how to measuré visual acuity. The content has been well
defined but it has not yet been developed into 1nteractiﬁe instruétion.
Teaching the skill of measuring and recording visual acuity will be
accomplished using a simple performance gﬁide.

The unit on the red eye comsists of a slide-t;pe sequence that
incorporates a question and answer sheet and provides corrective feedback
as :he student proceeds, The major objectives of the red cye unit relate
to (1) recognizing abnormal signs and symptoms of a red eye; and (2)
degiding.whether these can be treated by the non-czhthalmologist or
should be referred to an ophthalmologist. This unit needs only minor
content revisions and slides of some additional patients' eyes..

The unit on ocular injury involves learning the psychomotor skills
necessary. to hanage patients with trauma to the éye. This will be
accomplished using perfo:mnnce guides as weli as practice with colleagues
and animal e}es. Some recognition and discrimination of abnorﬁal signs
is involved: one of the key issues is that the practitioner must be able
to decide whether he can hﬁndle the injury himself or should refer it ﬁo
an ophthalmologist, In this unit, motion may be necessaiy as a teacﬁing
medium, using eitﬁer selected excerpts of filmé already prodﬁced or a
.1oca11y produced vidéotape. The content needs to be teaequeﬁced-and
performancé guides must-be finalized. About half the necessary slides

have been selected or produced,
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The wnit on glaucoma will include an externally prepared, short

motion picture film that describee very clearly the technique involved
in measuring intraocular pressure ("Indentation Tonometry Technique
in Glaucoma Detection', National Audio-Visual Center, Washington, D.C.
26409)- Furthermore, simulated eyes have been developed that can be
adjusted to various pressures so that the etudent can practice the skill
of tonometry (measuring the intraoculer pressure) and test his accuracy.
A.performance guide has been developed that delineates the correct

| procedure, Observntion forms should be developed to allow assessment

of the critical componenta inVOlved, in conjunction with the simulated

eyes, An important part of the unit includes increasing the value that
non-ophthalmologists plnce on doing routine screening.measurcments of
intraocular pressure.. Attempts will be made to assess this by
unobtrueive chart audit after idstruction{

The strabismus unit is directed at givins the student the skills )
necessary to test for the presence or absence of strabismus and to be
able to classify the type of strabiemus. At this point, only minor’
editorial changes are necessary before the unit is ready for pilot .
testing. | |

The content'for the.neurb-ophﬁhalmelogy unit has been outlined but
substantial work is needed ﬁo convert ﬁhe material into adequate inetruction.
Slides and drawings must be developed, and a major reorganization and

sequencing of the content is planned,
47




The author expects that the six additional units will be ready for
initial pilot trials and revisions this fall, Then they will be included

in the large-scale field tests for final validation and revisions (see

Chapter VII).
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CHAPTER VI
CONSEQUENCES OF INSTRUCTION

Data regarding the consequences of instructibn fall into three
major categories: Th_e first is performance data related to the
ophthalmoscopy unit; the second is attitudinal data derived from a
q-estionnaire administered to students who had completed the ophf;halmoscdpy
uni-; and the third involves data on the developmental costs qf all the .

instructional units,

Performance Data

Data relating to seudeht-méstery of _th'é ophthalmoscopy objeci_:'ivea
were gathered from the criterion test described in Chapter V. The test

consisted of five mannequins whose eyes the student was asked to

examine ophthalx'noscopilcally and describe, There were a total .of 95

| foss;ble points. | o . _ |

| The test was.comp.letl:ed.by 19 sophomores who had taken the cur:ﬁént
version of the ophthélmoscopy unit, It:‘wa.s 'also adninistgréd to 29
senior medical sﬁudeﬁts one month prior to -their graduation, . The Iat:t_ef

; ha& been exposed to the formal and :I.tifgrm&l instruction :I..n opht:ﬁalmoséopy
that occuf:ed over the course of their medical achool,expefience. They
had had the_ opportunity for substantial everyday practice with the

' oph_thalmoacope on pgtient;q vhom they would typically examine during

their 2 ‘years of clinical expe:ience. Their scores ‘prdvidc a baseline
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by which graduating seniorg’may be ‘udged in the future, as well as a
basis for comparison with the sobhomores. The criterion test was also
administered to a small nuwber of freshman medicai students who had had
minimal exposure to ophthalﬁoscopy.'

The results are represented in raw.form in Figure 11, All of the
freshmen scored belbw any of the other students, as expected. Althnugh
fhere is some overlap between the scores of the seniors and the
scphomores,ltheré is a substantial shift to higher performance levels
for fhe sophomores, Over 60 percent of the sophomores scored higher
than any senior.‘

In Figure 12.’q£udqntvperfo:mnnce'dqth are aumnqrizcd by content
area as well as ovéf-all. In cvery area, the sopﬁomore students, after -
instruction, pefforme&'bettet.than did thé seniors with two additional
years of experience, There is a 13 percentage'péint difference over-all
between the means of the two groups, A t-test was performed that
1nd1cate; a significant differenqg,£j46) = 5,50, P <,001, While.heither
‘the sophomores nor seniors were randomly selected, the:e is no 1ndication
that they were anything butvrepgesenfative samples of théif'glaases.
Héhce, it is:hot unreaaonablelto report the reshlta of a test of
significa@ce. o |

Although ﬁhe'critarionlggat:uuq connﬁ:ucted by ophthalmologiats,
with ;pparent faﬁe vnlid;ty,lthe polsibility exisgted that tﬁ¢ tcét4wns
focused too specifiéall& on the 1nstructiph and was not a geﬁerqlly valid

measure of ophthalmoscopic skills. To test this, one-half of the group

- 50
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of seniorc was given the criterion test alone, and the other half was

additionally given a chart that outiined all the critical features upon
which the test was based,

It was felt that, if the senior student were able t> recognize the
critical characteristics, the chart would réiee the likelihood of his
noticing en'd describing them, Moreover, responses were graded liberally,
with complete credit given for synonyms., No difference appeared between
the group of seniors who had the chart and those who did eoc,
£(27) = 0,82, P > 6.1._ |

The highest score that any student received was 87 percent correct,
with the mean for the eophomores' eéualing’ about 72 percene correct,
These scores are re.]_..atiirely low compared to the level of perfornlanee
'sceres generelly expected. However, the same criterion test wes
admiﬁietered to memkers of the Ophthalmology Department, iaot:h full-time
staff and senior residents, 'I‘heir performance was no better than the
Sest of the sophomore studen_te » even theugh they were aeked to be careful
and thorough, The ﬁajpr feaeon for the relat;iveif low sco;res eeems-'to
be related to technical problems agsociated with the mannequin, ip a
few instances, abnormal details are difficult to seelwlthout prolonged
_and careful examination, due to the quality of the slide or reflections
from the mannequin, (Further development hae-eubeeduently ‘occurred that
| should resolve 'thie p:obiem.) Non_ethelese, all members of the department

who examined the mannequins were fa@orably impressed with the qual.'ity

of f:he simulation and its realism,
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On the criterion test, students were alsc asked to judge each major

area of the examination as normal or abnormal, in addition to describing
any abnormalities. The results described earlier reflected both how well
they were able to describe the abnormalities seen as well as discriminate
normal from abnormal. How well they were able to do the latter is indica-

ted in Table 5.
Table 5

" Percentage Error in Discriminating Normal from
Abnormal Variations of the Ocular Fundus

(Ophthalmoscopy~Section III)

Mean Percentage |Mean Percentage Mean Percentage Total
False Positives® |False Negatives®* |Discrimination Errorsh##

Sophomores 18 21 o 20

(N = 19)
‘Seniors 26 | 29 28

* o B o -

Out of 25 possible instances, sophomores and seniors incorrectly
characterized a "normality" as abnormal 18 and 26 per cent of the time,
respectively.

nk ' :
Out of 16 possible instances, sophomores and seniors incorrectly
characterized an "abnormality" as normal 21 and 29 per cent of the time,
respectively.

Rk
Out of a total of 41 possible discrimination errors, sophomores and

. seniors made either a false positive or false negative error 20 and 28

. per cent of the time, respectively.

Students may be able to deacribe what they see more eaaily than they are
able to interpret what they gee as either normal or abnotmal Certainly

‘it 18 critical for them to be able to recognize that something ‘abnormal

exists, even if they are not able to ideritify 1t. It 1lvnoi|ble that the

sophomores made fawer "false nogafivol" (incorrectly characterizing an
‘abnoimal4£y as "normal") than the seniors.. This is particularly Important

for the improvement of the 4uality of health care.
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The amount of time &tudents spent on the ophthalmoscopy unit is

indicated in Table 6,

Table 6
Studen‘f, Time - Ophthalmoscopy Unit '
(N = 19) }

PART I  PART II PART III  TOTAL TIME
MEAN TIME ~ ~
©(MIN) 130 56 s 307
RANGE - - o
(MIN) 90-180 20-105 60-180 190-410

Although it 1s difficult to find other time expenditures for.cov.nparison,
an average of five hours ~t.o. achieve adequate. ophthalmoscopic skills .

| seeﬁxs véry low,.particulép}y considering that .this 1nstruction .;ioes not
require any direct gxbenditdre of facu1£y time, patient time,or.the time
of any féllow stude;lté; Obviously, further refinement of skills, with

- faculty guidance, including experienée with patients, would be desirable.

Attitudinal Data

Each student who took ‘the .chrrent.vvet‘sidn _qf the ophthalmoscopy
uhit_'was given a questiomiaire. | The queétions’ and the 're.‘sults arc
iﬁciuded in 'Appéﬁdix C. 'I\vetity»ni'nc sbphqnore iltud'enltn .Ldol:‘-t.hlh unft, -
although ‘not':, all responded to every question, 'Furthermore, although all
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completed Section I, two did not complete Section II, and 10 did not

complete Section III. {'fhis accounts for the N = 19 in the criterion
test). It is of interest to note that, although 23 felt that they did
finish Section III to their satisfactiocn, only 19 did in fact write
angwers to all of the questions in the criterion test,

Onie of the major reasons for student failure to complete Section

III lies in the latent image answer sheets that were used in that

_ section. It was discovered that use of the latent image answer sheets

was messy and virtually doubled the length of time needed to complecte
Section III,' because of the time required to bring out the latent image
with a crayon, Deveioping the latent: mée was a. siow process, and
often the words were difficult to read. The cxperience was frustrating -

for the students and appeared to engender some active hostili ty. In

‘Tetrospect, some other form of feedback could easily be p:ovi&ed.

Although many students complained about the length of Section III,
the majority felt that Section I, which actually took longer, was about
righi:. Tﬁis is in contrast to data derived from fhe original version,
in which almost half felt:..t:.hat Section I was too -long.' Thus i\lt:‘ is felt
thaf: greater attractiveness, better compliance, vand a higher rate of
coﬁpletibn for Section III will be achj.eited when the latent image answer
sheetslare replaced, even though the same number of ‘mannequins is employcd,

"~ Twenty-six 'of 28 stﬁden?:s felt that taking the current ‘ophthalmoscopy

unit was a worthwhile use of their time and 27 of 29 would usc u!ml.lur

“units if available. Most students werc very pAleaied with the content
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and organizathm of Section I (the slide-~tape section). Twenty-four of
27 students found the manweéquins helpful, :al'thou'gh some found them hari
to use or were frustrgt:ed by technical difficult:ies.
One thing is obvious from examining the replies that students made
to open~-ended questions: What some students think is excellent, at
least:.dne will fin& terrible. This only reaffirms a feeliné that there
is not necessarily any one set of instructional materials that is
superior for all students, This suggests that efforts shoﬁld.be mad,e
to develop the best possible instmctibtzi for'all, but also expedi:;; the
use of alternative methods bj students who desire them, The same criterion

assessment would apply.

Developmental Cost Data

PR R TR

Detailed records were kept of "i:hé time spent by the ‘a'uthor, the
ophthalmologist priﬁarily- concerned wit:h the‘pro.j.ect:, ana three medical
students who_worked.f:om time to time on the project., Expended. time was
recorded daily ih.'quarteréhéurs (in most cases) oﬁ a time shcet l-i_Aké.

the one in Figure 5. A summary of the results _10' prescntqd in Table 7.

57

e o~ ot o Shm i Ao amre o wn s b e spans - —




- T s v

-

Table 7

Time Spent in Development of
Instructional Materials -
(6 Persons - 8 Months)

CATEGORY : TOTAL HOURS

Writing, Preparing, and Revising ' .

Materials 457
Reviewing Materials _ . ' 93
Organizing | : _ : 57
Reading Directly Relevant o

Materials : : _ 46
Consultation with Colleagues

Conceptual and Organizat:;onal - 238

Audio-Visual : 47

Implementation .' 51

Outside Consultation 1 ’ 11
|OVER-ALL TOTAL HOURS . | 1,000

EXPENDED C . ' o

Projected Additional Time For .
Completion of Initial Pilot : . 350
Testing on All Units

* |Total Actual and Projected | 1,350

The project continued over -a periqd of app‘roximltoiy eight months
to reach the btage of development indicated in Chapter V.. l)ui'l.ng this
"time, a total of approxiuiately 1,000 man hours was recorded. This figure
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does not incllude time to develop the initial performance objectives.
(It is projected that an additional 350 héurs will be needed for
completion of initial pilot t:esting of all the units.)

Although this is only a crude estimate, it likely represents. -2
minimum level, It ie more probable that time spent working on the |
project was forgotten than that time was confabulaté_d to fill a
particular slot., Although it is unlil_c'ely. that any one person'woﬁla
have developéd this material working on a. full=time baaié, the total
hours expended divided by a %0-hour week'jwuld. result fn an average

~ expenditure, for one man working full-time, of approximately 25 weeks,

or 6 months, _

. | It is not easy to determire exaétly haw lia"ny'lhwrs of Instruction
resulfed from this expenditure of t:l.ﬁc. fhe- ophthalpdlcopy unit:. can be
considered to be fi;ve hours; however, the recorded time also incl'u;!eé |
that 'spent: developing the other six units, -mte;e -unifs are estimated
to involve 15 additional instructions.i.hours."' It has been estimated
or ’calc’uiateﬁ_ (e.s_.. Bryan and Nagay, 1965) that it takes in the range
of 100-150 man hours for égch hour of ingtruction. Assuming.20 bhours
 of instruction, and 1,350 man-hours of deyelopmental time, the over-all
estimate for this p'rojé.-ct_: is 65-70 man houralhqur of instruction, The
.es"_t'imate for the oi,hﬂhalmosqopy unit aloqe is 90 man.hours/hoﬁr of |
| iﬁstruction (450 total man hours, 5 hours o._‘.. instruction).

From Table 7, ﬁ is clear thag the ;njoricy of time was spent
1n.ind1v1dua1 wrj.tihﬁ, preparation, and revision of instructional m@terialé,

59

o3




g

N Aana o ’

and in conceptual and organizetional consultation with colleagues on

the project; A large amount of time was spent -discussing the instruction,
as oppos~d to actually writing or preparing it, This time can be considered
as "'tooling-up,'’ which is a necessary preliminary to the actual development
of instruction. In a sense, this is prepafation time. It is somewhat
frustrating to spend this time because it has ne immediately apparent.
products, yet it seems to the author to be a necessary component of
the developmental process. |

The financial expenditures for this project are indicated in Table 8.

Table 8

Financial Expenditures

CATEGURY - COST ($)
ACTUAL Office expenses : o 15¢
Supplies - 1,075
JWages, Temp, Employment (2. 50/hr. ) 775
Professional Salaries. (812, 50/hr. _ 8,125
Travel : 1,775
A-V Equipment for trial testing 1,500
Duplication for trial testing 700 ‘ :
Secretarial assistance ($2.25~$2, 50/hr. 600 : . 1
. : TOTAL ' 14,700
PROJECTED Office expenses . 100
: : ‘Supplies S ' . 300
Wages, Temp, Employment ’$2 50/hr ) - 375
- *Professional Salariea ($12 50/hx.) 2,500
Travel ' 800
Duplication for trial tooting : : 1,000
Secretarial assistance ($2.25-$2.50/hr.) 425 o
TOTAL 3,500
" TOTAL ACTUAL AND PROJECTED 75,200

* No Actual compensotion for these services
Projected additional costs for completion of
initial pilot testing on all units
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These are strictly deVeLopmental and do not include any expenses for
large-scale production and distribution of materials. Some of the costs
were asaﬁmed by the grants under which the project was funded, others
were paid for from other funds, where appropriate, Professional'salary
estimates have been included in the total expenses, althougﬁ~there was
no actual monetary compensation for these services,

Under the category_of.ofﬁice expenges are included such items as
postage and telephohe calls, a minor part of this project. A much more
signifiéant categbry was supplies. This area includeé such costs as
Xeroxing, photography, rental of films:or*auéid—visual materials for
review, office supplies s»ch as paper and pens, any cduéational'supplids
that were needed on the project 1nc1udingibooks’dnd monographs, and any
gfaphié art, .This category also includes materials to prepare the
mannequins. It ehou}d Be hoted thét very little original'nrﬁﬁork was

required in the ophthalmoscopy unit, aithough more is being q;ed fqr the
other units and is inclﬁded in the Projected Expenées.

* The éategory listed as travél is one'tham is probgbiy:peculiar to
this project, fhis category essentially reimbursed the ﬁuthbf forl
expenses 1nv01v¢d in travel between Champéign, I11.,, and Iowa City, Towa,
and related expenses incurred ﬁhile in Ioﬁa City. 'Aithough.travnl prcnscs
are likely to be needed for most puch projects, the amouﬁt required is
dependent upon the particular circumstancés of developmcﬁt (c.g., outside

consultations, inspectidn of other facilities, etc.)
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 Summary

It is possible to calculate the dollar cost of instructional .

development per instructional hour. from the data available, although

-again it must be emphasized that this cost is a crude estimate,

Developmental costs per hour of instruction are $1,650 for the
ophthalmoscopy unit, and average approximately $1,000 for all the units,
It is far easier to analyze the cost of the instruction than it 15 |
to analyze its potential benefit or effectiveness. Thomas (1969) outlines
and discusses variables involved in # cost-benfit analysis of_eduuatiohai
systéms; However, he qnly touches briéfly the study of unit costs that
relate more directly to this project.. Chappell (1970) has develdpéd a
model for predicting the unit cdsts of seif-instructional mategials in

higher education, However, he does not consider means of judging

_éffectiveness.

Hopefuliy, data.from the fizld test wiii prcvide.home means'of
Judging relative tiﬁé costs an&‘effectivehess; howngr, it will be
difficulf to estimhte "'developmental" dollar costs of 'conventional
instruction"” in use in the various medical schools, “The best that.
could be expected would be deﬁonstratihg that the inétructional units_

develop higher levels of competence in less student time and less faculty'

time than the previéus inatruction, with more favorable student and

faculty attitudes,

Performance on a cfiterion test by 19 sophomore nndicai stu-
dents after taking an instructionsl unit on ophthalmoscopy wae

62




compared with that of 29 Senior medicai students who did not take the
unit, but had been exposed to}the usual formal and informal instruction
in ophthalmoscopy. The seniors had 2 more years of experience than the
sophomores in using the ophthalmoscope. The sophomores performed better
than the seniors in every content area, and over-all scored 15 percettage_
points higher, There was a marked shift toward higher levels of mastery
for the sophomores: 63 percent scored higher thdn any senior.

Attitudes of the sophomored toward the unit were favorable,
Questionnaire results iddieated that technical difficultics chc
encountered using the mannequins and the '.latzent image answer éhects. - -
These problems are being resolved for future versions,

" Time and dollar costs have been analyzed for tho ophthalmoncopy |

unit and projected for all of the instruction, The ophthalmoscopy unit

required 90 man hour's of professipnal time and $1;650 per hour of

instruction. For all of the units, 65-70 man hours and $1 000 pcr

instructional hour are estimated.




. CHAPTER VII
PLAN FOR MULTI-SCHOOL FIELD TESTING

The primary purpose of this field test willlbe to determine whether
the ophthalmélogy instructional units are éffective in reaching gheir
_ objectives in a variety of settings and whether they do so better than
‘the alternaﬁives typicaliy prdvidgd in these séttings. It is assumecd
that those schools that:agree to participate will have examinedlﬁhe |
_objectives of the ophthalmology units, and will have agreed that the
goals are worthy and desirable ones for their gtudents to achieve,

Because the seveh instructional units are sclf-cbntaincd, each unit
will be_indepéndént of'the:oﬁhers in terms of 1mp1emcnt1ﬁg the field
test; that is, independent decisions wlll be made for each school
relative to ﬁhich units it will test and ﬁhen they will be most
appropriately used in its cur;icu}um.. | | |

It is expected fhgt six.medicd} scﬁools will pérticipatefin the
field test: Uhiversity.of Fldriaé at Gaines§1lle£ Uhivérsity of
Pittsburgh; University of California, Tos Angeles; University of
Minnesota; University'of Kansas; and Albany Medical College. ‘These
schools all have ophthalmoldgy departmeﬁts that are 1ntereéted in
'tedching and représent a wide geograpﬁic d;stributioﬁ, If possaible,
another southern or souéhweqéerﬁ school'maylﬁé gubstituted for one of

the northern schools,

1
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For each unit for each school, 30 students will be randomly assigned

to each treatment: One group will receive the instructional unit; the

other group will receive the typical instruction that relates to the

objectives of that unit. The criterion test will be administered to

both groups as soon as possible after their principle'exposdrc to the

instruction. If the control group's exposure’is primarily informal and

widely disseminated in time, the criterion test will be given.shortly

before graduation,

A possible statistical technique for the analysis of the criterion

test results is the method proposed by Johnson and Neyman (1936). This

method permits consideration of the two groups from any one school as

. samples from a pair of populations matched with rcspect to school and

environmental difféfences, but differirg with respect to the experimental

treatment. The assumption is made that the schal and method interaction

is zero,

A manual will be developed for each unit to serve as a guide for

faculty use. This manual will.ihélude essential steps that must be

carried out for each‘uﬂit, as well as suggestions for alternative ways

to implement the instruction,

It is hoped that such éugges;iona will bfoaden‘thé usefﬁlpess of

" the materials in a variety of settings. There 1is little uniformity in

the way certain portions of the_curriculum are pregented to medical

students at different medical schools. For example, ophthalmosccpy may

be taught at one'medical'séhool in one whole class session lasting two
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or three hours;:at ahother school it may te p:esented in small-group
sessions throughout the coufae of the seﬁeater. A third possibility is
that it may not be taught formally at all, but rather taught incidentally
as part of the physical diagnosis course by a physician who usually
teaches a group of four students. Thus the more flexible that the
instructional units are for usage in this variety of settings, the
more uaefullthey will be.
In addition to the performenee data derived from the criterion
test, data will be collected on the conditions and ﬁrqblema of usage,
using A iog to record ebaervationa and data ae they happen and a
structured questionnaire for the summation of data based on the log as
'well as for additional information. Data will be gathered on the amount
- of faculty time expended 1n_sett1ng up the 1nsttuctiana1 unit, the amount_
~ of time in administering it, and the amount of time in etaluating it. o :;ﬂ
Comparable data will be collected for the "conventional" treatment. The
amount of student time expended in both groups also will be collected.
Faculty descriptions relative to the instruction will be gathered . ;;4
in these areast' the phyaical setting in which it was ueed;'the ﬁ

structural eetting within the curricdlum_(where it fits in the curricular

structure); how many students used'the'inttructional moterials at e time;
the 1nterva1 of'time neceasary'for all ef'the students to'receive
ingtruction; a deacription of what the students were like previous to
the instruction (1. e., what previoue knowledge and skills they were
expected to have or had been exposed to before the instruction); the
attitudes of the facuity toward tﬁeAinattuctional units (i.e., the”
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amount of support, both verbal and nonverbal, explicit and implicit,
given to the usefulness of the units by the faéulty involved); ptoﬁlems
incurred in using the units; and apparent advantages and disadvantages
that the instructional units have compared to the "gonventional"
instruction. From the students will be gathered data regarding its
acceptabiiity, specific strong or weak points; how often the student -
looked ahead or listéned.ﬁo the correct answer hefore writing his“own
answer, and amount of‘time actually expended on the unit, |

Two additional ateab will Be investigated -locally (at the Uﬁivetsity
of qua) with télation to retention and tfanafer; .Those studenﬁa who
toqk thé.ophfhalmoacbpy unit during their sophomore year will bé given
the same criterion test just before they gtaduate that they had as
sophomores. This will allow a comparison of their performance as_?eniors'
with the performance of thebcuttent gtaduaging senicrs. iﬂ addition, it
will allow a éompatison between their performance as sophomores and theit
pétformance as seniors..

A second ate;‘relates to hoﬁ“wéll‘étudénts have transferred what
they have learned :o‘ﬁhé_actuai care of péfients. For the students who
have gone through the ophthglmbscopy.unit in their sophomore year, iandom
chart audits will bé made'on the patients for whom they are caring on‘
tﬁe wards or clinics during the;r junior clerkahips. The quality éf
their ophthalmoscopic descriptioﬁs will be assesced, This uasesemcnf

will be done unobtrusively. If these behaviors are not reinforced by

the physicians on the ward with whom the students are working, their
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descriptioné may well decrease in quality or quantity. Altcrnatively,
1f the ophthalmoscopy unit has caused the students to value  funduscopic
descriptions highly eﬁough to recognize éheir usefulness and to feel
competent about their descriptiong,_thé students' behavior in this area
may persist, despite absence of positive externél support.

It is expected that the assistance of either a natibnal ophthalmological
organization (Associat;on of.Uhiversity Professors in Ophthalmology)
and/or a govermmental agency (e.g., National Med;cal Audio-Visual Center)

will be enlisted for the administration of the field tests. Such a group

would be involved primarily with duplication of the materials, dissemination

‘to the various institutions, and colléctiqn of the data. The data will

be analyzed by those currently involved in fhe project,




CHAPTER VIII

THE PROCESS OF INSTRUCTIONAL DEVELOPMENT

This chapter is corncerned with observations and_judgements that

" - the author has made rggarding the proéesses involved in developing.
instruction for this project; It is necessarily a hore persbnal account
-than the precéding chaptérs. Discussed first are the general‘procedures
that were used as instruétiontﬁgogressed. The second major'po:tionﬁ,
includes obsérvation§ énd reflecﬁipns of the author that relate to
.pfoblems in the app:iach and attempts at their resolution. The third

section takes a broader, more philosophic vicw,

General Procedufes

The systems approaﬁh outlined in Chapter III was follodéd with
respect.to its major components. The onlj.gxception was tﬁc cxplicif
specification of entefiné behaviors.and their assessment. Assumptions
about entéring behéviqriwere implicit iﬁ the instruction théf.was designcd
and were based on the &eveloperé' intﬁitidn and experience. It appeared
that stopping to spécify tﬁe_énﬁefiﬁg behgvidrs was more - 1ike "bﬁsy yorkﬁ
in this particular sicuaﬁion;'because'the dcvelobers (perhaps incorrectly)
felt that théy ﬁere.able to gé 6n and develop thé tnstruction‘approprintuly
wifhoué it; The néed to "get on with the instruction".sﬁpcrscded ﬁhc

need for specification of entering behaviors.
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The heart of the instructional process consisted of the systcmatic

i tryout and revision of materials., This was reflected by initial try-

outs on one or two students and a major revision based on data from a
> larger number of studénts. The result Qas the version that yiclded the
data described in ChapteerI.

Interspersed throughout the ophthalmoscopy unit are frequent
questions that fest for critical points, Observation of the responses
to thése questions provided one basis for revision. For example, in the
earlier version of theAinstructiqn, students made many.crrors in
estimating'thé "cup~disc ratio."” The material was analyzéd and revised,
resulting in improved performance in this area.

| In general, the revision»procedures used in the ophthalmoscopy unit
differed slightly from those traditionally usc& in reQising piogrﬁmﬁcd
instruction, Rather than making a framé-by-frame microscopic revision
to improve the,perfdrmance in any given frgme, a more macroscopic.
analysié ﬁas carrizd out to 1mpr6ve criterion behavior, aé illusﬁrated
iﬁ thé e#ample above.u Another examplerf revision based on fecdbaﬁk was
concerned with the lcngtﬁ of Section I, Maay studenﬁs who took the’
early version would have preferred the section to be shorter. By
reorganizing the présentation and pruning the verbal-descriptlona,'it

wa3 possible to improve both attitude and performance as well as decreasc

the time, despite the addition of approximately 15 slides.
Data from the questionnaires revealed two deficiencies, mentioﬁed
in Chapter VI, regarding ihe mannequins and the latent image answer sheets,
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Students found disturbing reflections when examining the manneqdins.

This has been corrected'by using a different film for the fundus
transparencies., In addition, a new base for the mannequin is ﬁeing
designed that will eliminate the awkward examining position that the
students’reported; The latent image answer sheets will be replaced by
a simpler form of corrective feedback; e.g., the correct answers can be
provided in separaté fol&ers for each mannéquin.

As the instructional materials developed, not only in.thc
ophthalmoscopy unit,but in the others aé well,.it was found tﬁat the .
task analysis took the form of charts or performance guides. ‘Thewse -
comprised the skeleton of the instructional materials and provided the
guidzlines for further development, The.chartg and performance guides
made explicit the ﬁrodedures that the ptudenﬁ ﬁeeded to learn, the
discriminations br identifications he needed to make, and the a;tionﬂ
he would be required to take based on the discriminations and identifica;ionq.

Developing.theée materials was a rel#tivély.diffiéult and time-COnéuming
task for the cohtené exbgrts. It became ciéar that what they had previousl&
tried to teach students.was nof that explicit in their own minds. Th#s it
isAnot surpiising Ehﬁt it is often very difficult for the student to form
- the appropriate concepts 6f.norma1 and abnormal and identlfy certain
pathologic changes., Other medical disciplines tﬁan opbthalﬁology
undoubtedly have similar problems.'

The task éheet, worksheef, and storyﬁoard, described 1nfChaptc: I1I,

were never used., The author found it simpler and faster to work in a

80




less structured fashion. Again,.completing these forms scemed to be

"busy work" rafher than a necessary tool. Others who were Involved in
delineating content fqund the sheets to be unfamiliar and obstructive.
The sheets foréed an attention to detail that may have been too amalytic,
in the sense that a child who thinks too c169é1y abrut the sters involved
in breathing may find himself-témporarily unéble to breathg.

The last major point in this section concerns'modifications of the
original obiectives. With very few exceptions, as the.instruction ;as
.dévelopea, the ehablihg objéctiﬁes were modified, This iS'cﬁidenf By
comparing the objectives.in Appendix A wiﬁh thosc in Appendix.B.
However, the majdr terminal pgrfofmgnces developed by Spivey remain
essentially unchangéd. In each case, as the cnabling objcétivcs were
modified, they would be recheckcq.againat the original tcrmihnlr
performances inbcyclical fashibn. The modifications of the cnabiing'
objectives resulted from a cieafer understahding onf :ﬁé instruction as -
it became actualizéd,_and from the changing'skilis’and'insights of the
developer. |

It was found»chaﬁ;'#t least for the author, the specifi;atjon of
enabiing objegtivés was helpfui in mény'wAjs. Aside from gu{aing_thc
devélopment of the ingtructiénal maverials, the objectives allowe&
relatt_vvevly clear cbmnunicat:ion between the sub'jcét matter oxperts and
himﬁelf. Furthérmore, redrawigg of the enabling objectives buséd upon

the content developed by the expérté helped to clarify, cdit, and

resequence the content. Theé author frequently found himsclf questioning

.12
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the content experts as to the importance, neceésiéy, or relevance of
including certain material in the instruction, Sometimes this resulted

in elimination of the content or making it optional; other times, the
discussion gave rise to explicit i'sstificatidl for including the content
in terms of the objectives.. The objectives eased these critical 'de_cisions.

and made explicit the areas of discrepancy,

Reflections and Observations on the Develojgnent:al Process Used

Actualizing the instructional materials, Putting the instruction

- into "black and white' (or color) was the major source of frustration
‘during development, Once the cnabling objectives were preparcd for all

. the units, there was a cons_idérable amount of foot shuffling and delaying

tactics: related instructional materials were viewed and revicwed;

many films were examined; and scveral d:l..scussv:l.ons we‘rbe hé_ld that tcﬁded
toward the philosophic and away from the Vt_ask. ihege‘maneuvers are |
prbbably a necessafy part‘of the tooling-up process préparatory to
bdeveloping. the instruction (see dhdpter Vi). However, it was found t}\at
not until a clear "master plan;" anchored to the realities of the.
t;.eaching situation. was developed didAadditional forward progress take
place and attitudinal malaiée diminish, | This 'i'm'astet plﬁ" eésentially
consisted of épecifying the actual numbgt of students who would be
involved in the proposed instruction, what their alteady vprcdctcrmincc‘l

schedules would be, how ‘thé teaching units would be implemented intb

their schedules, etc,
' 73
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'explicitly"ih developing the ophthalmoscopy unit,

At this pqint,.all of the seven units had approximaéely cquhl
priority. Meetings were held to try to specify and hone in on the
éppropriate content for these materials, ﬁany of the decisions dealt
with fine points and involved detailed considerations., After these
content sessions, the content expert would attempt to specify what
needed to be included. Attempts'were.made to make this content as
interactiQe as'bossible. More often than not, however, it rcéultcd in
essentially tektbook-like or lecture-like_preseﬁCACions wifh little -
interactive instruction,

It was at this point that the author;was pfeparing the red cye
unit and began to devélop some notibns about how he wbrked bcst with
the content experts. Hé found that he was underétandihg and lcafning
the content as though he himsélf were a student; with one exccption.:
He was consciouély trying to observe his procéss of leafning &nd the

~

requirements of the instruction necessar& for his léérning. Often he
would have to request clarifications, specifications, or criteria from.
the content experts., In effect, he simulated a student in a onc-to-onc

tutorial setting, then enalyzed the ﬁrocesses he underwent and converted

them into instructional materials. This procedure was then utilized more .

During these periods of intensive developmental activity, it was
found that the content experts needed to be in;very'close physical and
temporal proiimity to the instructional developer. Not only did

substantial blocks of ciﬁc (e.é;,_several-uninterrupted-hours or full

- 4
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days) devoted only to_deﬁeloping instruction (this is often difficult
for busy physicians) heéd to be set aside; bﬁt relatively instant access
was also necessary fér resolution 6f small but crucial points. (The
relatiohship of the content expert to the imstructional developer will be
cbnsidered further in a later section.,)

In the units that involved selection of slides for purposes of
discrimination, recognition, and desgription, it waé vital that’thé
instructional developéf be ;t leaét as competent as fhe expected student
in discrimiﬁatiﬁg, recognizing, or describing wﬁat he saw. It was found.
that in mosﬁ cases the content expeft, if he tried to dévelop‘thc
instruction using the slideg, included much extrahcous material nnd\did
not develop the critical discriminations and intcr#cﬁions, although
undoubtedly there is individual variation. It is not reasonable to
expect all content experts té be sophisti%hted ;mst;uétionai dcvélopers.
Thus i; basically fell to the instructional developcr t6 dévélop.ghv
major line of instructionallmagérials, rather than trying to modify ér '
make more interéctive the content that the subject matter spécialist had
outlined in detail, In the'instaﬁce where a subject métter specialist
is able to write good interactive instruction, the ;nstructionai cgpcrt
may only need to edit the material. This was truc with the unit on

strabismus.

The authof'concluded.that the two most critical steps involved ihv

'actualizing the instruction were the specification of critical featurcs

of the instruction by means of charts'or performance guides, and the
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simulation by him of the student/instructional expert role.

Developmental costs., There is no question that development of

such instructional materials requires a far larger investment of faculty
time than is expended on the development of the average lecture that

may "cover" the same material, (However, this large '"up-front" investment
probably results in a considerable long-range.savings in year-to-year
delivery of instruction,) The following quotation is taken from the log
kept by the author,

"What is particularly noteworthy to me is the large

amount of time three of us - two ophthalmologists and .
myself - must spend in detailed consideration and decision
making in a content area that includes only a tiny fraction
of the total curriculum, To me, this clearly suggests a
major reason for the inadequacy of much medical instruction:
teachers are unwilling or unable to devote sufficicent time
and effort to clarify, systematize, make consistent, or in
any way ''process' the knowledge and skills into a scgmcnt
that facilitates learning,"

The considerable expense raises a question: Is all this time and

. money really worth it? One answer may iniolve the "level of ins%rnctional

power,” Like an automobile, instruction can be over-powered for its
purpose, Based on an analysis of what is needed by the student to lcarn
something in a given area, various levels of instruction are indicated,

~ For the most part, this analysis is based on the content expert's of'
educator's rational ekamination of the teaching area. However, it must
be subject to empirical confirmation. On this basis, the simplest

.’instruction that worﬁs should be used-- One should always begin at the

| simplest 1eve1 that one thinks will do the job; otherwise, a more

complicated 1eve1 that works will never permit realization that a
| | 76
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simpler level could have succeeded (Markle, 1964).
To illustratz the notion of "ievel of instructional power" (or
"sophistication"), 1earnihg to listen to the heart may be compared to
meaéuring the intraocular pressure with é tonometer. A performance
guide would clearly be inadequate for the former; it is necessary to
develop fine discriminations to recognize the various norma1 and abnormal
heart sounds, - Systematic practice and feedback would facilitate this,
However, no éuch fine disgriminations and tfaining.appear nccessary in
1earﬁing to usebthé tonometer, A'simple liét of directions with
appropriate'cautions and hinté ig all that should be necessary. fhc
skills involved are onesfthat-a'mcdicai student could be expected to
already possess, such as readiﬁé a”scale and'holdingvhis handé'rclntivcly
steady. | |
| Tﬁus, the level of instruétipnal power needed ﬁust bc-carefully
, analyzed'in order to justify the developmental time and do;laf costs
involved, | | | |
Related to thé.costs involvéd'is tthektent.that the instfﬁction

will be disseminated and used in othe:’inéticutioﬁs.' It is far casier
to justify considéraﬁle'dévelopméhtal‘cosfd if the result will be a
~ savings in faculty time at other institgéions. In.other words, a
ﬁﬁltiplier effect is_inwolvéd that diminishes the time cost of
~ instruétion per student, If oné estimaées thht IOQ studencé per year
in 10 medical qchools will use the ophth;lmoscopy unit for the next

five years, the developmental cost becomes $1.65/student. ('This of

course does not include the cost to the school of the matcrials,)
. . .




Time constraints on the develqpmentai process. H, Grobman (1970)

discusses how the reality of deadlines, faculty availability, and
student availgbilitﬁ'affect the developmental process. The constraints
of the real world often force a developer_té stray from the ideal
procedures he would like to use, On the oﬁhér hand, such constraints
often spur him to action.

Both effects occdrréd during the course of this project. Because
of the availability and schedules of the stu&ents, the development of
instructional materials was speeded up, There was less time for leisufely
small-scale tryouts and :evisiéns than would have been desirable,
Evaluation procedures did not follow as r;gbrous “ méthodology as might
have been,preferablé. Certain technical pr@bleﬁs involved in the
cfi;erion instruments (e.g;, the mannequins) were not fully rcsoiﬁcd’in
time for initial formative évaluations. ThmeAconstraints undoubtedlyi
were a factor in the failure to explicitly specify entéring bchaviors,

There is no question that other situational comstraints will
~ continue to mitigate the rigor that a pure systems approach 1dcalizcs.
How essential the polishing of each component step 1s.ﬁ111 vary from

instance to instance and be measured.by the over-all success of ;ﬁu

1nstruct1pn.

Further observntioﬁs on cpnteht andiéducational-cxpcrt 1ntcraét1§n..
For the last‘severﬁl yeﬁrs, motivat;d p?tmafily ﬁy thé programmcd. |
instruction movement,‘conten; expcrts have been working with cducational
experts to develop 1n§truct;on. Not everyonc ﬁgrccs on the Iruitfulnvsh
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of this collaboration, although Grobmaﬁ (1970) feels tha:, in general,
these efforts have been effective in curriéulum development projects.
The manner in which individuals in these two roles work best together
is, however, something that has not beén generally agreed upon.

In this project, the author was primarily an instructional develop-
ment expert, althodgh.he did have a substantial amount of general content
knowledge. How much this affeéted the generalizability of his experiences
" (described earlier) is difficult to estimafe, although it undoubtedly
considerably improved his developmental efforts. In addition, the
primary éontentlexpert in.this project was a close friend of the author,
which further enhanced their productiveﬁgsa. |

Conversations with other instructional developers whose primary
backgiound is not in the conteht area in question have indicated that
mény have difficultyvin asking the right questions of the aubject matcer
3peci§iists, particularly on a oﬁe-to-ong baéié. Oﬁ the othe; h#nd,.
the critical questions‘becomg_more apparent if the inﬁtructiona1 deve1opef
18 observing interaction between several subject matter dpéciélis;s: they
»question each>other.‘ However, the ﬁossibil;ty exists that these»questions
are on a relativély sophiat;cated péint.ahd may hbt be directly relevant |
to the 1nstruction of the.stuaent. It may fall to the imstructional |
developer to keep the.dibcusbionvat the appropriate level.

The‘author, as indicated eariier; was f:pstrated_ih h;q eafly:_“
attempts to aevélop ihstructiph.. Thib frustr#tionloccﬁrred desﬁite the
lfact that he had ;ome compefencé'in the subject mﬁtter, as wéli as qioée

wofking relationships with the content experts. It raises some serious
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questions‘in his mind'reg;rding the fearibility of such collaboration
when these felatively ideai situations do not exist, Certainly others
have collaborated in this fashion with reasonable success, yct it is
not clear how painful or frustrating that process was (Wilds, 1971).
Furthermore, it has not always been clear whether or not the |

collaboration was beneficial,

A Broader View kegard;gghlnstructional Development

One of the questiohs of interest is how generalizable this
developmentql process is to othef content areas in medicine. The author,
by no means, feels that all of_médicine must be proscribed and systematizcd;
He feels that there are Certain‘éréas in which cssontial skills arc
undertaught,‘p;rticularly basic clin;éal informat{on-gathcring and |
problem=-solving skills. ﬁiﬁtmum.levels of prdfessioﬂal compcfencc in
these areas should be reached by all physicians. This means that a |
balance should ba'sought between thevbasic educational outcomes necded
and the more individualized, specializéd exéeriences; Rosenshine (1970).
uses the metaphor of a trée to qiscuss this point: . the trunk includes
the fundamental basic learnings'and.the branches fepresent the more
individuaiized or speciﬁlized experiences. In ﬁédihal education, we
have tended édmpulsivoly to prune the branches and allowed the trunk to
grow :elatively unsys;emnticailf'and randomly. |

In part, this over attention to the branches iq illﬁstratcd by the
'dgfelopment.over the past 10 ycars of many fragmented and highly |

specialized instructional materials in medicine (Lysaught, 1969).

Only recently have groups begun to take an intercst in a more holistlc
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approach, The Association of Professors of Gy'necology and Obstetrics
has cooperatively organized a series of instructional materials, which
i‘t feels represent a minimum comprehensive curriculum in obstctrics and
gynecology for medical students, The group has attempted to asscmble
previously validated instructional materials into dne package, In
addition, the Bur_eau of Health Manpower Education is now intcrested in
funding p'rojects‘that will "£fi11 the gaps" in basic medical instruetion.
Their guidelines, as well as those of the Cooperative Media Dc.vclopmcnt
Program of the National Medical Audio-Visual Center, stress clear
objectives and validated instruction,

The approach taken in this project clarifies arcas that the project

‘may not have adequately treated or that may have becn omittcd, This

facilitates communication between others who may,be interested in using
‘these or similar materials, and it permits them to ftll clearly
recognizable gaps in the :l.nstruction to meet their own educational goals.
One area that deserves future investigation is the "conscrvative
effect that the clear specification of objectives may have on the over-

all characteristics of the students that undergo this instruction. 1In

medicine, there has been little systematic investigation of the positive

or negative effects of "information overkill," Medical students forget a

great deal of what has been taught to them, Certainly they may rcleam

—it, if necessary, faster and easier in the futurc, What is the effect

of this increased bread th and depth on the student? Would he suffer by

lzarning better a more limited set of concepts and skills?
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In 'fhe Greening of America, Réich (1970) writes phi.losophicall'y
about the pervasive einphas‘is in our culture on compétcncc, organization,
rationality, and the necessary subversion of "self' to the "corporate
organizational state," 1In many respects, the systems approach empioyed
in this project is a product of the '"consciousness" that he criticizes.
Iflthve critics of a systems approach are prepared to reject .t:he broad

philosophical and cultural assumptions upon which this consciousness

1is based, then it is unclear how medical education can procced, Using

a‘ systems apprdach to develop instruction in medicine does not negate
development of humanisti‘c phyéician_s, nor does it inh‘ibit attention to
development of interpersonal and commﬁications.akillls, 1f ;1t‘. Is agrced
that physiciahs must be competent and must be able to dcmonstratc minimum
levels of proféssional competence, an approach that speéifies ‘thesé arcas
of competence.; ut.ilize.s ‘instruction directed toﬁard these areas, and

employs means to assess minimum mastery of these areas appears critical.
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CL . - APPENDIX A

'OPHTHALMOLOGY OBJECTIVES: WORKING DRAFT (October 1970) -




BASIC EXAMINATION SKILLS

Prerequisite Objective: Given a penlight, ophthalmoscope, and a colleague,

demonstrate the proper technique for:

A. checking for pupillary response to light (direct and consensual) and
accommodation - subdued light (dark) '

B. checking ocular motility.
(1) elicit and observe normal versions and ductions while identifying

M : the particular extraocular muscle being checked in each of the
six diagnostic positions of gaze.
C. examining eye for corneal and lens opécities, red reflex; leucoria

l:EFed Techniqqgj

(1) rotate vertically to localize depth of opacity

D. applying drop of appropriate agent to dilate pupil
(1) 1lower cul-de~sac or cornea
(11) correct position of gaze (look up)
(111) not touch eyelashes
(iv) contfolling 1ids at same time
| (v) relate innervation ofvpupillary sphincteriénd dilgtor muscles
t§ responsé to sympathom#metic and parqsymﬁiéhoi;kic (atropine,
cycloplegié) drugs.

E. approaching patient with ophthalmoscope, i.e.,

(1) all right first: eye, hand,index finger
(iiz vertical head orientagion,'aviod; covering.fixating eye
(111) patient to fixaﬁe straight ahead
(1v) subdﬁed light
(v) both eyes open or one closed
_start at -7 for red reflex -
(vi) slbw moving in
(v11) focus - cdrrect for refrgcﬁive error of batient/examiﬁer

(viii)' movement to visualize as much of fundus as possibie
- ' 88
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F. examining fundus

(1) didentify "landmarks' in systematic sequence: disc, vessels, general

fundus, macula

a) given drawings/photos/overlay techniques (arrow, circle) of
several normal fundi, identify/label the following "landmarks':
disc (including estimation of cup-disc ratio), nasal aﬁd
temporal disc margins, pigment cresents, vessels at the disc
and peripherally (4 main branches) (arterioles vs. veiné);
A-V ratio, physiologic cup, macula (absence of vessels thére),
choroidal vascular pattern, amount of general pigment in retina,

i.e. (subéalbinotic,Ablond; mediterranean, negroid, tigroid).




OBJECTIVES.— INSTRUCTIONAL UNIT IN OPHTHALMOLOGY

The following seven patient problems provide examples of the context 1n which,
as a minimum acceptable performance, the graduating medical student, when:

confronted with any agqi but cooperative patient, should be able to:
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CORNEAL, LENS, AND RETINAL ABNORMALITIES ,
' AS DETERMINED BY OPHTEALMOSCOPY

1.1 Indicate verbally or in a drawing the location of the findings and describe the
appearance (e.g.'size,‘color. ehape. etc.) of an opacity of the cornea or lens
utilizing external and ophthalmoscépic examination, afcer eliciting a history
pertinent to the general healtc and ocular status. |

fhe type of abnormalities the student could expect to encounter include:
ccrneal opacities (secondary to injury)
ieucocorie (cataracts, tumors)
aphakia
vitreous opacities
A. Given drawings/photos of corneal opacities, cetaracts, abnormal fundus

| reflex, and vitreous opacities.
(3) 1indicate its location‘;zx approximate eyeball diagram

(11) describe its appearance (color, size, shepe, etc.)

- B. Select from multiple choice the difficulty 1nvolved in examining the fundua :

in an eye with a cataract.

9
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1.2,

Indicaté verbally or.in a draving the location of the findings, name it
according to the terms below, and describe the appeuarance of a tetinal
abnormality, utilizing.externél and ophthalmescopic examination, after eli-
citing a history pertinent to'the general healrh_and ocular status.

The type of abnc:maliﬁies the student could expect to encounter include:

tumors

retinal detachment |

papilledema

hemorrhages (round, flametshaped, etc;)

microaneurysms |

exudates

cotton wool patchgs

(diabgtic retinopatﬁy) (hypertensive retiﬁopathf)

active and inactive qhorio retin%pis

centfal retinal artery occlusion

‘central r¢tinal vein occlusion

- abnormal a-v ratio

l(P.J.L.'s abnormglitieﬁ):

A. Given drawings/phbtos of Qevetal ocular fuﬁdi. describe, locate, and name
examples of hemorrhages, exudates, éotton wopl‘patghes. centfaizarteridl
occlusions, central ﬁenéus occlusions, active and inactive,qhorioretinitis.
retinal detachment. tﬁmors._ |

B. Given drawings}phofoé df-qevetai normal fundi as well as those with vascﬁla;—-.

abnormalities from arteriolosclerosis or hypertension, identify the abnormal

fundi, and describe the. vascular changes (e.g. arteriolar narrowing and
irregularity, venous engorgement, branchiarterioie'or venous occlusion,

crossing phenomenon beyond'six disc diamater);

'L‘ (1) select'authors"bosiéion from among other controversial views regarding

: 7~
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hypertensive and,alteriosclerotic vascular abnormalities

C. .Given a colleague/patient with a dilated pupil or pupils, examine fundus
for: presence of spontaneoue venous pulsation (elicit if not present);
presence or absence of "vascular crossing phcnomena"; and presence or
absence of hemorrhages or exudates in retinal substance.

(1) be able_to select from multiple choice aporopriate plarelgpmJook for
venous pulsations: oy disc or 4igc margins E Ay |
(11) be aklé to describe technique to e'irit them if not prnsenr (iight.
puessure on globe thru 11d)
.(141) identify clinical significance of absent pulearions

1.1 intracranial pressure

2, T intra ocular pressure
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NEURO-OPHTHALMOLOGY

2. demonstrate his ability to distinguish abnormality from apparent normality in

a neuro-ophthalmological examination by including in the evaluation his

analysis of the retina (hemorrhages, exudates, cotton wool parches) and

nervehead (optic atrophy, papi}iedeﬁa); ocular mitility and pupillary reactions;

'and visual fields by confrontation. * For content, see Dr. Thompson's notes

which follow.

A. @iven photos and drawings of abnormal and normal eye movements in various
diagnostic positions of gaze, discriminate normal from abnormal.

B. Given photos/drawings/movies of abnormal (and normal) pupillary shapes,
sizes, and responses to light and accomodation, identify the abnormality
(e.g. irregular shape, uneqﬁal pupils). |

.(i) name causes of iatrogenic pupillary deformities

C. Given photos/drawings of aﬁnormal and normal (including congenital var-
iﬁtions) nerve heads, identify papilledema and pﬁtic'aérOphy (non-
gladcomatous){*‘f*i |

D. Given phﬁtos/drawings of abnormal and normal retinas, identify o ]
hemqrrhages,.éxudates.. hh

E. Given a colleague, determine his visual fields by confrontation.'

%% Can re-utilize instruction from section on retinal abnormalities, using new

' les.
examples o
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STRABSIMUS (SQUINT)
3. examine a patient in order to determine the presence or absence of .a latent
(phorias) or manifest (tropias) deviation of the ocular axes after obtaining

a history of the generai and ocular status. If strabismus is present, classify

it (i.e., esotropi.., exotropia, and ngertrogia) and make an estimate of the
amount of deviaticn (;mall, Qoderate, large) using the pupillary light reflex
(Hirschbe::g test).
In addition to congenital or infantile strabismus such conditions as III, (IV),
and VI nerve palsies will cause a "paralytic" strabismus. (DEFINE).
A. Given several verbal and gfaphic descfiptions of patients with strabismus,
. identify appropriate reasons for treatment (e.g. preventing‘amblyopia,

desiring improved cosmetic appearance, desiring binocularity).
B. Given various clinical situations, identify which test to use: either

the cover-uncover test (detects phoria or tropia), or tﬁe alternate cover

' ;est.(gives idea of amount of deviation), and their respective indications .

for use.

Need film, action, practice

c. -Given drawings /photos of various eye deviations and the pupillary light
reflex, estimate the amount of deviation (small 5-10°, moderate 15-20°,
large 25-70°). (Discriminate normal function from small deviations)

D. Given drawings/photos of the Vergencé reflex, qualitate it (poor, good,
eicellenc).

[ acTION

E. Given a colleague, demonstrate the cover-uncover test and the alternate
cover test.
F. Given a glossary of terms and photos/drawings of various deviations

(ﬁypeitropia, esotropia, exotropia) of the ocular axes, name them.
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* GLAUCOMA

measure the patient's.intraocular pressure with a Schiotz tonometer, and

evaluate the nervehead (making a decision of normal, glaucomatous, or non-

glaucoma but abnormal disc -'e:g., papilledema, non-glaucomatous optic atrophy,
drusen, large cup/disc ratio).

A. Given drawings/photos of fundus, discriminate normal,.glaucomatous, or
abnormal but non-glaucomatous disc (e.g. papilledema, non-glaucomatous
optic atrophy; drusen, lerge cup/disc ratios).

Name suggested ophthalmic drops to apply for measuring intraocular pressure

and dilating pupil to evaluate nervehead.

Measure-and record the intraocuiar.pressure of a colleague uaing a conver-

sion table. Remember the scale reading and the actual intraocular pressure

have an inverse relationsﬁip.

(i) given conversion table for the various weight factors, and scale readings,
determine intraocular pressure.

(11) techniques of toncmetry

- patient comfortable and recumbent with target for fixation (ceiling

or thumb)

- topical anesthesia - wait to take effect

- holding lids away from globe apply tonometer and engage "neutral”,

note pressure in scale readiné'

D. Given a variety of measureﬁents of intraocular pressure for various indi-
viduals, identify those which need referral aﬂd/or further measurement#,
and/or further instructions.

(1) 1d§ntify normal r#nge-of pressures (include normal variation of
pressures with diurnal cycle)
(11) identify borderline pressures
(111) identify.abnormal pressures
(iv) didentify 1nhereht in#ccuracy in schiotz measuremeht
would aléo 1ike to have them be able to state how applanationé pressure ig taken

and be able to list 2 advantages it has over gghiotz). /




OCULAR INJURY

5. demonstrate immediate diagnostic measures when confronted wifh an ocular
injury (e.g., corneal foreign body, acid burn, or corneal or 1lid lacerations) and
initiate treatment in all cases except a penetrating ocular injury. Then
outline possible complications 6f therapy undertanken or considered, arrive
at a decision within five minutes of his own competence to continue in the
same course of treatment,.begin another, or refer the patient. 1In addition,
demonstrate his ability to converse with the patient's family regarding the
possible need for further treatment.
- A.  Given alcolleague, be.able to deﬁonstrate the proper technique for
irrigating the cornea and both upper and lowerlcul-de-sacs when the eye

has been chemically injured.

5.(1) open palpebral fissures with fingers,'desueerfaes 1id retractor or

e

to pre-
requisite
obj.

maybe move ! properly bent paper clip {(choose appropriate one? know all? vhy?),
(411) doubly evert upper 1id with Des. lid retractor or paper clip
(11i) + Ophthalmic drops?

(1v) use IV solution, tap water, etc. to irrigate copiously

r ? time delays

? nature of injury (what chemical)
.2 facts about coﬁplications, how demonstrate‘ competence to continue, talks with
patients

? refer

? any'discrimination of various eye injuries

B. Given a patient problem.of penetrating or non-penetrating foreign body in-
eye, be able to demonstrate the proper management procedures.
(1). given photos/drawinge/models/cadaver eyes, discriminate penctrating
from non—penétrating injuries a) vision, b) cornea wavy, c) distorted

iris, d) cloudy media 7, etc.
' 97

107




. (11) giveﬁ a model/éadaver eye with an imbedded foreign body, demonstrate

proper technique for removing non-penetrating foreign body with cot=on
swab apd needle point.
(1i1) given modél, éape, gauze, etc., demonstrate cbrrect technique to
pa%a eye. | |
(iv) given descriptions of management of various foreign body.ocuiar >
. ~———— .
injuries, |
a) suppiy missing steps or identify errors in procedure (include
failure to check V.A., use flourescein, determine location,
anegthet;ze cornea, dilate with cyclogel or sgopolamine,,use.
steriods or antibiotics whgn appropriate, apply pressure bandage,
refer apprépriately if penetrating injury,
b) .identify possible complication of Rx}
C. given a patient problem of 1id laceration, be gble to deménstrate.proper- -
management | | |
(1) given photos/drawings of 1id lacerations, etc., discriminate globe
pun:tures or injuries from non-injured ones.

(11) referal to ophthalmologist after binocular patching..
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RED EYE (INFECTICN)

obtain a contributory history and examine a patient with red eyé(s) in a
manner adequate to provide a decision about diagnostic poséibilities and
therapy, including in the decision a statement regarding etiology (1.?.,
injury, inflammation, glaucoma, infection or degeneration) and take a
culture if indicated by the examination.

The specific types.of patholbgy which one would have to recognize w&uld be
a corneal foreign body (including depth, ocular penetration and ability to

remove with applicator or needle), a corneal ulcer, conjunctivitis, anterior

' ti 1 ma.
ezgi s, agute glauco

A, [;;ed to deve10p systematic examination procedﬂrg‘J

B. Given siides discriminate

see Lange p. 59, front cover
? need list of important discriminations

{e.g. viral vs. bacterial infectioql:glaucoma. etc.

C. OGiven verbal descriptions of historical data, and photos/drawings of
various examples of red eyes (? Patient Management Problems), determine

~ appropriate diagnoséic and therapeutic measures.
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VISUAL FUNCTION

7. measure and record the distance and near visual acuity after obtaining a

history of any visual complaint, and then make an estimate of the patient's

3

functional status ("normal", impaired or legally blind).

A. Given a list of possible indications for.measuring visual acuity, identify
those which have medico-legal implications or require it for adequate.
T evaluation (e.g. macular degeneration), and therefore necessitate meaéure-

ment as the first step of the examination or play an important part in
clarifying the DDX (glaucoma, corneal foreign body). (Actually prbbably

any exam that includes manipulation).

B. Given several descriptions of patients, identify those where it is
sufficie;t to check near vision_aléne, and those where distant,vision
should also be measured.
"~ C. Given a list of visugi acjity measurements, in meters, classify~them
according to functional status (normal, impaired, or lggally blind):
D. 6btain the visual acuity of a colleague, and record it in meters or
centimeters at distance and near.
(1) cover untested eye - insure adequate illumina;ion - maintain
fixed distanée
(;i) read lowest line on chart visible
(111) record line as denémiﬂator with. distance as numcratér
(iv) 1if ail letters are not read accurately, fecdrd as "+" if using next
line above, or "-" if uéihg basic line.
(v) do other eye

(vi). occasionally may need to measure binbcqlarly becausg‘éf latent nystéamus

we should throw in color

NOTE:

[] [ 8

vision testing as optional .
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111




Il

7.

OPHTHALMOSCOPY

- When given a cooperative patient with an opacity of the cornea or 1lens,

or a retinal abnormality, utilizing external and funduscopic examination,
as a minimum acceptable performance, a graduating medical student

should be able to: elicit a history pertinent to the general health

and ocular status; and indicate verbally the location of the findings

and describe the appeararce.

A. Given slides of normal and abnormal ocular fundi, and a chart delineating
critical characteristics:

i.) systematically describe the characteristics of the fundi and
specify the location of any significant findings;

2.) make a judgement regarding normality or abnormality of the disc,
vessels, general fundus, and macula, after stating the location
and appearance of abnormalities.

7

Example: ''Small cottun-wool area at 3 o'clock, 2 .DD (disc diameters)
from disc -- general fundus: abnormal." :

B. Given a mannequin and an ophthalmoscope, demonstrate proper procedure for:

1.) eliciting red reflex (fundus glow);
2.) checking clarity of media; and
3.) systematically examining the ocular fundus.

C. Given an ophthalmoscope and mannequins with several normal and abnormal
fundi and media in place:

1.) systematically describe the media, disc, vessels, general fundus
and macula;

2, make a judgement regarding the normality or abnormality of media,
disc, vessels, general fundus and maculaj and

3.) give the location of any abnormality.

STRABISMUS

Given a patient, differentiate between 'normal" binocular function, paralytic
and non-paralytic strabismua.

A. Given a patieat or colleague or photographs plus a performance guide,
obtain and interpret versions (and ductions) of the extraocular muscles -
specifically as to paretic. overacting and underacting muscles in six
diagnoatic positions of gaze.

B. Given slides demonstrating the results of either the cover test or the
cover-uncover test, interpret them correctly ({dentify presence or
absence of tropia or phoria) and classify it according to type (exo,
eso or hyper) (?hypo), and amount (small, moderate and large).
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III.

Iv.

B. Given photos/drawings/movies of abnormal (end ncrmal) pupilizry shapes,
' sizes, and responses to light and accomodation, identify the ahnormality
(e.g., irregular shape, unequal pupils).

102
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C. Given moving representation and simulator for cover tests and cover-
uncover tests, make accurate observations and interpretations regarding
presence of tropias or phorias and their classifications.

D. Given a colleague, patient or simulated patient and appropriate perfor-
mance guide, demonstrate the cover test and the cover-uncover test,:
while discussing possible outcomes and their correct interpretations.-

RED EYE

When given any individual (newborn to elderly) with unilaterally or bilaterally

red eyes, as a minimum acceptable performance, the graduating medical

student should be able to: " obtain a contributory history if possible and
examine the patient and his eyes in a manner adequate to provide a decision
about diagnostic possibilities and therapy; include in the decision a
statement regarding etiology (i{.e., injury, inflammation, glaucoma, infection,
or degeneration); and take a culture if indicated by the examination.

A. Given slides of normal and red eyes, identify the red eye, those with
purulent discharge, "mattering", discriminate sub-conj. hemorrhage from
conjunctival injection, identify those with peri-orbital redness.

B. Given slides of red eyes stained with flourescein, differentiate
damaged from normal corneal eipthelium and in other eyes identify
corneal cloudiness, corneal reflex irregularity, ciliary injection
("flush"), corneal lack luster.

C. Given verbal descriptions of historical data, and glides of red eyes,
and handout, make a judgement regarding diagnosis (injury, infection,
allergy or referable problems like acute glaucoma, herpes, iritis),
further diagnostic procedures, and appropriate therapy.

Student is expected to differentiate between those problems treatable
by himself, and those that need to be referred to an ophthalmologist.
He is not necessarily expected to be able to distinguish definitdvely
between iritis, acute glaucoma and herpes, although he needs to make
a differential judgement regarding treatment for non-penetrating
ocular injury, infection, and allergy.

NEURO—-OPHTHALMOLOGY

As a minimum acceptable performance the graduating medical student, when
confronted with any aged, but cooperative patient, should be able to
demonstrate his ability to distinguish abnormality from apparent normality
in a neuro-ophthalmological examination by including in the evaluation his
analysis of the retina (hemorrhages, exudates, cotton wopl patches) and
nervehead (optic atrophy, papilledema); ocular motility and pupillary
reactions; and visual fields by confrontation.

A. Given photos and drawings of abnormal ~nd normal eye movements in
various diagnostic positions of gaze, discriminate normal from abnormal.




v.

VI.

i. Name causes of latrogenic pupillary deformities

C. Given photos/drawihgs of abnormal and normal (including congenital
variations) nerve heads, identify papilledema and optic atrophy
(non-glaucouatous).

D. Given photns/drawings of abnormal and normal retinas, identify
hemorrhazes, exudates.

E. Given a colleague, determine his visual fields by confrontation.

VISUAL FUNCTION

As a minimum acceptable performance the graduating medical student, when
confronted with any aged, but cooperative patient, should be able to -
measure and record the distance and near visual acuity after obtaining a
history of any visual complaint, and then make an estimate of the patient's
functional status ('"normal”, impaired or legally blind).

A. Given a list of possible indications for measuring visual acuity, identify
those which have medico-legal implications or require it for adequate
evaluation (e.g., macular degeneration), and therefore necessitate
measurement as -the first step of the examination or play an important part
in clarifying the DDX (glaucoma, corneal foreign body).

B. Given several descriptions of patients, identify those where it is
sufficient to check near vision alone, and those where distant vision
should also be measured.

C. Given a list cf visual acuity measurements, in meters, classify them
according to functional status (normal, impaired, legally dlind).

D. Obtain the visual acuity of a colleague, and record it in meters or
centimeters at distance and near. :

GLAUCOMA

A. Given a patient over 40 years old (and a performance guide if necessary),
routinely and accurately measure and record the patient's intraocular pressure
with a Schiotz tonometer as part of the physical assessed examination.
Performance will be by using simulated eyes with varying pressures, and
by chart audit.

B. Given a patient on whom routine fundoscopy has been performed, recognize
abnormally large cup-disc ratios or assymetry of cup~disc ratios greater
than 0.2; suspect glaucoms and measure the !ntraocuiar pressure. Performance
will be assessed using mannequins to allow aimul-tion of &n ophthalmoscopic
exam.
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VII. TRAUMA

As a minimum acceptable performance the graduating medical student, when
confronted with any aged, but cooperative patient, should be able to demonatrate
immediate diagnostic measures when confronted with an ocular injury (e.g.,
corneal foreign body, acid burn, or corneal or 1id lacerations) and initiate
treatment in all cases except a penetrating ocular injury. Then outline
possible complicetions of therapy undertaken or considered, arrive at a
decision within five minutes of his own competence to continue in the same
course of treatment, begin another, or refer the natient. In addition,
devonstrate his ability to converse with the patient's family regarding the
possible need for further treatment.

1. At the completion of this unit, you should be able to accomplish, given the
appropriate performance guides, the following technlques, and identify (recogniz-~)

. ~situations _
the correct occasions (indications) for their use:

A. Simple 14d eversion -

. B. Removal of external foreign body

C. Flourescein staining of the cornea

D.. appliéaﬁion of non-pressure oi: semi~ pressure dréssiﬁgs monocularly or- binocuiar-ly
(slides, provide modelz and_taﬁ'e')

E; Irrigation of cornea, éonjunctiva. and cul-de-sac (slides needed)_

F. Emergency management of 1id lacerations

2. A. Given slides of eye injuries identify signs of penetrating injuriés}
¥ a, pupil distortion
W b. protrusion of eye contents (incl. iris)
c. 7 depth of A/C |
N d. ? cloudy media (hemorr. or infection)
e. vwhite reflex (? l.euccfxq'ii)
d f. 4irreg. cornea
g.. hyphema? -
AND/OR
B. Given siides (ané.patient histories?), discriminate penetrét‘ing from nqn?

penetrating injuries. 104
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. 2 ‘ >
3. Given slides (and patient histories) recognize corneal abrasions (and lacera'tions)

-

4. Given slides (and patient histories), recognize corneal (? scleral and conjunctiva)

foreign bodies.

5. . Given descriptions of patient problems, select from multiple choice (or describe)
what you as the initial physician would tell the family regarding possible complicatiows

of the injury and therapy, need for further therapy, and prognosis (?)

(Note: this is not exactly what was in the original objective))
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APPENDIX C

QUESTIONNAIRE KESPONSES: . OPHTHALMOSCOPY UNIT -
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Results of questionnaire responaes to open-ended questions are presented on
following pages. N = 29 (Sophomores) 5

QUESTIONNAIRE

I.

10.
11.

12,

13.
14,

15.

Was Section 1

painfully long? too long? about right? too short? superficial?
(1) (6) (22) 0) (0)

What were the good points about Section I?
(See Following)

What were the weak points?
(See Following)

Was there too much detail in Section I? = | Yes (1) No (28)
Was there too much emphasis on fine points 1ﬁlSection 1?7 Yes (0) No %29)
Did Section I belabor the obvious? . Yes (3) No (25)
Did you find yourself just letting the tape run on? Yes (4) No (21)

Good points about Section II?
(See Following)

Bad points abtout Section II?
' (SeevFollowing)

Good points about Section III1?
' (See Following) -

Bad points about Section III?
(See Following)

Did you find the mannequins useful? : ' Yes‘(ZO) No (3)
' ~ Somewhat Useful (4)

Was there anything particularly bothersome about using the mannequins’

(See Following) ' | _ L : ‘
Did you £ill out the mannequin answer sheefs before you looked at the dnswera? ‘
every time (17) | occaliondlly' (5) never (5)

Did you finish Section I? Yes (29)
‘Section II? Yes (27) No (2)
Section III? Yes (23) No (6)
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N at

16.

17.

18.

19.

3.

‘
be

Did you feel that the ophthalmoscopy unit was a worthwhile use of your time?

Yes (26) No (2)
Would you use similar units if available? Yes (27) No (2)

Did you look at or listen to the correct answer before you wrote your owr. answer?

never airost never - less than 1/4 of the time less than 1/2 of the time
(12) -(12) %) - :
more cha? ;/2 of the time more than 3/4 or the time almost always always
1 .
How do you feel about the ophthalmoscopy unit as a whole?

Good parts? ,

(See Following)
. Bad parts? _

Was the unit too long, too short or about ri ﬁt?
ot 558 | (i) °

Overall comments?

(See. Following) -

Was 1t frustrating to work through the unit alone (1.e., without a teacher?)

Yes (7) No (22)

If yes, did this frustration reduce or 1ncr%?se as the unit progressed?
a (4 ' : -
When you were doing Section III, how often did you refer to Chart I?
never (7) sometimes (14) usually (6) - always (1)

Why or why not?
(See Following)




Question {2 What were the good points about Section I?

good description of main points
examination in 1ist form with emphasis on description not pathology was good
good description and detall; describes order of exam

. Wwell organized, very clear and to the point

good exposure to a lot of eye signs and vocabulary

description of structures visualized & abnormalities, explanation of c¢/d and a/v
all good

good expalantions and slides

narration and slides were excellent:

good summary of pathology and anatomy

Well organized and understandable

clear presentation
slides

good visualization and explanations

good introductory, but part I too concerned witﬁiunimportant details
excellent on disc _

most of it

good introduction

generally good

very good

well prepared

about everything

length

Question #3 What wére the weak points about Section I?

2.

6.

9.

14,
15.
16.
19.
21.
28.
29.

quality of slides not alwaye good

too-long

too long ,

unit required use of too many gadgets
verbosity of tape expdlanation ’
poor explanation of A/V

poor explanation of vessels

need definition of OD and 0S

Could show more normal eyes
simplicity

ﬁ:zuestion #8 ‘Good points about Section II?

good description of instruments used
shorter than I

good description of use of ophthalmoscope
adequate

opacity discussion was gocid

technique of use of ophthalmoscope
Practical experience

helpful in technique of ophthalmoscopy
ok

. 'good anatomy review

concise and good test of technique
short and concise
. : 108
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17.
24,
25.
29.

2.
3.
4,
5.
8.
12.
14,
15.
16.
17.
18.

23.
26,
28.
29.

1.
2.
3.
4.
5.
6.
L9
10,
1L
,,_~’.7v 12.
13.
14,

good way to learn
generally good
short

length

Question #9 Bad points about Section II?

didn't like mannejuins and didn't have crayons

too long

mannequin is hard to see

marks for corneal abrasion and lens obstruction made it hard to examine
‘hard to self teach this - needs supervision

creyon was dedious and messy

mannequin difficult to work with

What was the point?

Not needed with Sections 1 & III

hard to see in mannequins. hard to read paper

confused about frame of reference of movement in determination of corneal opacity -
I thought it referred to movement of gaze and not head

Mannequin difficult to use

often disagreed with what I'd learned in Section I

could say more on use of ophthalmoscope -~ esp. focusing it.

toss out those sheets and give answers or descriptions of each eye.

uestion #10 Good points about Section III?

2. it was the last one

3. Good practice

4. good practice _

5. self~-testing was good

7. mannequins were good and to study structures
8. excellent

10. good practice
12. good experience in description

13. good practical test of technique

15. wvariety of lessons in quiz fashion

17. good learning experience

18. good
21. would have been good practice if anything could havé been seen
25. emphasis
29 few

ff,estion #11 Bad points about Section III?

difficult to use mannequins but good

didn't like mannequins or crayons

mannequinsg hard to use

mannequins hard to use and too many mannequinl _
lighting of slides in mannequins was so poor that diagnosis wasn't possible
difficult to see some slides in mannequinsg

took too long - rubbing in answers took too long (too)

too long - mannequins are difficult to evaluate

too long and tedious

too long

.too long

too long and too much repetition
waxing paper was waste of time when answers could be on back
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- 16.

17.
18.
19.
a1,
ﬁ 22.

2.
. 25.
| 26.

L 28.

Get rid of crayons

pretty long - hard to redd answers

rather laborious

hard to visualize mannequins, esp. E

hard to visualize mannequins

got tired of exposing the damn answers - couldn't gsee that well
too many mannequins - too many poor mannequins =simply overdone
too long - hard tu see ,

disagreed with wat I'd learned in Section I

too long - crayons were messy

f stion #13. Was there anything particularly bothersome about using the mannequins?

. . . .

——
WO WO WN -
L]

14.
l5.
16.
l7.
9.
'0.
1.

3.
S.
'6.
7.
8.
9.

need a solid base at a convenient level

nothing particular

difficulty in seeing and keeping mannequins steady

hard to see

hard to see and took too long

reflection on lens was bad

reflection on lens was bad

height of table

damn hard to use and see anything

hard to see borders and minut¢ variations

when get on the table they were so low you almost had to stand on your head
no

too much reflection from thc optics (and something illegible)
harder to see than in human eye

not as gcod as people but helpful

couldn't move their eyes so hard to see whole of back of eye
the "frontal bone" projection gets in way

reflected glare off the pseudo-conjunctiva

areas inferior to disc hard to visualize. ifany changes of diusbetes, hypertension,
atherosclerosis not shown

glass reflection

hard to see structures in periphery

reflection of the "corneas"

couldn't see

I.got a stiff neck

glare from eye

;. tion #19 How do you feel about the ophthalmoscopy unit as a whole?

NEFWNFOWONOWL SN
[ ]

Part I was esp. good

Good parts?
well done )
instructive and useful - my (eye) exam has improved -

part I was especially good .

Part I & II were especially good

generally good

useful learning experience

it's a little late -~ I had my final bedside critique yeaterday
small group session was good

good except for latent images and crayons which wasted time and was hard to read
explanation of cup

all good

worthwhile in perfecting our technique esp. afternoon session.
straight forward
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18.
20.
23.
24,
25.
28.

WO WL B W
[ ] [ ] [ ]

10.
1.
13.
l4.
16.
- 19,
6.
'7.
9.

1.
2.
Y

5.

7 .
. B .
9 .

B gt

stion #21 Overall comments?

mannequins useful

good :

good overview of pathology and use of ophthalmoscope
provides systematic approach to exam of fundus and media
Part 1 |

good as a whole

Bad parts?

no really too bothersome aspects

mannequins and crayons

at the end I was beginning to drag

Part III worthless

self study is tiring - had troubel finding time to do it
crayons and latent images

mannequin study too tedious

a bit long

too repetitious

I had a lot of questions and no one to ask about them
too many technical problems with headaches

too long - section I & III disagreed

section III too long

well done

good

ok

good learning experience

if mannequins are used - slides should be easily visible.

get another set of mannequins - I had trouble getting to use them
good; helpful; informative - I feel more confident with use of ophthalmoscope & eye exam
good job

very helpful

would rather discuss technique with staff than hear in unit

good effort

excellent ' '

I hallucinated during part of the Section I tape

iight the mannequins

a good slide show would be better than the mannequins

~

- tion #24 Why or why not? (Did you refer to chart I?)

to review the steps of observation

to check points of normal &nd abnormal findings

I felt I knew what to look for

Part I1I was waste of time but most of the info in Chart I had been repcated enouah
that it was programmed into my head by this time

to reinforce certain concepts

to remember what to look for on the vessels.

to make sure I looked at everything .

it was a useful guide in knowing what to examine & I figured it was bettcr to refer
to chart I than leave out important observations

I didn't most of the time so that I would learn the parts bf the exam in sequence
without looking at an outline

didn't feel it was necessary

laziness and ug:eces:fry f

tried to remember order of exam _ jéa




Tomnestonns 2us

. 15. why

"« 16, too dumb to remember

' 17. 1Instructions were not too long if possible

19. I looked at it prior to doing the unit as a refresher and then made a game of it
' with myself

2l. trying to get an order of examination down pat

22, it was helpful

26. wanted to learn own series to be used in exams

28. to make sure I hadn't missed any observations; to look up normal values -(A/V and

. arterial light reflex) :
29. to make sure I was examining and looking at all aspects.
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APPENDIX D

CHART AND PERFORMANCE GUIDE: OPHTHALMOSCOPY UNIT --

SECTION 1

125




"GTI1IY%6

‘MEH ‘VHWSH Y3Th G%-L9-E€% Hd °ON 3IdeIjuo) 03 juensind jaxed uy pue ¢£3o1owTeyiydp uyl si08sajoid
£3Fs19ATUN JO UOTIBFOOSSY oYyl Y3noiyl uorIepunoi UEO[S 9yl woxy Iuead © £q ¢ (605)8200-0.-9~-9F0 °ON IUEB1YH ‘uOoT3ednpy
JO 90TF330 °S°N 9yl 4&q 3aed uy pajioddns sem 31 -emo]l Jo AJsSaaATun ¢ {3ot1owpeyaydp jo jusmyaedag 9yl 3B SUOpP SEA YIom STYJ

*31 punoav JuauBid qIga uuu.u PUNOlI JISUVIP YSFITYA
tsajepnxa 10 saBwyiaoma] jo aouesaxd {Juowdyd pajdnisip 1o paduny)

BTUIO0JTTR) ‘OOsSTouelg ues ¢-s3g 193SqaM pue Ler)
‘153U9) TEOTIPRR O13IToegd ‘A3oroureyiydp jo jusawlaedaq °*d W ‘I9puriquato) 3sndny pue Q'K ‘Aoayds °g sonag

06411 20X meN ‘jooig Auols ‘XNAS ‘SUTOTPSH JO TOOYDS ‘*Q'W ‘Weysiy ° AIeH :sossoippe Jussag

S B - -

TIAPTIYD uy Tensnun 30u L3jaey
-nuevad 3yB37e ¢encsuasomoy LTyensn {wujjea

20700 ysipp@a Bujandsqo ‘Iduwiwdidw LJ[T= ‘YSTITUYA SULEP? [vATIST

paey ‘[TERS moaj YsEnPalISIp 03 ITNOFIIIP) SIIVPNXD UFY] IapuUnol
2q 03 pual !1EAO 10 PUROl ‘YSTAOTT2£ ‘21d}IINE Ua3Jo [IFWS :TasnIg

*adodsoureqiydo 43iyA ITqISTA Jou uoadIm Gt sWMBAINIUBOIITR 1a88IA
® wozj Aenw ‘sulBawm PITFIINO-TISA Y3ITA 830p pPunol :SWSLINSUROIOTH

(8199934 #22n28q0) PROTO SNTMEND IYF] *YSFITYA 801 JOOA-U0IIO0) .

*898pa £z2n3 10 davys SeT¥SSIA INI8q0 30U Op “YEENOYTIL :FojepnEy
qsIn8ugIstp 03 eTqe 3q 30w Ley - (padeye-3101q 1o -10p) TPUTIBA-RIITF (D

22p3suod) aqoy8 wo ainssaxd IqBIT YITA Idnpord 03 Irqeun 3T Tewmzouqy

(1ed1233misew LTpajavw JT #899STp AwInosea 13p3suod) Temionqe Araiey

3% 10 ‘(QADSY 13pIsucy) I8Tp wWol1j QQ Z UNY3I 30w UIIS I} JUEITIFulys

10 UOISUIIINILY 19p7eUOD ¢ | SUTIA JT $IIQEIP I2PFSWOD) ST 10 z/1

(uoyenyd20 snousa 10 wmaperyryded a3pysuod) o78vyiromay 10 dTwaradiyg

L1vmouw T®¥37uaBuod 10 wojIdwea £303esmeE] JuT $21WOTpUT - asInBaiag

1°Y Jo 3521 ueyl xadadp f1070d AISTQ-YSIEPeu 1'y Nueavadds [RIII) 1°¢
. VYIIOWR O ¥
-aouwoijyulys TwotBoroyied ou LTeiaual . (sejepnxe
*SHELINJUPOIDH puv 8°3¥YIAONIY J0P [[FNES UIAIIG
833BJUIIIJIFP puw ‘93UO 1I[Tews saoys Inbjuyoa3 upadssionyg
" PES{INIUTOIITE wolj sIBeYIiIowN] 0D TIVWS TeoFSoroqIwd J0U — WoTIvTIEA TwIFualucd
fs1eq] sa3wu pIjsuTIeLy ‘A1ddns poorq . Qayasauy
¢ (paduys-owe13) [vuljlaa Teyoyjaedns pus uojjnyueaBid 831 ‘proioyd 3 sujIez e pem _Lusony
$(T9AST PINTI QITA Yawp) [RuIda-vad (v :Fofvyiiomam z°¢ 30 10700 [wmI0® 3 2anIsqo PINOYs PUTYION Z°€ ~sumay, TWUTI9E Z°€
worIN}
-veBid [eprologd &
(es1UIqQIY avnd0 ‘spsouwiom TeIjualuod *-8-2) [ewiouqe Kyeawy 1€ 2010702 uRye $,3WyIed 03 [yeA spuodsaazon 1°¢ 3 TFUTIAX TRI9US) T°€ " 9.
SNAMAd 0°C ~
R R 3o pumciSyowq Tvasuan - -
I I YTV PRIUSTSOY - 9P 3I® )
Lz T298 3q SASATE j0u £¥e 3Ing cessad Lyyewaog ;-2 suojjwsnd enam=. -y
RuwITIYESTS ou
9°C Jo pur ‘saie |ioq uy Yenba ‘TwIywafucy Lyyensp 9°Z £L3ysomyiog 9°Z
fuiseo1> o3 Teaamdiiad juwmssioBus snouoa pIgivw yIja 3° Q1 7 UTYITA STFWi0w U URs AIanboig -Liddae :
$°T I3pun sSNONUTIUOISTP sivadde wmNTOd POOTq SMWOUIA C°Z susmonegd Suyssoi) ¢z ;
(uoysualiadiy ‘QADSY 29p¥su0d) Z/1 UPYI 1a3waa8 ojwy 4°Z €/1-9/1 — TEnT0d pooy 03 XITJax /BT JO OFIFY ¢-Z| XBTIox QST [OFIIIV ¢-Z :
(aaDSv 19p1suod) uopjewioj anbeid: Kzaqdyaad (umn10> pooTq) STISe3A .
{ (uoysua3zaadiy 13pysuod) sUCFIDFIIBWOD TWIOF ¢°Z PIEAO] IIQFIPO UF IIRa1IIP awnBaa IarssezBoag ¢-Z 30 Kyyaeniay ¢z |
“(uorsu3lliadiy 1apysuod) Surpaoiawun ivToriIaw paziRIIUIS ) : r
$( 4 so1a03a® 3T UOIBNTII0 _uorjwINIYq (s1a39wmyp) .
[ A 4 pag axo3aq 28pn[ 1z/1 usyi 1939318 - AfV z°Z O30 UIIA/LI9NIV 272
(v1dofm 10 wmOONERR 13pysu0d) D8P ul A[[wsvu paxsnd sTIssdA
t(uorsnidd0 19p3suOd) youeaq aofww ® Jo IJuIsqy 1°2 sjuvapenb ¢ {[® 03 sIyouwag 'z GOTIVIAFP ¢ Iqungg 1°Z
L o STISSIA 0°C
343 (uojuwdmod) aaqjo
(vmoonvTD aepyeuod) @4@ a3qao o3 [enbaun a0 S0 URYl 1238219 ¢-| 03 Z-0¥ uyaIA) (vnbe 23 pnoys (¢°0~0°0 ¥y'1 OF3®1 281p-dn) ¢°1|
$13q}] 34100 PIICUITILR IIIYA-USTAOTTL
$(4qdoaje dy3do 1apISUOD) BSIVIITYA ‘JOTI®d €Y nogs Lem tL1yeeru yuld 12d33p ! yuid uowyes, €°1 1070) €1
(v=aparTided 19pysuod) paaaniq ‘paindsey Z°| A1Te10dw03 puFTIn0 L1d1egs ailom ‘3IWIISIQ Z°1 sujsaey z°1 -
(19®1q) U2831> jJuamiyd
1 1(3A1A) 008330 [RISTIS {(L1Tea0ad) asiniey 1-1 adeys 1°% _
614 0"}

s TVII aa1

d .
S ATLITEYSAd ALVTRACEddY

1 L¥VYHDI




!

A Comprehensive Curriculum in Ophthalmology for Medical Students

] ‘ Ophthalmoscopy
Given an ophthalmoscope and a cooperative patient, the student should be able to:
- describe the condition of the media and fundi
- classify the findings as normal or abnormal

; : - express an opinion as to possible diagnoses and need for further examination,

, treatment or referral.

Visual acuity
Giwen a cooperative patient and a Snellen chart, the student should be able to:
‘ - elicit a history of visual complaints, if any
- measure and evaluate the visual acuity
~ examine grossly the visual field
- express an opinion as to possible causes and need for further exsmination,
treatment or referral.

Red Eye
Given a cooperative patient with red eyes, the student should be able to:
- elicit a pertinent history
- perform an adequate examination, including conjunctival culture if indicated,
but not slitlamp examination
- express an opinion as to possible causes and need for treatment, further
examination or referral.

Strabismus -
Given an infant, child or cooperative adult, the student should be able to:
- perform a cover-uncover test and test versions and ductions of extraocular
muscles
- Interpret the results as normal, paralytic strabismus or comitant strabismus
- express an opinion on the probability of amblyopia and on the need for referral.

\11 aUCOI.l".a
Given a cooperative patient, a Schiotz tonome ter and ophthalmoscope, the student
should be able to:
- obtain a pertinent history, incluaing family hiatory
- measure the intraocular pressure, evaluate the nervehead, and detect gross
changes in the visual field, if present
- indicate the need for follow-up or referral,

Trauma
Given a patient with an ocular injury, the student should be able to:
- determine the presence or likelihood of a perforating injury
< perform immediate treatment where indicated, such as irrigation for chemical
injury, removal of conjunctival foreign body, banduging for perforating injury |
- give adequate instructions for treatment, referral and transportation if i
indicated.

- Neuro- ophthalmol_gz

iiven a cooperative patient, an ophthalmoscope, and a penlite, the student

should be able to:

- examine the ocular motility

- examine the pupillary reactions

- examine the fundus and nervehead

- estimate grossly the visual acuity &and the integrity of the viuual field

- evaluate his findings as normal or abnormal and express an opinion as to
possible causes of neuro-ophthalmological disorders,
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PERFORMANCE GUIDE #1

SECTION I

1.0 DISC (approximateij'l.s mm in diameter)

2.0

1.1 Observe shape (reguler or irregular). Crescents simulate shape
aov=imality ~ pigmented or scleral C
1.2 Observe margins
a) temporal border is normally more distinct,
b) ' nasal border normally less so.
c) if all margins are indistinct (and especially if they appear
elevated), think of papilledema.
d) differential diagnosis problem is "pseudo-papilledema" congenital
anomaly - must check the other eye and spontaneous venous pulsations
(see later) - must also check for hemorrhages or edema.
1 3 Observe color
a) lighter pink and brighter than rest of retina
b) especially pink nasally
c) can see fine vessels in nervehead substance
d) if pallor and less than 10 fine vessels, indicative of optic atrophy.
1.4 Observe and estimate the cup-disc ratio
a) observe central or temporal area in disc
b) estimate the ratio from 0.0 to 1.0 (usually 0.1 - 0 3). (Assume disc
diameter is 1.0, then estimate the cup diameter in relation to this).
Depth and transition from cup to nerve tissue is variable and may
be difficult to estimate. You should agree within 20.1.
¢) check and record symmetry or assymetry of ratio in both eyes
(consider glaucoma if difference is greater than 0.2).
VESSELS
2.1 Count number of major branches
a) vessels bifurcate in or near disc
b) - observe division to 4 quadrants. Follow to "equator" - 8-10 DD out
each way. -
2.2 Estimate A-V ratio
a) estimate near disc and before 3 bifurcations
b) usually 2/3 or 4/5 - vein or artery may be abnormal - sometimes
judgement which is offending vessel is difficult. A-V ratio may
vary in a given fundus - describe its variation.
c) progressive decrease in size of both arterioles and veins to periphery.
2.3, Observe light reflex and regularity of blood column.
2.4 a) essiest to observe on arterioles

2‘5

b) reflex should be 1/4 - 1/3 size of blnod column and regular

c) reflex usuvally increased or irregular in abnormality

d) observe for focal and/or general areas of narrowing and
constriction, especially in arterioles; an isolated instance 1is
of less significance than multiple instances.

Observe for crossing phenomena

a) observe 2 DD from disc - if only here and not further peripherally,
tend to disregard as congenital variation especially if no venous
congestion peripheral to junction :

b) 1f crossing with venous engorgement peripherally, or espccially more
than 2 DD from disc, then consider pathologically significant.
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b 2.6 Observe for tortuosity -~ especially of arterioles

' a) note and record - usually congenital. Check both eyes - asymmetry
abnormal.

b) rarely pathologic - do not make much of this.

b 2.7 Check venous pulsations

a) normally present; if not seen, may be elicited by gentle pressure
on globe; seen best near disc margin.

b) 1if not seen or producible, especially when disc has questionably
indistinct margins, consider papilledema.

3.0 GENERAL BACKGROUND OF RETINA AND CHOROID

3.1 Estimation of general retinal and choroidal pigmentation.

a) note general amount of light reflected - the more light reflected,
the less pigment

b) note choroidal vascular pattern - i.e., cord-like structures.

¢) pigmentation corresponds to general skin pigmentation of individual

d) check to see if there are areas with local accummulation of
choroidal pigmentation (nevi) and/or loss of choroidal pattern
wvith pigment margine (e.g., chorioretinal scar).

3.2 Observation of retina between vessels (generally between large vessels
in each quadrant) - retinal "translucency’ and integrity.

a) begin near disc observing homogeniety of appearance. Disregard
choroidal vessels and pigment which can distract. Highest likelihood
of abnormality 5-6 DD from disc and near, around or in the macula.

b) check for reddish-black homogeneous appearance (later can see
accentuation in macular pattern).

c) abnormalities typically:

i. hemorrhages - at least 3 types -~ preretinal (with fluid lnvcl),
superficial » flame, decep = dot or blot
i1. exudates - yellowish, do not obscure the vessels. Appear
. flatter, posterior to vessels; may have sharp or fuzzy edges.
i1i. cotton wool areas = vascular occlusion as with emboli or
collagen vascular disease - obscure the vessels; cloud-like.
iv. microaneurysms (or macroaneurysms) = difficult to tell from dot
hemorrhages (but smoother edge). (Microaneurysms are usually
75 microns and not resolvable with ophthalmoscope).
v. drusen = yellowish, round areas of depigmentation, difficult
to distinguish from some exudates with sharp edges.
vi. gzelinated nerve fibers (usually a congenital variation) -
may initially be confused with exudates
vii. retinal edema = whitish, milky appearance to fundus, obscuring
reddish color -~ usually secondary to arterial occlusion or
inflammation

4.0 MACULA

4.1 General appearance
a) always move temporal to disc ~ center slightly below disc
b) note avascularity, darker, homogenous
c¢) check central foveal reflex (may be absent and yet normal)
d) abnormalities include pigment disruption, hemorrhage, exudates,
" microaneurysms
e) CAUTION: Pigment disruption and fairly gross pathologic changes
are not correlated directly with decreased visual acuity!
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APPENDIX A

OPHTHALMOSCOPY UNIT TEXT FROM SECTION ONE
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_SCRIPT.

OPHTHALMOSCOPY UNIT - SECTION I

Ophthalmoscopy is the skill of using the ophthalmoscope to examine

the fundus or inside of the ey The fundus is a general term which

refers simply to the back of the eye {containing the retina)as seen with

" the ophthalmoscope. In this first section you will exanine a serles of

'differcnt slides of the fundus and will learn how to recognize normal

- and abnormal variations.

, ' In this unit we will not concentrate on making a diagnosis of
o . ) - -

diseise' rather we will concentrate on accurate observation of several '

eritical characteristics of the fundus, These critical characteristics

are indicated for you on Chart 1 along with the normal and abnormal varia-
tions, Chart 1 is in the handout that accompanies the unit. Also in

that handout 1s Performance Guide No., 1. The chart and the performance

. guide correspond to each other as indicated by the numbers in the margin..

Although the chart and the performance guide may appear formidable to you

;, . novw, as you proceed through the section they will become quite familiar.
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We would suggest at this point that you read the performance guide and

the chart to'give yourself an overview of this entire section, The per-

formance guide is essentially an expanded summary of Section 1 and should

give you all the information that you will need from the unit thereby =

obviating-the necessity to take notes. When you are done come back to

-~

the tape. . e

This section will.systematically coVer'the four major areas indicated

on the chart and performance guide. The four major areas are the disc,

the vessels, the general fundus and the macula.

You will find 1t helpful
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to refer to the cl art as the section progresses. When actually examining e
the fundus o a patient, you should routinely examine the four areas in
the order listed on the chart and the performance guide.
_ We will beéin by‘rather superficially going over all the critical.
.characteristics of some normal fundi as you orient yourself to some of
the landmarks of the fundus and the terminology dsed to localiae'various
findinés.
| Now look at Slide 1. The most prominent landmark when obserning the
fundus is the 6p£ic disc, This is also known as the optic’nervehead or
“the optic papilla. It is‘the relatively prominent yellow-orange round

area located at about 9:30 on the screen. At the center of the.optic

disc is a more pa1e'area.' It 1s known as the»physiologic cup. This cnp

ERENIEEE

it
£, 25

‘4s simply a depression at the center of the disc to where the blood

«

RS

i

vessels enter and exit the eye. The. distinctness of the‘cup'varies

SRERRY

greatly among normal'individuals; It may.be quite conspicious, ir may

B3

SR

be entirely absent, or it may be present but not clearly de11neated.

g

Located directly opposite the disc on this slide at about 3 00 is

e

§

an area known as the macula lutea or simply macula. This is the area

R At L

with the highest concentration of cones, which is the area of our greatest
visual acuity., On the slide it is a darker, uniformly pigmented area
“ that appears to be avascular. The blood vessels approach it but do not

actually cross it. Of course there are small capi11aries that supply

.blood, which are invisible to the ophthalmoscope; The whitish C?shaped

area that approximately encircles the macula is a light reflex which is

often seen In young people, less commonly seen in older individuals, and

is completely normal,
~ o 117
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~Go back now to Slide 1. Slide 1 shovs a diffusely outlined whitish area

v

LY P S SR

Now look at the vessels. You can distinguish the arteries from
the veins by comparing the vessels running parailel; veins are usually
wider and redder than the arteries. The arteries are narrower and some-

»

what lighter red in color. Tane arteries and veins, as they go from the

_disé to the periphery, gradualiy narrow and undergo finer bifurcations,

When we are looking at fundus slides we will always be'viewing them

as though we were lookiné at a patient with our ophthalmoscope. The disc

- 1is always on the nasal side, toward the nose, and the macula is always

on the temporal side, toward the ear. With that in mind which eye would

-

you befldoking at in Slide l?v Please answer this'under d;éstiqp 1 on
youf answer sheets which accompany this unit, Please stop the_tape and
answer the question, then restart. Since the disc is qaéal,.the'pétieﬁfis
nose would be to the left of this slide., This slidé, thereforé, repre-
sents the patient's left eye. * |

Now look at Slide 2, Slide 2 is a diagramatic representation of the

;major landmarks that we just discussed, Study this to make sure you are

well_oriéntéd. Note particularly the cup margin and the disc mé;gin.

‘While the disc margin is normally rather cléar, sharp.and distiﬂct, the .

cup margin can vary greatly in terms of its distinctness. With some cups -

it is almost impossible to tell for sure where it begins and where it ends.

With .other cups,‘it 1s quite clear. Now look at Slide 3. 'This shows :

another common appearance of the cup, with the nasal margin of the cup

just temporal to the central'vessels; This is the situation in Slide 1.

just temporal to where the largest blood vessels enter and leave the back

of the eye. We would consider this cup beginning at the temporal side of
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the blood vessels where you can first see any iight p; pale ar;a and ex-
tending a very sh&rt way temporally as the color gradually changes from
a pale white to ¢ pinker orange.

Now if sou are sure about the major landmarks, proceed to Slide 4.’
Slide 4 reviews for you ﬁow we would describe the position of a particular
1eéion found when examining a fundus slide or a patient directly, Tﬁe.
commoﬁ waj in which abnormalities or lesions are localized on the fundus
is by giving both clockface numbers and number of disg'diametérs from i
the disc. The lesion Qefe 1s located at appfoximately 1:30 and it is
located 3 disc diameters"' (or 3 dd) from the disc.

Noﬁ.go on t§ Slide 5. In this slide you can jﬁst barely scee the
edge of the macula, Can jou 1dentify which eye this is? This is Ques~
tion'2.. This 1s the riéht eye of the patient since the macula is located
at the ieft-of your screen, Another cue to help Hecide which}is the nasal
and which is ihé temporal side ofdthé picture is the pattern and curva-
ture of the vessels ;s tﬁey proceed peripherally. The.vesséls are ﬁsually
somewhat more concave toward the macular area Sr tovard the temporal si&e.
fhe vessels on the nasal side tend to go out straighter and.closér to
~ the horizontél, as illustrated quite well on this slide.

Now let us gd quickly through the major critical pharactéristics'td
néte when examining the fundus, Consider the disé fi;;;. Refer to_Chaft 1
as we broceed. ?he shape is generally regular and in tﬁié case somewhat
oval. The margihs are normally.distinct although you.may notice that the

nasal margin is somewhatiless sharp than the temporal margin. This is

normal. The color ranges from an orangish to a more pale pink with a much
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palér physiologic cup. You will note that the color.is somewhat deeper
ﬁasally and this is normal. In this slide, we would again say that the
nasal cup margin beginsvjust temporal to the léféest central vessels 23
they.}eaye the center‘of the disc. The important characteristic to ob-
serve here 1s thé so~called cup/diéc ratio. This is the ratiO'of the
horizontai diameter of the cup to the horizontal diameter of tﬁé diéé.
fhis is.usually estimated by conéidering the disc diameter as oﬁe;'the
cﬁp ﬁiameter then becomes a decimal fraction of the disc diameter. forl
>exsmp1e, in this case Wékwoula estimate that the cup/disc ratio is about
.3;fo R Wheﬁ you estiﬁépe.the c/d, we would expeact agr;é;ent &ithin
£0.1. bYou Qill have mofe practice with the cup/disc ratio later.
ﬁoﬁ let us examine the vessels. There are branches of the arteries
and veins going t; all four quadrants. After the ﬁery first bifurcation
of the artery (which is the central retinal artery) they are actually
~ arterioles; wé_may call them either. Looking at the ratio of the a;te¥ies
to the veins the ratio is clearly greaterjéhan one haif and it.is clbée
:to 3/4.or.4/5. Again yéu will have more experience at'estimating this
ratio latgr. .The purpbse oflestimating *he ratio is to givg'sohe.ihdiéé;
tion of whether the é;teries are abnorma}ly narrowed or the veiﬂs_are ab-
normally widened;
Neif &e look at the regularity of the blébd.vessels, pérticularly'f
fhe arferioles. /Thére should be a fegulat smooth Hec;ease in caliber

+

toward the peripﬂery. In this slide, at approximately 6:30 one disc dis~

- meter from the disc, we see what appears to be a severe narrowing of the
arteriole, In this case, it is not really a patholegical narrowing but

simply en artifact due to tha unusual but normal prowianity of the vain to
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,tion'to here is the ratio of the diameter of the white area or light re-

.crossing a vein approximately 1% disc diameters at 5:00 and also a smaller

.of these areas of crossing would be called a crossing phenomenon because

an artery. We will come back to crossing phenomena in more detail later.

R 7

the ertery. Otherwise the blood columh in the vessels is regular as it
becomes gradually and smoothly narrowver. |

'The arterial light reflex is relatively prominent _in this slide.
It is the central light area that proceeds along the middle of the arterioles
as they progress toward the periphery. It is quite clear in the arteriole

exiting from the disc at about 11:30. The characteristic that we pay'atten-

flection to the diameter of the total blood column., In this case it is

about 1/3 or 1/4 which is normal., The erterial light reflex may be in-

creased in vascular discase. Again you will have more practice at estima-

ting arterial light reflexes as we proceed through the unit. .i' ._" 8
The next point on your chart refers to the presence of crossing- |

phenomena (or crossihg defects). We speak of a crossing phenomencn if

L]

there appears some hind of an interruption, obstruction or change.in the 1

course of the venous blood column in an area where an artery crosses over

a vein.' As you will learn 1ater, not all so-called crossing phenomena

are abnormal . | i - o ' R 4
On this slide there are two areas vhere an artery crosses a Vein.. '

Can you iocelize them; This is Question 3. There is a major arteriole

il

cne crossing a vein at about 12:30 Y% disc diameter from the disc. Neither

there is no obvious 1nterruption of the flow of the blood in the vein. You

i

may also note that at about 11:30 right at the disc margin a vein goes over
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The sixth characteristic of the vessels is tortuosiiy. Tortuosity
is a twisting corkscrew-like appearance of the vessel. Although this is
often referred to, it usually 1s congenital and has no pathological |

significance. If thetre is a marked asymmetry of tortuosity between the

two eyes, you may consider some kind of vascular disease; however usually.
it 1s symmetrical and congehital. This slide does not show any toftﬁo—
sity. | | |
| The last characteristic is calied venous pulsatioﬁ at the disc;  This
is the characte?istic that we wili not be able to see when we look at
vsiides as it Involves motion and must be seen in a live pgzientbor a film,
Venous pulsatibns are usually spontanéously present or may bé.easily
elicited with slight pfessure on the gloSe. If venous'pulsation iélnot'.
seen or easily elicited; this suggests decreased venous out%low such as
with increased intracranial pressure. This is a very helpful pie;e of evi-~
dence in establishing a diagnosis of“papillédema. You will learn more
’ about this in a small group sesslon and you will learh how to elicit it‘
properly. — / |
~ If youwish to réad.more about vessels in the retina, §0psuit

Newell's Ophthalmology, p. 251.

Now we move on to the third major area, the general ba?kgr;uﬁd of
the fundus.. Its first characteristic is the geﬁeral retinal and chdroiaal
pigmentation. There is a vide wide range éf normal Qariation in the
general pigmentaiion of the.fuhdﬁs. Later on, we will show you several
Idifferent kinds of norﬁal fundi in order to:give on an idea of the range.

This fundus has normal pigmentation. The second characteristic is what

ve are calling retinal "translucency" end intezrity. Normally nothing

122
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should interfere with the translucency of the retina. The color that we

" sez results from the color of the blood in the choroid plexus behind the

retina, and of the pigment cells in the retina and the choroid. When

this is intelrupted; it is abnarmal. The kinds of abnormality that we

" are talking aboup.here ére most commonly different varieties of hemorrhages

and exudates and edema. ‘WE'wi{l look much more carefully at these 1$tet_.

~on. In this slide, nothing interrupts the no;mal translucency. |

' ‘“Lastly the macula, In Slide 1 we saw a véry clear picture of thé'_

macula. It generally haﬁhﬁ reddish-black color tﬁat is.somewhat deépef j

andadarker ;han the rest of the rgtina; and 1is usually hom;geneous. In

this siide wé can just see the edge of the maculaf and it'#ppears nbrmal.
Up #o this‘point,.we have rather.ﬁuickiy and superficially, but

systemgtically, gone thf&ugh the critical characteristics'to:be'conéidered

vhen examining a fundus. Now werwill proceed in more depth to>givg you

'pfactice at looking et normal and abnormal variations in each of these |

éritical charadteristics. This would be a éood place td take a shprf

break and éettﬁp and'stfetch.your legs if.you so desiretf Move ﬁhé %est

of the‘tape fast forwardlto the end and flip tte cassette ovgf to be ready

for Part 11,

»

i

PART II

. We have spent a'fairly long time at looking at only five slides, As
we progress tﬁrough the next parts of the unit, we will see more slides
~ more quickly. Let us consider some of the critical characteristics of

~the disc.

Look a2t Slide 6. The disc is round and its regﬁlafity is within

normal limits. The margins are sharp with the nasal border somewhaﬁ_less
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sharé. The célor of the disc is within normal lipits. What Vould.you
estimate the cup/disc rgtio fo be in tﬁis slide? This is Questioﬁ 4,
We would estimate the cup/disc ratio to ke about 0.1 to 0.2. Tﬁe cup is
rather small id'this“particular disc and begins just temporal to the i
central vessels,

._Now look.at Slide 7. How would you describe the four critical

characteristics of the disc? This is Question 5. In this case, the disc

~ 1s regular in shapé, the margins are sharp with slightly less distinct-

ness nasally wﬁich'is“ngrmal,_the color is a no?mal orangish-pink and | {

%. : the cué/disc ratio ié very very diﬁficultlto estimate inHGHisbcase{ There

.is certainly no clear cup area deliﬁeated. It would be;poséibie to méke ‘
any nuﬁber of guesses és to vhere it did exteﬁd, but.it is not really l

possibié to see any physiologic cup in this case although there are some -

scattered whiter, more pale areas on the center of the disc. In this

Vo et e

©
&
o
@t

case, the cﬁp/diéc ratio is said to be zero,

Now loqk at Slide 8., Slide 8 shows a very nice example of wﬁat is

called a scleral crescent, This is the white cfescenthhaped area that

is at the margin of theédisc from 6:00 o'clock going cloékwise t& 12:00,.

- As you can see, it is whiter than the disc. Would you describe the color

of this disc as normal pinkish-orange, or abnormally pale? This is
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Question 6.

This disc is.abnormally paie and represents a case of a patient with

KAL) o hond BACrt i cd
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. optic atrophy. You might incidentally noté'the'relative narrcving’éf all

pixs S

At
R,

" of the vessels in the slide as well as the relative absence of,the.small
" blood vessels on the disc.
Now look’at.SIide 9. This is a diagrammétié represéntationvwhich o

explains the appearance of the scleral creécent, which'you saw in the
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previous slide. vThe.pigment layer of the retinz and pigment cells in .
- the choroidal vessels do not extend all the w&y,to the edge of the optic
" nerve so that you are looking directly at the white sciera. This is‘a

congenifal'\ariation and does not repiesent any pathological disease ]
process. Of coﬁfse, tﬁe abnormaily pale, atrophied disc that wé.saﬁ
préviously was abnormal and this diagram does not represent thatﬁ

ﬁbw looﬁ at Slide 10 which demonstrates what 1s called a plgment _

crescent, This is an area of dark pigment wﬁich also appears along ﬁhe
margin®of the disc,:oftgg_in the shape of a crescent although here it is

somewhat less regular. Again this 1s a congenital variatian of normal

and represents no pathological process, Its appearance is explained in

Slide 11. It is caused by an increased amount of choroidal pigment cells.

"Such ?igment érescents chn be of vérjing width and'prominenéé}
Now look‘ét Slide 12. Do you see any écleral or pigme#t crescents?
T \This.is Qﬁestion 7. In this slide it is possible to;observe béth a scleral
- '.c?escent and a pigment crescent. The scleral_cresceht is rathet thin’
| and extends from abéut 12:00 to 4:00_at tﬁe.disc margin., The pigment
.érescént extends frém ébout 7:30 clockwise to about 11:00. This is a
rather uncommon site for a pigment érescenf bﬁt ne?eftheless,-it can
occur there. There is probably also a small amount éf pigment crescent'
'located between 4:00 and 5:00 on the disc margin. You migﬁt also note
that this slide %}ves a very nice representation ofué normal homoganeous
'slightly dark macula. Slidg 13.represents an exaggefation‘;f the cres-

 cents seen in Slide 12.

Now let us consider some variations in the distinctness of the disc

margins. Slide 14 shows what happeas when the intracranial pressure

|  rises sharply which causes congestion of blood vessels and swelling,and




@

AT B T

P e X
R SRR R R

2
V.o
123
¥
i3
wo
3

A

o
RN

s
e

R

s o
e

.

_cértainly engorged and widened and in general the veins are abnormally

. LS A

edema in the optic nerve. The optic disc becomes ralsed and, as indicated

on the diagram, hemorrhages may be present. The margins become blurred

and no longer distinct.

Look ai Slide 15y which shows a normal disc. The discs margins in

this slide appear somewhat less distinct than others we have seen, but

Y

 this is within normal limits. The disc appears flat, theie are no hemorr-

hages present, and there does not appear to be ény elevation of the
veésels as they go over the edge of the diec which would suggest papilledema.

Now look at Slide 16. Are the margins sharp and distinct or are they
-~ W .

blurred? This is Question 8, 1In this slide the margins are blurred.
There is a‘very feathery kind of édematous appearance to the mgrgins of
the disc, Noticeﬂalso that éhe vessels proceeding over ;he disc margin;
particularly the arteriéles, seem to be constricted and bloétéd oht.

This 1s due to the swelling and'edema of the disc, and particularly promi-~
nent in the small arteriole about 5:30 at the disc margin.

Now look at Slide 17. How would you describe the margins here? This
1s Question 9. The disc margins here are indistinct and blurved and. we
see vessels apparently obliterated from the swelling and edema. Just as
the swelling would obliterate some of the arterioles and diminish arterial
flbw to the_periphery, the edema would similatly prevent venous blood
from returning; Do you think that the ﬁeins'lbok engbrged or widenedfih

this slide? This is Question 10. The prominent vein at 6:00 or 6:30 1s

engorged. Such venous engorgement is another characteristic that would
go along ﬁith-papilledema. Notice also that the cup is nbt_visible; due

to the edema of the disc.
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How would you describe the margins in the next slide, Slide 187

This is Question 11, This is a difficult slide. It is clear that the

temporal margin appears quite sharp and is nicely outlined by the pigment

crescent which is present. On the other hand, the nasal margin is

© quite indistinct and feathery. This is an example of pseudopapilledena

and would be difficult to differentiate from true papi11edema, however,

the nicely outlined border on the temporal side makes it somewhat easier.

-Also there does not appear to be any other evidence of increased intra—

cranial pressure such as hemorrhages or venous engorgement. We'would
3

: not expect you to be able to make a distinction such as this for sure}

but we wanted you to see an example of pseucopapilledema,
How look at Slide 19, another example of papilledema with blurred
margins and the presence of many hemorrhages radiating out rrom the disc

as though a sudden impact burst'many blood vessels causing the hemorrhages.

Note the color of this disc which is still relatively normal, pinkish-orange.
:-Compare this with the next slide, Slide 20, which is another instance of
: papilledema'with indistinct disc margins. There is Some suggestion of

~vessels being obscured at the disc and rising up over the edge of the disc

although this is fairly subtle. Hote however the color of the disc, par-

. ticularly the nasal portion, The disc is hyperemic and appears redder
 than we would normally expect. A hyperemic disc is another sign that
R would suggest papilledcma, pa1ticu1a11y in the beginning stages before

- the increased pressure diminished all blood flow to the disc.

Now look at Slide 21. How would you describe the disc? This is Ques-

tion 12, The disc appears to be regular in shape, the margins are india-

tinct, the color appears to be sonewhat hyp° emic and the cup/disc ratio
127 B
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- of the disc in this slide? This is Questiop 13. In this case, the shape

' is'regular, the margins are quite sharp, but the disc is extrémely and

“1s Question 14, In this slide, no discernable'cup is present;'there is

"physiological cup. It can be seen that the retinal vessels proceed over

" Question 15. We would estimate the cup/disc ratio in this slide to be

‘mately .4, It begins just slightly nasal to the temporal vessel origin

. I

appears to be about .1. You might also have noted here that the veius.-
are engorged, and the arterioles are irregulér'and interrupted by the
edema, all which would go along with papilledema.

Now look at Slide 22, How would you describe the four characteristics

abnofmally pale, the cup/disc ratio is approximately .1 to .2;

S ﬁow look at Slide 23. Can you perceive a cup iﬁ this slide? .This
certainiy a suggestion of ahslightly lighter céntfal area g; the disc,

but 1t is not sufficiegtly diffgrept'from the surrounding color of the

disc to stand out as a cup. In-this case, the cup/disé ratio ﬁould be

zero, | .

-

Slide 24 shows a diagrammatic repreéentation of two views of the

the rim of the physiological cup.. Look at Slide 25. What would you

estimaﬁe the'cup/disé ratio to be in this particular slide? This is

approximately .2 to .3.
What would you estimate the cup/disc ratio to be in Slide 26? This

is Question 16. Here, we would estiﬁate'the'cup/disc ratio to be approxi-

and proceedé tempérally. There is a,gfadual Increase in color and nerve
tissue, as you progress from a rather pale to a slightly reddish area.
We would locate the cup margin at approximatelybthis chahga. Notice also

the scleral crescent which is not counted as part of the disc diameter!
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Look at the next slide, Slide 27, - What would you estimate this ‘cup/
disc ratio to be? This is Question 17. We would aétimate this cué to be
about .Snto 6. It seems to begin at the nasal edge of the vessel and .
proceeds further toward the temporal margin. Again, there is gradual |
changé in color as you go femporally, but you are helpgd to locate the
margiﬁ‘bf the vessels going over the edge of the cup, particulérly notice~

- able at 6:00 and 12:00 o'clock,

If you were tq'see this size cup in an individual, it should raise

‘your indek of suspicion regarding the possibility of glaucoma. This would

be particular true if the éup[disc ratio in the other compénion eye was
at'least .2 less thaﬂ in this eye. Although such a large cup/disc ratio
‘may éimpiy be a congenital variation, it is a significant finding, because
it might also be the resdlt of glaucoma. . We would éuggest that whenevef
you see a'cup/disc ratio of this size, .5 or greater, that you check the
‘kintraocular pressure in the patient by doing fonometfy. An ophthalmolo-
A gist alsp would consider doing é §isual field.
Now léqk-at Slide 28. What would yéu'estimate the cup/disc ratio in
'this slide? This is QUeétidn 18. We would estimate the cup/disc fatio |
'~ to be approximately 0.7 to .8 in this slide. Here the cup marginé
gleafly extend nasally from the vessel origins, and we get a suggestion
-of the véssels plunging over the edge of the cub. Again, do not count the
slight scleral crescent as part.of the disc di#meté&.

What would y;ﬁ estiméte'tbé cup/discvfatio in S1ide 29 to be? This
. is Question 19. .VWe would esﬁimate the cﬁp/disc rafio here as approximately
0.7. Slide 30'diagramﬁatically repre;cnté hn.advancad case of glaucomafcus
cupping. The increased intraocular pressufé haSICQUséd a large part of
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‘thevoptic nerve to atrophy and has undermined the.normal rim of tissue,

) P

In the diagram we see that most of the ring of normal nerve tissue has
been atrophied and there is just a small crescent of nprﬁal tissue remain-
ing. A charact~ristiec ophthalmoscopic finding is the apﬁafent disponti;-
ui;y of vessels és you see in véssel A in thg-upper diagram, 'Slide 31
demonstrates a similar instance. What would you éstimate the cup/diéc
ratio-in this slide? This 1is Question 20. We.would estimate this to
be 0.8. There is virtually no normal tissue remaining temporally, but
there is about 20% réméiging nasally.

Now look at Slide 32, ﬁow would you déscribe the wh;I; disq? Thié
is Question 21, This 1s an instance where thg disc éppeafs Lo haye a
regulaf‘shape,_thg margins are indisti;ct, and fhere is some suggestion
that the vessels have té go over the edge of the disc, Color is probabiy
within normal limits and there is no cup'visible so the cup/disc ratio

would be zero. This is an instance where no physilologlc cup is visible

because of swelling and edema of the disc. There may well have been a

; physiqlogic Eup present.before, but now the edema'secop&ary to congestidn

has obliterated the physiologic depression.

‘Ndw look at Slide 33. What is the cup)disc ratio here? This is
Question 22, We would estimate the cup/disc ratio to be apprdximately
o7 Now look at Slide 34, .What would you estimate the cup]disé ratib ’
here? .This is Qpéstipn 23, It is somewhat difficult to‘estimaté the
cup/dise ratio in this slide pecause'wé can see clearly that temporélly
there i? very little normaivdisc tissue left so the éup_appears to.go‘
almost to the edge and the yeSselé c}early plunge over the’rim:atithis'

margin, However, naéally, there remains a rin of normal tissue, ' So,
, 130 P _ ) :
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in this case, although the cup margin proceeds quite far to the temporal

edge, the cup/disc ratio would be about .7 to .8. Notice here that the .

vessels appear to be pushed nasally and this is a relatively typical find-

ing in glauoomatous cupping.
. ki ~——— .
Also the last two glides which you have just looked at are the right
and left eyes of the same individual. While they certainly‘appear to
diffsr, they are both quite advanced and their cup/disc ratios are not
partioularly different although the disc and cup. look different.' Which

_eye looks the most severe to you? You may have to go back and look at
-

——

both slides, 33 and 34. This is Question 24. We would saX.that the left
eye, Slide 34, is more severely involved. There appears to be.a larger
area ofxnore pale,”and therefore, more atrophie tissue in the left eye
than in the right eye. Jihus the atrophy.is more severe in the left eye.
This uould be another good‘spot.to take a short break, Move_the rest.of
the tape fast forward to the end, and start with Side 1 of Cassette.No. 2
'for the next part. |

Next we will consider the critical characteristics of the blood
vesseis. In general the purpose of making these observations on the
blood vessels 1s to giue us information on which an interpretation regard-

ing vascular disease can be made. There are no absolute indicators of

I3

vascular disease, but all of these characteristics taken together can lead
to a diagnosis of vascular iisease, Again, quoting from Dr. Leinfelder,
"Surveying tte fundi of many patients, it has been determined that appar-
‘ent vascular deterioration can be observed in patients without otherwise
diagnosable vascular disease, while normal retinal yascular_appearances

nay occur with obvious general vascular disease. . ,F{most uniformly’
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recognizable changes} of the vessels consist of irregularity in caliber

of the arterioles which appears as loss of parallelism of the walls of
the blood coiumnj 16calized constriction; and obliterative véscular. .
phenomena. Thes; signg are the best indication of involvement of
> | fetinal arteries. However, variations of caliber can be simulated by
overlying an edematous retinal tissue, adjacent hemorrhage or cotton Qool
‘ areaé;'déeper placemeht of the vessel because of toftuosity, and {by}
the vessel {crossing} a light of dark afea in the fﬁndus'(light areas
bélow'an arterioie cause it to appeér narrowver). On an arkiﬁrary basis,.
attenuation in caliber is ;onéidered mild when it is not immediately.
noticeable;'moderate when easily seen; an& advanced when the vessels are
affected to a degree that makesf{if} difficult to {miss}. Increased
light reflex in segments of the same vessel may”accompany thesé changes
and'theré.may be crﬁséing gffecgs and_generalized narrowing."
In général ;hen, the most importamé characteristic that will hélp
you interpret.whether or not there 1s vascular diéeése pgeseﬁt 1s whether

or not there is much variafion in the caliber of the vessels that you

see in the fundus. An isolated instance of narrowing is not nearly as

significant as multiple changes in the caliber of the vessels. If you

have to make a very fine judgment as to whether or not the vessels are

narroved, the narrowing is of less gignificance.

-

Now iook at Slide 35. Let's qfckly go over the six criticai charac;.

teristics that you should obsérve when loo%king at the vessels. The seventh,

.as you remember, cannot be observed from a slide. The first is the number

and direction of the vessels. There should be branches to all four quad-

rants of the fundus. Second is the ratio of the arterial diameter to the
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- characteristic relates to tortuosity.

. P A

. vein diameter, the so-called AV ratio. You should judge this before the

third bifurcation of the vessels, using comparable branches of the artery
and vein. Thé third is the régularity of the vessels or the regulaxity

of the blood‘coihhn. This concerns the important'characteristic of'changes
in caliber of the vessel or blood colqmn; Fourth i; thé arterial light
refléx; 'This 1s to be recorded as the ratio of the width of the light
refiecﬁion to the width of the visible blood'column. This 1s diégraﬁma#
tically described for you in Slide 36. Although the light.reflex is not

an absolute indicator of yvascular disease, when the proportion of the 
1ight reflex to the widfh of the‘blood'cqlumh is changed ég;r example,

as indicated in the siide by thickening of the wall of the vesself, there

is an apparenf increase in the ratio of the arterial light reflex; Now

return to Slide 35. The fifth characteristic relates to crossing phenomena

which we briefly discussed earlier. These are defects in the apparent

" bloodflow whzre an artery crosses over a vein., They are significant if

they occur more than two disc diameters away from the disc,lbr if there

is nofable engorgement of the vein peripheral to the crossing. The sixth

Now please describe the six characteristics of the vessels that you

_observed in Slide 35. This is Question 25. In this slide, all four

branches are present. The AV ratio varies quite a bit deﬁending on which

:brancheé you are looking at} for.ekample, the vessels at about 6:30 appéar

| t6 have an AV raéio of about 1/3, certainly less than 1/2, yet the ratio

of the vessels at about 11:30 1s closer to 1/2, and between‘oné and two
o'clock, the ratio is greater than one half. You should report the

observed variations rather than give only one number. It would be difficult
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in this case to make a general statement about the AV ratio that would

indicate vascular disease, particularly because, in the next category,

the columns of blood are really quite regular throughout. Thefe does

[ 4

not appeér to be anything but a nice, sumooth gradual decrease in caliver.

'.The arterial light reflex is within normal limits, about one-third, cer-

tginiy less than a half. At the poiﬁts where arteries cross over veiﬂs,
there is no disruption of blood flow‘and,.therefore, there are no crossing
phenoména. ’ﬂastly, the véssels are not tortuous,

‘No go oﬁ to Slidg 37. The diagram on the right represents an instance
where an artery crosses é véin, with peripheral venous’ehéﬁrgement.: It

is an exaggerated example, but illustrates the point of a significant}y

crossing phenomenon., The diagram on the left of the slide shows périphérai :

nagering in an artericle, in this case secondary to an embolus. You ﬁill
see exampleq‘of 3uch narrowing later, .Right now, let's concentrate on
crossing pheﬁomené%ﬁ |

Look at the next siide, Slide 38. fhis slide hés sevaral abnormali-
tieé on.itithat are quité striking, including hemorrhages and egpdates
which we will disregard to the moment. Pay particular attention to the
area vhere an arteriole crosses over a vein at about 6:30,.1% t§ 2 disc

diameters from the disc. This is a good example of a borderline abnormal

2

_crOSSing phenomenon, There is certainly an apparent disruption of the

bloo& columﬁ and just the very slightest suggestion that the vein is
engorged peripﬂéral to the qfossing. Where you WOﬁld normally expect the
vein to beco;m graduall& nafrower, it in fact remains thé same or éligﬁtly
engorged. This would be a bo;derline 6r questionably significant crossing
phenomenon, particularly since: it is located just about 2 disc diaméters

from the disc. 134




Now iook at Slide 35. What do you think of fhe cr?ssing'pgg?omenoh'
located at about 5:30 within a disc diameter of the disc. 1s it‘;iégificant
or not? This is question 26, This defect is probably not significané be-
cause it is within a disc diameter of the disc, Although the dirgcﬁion nf
gﬁe vein changes'ﬁérkediy the vein does.not appear engorgéd peripherally..
Yet one cannont be dogmétic since there is a lineér, streak iiké'hemorrhage
one half disc diameter from the disc margin at 3:00. There are also several
difficﬁit to see cotton wool areas at 3:00, 2 to 3 disc diameters from the
disc.{ What do yoﬁ think about the crossing phenomenoﬁ located at about 6:30
or 7:00, about 2 dﬁsc diameters from thé disc? This 1is questioﬂ 27, This

..defect is also probably notnsignificant. Also pay attentiog:to the arterial

© 1light reflex as evidenced in several of the ﬁrterioleé. Notice the majof arteriole ;é
that bifurcates at the disc about.S:BO and courses downward, The arterial ..
light reflex is prominentiand variable, Particularly notice ;hg var#ability
and increase in the brénch of thgk arterioie that courses qaéally after bi-
:furcationa. In ;ome arterioles the.light reflex may appear less than %
the observable blood column and in others it may appear % or mére. The pbint
of shoﬁing &o;.this siide is thﬁt it 1s often difficult ﬁb mdke a generalized
sfatemént about the arterial light reflex, and in itself, an abnorﬁai light

reflex does not conclusively indicate vascular disease. In this case, in the

arterioles, the blood column and caliber appear relatively regular, with no

evidence of focal constxictions. With this evidence at hand it would be difficult

to make any unequivocal statement about the presence of vascular disease,
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With the presence of the crossing defect, you would certainly be more sus-

. sy

picious, One further bit of evidence is the small linear hemorrhage which is
located at 3:00 within a disc diameter of the disc, | |
Now look at Slide 40, Look at the arterioles in this slide. rWouid
yoh say that they get giadually and normally narrdw, 6r is there irfegﬁi;;
focal narréwing? .This is questidq 28, These vessels get g:adually and |
normaily narrower, N |
Now look at Slide 41, Slide 41 is an example‘of fairly twisting tortuous

vessels, It is in a completely normal individual who is.agé 27. The tor~

tﬁosity 1s congenital wit@zno pathologic significgnce. Do you think that

Jp——

the light reflex is increased in this case over what is usdglly considered
normal? This is.queétion 29, Yes, we would think that in most ofrthé arterioles
.there is.a light reflex of approximately % but since we know ;Here is no |
other evidence of vascu1;¥ disease or any disease in this nofmal individual,
" ‘we show yoq thié slide to poinf dut again that a given'isolate&‘abnormality
“in terms of the critical characteristic of the sli&e does not necessarily -
8 ‘l indicate the presence of wvascular disease, |
Look at ;he next slide, Slide 42, Would you call gheée vessels tortﬁous
or not? This is question 30, Yes, we would consider ;hese vesseié some-
.what twisting and tortuoué; yet there is no way‘to really evaluate their
pathological significance except that it is very rarely abqogmal. Really,
the only way to gain any further information is by comparing»it with thé.othef
eye, and evenlthen it is difficult to make a clearﬁjudgment. It is‘sométhing’

to observe, but not soﬁethingfto place large pathological significance upon,
136
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Now look at Slide 43, The top of the slide, diagréﬁmaticaf&f represents i
focal constriction 15 the arteriole and the bottom-represents‘geheralizea
narrowing in the arteriole. Inbetween is a vein to demonstrate the‘relative
proportions, . . _ | - ' A T

Now look at Slide 44, Do you see irregular changes'in'the caliber of

© the arterloles? This 1is question 31. Yes,‘tﬁere is marked change and vari-
ation in the caliber of the arterioleo as they proceed peripherally, par-
ticularly noticeable around 5:30 to 6:00, altheugh there is irregularity
threughout; What about the crossing defect that is located at about 11:30
within a disc dlameter.of‘éhe disc? This is question 32, This is a significantly
abnormal crossing, There is venous engorgement, and a marked interruptibn
of blood flow.

Now look at'éiiaé 45." Is there focal constriction and'irregular caliber
present in the arterloles in this, slide? This is question 33, Yes, this

"~ s another example of focal constriction and irregular caliber of the blood
vessels, most prominent in the inferior anterioles,

Now look at Slide 46 Here again there arc many focal irregularities of

caliber_present. There 1s also a general impression that most of tﬁe arterioles
are narrowed. Are these yessels vhat yeu would describe as tortuous?
This is question 34, Yes, we would say that these are definitely tortuous
arterioles, but again, it would be hard to attribute signigicance to that in
itself, Certalnly, there is vascular disease present. .

Now look at Slide 47. What would you estimate the AV ratior to be? .

This is qﬁestion 35. We would say that the AV ratio is certainly less than
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% here and we get the géneral impression that the arterioles are narrowed

VTS AT

and, while not difficult to see, certainly much less prominent than one.

would expect,

Now look at Sli&e 48. Whht would you ¢stimate the AV ratio to be hure?

This is question 56; It varies in some places but it's genéraily one half or

less. And we get the impression that in general all the vessels including

both the veins and the arterioles are narrower than usual., This is another

instance of opfic atrophy with generalized narrowing of the vessels, The

AV ratio is not changed because arteries and veins are both narrowed,

Now look at Slide 49, What would you estimatelthe AV ratio in ‘this slide?

This is question 37, In most vessels the AV ratio is within normal iimits,

- greater than %, close to two-thirds. Yet, again there is the impreésion,'that

both the arterioles and veins are generally narrowed., We wouid not ekpect

you to have this same feeling for generalized vascular narrowing. As we said

earlier, when you really have to Ery to think very hard whether or not vascular

-./”"“ T

arterial narrowing is present, it is probably not terribly significant,

In the preceding few‘slides, we‘were looking.at abnormal AV ratios where

the artérioles vere generally'narrowed. In the next slide, &lide 50,-we have

a case again of an abnorma’ AV ratio of approximately 1 to 3, Eértainly less

than %, where the veins are widened rather than the arterioles narrowed,

Venous widening is often the early sign of diabetic retinopathy. This slide

shows an advanced diabetic retinopathy. It will not always be casy to determine

»

whether the veins are widened or the arterioles narrowed, and we would mainly

expect attenticn calléd to the abnormal AV ratio.
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" Look at Slide 51, What is the AV ratio in this slide? This ;s‘qﬁestion

" 38, Here again the AV ratio is certainly less ¥, probably close to 1/3..-

Are the veins widened or are the arterioles narrowed? This is question 39.
Again in this case the veins are widened and the arferioles #arrowed - 1.2,
both factors are p;esenti This is a case of papilledema.which is simila?
to some you have seen befdre, where, because of the congestion, the veins
become'engorged.

"Very.briefly we will touch on major occlusive vascular discase. Slide

52 indicafes diagramatically the obstruction of an arferiole. Peripheral

to the block is retinal edema and swelling and greatly diminished arteria

— .
1Y

bloodflow.

/"-‘-“‘ TN

Slide 53 shows an'example of an arterial occlusion simialrvto.that shown
in the diagram. There islgn obstfuction_occluding the arterio}é.af 11:30,
1 disc diameter from ;he disc, Peripheral to this is é iighter area of fetinal
edema, which is actually a very lérge cotton wool area. | | | |
| Total central retinal artery occlusion ?s a true medical emergency.
Along with the sudden visual loss, the entire retina will look like tﬁe
upper pért of the sli&e, except for a "cherry red" spot ihlthe.maéula.
Treatmeht.should be instituted imﬁediately,. (See pp. 259-260 of Neﬁell'or
pP. 43-4%4, and 110-111 in the yellow Lange publication,)

Slide 54 is an example of a central retinal vein occlusion, Virtually

. none of the usual landmarks are visible in this slide. There is severe

hemorrhage and cotton wool areas. In contrast to the relatively bloodless

appearance of a central retinaljartéry occlusion, the central retinal vein
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oéclusron appears quite hemorrhagic., In pééi, it might remind the: more
imaginative of a strawberry ice cream sundae, This kind of occlusios is"
often due to arteriosclerosis, with obstructioq of the vein secondarjlto
compression by the_artery within the shared adventital coat, .
We'ﬁave finished describing the vessels, Now would be a good.place to
taks snother short break.' When you return we will consider.the geqeral back-
grouns of the fundus. qu} P 7’/’)3"::?:
We'll now begin consideration of the general background of the fundus
which includes both the genewal pigméntatioﬁ of the retina and choroid,.plus
the second characteristicj ;stinal trsnslucency and integrity. We'll consider
the general pigmentation.first. T
Look now at S1ide 55 (Slide 55‘is'a'repeat of Slide 1), Slide 55'shsws .

a fundus with’avérage plgment, We will conrinue to show you a range of

normals, in order for you to get the idea of wide rahge of normal fundus

{ _—~=="-. pigmentation, It is very rare to have ‘an abnormally pigmented fundus, This.

generally occurs inlcongenital albinism or in congenifal melanosis, so the
primary purpose’ of this is.for ysﬁ to recognize that wide variations in the
general'pigmenration are not necessarily abnormal, Irregular clumping of
pigment, in the general background however, may be an indication of psthologicai
process or nevus, etc, | | | N ‘

Now look at Slide 56, Slide 56 shoﬁs'a'fairly blond funsus that would
typically be found in a light-skinned blond individual, Here thevgenerai |
ﬁigmentation is oéfa lighter hue. The pigmentation of the fundus generally

follows the skin pigmentation of the individual,

140

f:1:;E;




Slidé 57 represents another kind of normal, and this is.what 1s usually
called the'tigroid or tesselated fundus because it look; 3omewh;: like a,l
tiger skin, The actual pattern is created by a network of choroidal véiné
intermixed with choroidal and retinal pigment, providing this tiger-1like
pattern, The choroidal‘veins are actually the light pink_canal-liﬁe'stru;tures
that you can see in the background, This is a normal variation of pigment

content in the fundus.

Slide 58 shows a dark fundus which would normally be.seen‘in a dark or

black skinned individual. The verticaliiine in the slide is just a fixation

mark and ends at the fovqa:

——

translucency and

Now we will consider the vé;iations in normal retinal
. Integrity., The main point is to differentiate betweeh some of the morc
important interruptions of the retinal integrity,
Look at Slide 59, 'Siide 59 is an exaﬁple of thé so-called deep or intfa-'
retinal hemorrhages. These are the dot or blot shaped hemorrhages whiéh
" look almost as though they were splattered on with a wet séongé. They are
‘of varying size and their borders are relatively blurred,
; Now 10§k ;f Siidg 60, Slide 60 shows piimarily examples of wﬁgt are
. called superficial‘or flame-shaped hemorrhagés.. These hemorrhagéé'are
linear, primarily because they follow the course of the longitudinal neural
fibers in the nerve fiber layer. ‘These are most notable along the vessels
leaving the disc at about 1:00, approximately one or fwo disc' diameters ffom
-the*disc, as well as some located at about 2:00, ;ight at the disc margin and

proceeding temporally out,




Now look at Slide 61, Slide 61 is a classic example of a 9@51;-pre;l
retinal hemorrhage which is located in front of the retina., (This phﬁtograéh
shows only a small retinal area) These are usually characterized by a fluid
level as is evident Sy the hemorrhage present in the center of the slide.’
Note also the marked arteriolar irreguiarity in the vessel coursing across the
lowér %/3 of the slide, | | ‘

Now look at Slide 62f What kind of hemorrhages are present on ;his
slide? This is question 40. Thése hemorrhéges are deep hemorrhageé, dot
or blot shaped for the most part. The yéllowish afeaé.are exudates-wﬁich.we
will discuss ;horély. e B |

Look now at Slide.63; ALocated at apprbximately 9:00 one disc dlameter .
. from the maéula are two rather émall fairly well deﬁarcated red areés. Tﬁege
are small punctate hemoréhages which are §ften referred to as micro aneurysms.,
Notice that they are n§t appérently touching a blood vessel, True mic;o
.aneufysms, ére ususally less thag 75 microns, which 1s below the resolving
‘ﬁower'of the ophthalmoscope. Hence, true micro aneufysms ére not visible
by ophthalﬁoscopy. So, although one can talk about well outlined punctate -
hemorrﬂages.characteristic of diabetes, they are not truiy the microséopic
microAéneurysms. Some may wish to call these macro aneﬁrysmshto make & dis- .

tinction between the actuai-microscbpic lesion, However, ;s long as one is
’élear.about what he is referring to wifh the term micro anéurysms, any term {s
all right, Siide 64 diagramatically represents the relative';ize between the
.disc and somevmicgg aneurysms, Slide 65 diégramétically compares micro'.
aneurysms with a sharp margin,'E; other kindg of hembtrhages which have

more biurred margins. | ”

"Now look at Slide 66, 1In this slide both micxro aneurysms and daep

-hemorrhages are present, We could not reéliy qasily distinguish the twc
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on this slide. ﬁdwe?er;‘with'fluorgscein angiography, a special technique where
. fluorescein Is injected intravenously, the micro aneurys;s develésfaé'br;ght
areas throughodt the retina. Hemorrhages do not £111 with fluorescein and are
.reprgsented,as black spots, This is seen on Slide 67. You should compare
| back and forth between Slides'66 and 67 to distinguish between the micro ]
aneurysms and the‘deep hemorrhages. The two slides have ;he smae.section.of
the smae fundus represented on them, although the proportions are somewhat
different, .
Now look at Slide 68. This slide demonst?ates Eﬁo of the gray or whitish
changeé-which may occur ;p);he retina, 1In particu}ar we can demonstrate on
this slide exudates and cotton waol‘areas. fhe-exudates aréﬂiocafed at ap-
proximateiy 9:00, 1 % to 2 disc diameters away, most'prominent‘in“the macular
~area, Thése are yeilowish, well demarcated areas. The cotfon wool areas 

are located at approximatély 11:00 and 12:00, and they are whitish, fluffy h
P . cumulus cloud-like areae,'which, In contrast to exudates, envelbp or obséure
the blood;vessels as a.cumulus cloud.wﬁuld. The exudates are felt to be a
reéult of stasis such as may accompany venoug migro infarction, Cotton wsol
areas have see; demonstrated to be the result.ofzeméli emboli océluding
i terminal precapillary arterioles, but this does noé seem to expléiﬁ the mecha-
nism in all the condifions that they are found. 1If ybu care to réad more

about exudates, we would refer to the section in Prior and Silverstein,

: pages 108-109.

Now look at Siide 69, What would you call the.light area approximately

o R R NI R S R T LT

between 10:00 and 11:00 within a disc diameter of the disc? This is quééfinn

41, This is a cotton wool area as it clearly envelops and obscures the blood
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pessels. If it were en.exudate, it would appear to be located benesth the vessels
or much flatter and would not obscure the ve:sel. R
Look at slide 70. Notiée the small wel]_demarcated yellow dots'scattered
throughout the background of the.fundus. These round yellow areas look very
much'like exudates w'th sharp margins. However, _hey are not. They are called
Drusen and rarely have any pathological significance. Often these are symmeaically

distributed between both eyes, as opposed to haer exudates which would not be sym-

metrically distributed. Another way to differentiate the two is that these

.exudates frequently are larger with irregular margins whereas Drusen are smdller,

round and usually distributed in either macula or the entire fundus or both.
4%

However, 1t is sometimes very difficult to discriminate the two.

ma—

Now let us look at Slide 71. What are the yellowish areas in this slide? This is
, _ . 2 ‘.
2 :
question 42, These are rather typic‘al macular dwusen @xudates‘ They are localized to

_the macula and have produced some pigmentary disruption which often occurs. The vision

is normal even though this is a rather pathologic picture.

%,,a“‘"Nowulook.at Slide 72. What is the light-eolored area at 11:00 two disc diameters
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‘from the disc? - This is question {3 on your answer sheet. This represents a cotton-wool

area. It looks fluffy and cloud*like and definately obscures the Vessels.
Now look at Slide 73. The lighter white area located at 6:00 near the disc and of

slightly larger size is an artifact. Also, the black small areas are artifactual.

‘Describe and name sny abnormalities with regard to the retinal’tranalucency or integrity

that you see. This'is question 44, 1In this‘slide~are located seVerel areas of exudates,
most noticeable at approximately 2:00 and 3:30, two to three disc diameters from the disc.
There is also a small area located ebout 1:00. These areas are yellowish and do not
obscure the vessels. The vessels clesrly go over them. Additionallp, there are several
small nich—aneurysms present.. It would be, of course,bhard to tell these from

smell dot or deep hcmorrhnges. Thare 18, for excmple, one
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- arterioles coming off the d'l_sc.at about 11:30 or 12:60' it 18 less than a half

. obscures the vessels and iskind of whitish yellow could be ﬁistaken for a

- .
ed .

present very near the periphery of. the slide at about 2::30, four disc
diameters away. There is also one present at about 5:0.0 one disc diameter
away. How would you describe the arterial light reflex in this stide

which is Slide 73, question 45?7 The light reflex does vary somewhat in thds

slide, Particularly in the vessel commg from the disc at about '6:00, the light

reflex is quite prominent, maybe_~even greater than one half, whereas in the

and within normal limits. Of course, we have other evidence for disease in
this fundus,

Now look at Siide 74, © The large whitish aréaz-at the disc margin which

cotton wool area, However, this is a congenital anoinaly called myelinated
nerve fibers andv,gen"erally has no pathological significance. They are typically
located at the disc margin although they may very rarely be seen in otler
areas of the fundus, Often times it is possible to make out a linear pattern
of the nerve fibers, which will help you to distinguish it,

Now look at Slide 75. Slide 75 shows, particularly at the center of
the slide, a diffuse area kind of milky appearing, with a brighter whi.te area
in the center, This is diffuse retinal edema ter'l\da.ng to obscure the reddish
color of the normal pigment. This happens to be a case of acute chorioretinitis,
It may be difficult for you at this point to reliably distinguish between
the whitishness from retinal edema and some of the other whitish abnormalit:ies
that ve have seen. Try to get in mind the soft diffuse kind of whiteness

merging slowly to the normal that is evident ");% this picture.

Now we have finished the section on the general background and will bricfly
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consider the macular reglon.
The next slide, Slide 76, shows a normal macula with a relatively

B even distribution of pigment, no clumping, somewhat darker reddish or

[ 4
>

brownish than the rest of the background of this blond fundus. There

’ 18 a prominent scleral crescent at the temporal disc margin. The verti~ :;
" cal line in the upper half of the slide ending at the fovea 1s a fixation fﬁ

ahk%mw* : ’ T o : 4

target. fﬁ

Slide 77 shovs. clumping. of pigment in the macular region with some

suggestion of edema of the surrounding retina'(in ﬁhis case_the macula).
This is abnormal. .

Now look at Slide 78. Fully describe this slide using all the criti- o .
cal charééteristicsvthat‘we have discussed, beginniﬁg with the disc, then
the vessels, the‘general Background, and then the macuia. .This.is'Ques~
tion 46, = - -

The disc is reguIar.in shape, the margins are within normal limits
although not'fharp. The color 1s a normal pinkish;orange, the cup/disc
ratio is aﬁprdximateiy .2. The disc appears within norgél'limifs.: |

with regard to the véssels, there appear to be branches ;o'all fou}
quad’ ants, the AVbratio vafies, in most cases it appears.to be about 1:2
althéugh in some cases it is greater than 1l:2, in some cases it is less
than 1:2. There s definite frregularity 6f caliber in.sOme of the
arterioles as they progress towgrd the periphery, farticularly noted at
approximately 6:30 one disc diéméter from the disé. The arterial Hght

reflex is variable and ranges from greater than one half at 11:30 one

disc dismeter away to less than a half at 6:30. There is a crossing defect

at approximately 11:30 within a disc diameter witﬁsvenous engorgement
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peripherai. This would be a significant crossing phenomeév\ Another -
crossing located just peripheral to it is also significantly abnormal.

: . \
The vessels Co not appear tortuous. In sum, there is definite evidence

of vascular disease.

Considering now the backéround of the fundus;'the general retiﬁal
and choroidal pigmentation is within normal limits. With regérd'to the
retinal translucency and ihtegrity, there are definite abuormalities
present., At léast twb_kinds of)hemorrhages are preéenﬁ: There 18 a
superfiéial flame—shapedﬁﬂemérrhage present at about 8:30 quite close to
the disc. There are seve{hl.others presené_as well. Thefé’are also deep
dot or blot shaped hemorrhages, particularly noticeable at approximately
10:00 two disc diameters from the disc. .Thefe are several cotton wool :
areag inciuding those located at approximately 7:00, 1% disc diameters
from the disc, and aé 5:30 quité'nea;.the disc. Thére are also exudates
present érouné the macular area. The general background of the fundus
in terﬁs pf_ips-translucency and integrity is certainly abnormal in this
case.i Thére-is;a sﬁggestion of retinal edema located {Q the same area
ﬁs tﬂe sﬁaller cotton wool area, that is, at 7:00 1% dise diametérs away.

Thé macula appears normal, but there are the pregénce of exudates

around the macula.

’

Now look at Slide 79 and again describe all the critical characteris-
tics.of the fundus. This is Question 47.
. i 0., e . S _
The disc is «ebnd, the margins are clearly outlined and sharp, color
is within normal limits (a slightly pale pink or orange),.and»the cup/disc
ratio is zero or 0.1. It is very difficult to Visualize clearly any cup .

in this slide. . , R
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Aarterioles, particularly notable at 11.:30. Thé arterial light refiex
be any crossing defects of significance(or otherwisj} and there is no

in normal limits. Considering the retinal translucency, there are several

with no obvious.clumping or granulavity of the pigment.

‘81ides and additional tape are available from the same location you

. £

There are vessels to all four quadrants. The AV ratio is generally

about one half or less. There 1s irregularity in the caliber of the
is within normal -limits, less than one half. There do not appear to

notable tortuosity.

" Regarding the general pigmentation, this is a dark fundus, but with-

superficial flame-shaped hemorrhages present with white centers at 8:00
and 10:00. Cotton wool areas are present near the disc. In fact, they
surround the disc and overlie or obscure underlying vessels.,

The'generaluappearance of the macula is also within normal limits

That completes Section I of the unit on ophthalmoscopy. Remaining
now are Sections.II_and ITI. 1In Section II you will learn the basic
skills in handling the ophthalmoscope, and in Section III you will put

that,together gith'your knowledge of the fundus abnormalities, observing

with your ophthalmoscope various normal and abnormal slides simulated

in a mannequin. We would suggest that you wait a day or several hours

before you begin Section II and Section III. This will give you an

opportunity to see how nelllyou'can use what yoh have learned in Section I.
ihere is also an optional addition to Section I, which you are in-

vited to study if you desire.' It is short and contains brief descriptions

of some less common, but nonetheless important fundus abnormalities. [ {//

obtained these.
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APPENDIX B

NEURO-OPHTHALMOLOGY UNIT TEXT FROM SECTION ONE
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Neuro-ophthalmology

»

This unit contains four sections. Listed in order they are: Visual
fields, pupils, motility and the fundus. Besides the tapes which contain
the narrative describing slides there are several handoufs which accosipany
each section. These handouts include objectives for each unit and sheets
upon which your answers to questions asked in the tape should be written.
The correct answers to the questions are given on the tape so that you may
evaluate your own performance on-the unit. The individual sections are
self contained units so that it is not necessary to complezé ali four
at once. It is suggeéted, however, that you complete each individual
section in one sitting.

There are five structures through which light passes before it is
converted into an impulse to be carried by the optic nerve. Thé five
structures are: the cornea, the aqueous, the lens, the vitreous, and the
retina. An opacity in any of these will cause a field defect by preventing,
paftiglly or completely, the entryxof'lighé into the eye. If a patient |
has an opacifiration of the lens called a cataract this may cause é'field
defect. Slide 1 shows a cataract that can be readily seen with only a
flashlight. An ophthalmoscopic exam may also reveal a retinal cause of
visual field defects,'as for example a retinal detachment which is shown
in Slide 2. Opacification of the cornea may be a rather obvious caﬁse of
a field defect. ~ /

Slide 3 shows a pseudoﬁonus ulcer of the éornea. ‘A_patient's facial
configuration, for example, a protuberant brow, a large nose, or drooping
upper lid may give false field defeéts. A normal Visual field defect is
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"etc., to the light and then wiggle your own finger. Can you see it move?

the blind spot. The normal blind spot exists because there are no visual

receptors in the optic nervehead. A scotoma is a localized defect in the
visual field that is surrounded by areas of intact field. A relati&e_
scotoma is one that is present for only cerfain strengths of illumination.
An absolute scotoma is insensitive to light no matter how strong that
light is. With this in mind, what gffect, if any, does the strength of
illumiﬁation have on the measurement of visual field? This is Question 1.
The brighter the illumination the larger the visual field becomes,
thus with very weak illumination field defects maj not be evident because
the field at that illumination is not large enough to include them.
Large blind spots may be due to papillitis, glaucoma, chorioretinitis and
retinal detachment to name some of the causes. If a patient has a lens
that is complefély opaqué in one area, no vision is possible through that
area of lens. If, however, the lens is not completely opacified but only
cloudy what would you expect the effect fo be on vision? This is Question 2.
There will not be a complete field defect but a relative defect.
Vision is not totally lost in the area but is somewhat cloudy or blurred.
Becaﬁse some defects are.relative but not complete the usual confréntation
method of checking visual fields must be modified to pick up these relative
defécts. Most medical students and physicians are familiar with the
method of confronting the patient'and~having him sfatebat what point he_v

-

sees the doctor's finger wiggle. However, try the following test on

-

yourself. Hold up a translucent sheet of paper, a piece of cloudy glass,

Of course you can. No one asked you if copld see ‘it clearly. If mno one

- 150

166




asks that question many patients will not volunteer the information. The

following method will help overcome the situation.

Slide 4. Confront the patient as usual. Cover one of the patient's
eyes. Have the patient fix his éaze on your nose. Then hold up both
hands at eye level with palms facing the patient. Have the patient tell
you which palm is clearer. Repeat this with your hands in a higher and
lower ﬁosition than original. The X's on the slide depict the three hand
positions that you should use. Then repeat this procedure with the other
eye. This will allow you to pick up relafive field defects. This is a
simple screening method and takes only 5 to 10 seconds to perform but it
will catch many patients missed by the standard wiggling finger method of
confrontation visual field testing. Other causes of field defects require
some understandingvof neural pathways, which we shall now consider.

What a person sees with eacﬂ eye separately constitutes the visual
field for that eye. For the moment, we will consider the visual field
of each eye to be an area that can be divided into a right and a left half
as shown in slide 5.

Associated with the left side of the visual field of each eye ére
nerve fibers running to the right cerebral hemisphere. Similarly, to the
right visual field in the left hemisphere. What cerebral hemisphere is
operational when a person sees an object on the temporal side‘of the visual
field in 08 and on the nasal side of the field in Oﬁ? This is Quesﬁion 3.

-

The right hemisphere. Thié question simply described the left half

of the visual field for each eye. This is related to the right hemisphere.

A retinal area is related to, but'gpt equal to the visual field. The
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right retina of each eye is associated with the right cerebral hemisphere
and similarly for the left retina and left hemisphere. Since the right
~retinal area is associated with the right cerebral hemisphere, what visuul
field is it assoeiated with? ‘This is Question 4.

The left visual field. Thus the left visual field, right retina ere
both associated with.the right hemisphere and the right visual field and
left retina with the left hemisphere. Since the above is true,.choose
the diagram from Slide 6 or Slide 7 that best illustrates the correct
relation between visual field, retinal area and cerebral corex. This is
Question 5.

Slide 6 is correct. Turn to Slide 6 if you are not already there. This
shows the left visual field projecting an image on the right retina which

in turn sends en impulse to the right cerebral hemisphere. Similarly on the
other side. Simplistic though it is, this slide essentially diagrams the
important neural pathways involved with visual fields. We will now present
the same pathways as shown in Slide 6, but labeled this time.

furn to Slide 8. You have probably heard of the term tunnel vision
.to designate lateral visual field defects in each eye. Where would a
lesion have to be placed to cause this? This is Question 6.

Refer to Slide 8 now and whenever you would conmsider it)helpful.

The answer is optic chiasm. Notice the fibers cfossing to the opposite
hemispheres carry impulses from the temporal visual field of each eye.
Tunnel vision is more correctiy called bitemporal hemianopsia. Bitemporal
and hemi referring to the temporal half of the visual field of each eye,

hemianopsia meaning loss of vision. Bitemporal hemianopsia is a type of
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heteronymous hemianopsia; heteronymous implying that one part of the
visual field of one eye is gone and a different part of the field of
the other eye is missing. In this case the left half of the field
for the left eye and the right half of the field for the right eye are
missing. What effect would a lesidn have if it totally obstructs
impulses traveling along the right optic tract? Specify the visual
field defect. This is Question 7.

~ The left half of the visual field of each eye would be absent.
Knowing what a heteronymous defect is, can you figure out what this
condition is called? See Slide 8. It is called homonymous hemianopsiaj
homonymous referring to a defect that affects the same part of the
visual field in each eye. In this case the left part. The results of
sectioning the right optic tract might be depicted diagrammatically in
the following manner on a patien;'s chart.

Slide 9; The lined area indicates the lost portion of the visual
field. The clear area indicates where vision has been retained.

Go to Slide 10. If the patient had the following visual fiéld loss,
wherelwould his lesion be? This is Question 9. |

The lesion may partially affect either the left optic tract or optic
nervé. Because the defect is not bilateral we cannot localize it
closer. The condition shown above is a unilatefal hemianopsié, that is,
loss of half of FPe visual field in one eye. The c;uld oniously appiy
to any defect o{ half of thg fiéld in one eye. Thus the term unilateral
hemianopsia is not specific enough to allow you to localize a leéion.

Drav the defect that results from sectioning the left optic nerve.
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This is Question 10,

Slide 11 depicts this field. Not only does the left half of the
visual field project on the right half of the retina but also the top
half of the visual field projects on the bottom half of the retina.
Therefore, the retinal image is upside down an@ backwards from the actual
position of the object that a person is looking at. We may thuz pssen-
tially divide the visual field and the retina into quadrants. Just as
the right retina projects to the righf hemisphere and the left to the left,
so does the uppef retinal area project to the upper occipital lobe and
the lower to the lower occipital lobe. The structure dividiﬁg'upger
from lower occipital lobe is called the calcarine fissure, with the
visual field defect as shown in Slide 12. This defect is a right
inferior homonymous quadfantanop§ia. Where is the 1ésion in the
occipital lobe? This is Question 11.

The 1e§ion is in the left occipital lobe above the calc;rine fissure.
Case 1l: A 23 year old.female who has a history of nothing more than
the usual chiidhood diseases comes to your office complaining of headaches

and aﬁenorrhea. She has no visual complaints. While giving a physical
exam, . you notice that her hands are very large and her facial features
seen quite coarse. On cnfrontation fields thé patient says that your
right hand is more blurred in 0S and your left hand in OD. Postulate oné
cause of these conditions. Diagram the field defeét and then name it.
This is Question 12, o g

Turn éo Slide 13. A pituitary adenoma causing acrbmeglia is a likely
cause of the temporal hemianopsia that is described in Case 1 andvshown»here.
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Case 2: A patient comes into the emergency room after being involved
in a fight with several other men. His face is quite bruised and he has
a big lump on the back of his head but all things considered nothing
serious seems to have occurred. So you clean him up and send him home. A
few days lateor the patient returns. At this time he is almost comatose

anéxbas some left hemiparesis and a severe headache. Remembering the
AN

v

histof&xof head trauma, you do an angiogram. This establishes the
diagnosis for you because it shows a large mass distorting the pathway of
the middle cerebral artery. Postulate a diagnosis and describe a field
defect consistent with this patient. A subdural hematoma caﬁéing left
homonymous hemianopsia due to interruption of the right optic tract is
likely what exists in this patient.

Case 3: An elderly méle with symptoms of basilar.?rtery insufficiency
such as drop at;acks and diplopi; complains of walking into objects on
his righf side. His bldod pressure is 190/110 and he has no functional
deficits on neurologic exam exéept for a right homonyﬁous field defect.
What might‘héVe caused this in such a patient? This is Question 13.

An‘occipital lobe infarction is quite possiblé in this hypertensive
patient. This could destroy part of the visual cortex and could cause
the homonymous defect described.

Case 4: You are readingva patient's chart. It says he ha? right
hemiplegia causedrby a stroke. The visual field defect is stated but
the wrifing is illegible. The &efect is either'homonymous or heteronymous

hemisnopsia. Which to you seems more likeiy and why? This is Question 1l4.

Homonymous seems more likely. This stroke could have affected the left
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optic radiations and/or the left parietal and temporal lobes more similarly
on the right. Injury in these places can causé homonymous hemianopsia.

Case 5: Turn to Slide 14, Here is the field of a patient with an
intracranial tumor. Postulate a specific type of tumor, its location
and how it could cause this defect. This is Question 15.

The answer is a pituitary adenoma. This tumor doesn't interrupt
all the‘chiasmatic fibers at once, thus causing an abrupt and complete
bitemporal hemianopsia. It starts in the superior temporal quadrant in
each eye ané then progresses to involve the whole temporal half of the
visual field. F'nally, it causes a total visual field defect if let go
long enough. ] |

Case 6: Here is the visual field from another patient. Slide 15.
This defect is also caused by an intracranial tumor. Locate this tumor.
This is Question 16. '

This tﬁﬁor is in the right occipital cortex below the calcarine fissure.
Alternatively, it may be in the right temporal lobe causiﬁg aamage to
part of thé visual pathways passing through there.

This ends the section on visual fieldé. Now is a good'time to téke a

break if you want one. When you come back turn the tape to tie section

on pupils and start with Slide 19.
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PUPILS
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The routine physical exam always includes a check on the patient's
direct and consensual pupillary light reflexes and the pupils' response
to acccmmodation. In a normal patient checking all three reflexes
should take at most about 10 to 15 seconds.

The direct light reflex. Slide 19. In a dimly lit room ha§e the
patient fix his gaze on a distanf object in the room, then shine your
flashlight from the side, the light of your ophthalmoscope also works,
into each eye separately. Avoid stimulating botb eyes at once and then
see if the pupils comnstrict. Note whether the pupil constricts quickly
or sluggishly. You should not stand directly in front of the patient to
avoid having the patient focus on you and thus stimulate the near reflex.

The consensual light reflex. 'Slide 20. The procedure is the same as

for the direct exceptf: this time when you shine a light into one eye watch

whether the pupil in the other eye constricts. Again note whether the

reuction is quick or sluggish. If you shine a light in a normal OD the

pupils of both eyes will comstrict. If you then immediately switcﬂ your
light beam to the left pupil that pupil will stay constricted if OS is
normal. If you do the same procedure on another patient but this time OD
is normal and OS is blind, would you expect the same results? This is
Question 1. )

The answer is-;o. OoD will.;éact directly and cause the blind 0S to
react consensually. Héwevef, 0S can react neither directly nor cause OD

to react consensually. Thus we see that the pupillary constrictor
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mechanisms are intact in a blind eye but tﬁat it is unable to get infor-
mation~in to set off these reflexes. With this in mind does the inability
of 0S to cause either direct or consensuai light reflexes indicate a
defect in its afferent or efferent pupillary reflex path? This is Question 2.
The defect is in the afferent péth. As we said, the pupillafy
constrictor mechanism, the efferent path, is intact, but since OS is
blind the information is unable to traverse the afferent path to activate
pupillary constriction. Thus a light shined in OS is unable to cause or
maintain pupillary constriction in either eye. If in this same patient
a light is shined in OD it constricts directly and OS constricts conQ
sensually. If the light is then quickly shifted to shine in 0S what will
happen to 0S if it is blind? This is Question 3.
| The constriction in Oé will not be maintained so that the pupil there
will dilate.
Slide 21. This is called the swinging flashlight or Marcus-Gunn,
if you like eponyms, reflex. This reflex can also occur in an eye with

retinal or oﬁfic nerve damage which is not entirely blind.

at gy

The pupillary near reaction and the response to accommodation.

Slide 22. For the first two reflexes the patient has fixed his gaze on

S e e e

a distant object. To test the near reflex, start with the patient
focusing on a distant object and then have him quickly shift his gaze to a
near object. For example, his thumb held about one foo: from his eyes.

The pupil should constrict as he focuses on the near cbject. Some cphth-

£ almologists like to use a flashlight to diffusely eliminate the pupil when

they test this reflex. This does-constrict the pupil somewhat but it also
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makes the whole process easier to see. Try it yourself and see if you
like it. It is most helpful in brown-eyed people where the black pupil
and a dark brown iris are a little harder to distinguish.

Suppose that a student is reading in the library and he rests for a
minute and just looks around the room to see what is going on. Then he
quickly begins reading again. As he starts reading, do his pupils become
dilated or constricted? This is Question 4.

They become constricted. The situation described is one that will

elicit the near reflex. Argyll Robertson pupils are suggestive of central
- nervous system syphilis. These pupils bilaterally do not reéét to light.
Therefore they have no direct or consensual reflex. There is also an
irregulaf pupil but they do constrict 6n the near reflex. AR pupils are ‘
traditionally miotic alreédy, buE not always so.
In Slide 23 we éée a case of Argyll Robertson pupils. Notice that they J
are unaffécted by dark or light as shown by the black and white . boxes J
respectively on the slide. The third picture shows convergence and sub-
sequent puéiliary constriction by the patient. If a patient 1ack§ a | :
conseﬁsual reflex buf has a direct reflex, what w71l happen to both eyes
when a light is shined in OD? This is Question 5.
OD will constrict and 05 will nof react. Knowing this may we make
any statement as to the presence or absence of the near refie;? This is
Question 6. .
No. The direct and consensual reflexes and the near reflex proceea
by partially different paths as we will see later. Deficienéy of one
doesn't necessarily imply deficiency of the other.
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A 23 year old man with a positive VDRL and FTA test for syphilis is
your patient. Confidently you examine'his eyes expecting to see Argyll
Robertson pupils, but you don't. His entire ocular exam is normal.
How do you account for this? Tﬁis is Question 7.

AR pupiis are associated with advanced neuro syphilis,tabes dorsalis

or general paresis, but not with cases of recent origin. If this patient

was left untreated positive AR pupils would be more likely though not
necessarily present when a man was in his 50's or 60's.

There are four categories of causes for unequal pupil size in a
patient's eyes. They ;re: drugs, meurologic disease, ocular disease
and congenital.Drugs. There are many drugs which affect pupil size.

Your best guide to the specific drug in each case will be the history of
what the patient has been in contact with. ”Determination of whether the
pupillar& abnormality is unilateral or bilateral may help in some cases to
distinguish a local from a systemic drug. Systemié drugs will not_usually
be unilaterai, however, 'a local agent may be present in both eyes,
thereby rendering a distinction from a systemic drug more difficult.

There are essentially three types of drpgsxfhat may affect the pupil.
Cycloplegics, mydriatics and miotics. A miotic is a drug that comstricts
the pupil. The drug most frequently used therapeuticaliy to accomplish
this is pilocarpine. These drops are instillea directly into the eye.
Pilocarpine is a ;holinergic drug. It constricts the pupil. VRemémber,
cholinergic constricts, CC. Therefore, one might expect that an anti-
cholinergic drug would dilate the pupil. This is, in fact, the case.
Dilation of the puéil is called mydriasis and this can be accomplished
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with atropine, scopolamine or mydriacyl. These are listed in descending
order from long to short duration of action. A cycloplegic drug causes
mydriasis and also paralysis of the ciliary body, which blocks the

ability to accommodaﬁe. The ciliary muscle or ciliary body, they are the
same, normally allows accommodation by contracting, thus relgxing the pull
of the zonules on the lens. The less the zonules pull on the lens the
thicker the lens becomes. This is allowed by the elasticity of the lens
and the eye is thus able to focus on a nearer object. A cycloplegic

drug prevents constriction of the ciliary muscle, thus effectively
blocking the whole process of accommodation. Atropine is a véry effective
cycloplegic drug.

Slide 24 is a table of some of the drugs that we have been considering.
You see a patient with a dilated pupil who is unahle to read a newspaper‘
therefore he can't accommodate. Which of the following drugs will not
cause sucﬁ a situation in an otherwise healthy person: a) atropine or
scopolamine; b) pilocarpine; c¢) Neo-synephrine; d) Carbachol? This is
Question 8. )

Thé answver is pilocaréine. It constricts the pupil.while all the rest
dilate it,

If a 19 year old woman visits your office and you notice that her
pupils are constricted down to pinpoints, which would you tﬂink of first?
An anticholinergic drug like atropine or scopolamine, or a morphine
derivative? This is Question 9. |

A mérphine derivative is more likely. Atropine causes mydriasis, not

miosis. Anisocoria is a word meaning unequal size of pupils.
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Slide 25 shows an example of anisocoria with the left pupil being

considerably larger than the pupil in OD. Besides drugs, neurologic
conditions lille subdural hematoma, aneurysm or tumor may also cause
anisocoria. Oculaf conditions may cause unequal pupil size. Acute
glaucoma causes a mid-dilated pupil, o0ld or recent tréuma including
eye surgery, or neoplasms of the iris also cause anisocoria. If you
have a patient with anisocoria but no evidence of drugs,-neurplogic

or ocular disease can be found, and if this otherwise healthy patient
has had anisocoria since birth, what etiology might you suspggt? This
is Question 10,

The answer is congenital. Congenital differences in pupillary size
are not rare with up to 25% of the population having differences of up to
1 mm between each,eyé. Other causes of anisocoria must be ruled oﬁt
first, though. If this is done and the pupillary inequality has been
present since birth, a diagnosis of congenital anisocoria may be made.

We will now consider the afferent and efferent pathways invclved in pupil—
lary réactions. | ’

Turn to Slide 26. You are not expected to memorize or to be able to

reproduce the diagram on this slide. It is presented only to help you

. visualize some of the relaticnships we will be talking about. , As such,

refer to it whenever you wish. k .

The pupil constricts when light is shined in it. Thus, these impulses
initiilly follow th; same pathwéy that all visual impulses follow.
Therefore, choose the answer which represents the afferent pathvay,of

the pupillary light reflex: a) the optic nerve and retina, or b) the

oculomotor nerve. This is Question 11.
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The answer is A and this is, of course, logical. The incoming light
impulses must pass via the retina and optiC»nervé so that the information
may be processed and the appropriate reactions begun. To consider the
afferent pathway for the near reflex the task is simple. The exact
pathway is.not known and we will not consider the subject any further.

The efferent pathway for both the near and the light reflexe; is the same.
Branches of the third cranial nerve pass by the ciliary ganglion to
innervate the sphincter muscle of the iris. You are examining a patient
after an auto accident. You notice ptosis and restricted medial movement
of 0OS implying oculomotor damage, although the patient is able to abduct
0S. With this information in mind, what statement would you expect to

be able to make about the reactivity of both of the patient's pupils?
This is Question 12.

The oculgmotor nerve has been &amaged on the left side. You could
expect to see OD dilated due to the damaged %nnervation to the pupillary
constrictor muscle. O0S would not constrict to light either directly or
consensualiy and would exhibit no near reflex. Since the. afferent pathway
the optic nerve of 0S is intact, a light shined in CS would constric£
OD consensually. If OD were not further damaged itself, it should
have normal light and near reflexes. Choose the major nerves involved
in the afferent and efferent pathways for the neér reflex; a) the afferent
pafhWay is unknown and the efferent pathway is the oéulomotor nerve, or
b) the optic and oculomotor nervés for afferent and efferent pathways
respectively. This is Questi;n 13.

The answer is A. As we have said the afferent pathway for the near
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reflex is not definately established. To understand the consensual light
reflex we need to know one more thing. At the level of the Edinger-
Westphal nwucleus (EW nucleus on the slide) some of the fibers from the

optic nerve cross over the midline, they decasate to enter the Edinger-
Westphal nucleus of the opposite side. They then proceed down the

efferent limb of the light reflex on that side. Thus, a light shined in the
left eye stimulates nuclei on both sides causing a direct light reflex on
the ipsilateral side and a consensual light reflex on the contralateral
side. Choose the foil indicating the pathways of the consensual light.

reflex: a) the optic nerve and the oculomotor nerve or b) the optic

nerve then a decasation and the oculomotor nerve. This is Question 14.
The answer is B. The optic nerve then a decsation and finally the
oculomotor nerve. Knowleage of the folléwing entities is not considered'
an objective of this unit, however it is desirable that you be exposed to ' ]
them. Hiépus constitutes a condi:ion in which there is ph&siologic 1
"pupillary unreast. This condition is not pathologic. The size of the
pupil rapidly-fluctuates about 1 mm in these batients. The tonié pupil _ {
or Adié's syndrome is an acquired condition which commonly affects young
adult women and which is usually associated with diminished deep tendon

reflexes. The shape of the pupil is often irregular and the affected

’

pupil is usually larger than the unaffected pupil. The condition is

~

usually unilateral. The direct consensual and near reflexes are all

diminished in the Adie pupil and the pupils react sluggishly. This

condition however, is beiign and requires no treatment. If a young

woman enters your office with equal size pupils which you notice vary in
size as you watch thiem, what treatment would you institute? The woman's
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pupiliary reflexes are normal. This is Question 15.

- The answer is of course no treatment. This is Hippus and it is a
physiologic condition. If a young woman with diminished DTR's, miosis,
and a drooping eyelid enters your office, would you diagnose Adie's
syndrome, prescribe no treatment for it and send her on her.way? This
is Question 16.

No,‘this patient has some signs of Horner's syndrome, but the reduced

i

deep tendon reflexes are not part of Horner's syndrome. it is likely
that they are caused by two separate processes. Horner's syndrome
involves slight ptosis, minsis and anhydrosis, that is, a'légk of
sweating. It is caused by a lesion in the complex sympathetic pathway
due to trauma, mediastinal tumors, central nervous system lesions, or
other causes. A fixed dilated pupii is encountered in CNS neoplasms,
aneurysms, subdural and epidural hemorrhage and some infections. These
_conditioné via increased intracranial pressure, stretching or other
mechanisms damage the oculomotor nerve resulting in paralysis of the
sphincter ﬁuséle of the pupil. | e

Yoﬁ are given a histofy and a physical in a pétient the day ziter he
was involved in an auto accident. At first glance he does not seem
seVe¥e1y injured, but he complainé of diplopia. He tells you that 20

‘

years ago he had syphilis and he is not sure if he was ever treated for it.
You also note that his left pupil is dilated and does not react to light.
His right pupil is normal. What is your diagnosis? This is Question 13.

From what has been given you~can't judge whether his syphilis was

adequately treated or not. There are no Argyll Robertson pupils described.
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What is probably significant is the association of recent trauma with the
fixed, dilated pupil. The possibility of third nerve damage due to pressure

from subdural or epidural hemorrhages should definitely be investigated.

A nurse comes into your office complaining of difficulty in reading the
names from the bottles of medication she is using. There is no history of
any disease, trauma or use of cycloplggic drugs. Upon further questioning
you finﬁ that her trouble started suddenly at about the same time she

was working with a solution of atropine. She denies that she got any

of it in her eye but admits that perhaps she spilled a iittle bit on

her fingers. One pupil has negative light and near reflexes and is

dilated and the other is normal. What is your diagnosis? This is Question 19.

Tﬁe nurse probably sPillegysome atropine on her fingers and then
inadvertently rubbed her eye thereby instilling into her eyes a drug which
causes cycloplegia for about two ;eeks. Similar incidents by other
medical pefsonnel are not uncommon.

Diabetes is a condition which often damages the oculomotor nerve.

As such, would you expect a pupil to be dilated or constricted? This is

Questién 20. = -
You would expect a dilated pupil but often this is not actually the case.

With diabetes we see a phenomenon known as pupil sparing. ‘Ocular movements

¢

requiring an intact oculomotor nerve are blocked but the pupil is not

-
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fixed and dilated.

-

Slide 27 shows this condition in the right eye. An aneurysm of the
internal carotid artery often damages the oculomotor nerve which lies
adjacent to it. PYupillary sparing does not occur in this case. Would_ybu
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expect the pupil to be dilated or constricted on the affected side of

such a patient? This is Question 21.

In this case, the pupil is not spared a.d therefore it is dilated
since the innervafion to its sphincter muscle is damaged.

Slide 28 shows this in‘the left eye.

This completes this section of the Neuro-ophthalmology Unit.
This is another goéd time for you to take a break if you desire one.

When you return start on the section on Motility.
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MOTILITY
~ Begin by looking at Slide 32 which shows the six cardinal positions
of gaze. Don't memorize this slide but refer to it as you need it.

On Slide 32 the letters indicate the extraocular muscle primarily
involved in turning the eye to the indicated position of gaze. SR is
the superior rectus; LR is the lateral rectus; IR, inferior rectus;

S0, superior oblique; MR, medial rectus; and I0, inferior oblique. Now
we will determine what must be checked on the motility exam. You have
‘already seen what one component is. What is it? This is Question 1.

The answer is, are the patient's eyes able to move in the six cardinal
positions of gaze? We might add that a normal patient's eyes are able to
move to extremes of gaze in each position. 1In actual fact, neuro-—ophthal-—
mologists consider an adequate screening exam to consist of carrying
the eyes to the extremes of gaze, to the left, right, up and down.

Slide 33 shows this.

When you exémine a patient, if .one eye moves up while_ the o‘ther eye
moves down, would you consider this normal? No, of course not. The eyes
should move together. This is called conjugate movement when .;)ne eye
looks up the other eye éhould look up too. When one eye looks towards

the left, sc should the other and so on for the other positions. If both
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eyes move temporally this is not conjugate movement “since the temporal

toaet BB

direction is different for each eye. Two abnormalities of 1id movement
should be noted. Ptosis means .the eyelid ¥ angs lower than it should, so
that the eye looks partially shut.

Slide 34 shows a child with ptosis. Which eye is affected? This is
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Question 2. The left eye shows ptosis. With 1lid lag the upper lid stays

above its normal position as a person looks downward, thus several mm
of sclera are exposed between the upper limbus and the upper 1id, whereas
ordinarily none is exposed. Exophthalmos seen in thyrotoxicosis is often
associated with 1id lag.

Slide 35 shows an example of exophthalmos of endocrine origin.
Notice how in this slide no sclera is evident at the lower margin of
the upper 1lid but noticeably more iris is visible in OS than in OD.

Thus we have considered several points in the motility exam. From
"the functional deficit one is able to deduce the muscle or'mﬁ;cles affectgd
by a particular pathologic process and from the muscles one can determine
“‘the involved nerves., If a patient is unable to move his eyes in any
direction besides temporai].y.and if his pupil is dilated and his eyelid
droops, how much of this will be picked up by the métility examination
outlined above? This is Question 3.

‘I'he. lack of eye movement in all directions but temporally in the
.'ptOSiS'Wili be notice&. The motility exam per se is no.t ‘designed to
check i)upillary abnormali i:y, although in practice one would probably
notice an abnormal pup.il on a pacient anyway. As' you might 'suspect, we are
somex«;txlat artificially .separating the neuro—ophthalmologic exam into its
component parts for purposes of instruétion. When you become 'proficient )
in the éxam, sever.:al parts may be done all at once. For our purposes we
will consider four causes of non;-conjugate eye movement., Three causes
you can pr_:ob'ably already guess. They are nerve defects, muscle defects,

and mechanical abnormalities involving bones, ligaments or facial attach-

ments. The fourth cause is strabismus, which is covered in another self-
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“instructional unit.
For now we will consider primarily defects in the extraocular

muscles and the nerves that supply them. Although we don't wish to have

students memorize'a lot of facts, it is desirable to have some idea of
which cranial nerve innervates which extraocular muscle. The following
ﬁay help, perhaps. LR-6; SO-4 and all the rest are 3. Tranulated
into English this means that the lateral rectus muscle is innervated

.

by the sixth cranial nerve, the abducens. The superior oblique muscle
by the fourth, the trochlear c<ranial néife, and‘all of thevother
extraocular muscles which include the inferior oblique, fhe medial,_
superior and inferior rectus muscies, and the levator palpebrae
superiorus by the third cranial or oculo-motor nmerve. Interruption of
impulses along which cranial nerve will - most extensively restrict the
movement of the eye? This is Question 4. The answer is oculo-motor.
It innervates all of the muscles but the supérioé oblique and the lateral
rectus. |

Aé shown in Slide 36 with only these two muscles reé;ining, the eye
is pulled laterally by the intact laﬁeral rectus' and down by fhe superior
oblique. The eye position is thus down and out. The pupil is dilated
and there is ptosis that.the oculo-motor nerve is completely interrupted.w
Suppose that both the oculo-motor and trachlear nerves are damaged. What

- would be the only-mgtion remaining intact? This is Question 5.
Only the abducens nerve reﬁains. ;It iﬁnervgtes the lateral .rectus

which, as its name implies, moves the eye laterally. In the normal eye,

antagodstic muscles work in pairs, each muscle pulling the opposite direction.

In what direction would you expect the antagonist of the lateral rectus to
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pull, and what would you expect the name of that muscle to be! This is
Question 6. The antagonist of the lateral rectus would pull medially
and its name would be the medial rectus. Thus, the medial and lateral
recti both act in the directions implied by their names. Unfortunately,
the situation becomes more complicafed at this point. The superior and .
inferior recti must be abducted, that is, turned laterally before they.act
in a direction implied by their names. If the left eye is turned toward
the left, what muscle raises it and what muscle lowers it? This is Question 7.

With the left eye abducted, the superid? and inferior recti act as their
names imply, raising and lowering the eye respectively. If ;he superior
and inferior recti function with the eye abducted, and if the medial and
lateral recti move medially and laterally, what muscles have we not
accounted for and in what positign of the eye do you think they would
primarily function? This is Question 8.

The superior and inferior obliques are 'not accounted for yet. They
function with the eye adducted. However, in this case, the muscles
functién in tge direction opposite to thaf implied by their names. _If this
is so, what direction do the superior énd inferior obliques move the eyes?
This is Question 9. When the eye is turned in, that is, adducted, the
superior oblique depresses the eye and the inferior oblique rgises it.

The Table on Slide 37 is a resume of what we have covered. Refer télit
as you like, but don't memorize it. On Slide 38 we see a woman who evidences
a normal oculomotor and t;ochléar nerve But has unilatéral abducens palsy.

On which side is the abducens nerve damaged? This is Question 10. On the

right side. The picture directly in the middle of the slide shows the
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frequent causes of this condition. .It is common due to the long intracranial

by more difficulty in raising or lowering the eye? "This is Question 13,

patient trying to look toward her right. Her left medial rectus is
functioning properly, but notice thd the right eye is rot turned laterally
as far as we would normally expect. Lateral rectus palsy which is the most

common palsy affecting an extraocular muscle is evidenced by the inability

of the eye on the involved side to abduct. Strokes, tumors and trauma are
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course of the abducens nerve which makes the nerve very susceptible to a
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variety of intracranial problems. If unilaterally, a patient's eye is
abducted and slightly depressed, in which nerve or nerves do you suspect a
lesion would be found? This is Question 11, This is caused by an oculomotor
nerve paralysis. The eye is turned out by the unopposed action of the
lateral rectus and it is depressed by the superior oblique. With oculomotor

paraiysis is there ptosis or retraction of the eyelid? There is ptosis. C3

innervates the muscle which elevates the lid, the levator.palpéﬂrae superiorus.
With paralysis of this, the 1lid will droop.

Slide 39 shows a man with C3 palsy who demonstrates pupil sparing. ' The
extraocular mo@ements governed by the oculomotor nerve are deficient but | “

the pupils are not dilated on the left side. This patient has diabetes.

Pupil sparing is common in oculomotor palsy due to diabetes. The least
common extraocular muscle paralysis involves the trochlear nerve. .Judging

from the action of the muscle innervated by the trochlear nerve, would there

Since the superiof oblique is affected, there would be difficulty in
lowering the eye. There wouid probably not be very complete inabilify to
depress the eye, however, due to the intact inferior rectus. Complete
external ophthalmoplegia represents.a rare conditign in which all of the
extraocular muscles are paralyzed. fherefore theﬁeye does not mo§e and » ouco

is ptosis.
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. Here is a patient on Slide 40 with an intraorbital neuroblastoma.
Does he have ophthalmoplegia? If s0 ip which eye? This is Question 14,
Yes, the patient does. Fe cannot move his left éye. Notice that 0S5 is in
roughly the same position no matter where gaze in 0D is directed. Ptosis.is
evident in only two of the pictures on this slide because the 1lids have
been retracted for the others. The tumor prevents motion of the eye by -
being a épace occupying lesion of the orbit and perhaps also by nerve damage.

Slide 41. A patient comes into your office complaining of a droopy left
eyelid, dysphagia, difficulty speaking and general malaise that is better in
the morning than at night. After trying various tesﬁs with no positive
results you administer‘l mg of Temsilon IV slowly. For several minutes all
of these symptoms clear. The bottom row of pictures in this slide show some
of this. What is fﬁe patient's problem? This is Question 15. This patient
has myasthenia gravis. Tensilon is an anticholinesterase drug; Ptosis is
often a very early symptom of myasthenia.” If the disease does not progress
beyond'ptosis for several years there is a good chance that it will remain
purely.oculaf. This doesn't occur frequently however;

A 46 year old man with diffuse signs of elevatea intracranial pressure
such as papilledema and headaches but with an otherwise unremarkable history
is referred to you from a local family practitioner. The man is‘comblaining
of diplopia. After examining him you determine that he ﬁas diplopia only
when looking toward the right. Postulate a cause of this man's diplopia.
This is Question 16. An abducéﬁs nerve injury due to a tumor on the right
side is possible. This woulﬁ block the ability of the.right eye to move
toward the right. 1
Presumably the left medial rectus is intact‘so'that in right gaze there

is not conjugate movement and thus the visual axes are not alighed as shown
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in Slide 42. 1In this case, the left eye is able to fix on the target but

the right eye cannot turn laterally enough to fix on it. This causes diplopia.

In all other positions of gaze, the muscles are intact so that no double

vision resﬁlts. Along the same line of thinking suppose a traumatic injury

destroys the ability of the right superior oblique to move the eye. In what

one position of gaze would the patient experience diplopia? This is Questioﬂ 17.

Gaze doﬁnward andvto the left would capsé diplopia because this gaze is in

the direction of action of the affected muscle. Here, however, diplopia

may be less severe since the superior oblique is not the only depressor of

the eye. The inferior rectus will still be functioning as a depressor. The

same situation doesn't hold for lateral rectus lesions since it is the

only abductor of the eye.. A patient with severe head trauma has bilaterally

damaged his oculomotor nerves. His condition is a type cf paralytic strabismus,

that is, failure of alignment of Lhe visual a#es. What direction would his

eyes be pointing and anatomically explain why this is so. This is Question 18.

Both eyes would be pointing laterally. This type of divergeat strabismus

is called éxotropia. See the unit on Strabismus. It is caused in this. case

by thelunoppOSed action of the lateral rectus muscles since the abducens

nerve is still intact. The intact trochlear nerve and superior oblique

muscie would slightly depress the eye but the predominant effect is abduction.
This concludes the unit on Motility. This would be anotﬁer good time

for a break. :
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THE FUNDUS . . -~

Look at the first slide, Slide 45 and state whether you think it is
normal or abnormal. This is Question 1. Tt is normal. As you recall from
~ the ophthalmoscopy unit,'a normal disc has sharp, regular borders, a
pink-orangé color and a cup/disc ratio of less than .5. Note all of this on
the first slide.
| Slide 46 charts for you the pathologic conditions we will éonsider in
this unit. Refer to it whenever you like to organize your thoughts on the
subject.

Now look at Chart 47 and describe the abnormality préséﬁ£. This is
Question 2. For a correct answer you should have noted the blurring of the
disc margins and the physiologic cup, the edema and swollen appearance of
the nerve head and the a&jacent.retina and the flame-shaped papillary
and peri-papillary hemorrhages. The papilla is another term for the optic
nervehead; This condition is papilledema or choked disc. It is a non-
inflamﬁatory congestion of the optic disc which is usually associated with
increased int}acranial pressure which we will abbreviate as ICP. ngilledema
frequéntly occurs in conditions causing persistent increased intracranial
pressure, such as cerebral tumors, abscesses, subdural hematbma, and certain

phases of malignant hypertension. Obstruction to venous outflow by

1

SR T

pressure on the central retinal vein as it leaves tbe optic nerve to passh
% through the subdural and subaraéhnoid spaces around the optic nerve is also \
| an important factor in the pathophysiology of papilledema. Therefore, local
orbital factors may occasionally produce unilaﬁeral papilleaema in the
-absence of elevated ICP. Nerve fiber layer hemorrhages are frequently
associated with papilledema of relatively sudden onéet.
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Turn to Slide 48 and describe what you see. What is your diagnosis?

This is Question 3. This is eafly papilledema apd might easily be over-
looked. Early ophthalmoscopic findings include distention of retinal
veins, hyperemia of the disc and blurring of disc margins. Note these on
the 'slide. One helpful sign in the diagnosis of early papilledema is the
absence of pulsation of the central retinal vein. Obviously this is absent
on any slide, at the disc and a failure to produce venous pulsation while
applying light digital pressure to the lateral aspect of the globe.

Visual acuity and fieids are usually normél in papilledema, however, the
normal physiologic blipd spot may be slightly enlarged. ﬁeadaches, nausea
and diplopia due to sixth nerve palsy may accompany papilledema and are due
to the elevated iCP. fapilledema may persist for long periods without a
permanent effect on vision or secondary optic atrophy may occur as a
complication. A neglected case éf papilledema will frequently end up

blind secondary to optic atrophy. Papilledema improves within several
weeks following reduction of intracranial pressure. Peripapillary edema,
exudates and hemorrhages also clear within a few weeks. What character-
istics of the normal optic disc are lost when a patient develops pafilledema;
which remain? Give reasons for your answers. This is Question 4.

In papilledema the edema fluid resulting from the elevated ICP. or
central retinal vein occlusion causes blurred disc margins and a loss of -
the physiologic cup. The fluid, however, has littlé effect on the color of
the disc unless o;tic atrophy dévelops as a conplication of a papilledema
or in the general shape of the disc. .

bA patient is referred to your office.lvinfher chart you see that an
aortagram was done abouﬁ eight monthgwégo and it showed a stenotig left
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renal artery. The patient's blood pressure is 320/145 mm of mercury.

What would you expect to see in her fundus? This is Question 5. You
should expect papilledema with some exudates and hemorrhages. This picture
should improve upén correction of the renal artery lesion.

Turn to Slide 49. This slide shows papillitis which at times cannot
be differentiated from papilledema by fiunduscopic findings alone. Papillitis
is a term which denotes inflammation, degeneration or demyelinization of
.the optic nerve associated with the funduscopic picture such as that seen
in Slide 49. Papillitis may be due to: 1) demyelinization if the plaque
is very near>the globe; 2) infarction of the nervehead called ischemic
optic neuropathy; and 3) inflammatory neuro-retinitis. Striking ﬁisual
loss is the hallmark of papillitisvand easily allows its differentiation
from papill:dema, whiéh is not usually accompanied by visual 1oss.' The
visual loss in papillitis is usually severe but temporary. Theré may be
eye pain upon movement of the globe. Central scotomas or blind spots are
the most common field defects. These may vary greatly in size and demsity.
The affected pﬁpil reacts sluggishly to light. As in papilledéma early on
the fundus shcws distention of,thé veins, hyperemia of the disc, blurred
disc margins and loss of the physiologic cup. 'Elevations of the disc
greater than 3 diopters, that is, the difference in the lens power
required to focus on the top versus the bottom of the disc, are uncommon,
vhereas elevations of six to ten diopters may be seén in late papilledema.
Hemorrhages may occur in the nerve fiber layer and surrounding retinal edema
is frequently séen.

Listed on Slide 50 are ways in which papilledema can be differentiated
from papillitis. Suppose a patient has a funduscbpic picture that is
consistent witﬁ either papilledema o? papillitis.' You test her visual
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acuity and find that it is 20/20, that is, normal in both eyes., She

complains of no eye pain but does have headaches. Would you consider this
to be papillitis or papilledema? This is Questibn 6.
Normal visual acuity points to papilledema. The headaches may be due

to elevated intracranial pressure which often occurs with papilledema.

If you find that the patient described in the previous question has a
mother "who has multiple sclerosis does this make you more sure or less ' )
sure of your original diagnosis? This is Question 7.

It should make you less sure. Papillitis can be due to demyelinating
disease into which category MS obviously falls. If a patient who is
totally unable to move or else has pain in his' eye, does this make you
think that the patient has papillitis? This is Question 8.

o Not really. Papillitis may be associated with pain which occﬁrs when
the =ye is moved. In this patient, however, I would look for a cause
of paralysis of the left extraocular muscles instead of considering
papillitis. Retrobulbar neuritis is a process occurring in the optic nerve
thét is similar to papillitis except that it éccurs posterior to the optic.
nervehead, thus there are no ophghalmoscopic changes, The patient sees
nothing and the doctor sees nothing ophthalmoscopically. However, the light
reflex is sluggish in thevaffected;gye,_fhus giving a positive swinging
flashlight reflex. See_the secti;;'on pupils in fhis ﬁﬁit for the
swinging flashlight reflex;

The patient Cbmp%ains of marked loss of visual acuity and frequently

%‘ retro-orbital pain with movement of his eye. How would you distinguish

NPT

between papillitis and retrobulbar Neuritis? This is Question 9.
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Use of the ophthalmoscope should allow distinction of retrobulbar
neuritis which shows few abnormal findings from papillitis, which shows

an edematous blurred disc and loss of the physiologic cup, however, the

two entities are very similar, both being grouped under the heading ;f
optic neuritis.

The visual loss in papillitis and retrobulbar neuritis.OCCurs within
a few hours of onset and is maximal in a few days. Visual acuity usually
begins to improve if it is going to after two to three weeks. Retrobulbar
neuritis is nearly pathognomonic for demyelinating process. If the central
retinal artery were obstructed, would you expect papillitis or papilledema
to result? This is Question 10.

Papillitis due to infarction of the disc would be most likély,
occlusion of the central ratinal vein and not artery would more likely
causebpapilledema. Papillitis aésociated with inflammatory disease of
unknown etiology usually does not recur. Rgtrobulbar neurjtis and
papillitis associated with demyelinating disease have good prognosis
for an individual attack but recurrences are common and some degree of
permanent visual loss is the rule. Treatment is smyptomatic. Sysfemic
cortical steroids may be helpful in persistent disease but should be
a&mihistgred with monitoring by an ophthalmologist. About 50% of the
patients bctween the ages of 20 to 45 who have an attack of retrobulbar
npeuritis will ultimately develop multiple sclefosisl The figures are
siightly less foffpapillitis but still quite significant. Thus any
patient with either papillifis or retrobulbar neuritis needs to be

carefully evaluated and followed for MS.
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Look at Slide 51 and describe what you see. This is Question 11,
Slide 51 shows optic atrophy, a condition where the nervehead loses its
normal pink color and turms grey-white, chalk-white or yellow. The disc
may have sharp margins as seen in this slide or indistinct margins.
Clinically, loss of vision is the only symptom. Visual ioss may be in
terms of diminished acuity, field defects or loss of color or form
perception, depending upon which fibers of the optic nerve are involved.
Diminished pupillary reaction is seen in the affected‘eye. The loss of
pupillary reaction in vision is usually proportionate to the disc pallor.
The visual loss and disc pallor are secondary to nerve fiber replacement
like glial tissue. The visual loss with optic atrophy is irreversible and
treatment can only be directed toward the causative factors which are
listed on Slide 52.

What are the major symptoms and ophthalmoscopic findings i&Aa patiené
with optic atrophy? This is Question 12. Visual loss and a pale disc

are the major symptoms. The following section will be devoted to

-anomaiies of the optic disc which may be confused with papilledema.

The first of these conditions is shown in Slide 53.

Describe the disc and the general fundus on this slide. This is
Question 13. This slide shows myelinated nerve fibers of the retina
adjacent to the nervehead. These are variations of normal and indicate
extension of the myelination process of the optic nerve. Myelinated nerve
fibers are also frequently confused with cotton wocl areas or exudates
adjacent to the nervehead. .

o

Now look at Slide 54 and describe it. This is Question 14. This

slide shows drusen of the optic disc, an entity which is different in
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pathophysiology from drusen seen elsewhere. Unlike drusens seen elsewhere
in the retina, this may be of pathologic significance. When drusen are
superficial as in this instance, their glistening irregular appearance is
so characteristic that they are easily recognized. However, when they are
buried beneath the disc as éhown in Slide 55, the differentiation from
papilledema is subtle. The following features may be helpful in
differéntiating buried drusen from papilledema. You may see hyaloid
bodiés in the disc with drusen. Drusen usually occurs in children and
may become more superfiéial with agé. Theré is a lack of retinal edema
and hyperemié of the disc with buried drusen and such a patieht may also
have hemorrhage. There are several other rare conditions which cause a
congenital elevation of the optic disc. These conditions are collectively
known as pseudopapilledemé and at times are difficult to differentiate
{rom true papilledema.

Slidé 56 shows a disc with pseudopapilledema. Whenever a physici;n
is unsure of a differential diagnosis involving papilledema, the patient
should be feférred to an ophthalmologist for further evaluation. pr‘let
us reﬁiew this section by studying some cases.

Turn to Slide 57. This 35 year old housewife presents to you complaining
of rapidly progressive visual loss OD for the past several days. Her
intraocular pressure is normal, her pupils react but they gre'sluggish.
What is your‘diaggosis of her ocular condition and what systemic disease
musf also be checked out? Thisvis Question 15, This is papillitis. It
is caused by thyroid diseasé in this case, but a physician should consider
the possiBility of M5 in a patient with similar findings which couldn't be

attributed to thyroid disease.
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Slide 58. This funduscopic picture was seen in zn otherwise healthy
4 year old boy who was being evaluated for a scratched corneé. There were
no visual cormpleints. What is your diagnosis and what would you tell his
parents? This is Question 16. This is buried drusen. Inform the parents
that the child haé an anomaly which should be seen by an ophthalmologist
to confirm the diagnosis. Confirmation of the diagnosis is important

because ( rusen of the disc is associated with conditions causing retinal

degeneratic, optic atrophy, tuberosclerosis, a syndrome of meéntal
deficiency and epilepsy, and von Recklinghausen's neurofibromatosis.
Thus, finding drusen of the disc in a patient requires follow-up to
check for possible associated conditionms.,

Slide 59. This 68 year old gentleman presents in your office complaining
of progressive visual loss for the past 6 months. He had a cataract
removed OD four years ago and had good vision following the surgery.
He has been blind 0S for many years. The patient now feels that his
cataract has grown back. This is the fundushopic picture. What is your
diagnosis and what is the prognosis of his visual loss? Ihis is Question 17.
This ié optic atrophy and. the visual loss is permanent. |

Slide 60. This 55 year old executive comes into your office for his
yearly physical exam. He has no ocular complaints. -Here is his funduscopic
picture. What is your diagnosis? What disease process must you consider?
This is Question 18. The condition 1s papilledema. - You should consider
éerebral tumor, ocambral abscess, malignant‘hypertensiQn, bilateral orbital
factors or subdural hematoma'aé possible causes of pépilledema.

Slide 61. This blond‘45 year old man complains of rapidly progressive
visual loss OD. He has been very irritéblé abd has experienced numbness

and tingling of  his left fingérs for six months. What is your diagnosis"




and what underlyiiig disease should be considered? This is Question 19.
The diagnosis is papillitis and consider MS.
Slide 62. This 25 year old female school teacher comes to you

" complaining of afternoon headaches. What is the condition cdepicted on

this slide? 1Is it related to her problem? What are other conditions

with which this may be confused? This is Question 20. The condition is
myelinated nerve fibers. It is not related to her problem but may be
confused with papilledema, cotton wool areas and exudates.

Name two entiéiés, one visible by ophthalmoscopy, one not that are
intimately associated with optic neuritis. Thig is Questioﬂﬂél. Retro-'
bulbar neuritis and papillitis are both sub-categories of optic neuritis.
Papillitié is evident ophthalmoscopicaii§; fetrobulbar neuritis involves
the same process occurriﬂg farthgf along the sptic nerve aﬁd thus is not
visible with the ophthalmoscope. ,
Changé tpe slide from among Nos. 63, %4 or 65 which gives-the best

. N . B
example of papilledema. This is Question 22. Slide 19 gives the best

example of paéillédema.

Slide 66 and 67 represent two conditions. One is the slide of a normal

the other is the slide of retrobulbar neuritis in a patient with MS. Which

is which? This is Question 23. Slide 66 is the normalj slide 67 repfesent§

¢

retrobulbar neuritis. As you can sée, this slide d?es show some funduscopic
findings, therefore the process of demyelinization isn't entirely posterior
to the globe. We mighé more acgurately classify this slide as retrobﬁlbar
reuritis - papillitis. Both are coﬁsistent with fhe'diagnosis.of MS.

Slides 68 and 69 exemplify distinction'that is often difficult_to make}

that is the distinction of papilledema from pseudopapilledema. 'Make that
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distinction for both slides. This is Question 24. Both slides represent
pseudopapilledema. This was a difficult question,

What condition is shown on Slide 70? What would you do to treat
a patient who had this problem? This is Questi&n 25l The slide is one

of optic atrophy. In this case it is congenital. There is really no

treatment for ocular disease that has.progressed to the point of optic atrophy.
;For Slides 51 and 72 identify the pathology evident in each slide.
Assuming that these are slides of the same pgtient.state which one was
taken first; This is Question 26. Slide 71 is papilledema. It would
occur before optic atrophy, which is depictéd in Slide 72.'—Ehus we caﬁ
see that optic atrophy is a complication of papilledema.
Thié completes the Neuro-ophthalmology unit. While the material
is still fresh in your miﬁd, please fill out the questionn;ire that

accompanies the unit. This will help us to improve the unit on later

editions.
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ABSTRACT -

Cu;riuulum dévelopmenf in health sciences education must become
more sys+ema+ic‘if.éompe+én+ professionals are Vo Eé prepared more
éffecfively and efficienfl&. As a proféfype, a systems approach“héé
been used to Qevelop a,compraﬁensive curriculum in'pphThalmoiogy for
‘medfcal sfudenfs. ' |

lnsTrucflon has been developed to mee+ behaV|oral obJecflves pre-

students.

V|ously determined using input from 1600 physicians znd
Evalua+|on of the effecflveness of the instruction is re{éfed dlrechy
to +he pre-specified goals.

The curriculum is_oriénfed around cliﬁical recognifioa skills
and management of patient probJems. lﬁ de-emphasizes reca}{ of infor-
mation that can be looked up when needed. On a Tesf‘simulafing the
patient examinaTiohglfwo—Thirds of sophomore students after comolefing
a self—:ns+ruc+|onal unit in oph+halmoscopy oufperformed the best senlor
sfudenf who had fhe usual formal and informal |ns+ruc+|on ln ophthalmoscopy,

plus two additional years experience with patients. Developmen+ of the

five-hour unit required $8250 and 450 professisnal man-hours.
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Introduction

Much discussion and recent congressional legislation support

the development of new curricula, innovative educational techniques,

e A

~and novel mechanisms of health science education. [t is essential
) that these changes be sound and substaitive: educational development
must becbme more systematic fo enhance the quality and quantity of

_'our health care delivery.

Yet in the health sciences, educational innovation too often

I Basic "intellectual™ skills,

ihvolves only superficial change.
'involvfng the recognition of clinical signs and symptors and +he
formﬁla?ion and management of patient problems, have been neglected
relative to the emphﬁsis on Tasfery of verbal informaTion;2’3’4
The branches of the curricular Tfee have been carefully and
bcompulsivejyvbruned, while the Trunk.has been allow;d fo gréw
_ randomly-and unsysTeméTically. 1t is fhbse ihTellecfual skijlé
co%prisiné Thé trunk that déferhine fhe.clinical compefenﬁe of‘fﬁé
yoUhg physician. fhis.papér preséhfs én approach that specifies |
these coméefencies,'direcfs iﬁsfrucfion to them, and assesgesrfheir
- mastery by students. Asxa profofypic'example, the deVeImeenT of a
basfc, comprehensiye}curficulum in ophthalmology is described. A |
dTScusqun of .the overall devélbpmenfalAproblems,'f{me, and cogfs
are présenféd,‘as’@e!l”as‘pefformancé and‘affiTudfhal'daTa foanl

1' segment of the curriculum.
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A SYSTEMS APPROACH TO INSTRUCT ION

In developiﬁg the insfrucfionaf maverials a systems approach5

_has been used that includes six key sféps:

2
1) develop comprehensivé objectives that specify observable
) behaviors | |
; v 2) énalyze the task into its componén+ parts and deQeldp
| detailed intermediate objec+ives that will enable the
w | " student to meet the comprehensive ones

3) develop and sequence instruction that is épprob}iafe to these
objectives | |

4) assess the effecfiveness of the instruction by measuring ﬁow
well students reach the ébjecfives o |

5) based on evaluation data, modify‘fhe insfrucfion until it-is

satisfactory

_6) field test %ﬁe instruction for effectiveness in a variety of
seffiﬁgs. | |
This approach is independent of supjecf-maffef area, goals,
- methods, or media. It simply. forces sysfemafic'afkenfion to +hé
géals of insTrucTion,.To Tﬁe best Qays The goals caﬁ be aéhieVed,

and to the me*hods and results of aséeésmenf.

'The'épprbach can bé used to teach Tblény variéfy of 6bjécfives:
.J‘généfaf_problem—so!ving.s+r;+egiés,-informa}ioh;gafhering skiijé, cjinicél
. décision~making, verbal‘infofmafion, conéepfs, clinfcaf-observéffon,vpafienfé N
'inferViewinQ, or sufgica] knof;fying; lf'ddés npf advocate or'deniérafé
any.pérficular teaching fechniques; R |
. . ' , '.‘,.,188 .




Suﬁh an approach may be a frusfrafing and Time—consuming
experience. However, when successful,.fhe result is instruction
that demonstrably reaches its obiecfives. When we are concerﬁed
Qifh Thé effecffve and efficient eduéaTion of proféssionals, we
cannot be safisf}ed with léss. The process is costly, but Thé
expense can be spFead out and shared by the product's utilization in
other institutions and with other audiences.

The applicéfion of.fhis systems approach to the development
and validation of a comprehensive curriculum in ophfhalmalogy for

medical students is described below.

DEVELOPMENT OF OBJECTIVES

Performance objectives were derived from a quesfionnaife
respoﬁded'fo by 1600 persons with a‘wide Variefy of.me&i;al
backgrounds.G’7 They'repkesehf a broad base of physician.and
sfédenf opinion and vere developed with the support of the
Asﬁoéia?ion of Univéréify-Professors in‘OphTBalmology.‘ This is in
contrast to +he_more Typical.p}oeesses by which éduca?ional goé!s_
are devised: judgement of an individuaf faculty expert; consensus
of a faculfy or faculTy—sTudenT curriculum comm!TTee; of deciéion
\‘6f a depar?mag%a{ chief in‘consulTaTion‘wi+h his staff.

Based on these data a comprehensive curriculum in seven basic

content areas was developed. The curriculum is oriented around

- patient problems} clihical recognition and patient managemenf skills _'
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are émphasized, while recall of verbal information is markedly de-
]

emphasized. Provided the student can recognize an abnormality when

he sees it, it is reasonable to feach and expect him to read needed

additional information, either in the synopses that have been

provided, in texts, or in journals.8

. TASK ANALYSIS

In performing the task analysis and in developing detailed

intermediate and enabling objectives several procedures were found

to ease the frustrations of the authors and facilitate preparation

L TSI S N St
N ryes S i R AR Y TN
LS RIS AR R BB A

of the instruction. One conslisted of specification of the critical

&
features that the instruction was deﬁigned to teach, using charfs; §
tables, performance gﬁides, ;nd flow sheets, These were helpful %%
in provicing a skeleton on which to flesh out the i;sfrucfion and ?§
to organfze the necessary examples that the student needed to ;%
recogn}ze. The clear objectives were essential as guidelines for 'g

' L

specification of critical feafureé, and they facilitated

TR SRS

comunication among all those Involved.

A second procedure was the process by which the instructional

s

developers interacted with the content experts. In effect, the

-

ihsfrucfional deve l oper hould'simulafe a student in a’ I-1 tutorial

setting, then analyze the pfogesses'he underwent and convert these

into instructional materials. It became necessary for the

instructional developer consciously to observe the process he used
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lnflearning and the requirements necessary for his learning.' This
mechanism often necessitated his requeefing cIarificafions,_
epecificafion;, or crlferia from'fhe content experfs. Often whaf_
mhe content specialists had preViousiy tried to teach to students
was not that explicit in their own minds. Thus 1+ is not surprising
: fhaf sfudenfs.have difficulty forming concepts of normality and
abnormal ity and recogniiing'cerfain pathologic changes. Other
medical dfsciplines than ophfhalmology may have eimilar proo!ems.

A third tactic related to the geographic and femporal location
of the instructional deve}opers and the content experts. During
the periods of infensive developmental acffvify‘mhe content experts
needed to be very accessible to the insfrucfional devefopers. Not ° .

only d|d substantial blocks of f'me (for.example, several
uninferrupfed hours or full days) devofeo only to developing
|ns+ruc+|on need fo be set asude, but relatively instant

avallabullfy was nece55ary to resolve small buf cruclal p0|nfs

" DEVELOPMENT OF'INSTRUCTICNAL'MATERIALS

To raise the likelihood fhaf actual sfudenf performance would
be enhanced fhe instruction. was desngned to be lnferacflve and
provide correcflve feedback Thls suggesfs the use of smaII group
sessnons and =pecnal|y desngned self—lnsfrucflonal unlfs The :
_self lnsfrucflonal mode leaves fhe sfudenf more flexnblllfy ln
.UTIIIZ|ng his unscheduled time. It also saves “teacher flme, usuaily :

e




- maJorlfy of time was spent

'1“‘

in short supply, for the more meaningful interaction that cén_besf
;6ceur in a small groupbor individual encounter.

The self instructional materials all have inserted questions

dwifh corrective feedback “throughout. The materials are.adaptable to

computer-assisted insTfucfion without significant medificafion.‘
jMosf of the instructional units fnclude slide-faee seqdences as

jwell as textual material. | | | |

Deveioping the actual instructional meferials was e_fime-

consuming-endeavor. A daily record was kept of fhe'pfofessidnel

+ime spent in developing the insfrucflon.' Oved fhe’eourse of eigdf!
months approximately IdOO man hours were expended by the authors

and three medical sfudenfs wbo assfoed en fhe‘prdjeef (Tzble 1).
This was after and in addition +§ the considerable Task of developing

fhe‘general objectives. It is projected that a minimum of 350

addifional hours will be required +¢ complefe the seven units. The

in lnduvndual writing, pnepara.son, and

reV|S|on of insfrucfional maferlals, as well as in concepfual and

-

; organlzaflonal consulfaflon w1+h colleague:.' A!mosf 2 fhird of the

total flme vas spenf d|5cu55|ng the |ns+ruc.|on, as oppoeed fo'

acfually writing or preparing it. Thls "foollng up" time can be

con5|dered a necessary prellmlnary preparaflon for fhe acfual

:developmenf of |ns+ruc+|on._ The ophfhalmoscopy unlf ce. falnly fhe

most dlfflculf and complex of fhe unifs consumed 450 man hours

|fself




'a '.
Assuming 20 hours of fofal instructional time and 1350 man
hours of developmenfal Tlme, the overall estimate for Thls prOJecf
- 3 _ is 65--70 man hours per hour of lnsfrucflon. For the ophthalmoscopy

unit the figure is 90 man hours_per hour of instruction.
The financial expenditures are listed in Table 2. Thése costs

» include professional salaries,'office expenses, dupliraflon of

mafe"ials, phofography, educaflonal supplnes, and the mannequnns.
Again, 1t does not include costs for developmenf of objectives.

For the 5-hour ophfhalmoscopy unit, one hour of instruction costs

:‘z;,;v..‘ 9 "‘.: '. O e

. approximately $1650; appfoximafely:$l009/hd0rjs projected for the

;,,’ . . :

%7 other units. However, a ccst/hour.basis, while a handy reference
i point, Is rather spurious. [f"the goal is mastery (not hours of -
gﬁ instruction), only cost/objective is relevant. By having a tape

S
2Ty

run slower or by inserting irrelevancies any instruction can be

% made cheaper per hour.
. OPHTHALMOSCOPY UNIT
¢ | .

. Initial affenflon waé devoted to the developmenf andbuompleflon
of fhe unft  on ophfhalmoscopy ( the use of “the opnfhalmoscope
to |den+|fy normal and abnormal lnfraocular and reflnal condlflons)
This area was chosen for'beg{nnlng effort because,if Tnvolves a,skill'

'Théf has Tradifionally been difficul+ for niadical students to learn
and oftfen has not been syéfemafiéally fauth; Furfhermore, it is an

area that snvolve: fhe Iearnlng of conccpfs, as woll as definife

(ST S




'psychomofor skills. ln addition, ophfhalmoscopy:is a skill'fhat‘
mosf phys.cnans wnll use regardless of .helr medical specnalfy

One of fhe fyplcal problems in Teachlng ophfhalmoscopy has
been fha+ it has requfred the presence of’pafienfs or fellow
sfudenfs on whom fo pracflce, and the presence of—an lnsfrucfor
to provide feedback Self- lnsfrucflon in ophfhalmoscopy has -
fo our knowledge - not been tried before' For this project, a
mannequin was developed fhaf made it possnble fo desngn an
effective sel f- |ns+ruc+|onal unlf for ophfhalmoscopy In fhe
mannequin, regular fundus‘slides, simulating any kind of fundus
'abnormalify, can be examined with the ophfhalmoscope.

The unit is divided into three sections. The f}rsf.secfion
is a sl?de—fape sequence, Whieh proyides systematic practice with
feedback in recognizing a narfefy of norma! and abnorma{ conditions
of fhe.ocdiar fundus. in the second secfion fhe sfudenf fearns to
’ manlpulafe fhe ophfhalmoscope for examlnaflon of fhe ocular med;a
and fundus Af the hearf of fhls secflon is fhe manneqUIn that
pernifs simulaflon of media and fundus abnormallfies. The fhgrd
secfion consisfs of éive.addifional mannequine'for self—evalua%ion
The student uses hlS ophfhalmoscope to examine fhe mannequtns and
then wrlfes a descrupflon of what he sees, Jusf as he’wouIJ in a.
lipaf;enf's chart. Examples used in ‘the evaluaflon have never before
»_been seen bx fhe sfudenf eo h|s ablllfy fo recognlze new ins1ances

'-‘of the concepfs_ls fesfed,_rafher fhan his abl[l.y fo_recall oId




examples froﬁ the ipsfrucfion. . ' |
After desorlblng each of the 10 eyas, the student compared
_ his description to that given by an exper+3 thus he could
immediafely go back and verlfy fhe features that he overlooked
or Fmproperly analyzed t+ took fheAayerage student five hours

to complete the unit: about two hours for_éecfion I, one hour

- for Section I, and two hours for Section tll (Table 3).

EVALUATION AND REVISION

The ophthalmoscopy unit has gone fhrough.several minor changes
and.ope major revisﬁon.based‘upon speoific feedback from over 125
sfudenfs' performance. A quesfionqaire comp | eted after the
insfruofion revealed,fhaf nearly all were very pleased with the
unit's content and.organizafion, felt that iflwas a dcrfhwhile use
of their ffme, and would use similar'unifs wpen available. In-
order fo defermine fhe'effecfiveness’of.fhe %dsfrdcffon,vfhe five-
mapnequid oriferion fesf was adminisfered to a Qroup of 29.gradua+ipg
senior medicai sfudehfs - Over the course of fhelr medical school

icareers these sfudenfs had been exposed +o the usuval formal and
|nformal lnsfrucfnon in oohfhalmoscopy, buf d|d nof use +he self—
‘|ns+ruc+ional unuf Thelr performance on’ the crlferion fesf vas
compared to that of l9 sophomore medical sfudenfs who had comple1ed

the currenf version of fhe ophfha!mosc0py unln. Desplfe fhe fact

nfha1 fhe sewlors had fwo exfra years exparie ce wlfh paflenfs




approx1ma+e|y fwo-fhlrds of fhe sophomores oufperformed the besf
senlor on this fesf whlch cIosely slm'lafed the examlnafion of
||ve paflenfs (Fig. l);A-Moreover, sophomores made approximafely
one-fhlrd feWer false posnflve and false negaflve errors than dld
the seniors, suggesting a safer and more efficient level of

clinical care (Table 4).

FLELD TESTING

Field {esting of the ophfhalmoscopv unit in approximafely'seven
medical schools is now Being planned. Students waI be randomly
assigned to experimental and confrol_groups, so that both relative ' ' i

and absolute levels of effectiveness can be assessed. Data will

also be gathered on circumstances and problems of usage.

SUMMARY

-

A systematic approach to insfrucfionai'deVelopmenf

" -described, using as a prototype the preparation of a basic
' comprehensive curriculum in ophfhafmology for medical sfudenfs.

Performance obJecflves were derIVed from fhe responses of, I600

pracf:floners and sfudenfs. Seven self-lnsfrucflonal unlfs
consnsflnq of approxlmafely 20 hours of insfrucflon, have been
desugned to meef fhese obJecflves A five hour unlf on ophfhalmoscopyi
‘has. undergone fryouf and revision based on sfudenf performance._
Performance on newly developedlmannequjns fhaf allow simulafion.
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‘hours and $1000 will be needed for each instructional hour.

of the ophthalmoscoplc examination wés.fhe crjferion measure.
'Soﬁhomore medical students after compleffng the unit were
compared wITH”senio} médical sfudénfs Ju§+ before gfaduafion{
AApproximéTély fwo—fhirds¥ofﬂ+hé'50ph6mores scored higher than

'The besf'senior. Devélopmenf of the five-hour ohhfhalmoscopy
unit required 450 man hours of pfofessional fime'aqd $8250. J1

is quJecfed that, for fhe other unifs; an average of 65-70 man
Observations regarding the developmental process inclddé“ﬁse of
charts, performance ghides; and flow sheets to sfrucfure fhe
instructional mafefials; simulation of the student role by fhé'.
instructional developgr; and.geographié and temporal accessibiiify

of the content expert to the instructional developer.
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TABLE |

Time Spent in Development of
Instructional Materials

(6}Eersons - 8AMon+hs)

CATEGORY

Initial Pilot Testing on All Units

TOTAL HOURS
Writing, Preparing, and Revising Materials - 457
Reviewing Maférials | 93
Organizing 57
Reading Directly Relevant Materials 46
| Consultation with Colleagues
Concep%ual and Organizational 238
Audio-Visual h 47
implemenfafion 51
Outside Consultation ‘ M
OVER-ALL TOTAL HOURS EXPENDED ' i;OOO
Projected Additional Time for Completion of w50

-

" Total Actual and Projected

1,350+




TASLE 2
" FINANCIAL EXPENDITURES
CATEGORY -~ . . . CosT (§)
ACTUAL

Office expenses L s

‘Supplies R o " 1,075 ' '

Wages, Temp. Employment ($2.50/hr.) N 775

| * Professional Salaries (§12.50/kr.)  ~ - 8,125
v Travel S : o 1,775

A-V Equipment for trial Tesflng L | 1,500
] Duplication for trial testing g - 700
3 Secretarial assistance ($2.25-$2.50/hr.) . 600
: TOTAL Ny 14,700
i PROJECTEE **
;  Office expenses - . _ 00 o
: ~ Supplies | 300 -
; ~ Wages, Temp. Employmenf ($2. 50/hr ) ST 375 ' a
e Professional Salaries ($12.50/hr. F £2,500
%? Travel . o 800
; . Duplication for Trlal testing -~ 1,000

" Secretarial assnsfance ($2.25-$2.50/hr.) " 425

TOTAL 5,500

TOTAL ACTUAL AND FROJECTED o '”;,' . 20,200

TV A ST

A

* No acfuai/compensafion'for these services

';  ** proJecfed add|+|onal cosfs for compleflon of

QTR LAV e S e e

|n|+|al p:lof Tesflng on all units
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TABLE 3.

"STUDENT TIME - OPHTHALMOSCOPY UNIT

Tt .

(N = 19)

- PART | PART Il PART I} TOTAL TIME

MEAN TIME

(MIN) 130 56 e . 307

(MIN) 90-180 20-105 60-180 190-410

77201




TABLE 4

Percentage Error in Discriminating Normal from

Abnormal Variations of the Ocular Fungué

(OphthaImoscopy-Section 111)

, ‘ _Sophomofes - Seniors
(N =19) (N =,29)
: ' Mean Percentage of .
False Positive Errors 18 26
(25 possible)
Mean Percantage of .
False Negative Errors _ 21 29
(16 possible)
Mean Percentage of Total i
:Discriminafion Errors 20 28
(41 possiblie)
I/.
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Figure 1: Criterion Performance in

r Ophthalmoscopy using Simulated Patient

Examination

&




percenicge

seniors . correcy | sophonores
(95 possible
poin ) :
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Figure 1: Criterion Perforre; ance in Opma!mo’coo,f
using Simulated Patient Fxeminetion
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INTRODUCTION: ‘

This is a desEription of our initial work in developing 5 comprehensive
minimel basic curriculuﬁ in ophthalmology, derived with broad-based input,
and whichlebuli be utilized in whole or in part by many different insti-
tutions. For this curriculum, self—instruceional materials for medical

students have been produced incorporating conceptual skills as well as

psychomotor performances in the content.,

USROS

- BACKGROUND: .

-

The basis for the coﬁtent of a basic undergraduate curriculum in

‘ophthalmology comes from a questlonnalre which was developed listlng
44 different possible terminal performances (1). Respondents were asked
to rate on a scale from 1-4 how essential they thought mastery of the
partlcular behav1or was for a gladuatlnc nedlcal student.v The ques-

tlonnaire was sent to some 3,400 individuals. This 1nc1uded some -

.-
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'important way to facilitate broader acceptance of the instructional

specialists in ophthalmology, nany other medical specialists, general

medical practitioners, house officers, and medical students. Of these

.3,400 persons, approximately 1,600 responded. Of those 1,600 who

responded approximately 1,000 vere practitioners with no medical school
affiliation, about 200 were medical school faculty, 200 were interns
and residents, and approximately 200 wvere medical students in their
third anﬁ fourth year. Less than 100 of these were ophthalmologists.
Based on these ratings, 17 of the 44 behaviors were determined to
constitute the minimum acceptable performance level for a graduating
medical student, The criterion for-inclusion was that the behavior
be listed as essential or desirable (rated & or 3) by 80% of the
respondents, with more‘responding essential than desirable.
'Cooperative.approaches to instructional goal setting and instructional
materials development are essential if we are going to}be efficient and
effective in our efforts to\improve health care education.(2). ¥or sig-
nificant developmental efforts to be justifiable in the.future, there
must be broader acceptance and use of materials developed cooperatively.
This was the main reason why we tried to obtain a broad-based and widely
representaive sampllng of opinions regarding desired perfornances.

When objectives are clearly specified, institutions, departments or

kN (-
individuals can more easily select the instructional materials that

will meet their needs and the needs of their students. Mbreover, ve

felt that support by professional specialty groups was another

materials, once devcloped. The Associat101 of UniverSity Professors

in Ophthalmology has provided this.
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" data base (13). .

DESCRIPTION OF INSTRUCTION:
On tLis foundation the development of educational materials for
medical studencs has begun.

" It was decidga that one self-instructional unit woﬁld.be developed
for each of the seven content areas (see Fig; 1). While all of these units
are currgﬁt}y in various stages of devclopment, the ophthalmoscopy unit
was choséhhfor primary éompletion. Ophtﬁalmoscopy is the use_of the
6phtha1mosc6pe to identify no}mal and abnormal retinal and ocular findings.

These were several reasons for this choice.

0f the content areas, the first two involve nainly examining tech-
niques and déta acquisition. The last f;ve, in addition, include aspects
of diagnosis and managenent. Ogr approach was based on the realization (
that the student nwust deveiop and refine some very basic clinical skills
before he can be expected to solve probiems and make diagnoses. A
éfudent'can.be avare of the fact that papilledema is a sign.of increased
intracranial preésure without being able to recoghize papilledema when
he sees it. We felt that it was important to try to train these kinds.
of regoénition and discrimination skills so that at least we could be
confident that a medical student would bg able to qo an adequéte exanination,
The same observation could be made for areas of medicine other’than |
ophthalﬁology, for example: cardiac auscultation, abdominal pélpation
énd pelvic examination. As Dr. ngrenée Weed has so convinéingly'

pointed out, the foundation for effective patient care is an adequate

T'urthermore, ophthalmoséopy traditionally has been a difficult.

area for medical students to lcarn. Often it is not'systematically'
208 . ' |
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“taught, Ophthalmoscopy reqﬁires much time for a begimming student
simply to orient himself to looking at the fundus. This precedes.
his learning tc¢ recognize the normgl landmariks, let alone the ab-
normal findings. ﬁoreover, we felt that of all the areas of ophthal-
mology this would be an ophthalmologic skill that he would use.most
cémmoniy in his career as a physician. Of course, we recognize

. that a urologist, for example, will use 6phthalmoscopy far less than
will an internist or a fémily physician.

Our ophthalmoucopy unlt is divided into three sections (see Fig.2):

Section I: The first ObJeCthG relates to the first sectlon of

the unit,

> omp

Insert Figure 3 about here

In this section students go through a slide tape sequence with aﬁ answer
sheet and receive corrective feedback. During this segment they learn

éz } to describe systematically critical characteristics of the normal and
abnormai ocuia; fundué. In order to do this they need tdfuse terms . |

which are outlined for them in two places: a chart and a perfbtmance

guidé{

On the chart (see Fig.4) are outlined very.specifically tﬁe features

.=~

that the ophthalmologists who are working on this'projéct felt were

critical to description of the ocular fuhdus. Develbping this chart |

forced the ophthalmologists to be explicit about the criteria upon which

‘their judgements are based and to define these criteria in concise, simple

and unequivocal statements.
210




(OPHTHALMOSCOPY  UKIT  OBJECTIVES)

| . SecTion 1
GIVEN SLIDES OF NORMAL AND ABNORMAL OCULAR FUNDI AND A CHART DELINEATING
CRITICAL CHARACTERISTICS:

A) SYSTEMATICALLY DESCRIBE THE CHARACTERISTiCS GF THE FUNDI AND
SPECIFY THE LOCATION OF Ait¥ SIGNIFICANT FINDINGS:

B) MAKE A JUDGEMENT REGARDING NORMALITY OR ABNORMALITY OF THE DISC,
. VESSELS, GENERAL FUNDUS., AND MACULA., AFTER STATING THE LOCATION
AND APPEARANCE OF ABNORMALITIES. .
Section 11 | | |
GIVEN A MANNEQUIN AND AN OPHTHALMOSCOPE, DEMONSTRATE PROPER PROCEDURE. FOR:
1) ELICITING RED REFLEX (FUNDUS GLOW):
% CHECKING CLARITY OF -MEDIA: AND
SYSTEMATICALLY EXAMINING THE OCULAR FUNDUS.
PROPER TECHNIQUE 1S DESCRIBED IN- PERFORMANCE Guipe #2. (NoTE: THIS
OBJECTIVE DOES NOT INCLUDE DESCRIPTION..OF FUNDUS ABNORMALITIES OR
NORMALITIES = ONLY PSYCHOMOTOR SKILLS IN USING THE OPHTHALMOSCOPE)
SECTION I11
GIVEN AN OPHTHALMOSCOPE. AND MANNEQUIN WITH SEVERAL NORMAL AND ABNORMAL
FUNDI AND MEDIA IN PLACE:

A) SYSTEMATICALLY DESCRIBE THE MEDIA, Dlsc, VESSELS, GENERAL FUNDUS
AND MACULA,

B) MAKE A JUDGEMENT REGARDING THE NORMALITY OR ABNORMALITY OF ME&IA,
DISC, VESSELS., GENERAL FUNDUS AND. MACULA: AND '
C) GIVE THE LOCATION OF ANY ABNORMALITY.

FIGURE 2

v
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@HHALMOSCOPY URIT  SECTION )

OBUECTIVE:
CONTENT
~ MATERIALS:

' DESCRIBE. PROJECTED SLIDES

CONCEPTS

TAPE AND SLIDES.,

CHART PERFORMANCE GUIDE,

QUESTIONS AND ANSWERS WITH
CORRECTIVE FEEDBACK,

Ficure 3
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SYSTEMATIC APPROACH TO EXAMINATION OF THE OCULAR FUNDUS

| o DISC

CRITICAL CHARACTERISTICS

£ BN

. Cup-disc ratio

Shape -
Margins
Color

APPROPRIATE DESCRIPTIVE TERMS ‘ -

NORMAL FINDINGS OR VARIATZONS

1.

2.
3.

4.

N

Regular-generally; scleral crescent (white);
pigment crescent (black).
Distinct, more sharply.outlined temp01a11y

""Salmon p1nk" deeper pink nasally; presence of

yellowish- wh1te myelinated nerve fibers.
0.0-0.5; should be equal (within * 0.2)
to other (companlon) eye

PRESUMPTIVE PATHOLOGICAL CHANGES

1. Irregular-consider inflammatory reactions,
or congenital anomaly.
2. Obscured, blurred (consider papilledema)
3. Pallor, whlteness (consider optic atrophy);
* hyperemic or hemorrhagic (con51der papilledema
or venous occlusion)
‘4. Greater than 0.5 or unequal to other eye
~ (consider glaucoma) )
Figure 4. A re-arranged segment of the complete chart,

disc. : .
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The instructional materials then provide the student with systemic
practice fnd feedback for the visual discriminatigns and identifications
necessary'to'use the chart. We do not primarily expect the student to
comnit to memory the information on thé chart or performance guide. On
the contrary, we would like him to develop the visual identification
skills that will allow him meaningfully to use this chért. This is aﬁ
importaﬁf point vhich is easy to overlook. Our students should spend
mﬁre time refining such basic’ clinical skills as recognizing certain
abnormalities qﬁen they see or hear or feel them, rather than being able
to recite from memoxy, for example; five major causes of optié'atrOphy.
It is much more reasénable to expect them to look this wp if they first
could %deﬂtify optic atrophy.

Section~II£ The second section of our ophthalmoscopy unit teaches

the psychomotor skills involved in using the ophthalmoscope.

Insert Fig. 5 about her=s

Note that this does not include any desciiption of fundus normalftieg
or abnofmalities. Thgy learned these in'the.firsf section,
-Thé heart of this section is a mannequin which permifs simulation |
of some abnormalities of the ocular media, as wéll as simulafion of the red
}éflex and details of tﬁe fundus. The advantages of~the manne&uin both

for training and for'testing are multiple.

First, the mamnequin, unlike the patient or a fellow student, is

alvays available and infiniteiy patient. Secondly, unlike a fellow

student, it can show pathological variations; and, unlike the patient,
it can show pathological changes.at anytime; The use of the mannequin

214.,
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@PHTHALMOSCOPY UNIT  SECTION Ili)

OBJECTIVE: USE OF OPHTHALMOSCOPE
CONTENT : PSYCHOMOTOR SKILLS
MaTERIALS: MANNEQUIN.
| 'Exercises,
PERFORMANCE GUIDE,

FIGUuRe 5

215  
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does not replace experience with patienfs but rather will maﬁe the
student much more comfortab}e when he approaches patients. The nore
confortable he is when he approaches his patients with the ophthalmoscope,
the more likely he is to use the ophthalmoscope again.

The mannequin has two other advantages as a simulation device for
learning oéhthalmoscopy: 1) it allows the student.to practice the difficult
skill of. coordinating his hand, head and eye to keep the ophthalmoscope
beam trained on the pupil; and 2) it allows him to practice buiiding a com-

plete fundus image from the small fields seen at any one time. It also

allows him to practice focusing on opacities at various deptﬁs of the

ocular media.

Section JIT: The last section puts together the concepts and skills

learned in the first two sections and allows the student to integrate

[ §

and apply them.

Insert Fig 6 about here

Here he'systemgtically examines the ocular media and fundus of the

- mannequin vhile describing what he sees. We have a series of mannequins

vhich simulate normal and abnormal variations. These are being used as

a self-evaluation unit. The descriptions that the students are expected

.~

to give are what a medical student or physician should record in the

-

chart after ophthalmoscopy. When we later see the student in small group
sessions, ve also use an observation check 1list in order to determine

vhether the student is performing the psychomotor part of the exam in
the appropriate manner. -
SYSTEMS APPROACH:

" The approach we are using to develop this instruction is what'has

e 234
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(opHTHALIOSCOPY UNIT  SECTION _111)

Vo

OBJECTIVE: EXAMINE, DESCRIBE UNKNOWNS
CONTENT : SYNTHESIS oF I AND I
MATERIALS: MANNIQUINS,
| ” RECORD SHEETS WITH
CORRECTIVE FEEDBACK,

- - FIGURE 6
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" systems approach". There are many

been called by mapy individuals a
such approaches; the one that we are using is a simple one which has
been described by Anderson and Faust (4) (Fig.7). 'Basical}y it includes
a definition of spécific behavioral'objectives, a task analysis to break
down the objectives into their enabling obje;tives and a determination
of the entéring beﬁaviors of the students. Then'learning eXperiences
are designed which are airectly related éo the enabling objectives.
The performance of the student is evaluated in order to assess how well
these objectives have been met, If they have not been met, the instruction
_ . — :

is either révised or remedial instruction is provided, and the cycle is
re-entered_at the appropriate place. |

In applying thiémapprpach we found that a very critical step occurs
between the.breakdown into subobjeétives and the actual development of
the learning materials. This has been our biggest area of frustration.
The process that we have finally been:able to use successfully has been
the following:_one of the team who is.experienced and knowledgeable
about désigning'instrﬁction simulates a student in a one—%o—one tutorial
setting, forcing the'content‘experts to be explicit in their iﬁstruction
and éxplicit about the kinds of judgements and criteria they are using to
make decisions, fhe instructional expert then'processes his newly gained
.content knowledge into acceptable instruction, which the content experts
then edit and fevise appropriately, |
PERFORMANCE DATA: o
| . Although our ophthalmoscopy un;t is currently 6pefational, it is-

2

by no means finalized. We are in the proéess,of making a second major

revision. Our data are still preliminary., Students are taking ah average
218
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of five hours to complete the unit with a range of 3 1/2 to 6 hours. While

some students felt that this was too long, all thought that it was ‘a worth-
while use of their time and many of those thut felt it was too long sgatéd
without prompting éhat they could think of no way that it could be
shortened.’ Students felt that this was a very appropriate way to learn
thesejskills and felt that by using the slides and mannequins they would be

able to approach more adequately and competently their patients. The

" ophthalmology instructors are convinced that the students, following their

five hours of self—instruétiqn, cone to ophthalmology with a f?r higher
level of skill than was evidenced p}eviously by stulents whaﬂaid not have
this self—instructional unit, We are now gathering base-line data on
fourth year students, which will give us an indication of their competency
as a result of their'previéﬁs plaq?ed and unplanned exposures to ophthal-
moscopy. |

Ig order to quantitatively describe student pérforﬁance we have

determined the level at which at least 80% of the students-perforﬁed.

Insert Fig. 8 about here

In léoking at these figures, it should be borne in mind that we told

the students that they would not be graded and that our observations

We would stress again that these data are preliminary. Ve are in

the process of refining our asséssment instrunents as well as our instrﬁc-»
tional materials. The data that we have already obtained have pointed
to specific arcas of weakness in the instruction and this is being

appropriately revised. Ve are confident that the pérfqrmances will be
‘ . 220
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substantially improved in all areas as the instruction is revised.
SUMMARY :

. We have described a self-instructional =mit vhich is part of a
larger project to é;velop a comprehensive (but minimal) systematic
curriculum in ophtalmology for medical students. Much of this
naterial we feel would be relevent and adaptable to use by other
professionals, Simulatio;.of the ophthalﬁoscopic examination using
a néwly developed mannequin is an integral part of the wnit. We have
attempted to concentrate not on recall of facts but on the development
of visual recognition skills which be would expect the student to re-
tain for a longer time and vhich are a basic brerequisite to the prob-

lem-solving role he will play in the future. Lastly, we have cnlisted

broad-based cooperative support in hopes that expenditures of time and

.money by a small group will be efficiently multiplied by use in other

institutions and in other settings. 4 _ 3
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ABSTRACT

Basic Approach to Systematic Imnstruction in Clinical Science (BASICS)

by
Gary M. Arsham, M.D., August Colenbrander, M.D. and Bruce E. Spivey, M.D.

This is a repcrt on the use of a systems approach for the development,
implementation, and validation of basic imstruction in clinical science. As
a prototype, a comprehensive curriculum in ophthalmology was created.

Performance objectives are broad-based and were developed with national
support, including that of the Association of University Professors af N
Ophthalmology. These objectives were derived from a questionnaire, responded
to by 1600 practitioners and students of differing backgrounds and areas of
specialization.

The instruction, comprising both self-instructional units and small-group
sessions, is interactive, with corrective feedback throughout. The teaching
is directly related to the pre-specified objectives and was revised until it
produced the desired student performance. Simulation devices have been
developed where appropriate.

Development of the 20-hour curriculum was estimated to cost, for each
instructional hour, 65-70 man hours of professional time and $1000. The
five-hour ophthalmoscopy unit, described below, required 90 man hours and
81650 for each hour of instruction.

Evaluation is criterion-referenced; the student's performance is- assessed
on tasks that closely relate to the desired clinical skills. 1In the
ophthalmoscopy unit, the criterion measure was performance on a simulated
ophthalmoscopic examination, using specially developed mannequins. Sophomore
medical students, after completing the ophthalmoscopy unit, were compared
with senior medical students who had had the typical formal and informal
exposure to ophthalmoscopy, plus two years additional experience in using
the ophthalmoscope with patients. Approximately two-thirds of the sophomores
outperformed the best senior. '

Observations regarding the developmental process include: the usefulness

of clearly perceived objectives, charts, performance guides, and flow
sheets to structure the instructional material; the effectiveness of
simulating the student role by the instructional developer to facilitate
interaction between subject matter and educational experts; the need for
 lengthy time commitments to develop such products; and the importance of

geographic and temporal accessibility of the content expert to the instruc-
tional developer. :




Basic Approach To Systematic Instruction In
Clinical Science (BASICS)

GARY M, ARSHAM, M.D., School of Medicine, SUNY at Stony Brook®
AUGUST COLENBRANDER, M.D., Pacific Medical Center, University of the
Pacific, San Francisco

“BRUCE E. SPIVEY, M. D., Pacific Medical Center, unlvérslty of the

- .Pacific, San Francisco

We feel that medical education must become more systematic to enhance the
quality and quantity of health care delivery. 1In health science education we’
are required to verify and certify that a health professional is truly competent,
This paper describes an approach that specifies these competencies, directs
instruction to them, and assesses their mastery by students. As a prototypic
example, the development of a basic, comprehensive curriculum in ophthalmology
is described. A discussion of the overall developmental problems, time, and costs
are presented, as well as performance and attitudinal data for a segment of the
curriculum, -

A SYSTEMS APPROACH TO INSTRUCTION

The fundamental approach used in this project has the following key elements:
(1) Specific broad based objectives are developed; they describe observable
behavior; (2) the objectives are breken down into component parts to gpecify the
behaviors that will enable a student to meet the primary objectives; (3)-
variety of interactive learning experiences are planned and prepared that relate
directly to the specified objectives; (4) direct assessment is made of how
effective the instruction is in reaching the objectives; (5) the instruction is
revised until it is satisfactory; and (6) 1large scale multi~school field tests
are carried out to validate the instruction in a variety of settings,

. Such an approach may be a frustrating and time consuming experience. However,
when successful, we have obtained instruction that demonstrably reaches its
objectives. When we are conceined with the effective and efficient education of
professionals, we can not be satisfied with less.

This 6-step approach has been applied to the development of a comprehensive
curriculum in ophthalmology for medical students, Performance objectives were
derived from a questionnaire yesponded to by 1600 persons with a wide .variety of
medical backgrounds (Spivey, 1970;1971). These objectives form the basis for the
curriculum, They represent a broad base of opinion and were evolved with the
support of the Association of University Professors in Ophthalmology.

* address requests to Dr, Arsham at School of MCUrc1ne, SUNY, Stony Brook
New York 11790

This work was done at the Department of Ophthalmology, University of Iowa,
while Dr. Arsham was a Fellow in Medical Education at the University of
Illinois., It was supported in part by the U,S. Office of Education, Grant
No. )EG-6-70-0028(509), by a grant from the Sloan Foundation through the
Association of University Professors in Ophthalmology, and in part pursuant
to Contract No, PH 43-67-45 with HSMHA, HEW. :
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The questionnaire yielded objectives in seven basic content areas, It was
decided to develop self-instructional umits for each of these areas, ' Most of the
instructional units include slide tape sequences as well as textual material.

All have inserted questions with corrective feedback throughout, The material
is adaptable to computer-assisted instruction without significant modification,

We have attempted to assess the students performance in a manner that
closely approximates the actual behavior engaged in taking care of patients
(as described in the previously develcped objectives). In two of the units we
have developed simulation devices for this purpose. 1In other instances, we
use clinical problems with photographic examples of the abnormal conditionms,
T assess certain other skills we use observation check lists and chart audit,

RESULTS IN ONE UNIT

We chose to devote our initial attention to the development and completion
of the unit on ophthalmoscopy (the use of the ophthalmoscope to identify normal
and abnormal intraocular and retinal conditions), This area was chosen for
beginning effort because it involves a skill that has traditionally been difficult
for medical students to learn and often has not been systematically taught,
Furthermore, it is an area that involves the learning of concepts as well as
definite psychomotor skills, Ophthalmoscopy is a skill that most physicians will
use regardless of their medical specialty, e

The self instructional unit in ophthalmoscopy takes the average student
approximately five hours to complete and is divided into three sections. The
first section is a slide tape sequence, which provides systematic practice with
feedback in recognizing a variety of normal and abnormal conditions of the ocular
fundus, In the second section the student learns to manipulate the ophthal-
moscope for examination of the ocular media and fundus, At. the heart of this
section is a mannequin, developed for this instruction, that permits simulation
of media and fundus abnormalities, The third section consists of five additional
mannequins, where, for self-evaluation, the student uses his ophthalmoscope to
examire the mannequins and then write a description of what he sees, just as he
would in a patient's chart,

. ..

The ophthalmoscopy unit has gone through several minor.changes and one major
revision based upon specific feedback from student pe~formance, In order to '
determirc the effectiveness of the instruction the five-mannequin criterion test
was administered to a group of 29 graduating senior medical students, Over the
course of their medical school careers these students had been exposed to the
usual formal and informal instruction in ophthalmoscopy. Their performance on
the criterion test was compared.to that of 19 sophomore medical students who had
completed the current version of the ophthalmoscopy unit., A Despite the fact that
the seniors had two extra years real experience with patients, approximately two-
thirds of the sophomores performed better than the best senior. This was on a
task that closely simulated the examination of live patients, '

. Twenty-six of 28 sophomores felt that taking the current ophthalmology
unit was a worthwhile use of their time and 27 of 29 would use similar units
if available., Most were very pleased with the unit's content and organization,
Twenty-four of 27 found the mannequins helpful, .
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Field testing of the ophthalmoscopy unit in approximately 6 medical schools
is now being planned, Students will be randomly assigned to experimental and
control groups, so that both relative and absolute levels of effectiveness can
be assessed, Data will also be gathered on circumstances and problems of usage.

DEVELOPMENTAL PROCESS

Developing the instructional materials was a time consuming and arduous
endeavor, Over the course of eight months approximately 1000 man hours were
expended by the authors and three medical students who assisted on the project.
This was after and in addition to the considerable task of developing the
objectives It is projected that an additional 350 hours will be required to
complete the seven units, The majority of time was spent in individual writing,
preparation, and revision of instructional materials, as well as in conceptual
and organizational consultation with colleagues. Almost a third of the total
time was spent discussing the 1nstruct10n, as opposed to actually writing or
preparing it, This "tooling-up' time can be considered a necessary preliminary
preparation for the actual development of instruction, The ophthalmoscopy unit,
certainly the most difficult and complex of the units, consumed 450 mar hours
itself, ' v

Assuming 20 hours of total instructional time and 1350 man hours of
developmental time, the overall estimate for this project is 65-70 man hours
per hour of instruction., For the ophthalmoscopy unit the figure is 90 man
hours per hour of instruction, It should be re-emphasized that these figures
do not include time to develop the initial performance objectives,

It is also possible to calculate the dollar cost of instructional
development per instructional hour. These costs include professional salaries,
office expenses, educational supplies, duplication of materials, photography,
and the materials for preparation of the mannequins., Again, it does not include
costs for development of objectives. For the 5-hour ophthalmoscopy unit, one
hour of instruction cost approximately $1650 approximately $1000/hour is
projected for the other units,

In developing the instruction®'several procedures were found to ease the
frustrations of the authors and facilitate preparation of the instruction,

‘One consisted of specification of the critical features that the instruction

was designed to teach, using charts, tables, performance guides, and flow
sheets, These were helpful in providing a skeleton on which to flesh out

the instruction and to organize the necessary examples that the student needed
to recognize, The clear objectives were essential as guidelines for specifica-
tion of critical features, and they facilitated communication among all those
involved. A second procedure was the process by which the instructional
developers interacted with the content experts. In effect, the instructional
developer would simulate a student in a 1~1 tutorial setting, then analyze the
processes he underwent and convert these into instructional materials, It
became necessary for the instructional developer consciously to observe the
process he used in learning and the requirements necessary for his learning,
This mechanism often necessitated his requesting clarifications, speC1f1cat10ns,
or criteria from the content experts., A third tactic related to the
geographical and temporal location of the instructional developers and the
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content experts. During the periods of intensive developmental activity it was
found that the content experts needed to be very accessible to the instructional
developers. Not only had substantial blocks of time (for example, several
uninterrupted hours or full days) devoted only to developing instruction to be
set aside, but relatively instant availability was. necessary to resolve small

but crucial points,

SUMMARY

A systematic approach to instructional development is described, using as
a prototvpe the preparation of a basic comprehensive curriculum in ophthalmology
for meu.cal students., Performance objectives were derived from the responses
of 1600 practitioners and students. Seven self-instructional units, consisting
of approximately 20 hours of instruction, have been designed to meet these
objectives, A five hour unit on ophthalmoscopy has undergone tryout and revision
based on student performance. Performance on newly developed mannequins that
allow simulation of the ophthalmoscopic examination was the criterion measure.
Sophomore medical students after completing the unit were compared with senior
medical students just before graduation. Approximately two-thirds of the
sophomores scored higher than the best senior. Development of the five-hour
ophthalmoscopy unit required, for each hour of instruction, 90 man hours of
professional time and $1650., It is projected that, for the other units, an
average of 65-70 man hours and $1000 will be needed for each instructional
hour. Observations regarding the developmental process include use of charts,
performance guides and flow sheets to structure the instructional materials,
simulation of the student role by the instructional developer, and geographic
and temporal accessibility of the content expert to the instructional developer.

ACKNOWLEDGEMENTS: The authors are glateful to Michael Versackas for his assis-

tance with the collection and analysis of the data.
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ABSTRACT '

Instructlon for Mastery 1n Medlcal Educaflon }t h
. by - :
. Gary M. Arsham,‘d D August Colenbrander, M D Bruce E Splvey, M. D.

-
s

It is essentlal that a11 medlcal students reflne thelr cllnlcal skills -
to a level of minimum professlonal competenct. ‘Diagnostic skills acqulrtd
in random ward or clinic experiences are an inefficient way to learn and
result in lack of quality control. . This paper describes techniques for
developing more systematié instruction, which concentrates on mastery of
* elinical recognition and patient management sallls, rather than on the
recall of factual knowledge. ' : :

These techniques were applied to the development of a comprehensive

. 20-hour curriculum in ophthalmology for medical students. Developing
objectives that are oriented around patient problems is the first step.

~ These objectives communicate the major kinds of clinical signs and symptoms
with which the studant must become familiar. Then, charts, performance
guides, and flow sheets that unequivocally and concisely specify the
“eritical characteristics needed for recognition, discrimination and marnage-
ment are prepared. These form the skeleton or organizing principle of the
instructional material. Nexi, examples are carefully selected and szquenced
according to the specified critical characteristics. The actual interactive
instruction is then developed. Strateﬂnes are used to teach students to
notice 1mportant cues and to form appropriate coneeots ‘of disease entities
by responding to their critical features, ignoring irrelevant character-
istics. Finally, mastery of the skills is assessed using techriques that
measure the critical tasks as directly and realistically as possible.

The instruction resulting froam application of these techniques is
illustrated by a 5-hour unit that teaches the use of the ophthalmoscope
+in recognizing normal and abnormal variations of the ocular media and
fundus. . A mamequin developed especlally for this purpose permits slmula—
'_tion of the ophthe moscopic exam. : - o ' .

Using the ophthalwoscoplc examination and description of 5 mannequins
(10 eyes) as the criterion test, approxiately two-—thirds of sophomore
" medical students after insiruction had higher levels. of perforwance than . |
the best senior student after 2 years additional formal and inforwal ward
and clinic experiences with ophthalmoscopy. Moreover, the sophomores
made approximately one-third fewer false positive and false negative
.errors than the seniors, sucoestlno a safer and more eff1c1e1t level of

-,
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 INSTRUCTION FOR MASTERY IN MEDICAL EDUCATION '~ -« - '\

GARY M. ARSHAM, M.D., School of Medicine, SUNY at Stony Brook* .
AUGUST COL NBRANDER, M.D., Pacific Medical Center, Un1v9r51ty of the
Pacific, San Francisco - s
BRUCE E. SPIVEY, M.D., Pacific Medical Center, University of the
Tl , Pac1f1c, San Fra“c1sco,.
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 In the past, medical education has-often been characterized by prodi-
glous dissemination of factual material by teachers and prodigious feats
of factual recall by students. In recent years much.has been written and
said about the need to move away from recall to higher levels of cognitive
processes, such as probiem solving and synthesis. Yet a great deal of the
teaching remains based on remembering factual material or the presentation
of preprocessed data that the student will use to solve problems. The
assumption made in this paper is that a student should develop and refine
some very basic clinical recognition skllls before he can be expected to
solve problems and make diagnoses. It is useless for a student to be aware
_that a gallop rhythm is a sign of congestive heart failure if he is unable
to recognize the gallop when he hears it. Training such recognition and
discrimination skills to the level where the instructors can be confident
that a medical student is at least able to do an adequate examlnatlon is a
most important.

Training the student to recognize and discriminate the various abnor-
malities is very time-consuming. ‘For example, typical objectives of clin-
ical instruction are that "a student should be able to do an adequate
physical examination"” or "a student should be able to do an ada&uate pelvic
examination". Such objectlves imply substantially more learnirg than is

, superf1c1al1y apparent.’” Because of lengthy instructional preparation time,
a2 student may not receive the systenatlc practice with feedback needed to
learn how to differentiate normal from abnormal, and how to recognize

: ) - abnormalities, let alone receive practice with feedback in the actual psy-

] 2 ; chomotor skills involved in doing the ‘examination. At the presant time
1 : . .. several simulation devices are available, such as heart sound ganerators and
5 pelvic models, that will facilitate learning in these areas. f ;létorate

simulation devices are not always necessary. Often when the discrimination
3 skill is visual, slides alone may be adequate. However, relatively little
) © ..+ softuare is available to capltallze on the 1nstruct10ual potewtlal of these
’ _ simulation dev1ces.- -

s LT ' - . . e e
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The student should not be left to make the observatlons and form hls
concepts of normality and abnormality on his owvm, using random ward exper-
iences and trial and error learning. Learning to form concepts can be
facilitated -greatly by planned sequences of examples (Markle & Tiemann, 1970).
The instructor must systematically gather the examples, and teach the student
to notice important cues. This facilitates the student's responding to
critlcal features of the d1sease ent1ty and 1gnor1na irrelevant characterlstlcs.

The in tructor who trles to teach these skills must analyze his owm
per;ormance in great detail. If he makes a judgment about an abnormality,
he must be explicit about the criteria that he uses and he must be able to
define them 1n concise, simple, and unequ1voca1 statements. This is a
dlfflcult and ‘time-consuming task. : - SR

.

Once these critical characteristics and criteria have been defined, they

‘often can be organized into a chart, performance guide, or flow sheet. Such,

a document forms a skeleton around which the instructional materials can be
structured and developed. The primary goal for the student is not to commit
to memory all the information on the chart or the performance guide, but to
develop the identification skills, whether they are visual, auditory,

tactile, or even olfactory, that he will need to use the chart meaningfully.

- .This is a point often overlooked. The student commonly may be given a very
- pice chart or list of important features of a disease, yet he is not given

systematic practice with feedback in recognizing these features. In order
for medical educators to raise the level of clinical competence of students,
more time must be spent in refining such basic clinical skills as recognizing
certain abnormalities when they are seen, heard, or felt, rather than being
able to recite from memory, for example, three causes of pericarditis. "It is
nuch more reasonable to expect students to look up this information if they '
are first able to identify a pericardial friction rub. . '

In developing a basic comprehensive curriculum in ophthalmology for
medical students, we have applied this philosophy to the desigh of our B
instructional materials. Objectives were developed that are oriented around
patient problems. These objectives communicate the major kinds of clinical
signs and symptoms with which the student must become familiar. We have

- markedly de-emphasized objectives that entail the recall of factual material.
We feel that the student can look this up either in a standard text or in a

synopsis that we have provided him (Weed, 1970). We have concentrated on
trying to facilitate his mastery of recognition skills, since he is likely
to retein these "intellectual" skills longer than he would be able to recall

verbal information (Gagné, 1970)

Chart I is.an exanple from thu unit on ophthalmoscopy. (Ophthalmoscooy
is defined as the skill of using the ophthalmoscope to identify certain
normal and abnormal conditions of the ocular media and fundus). This chart

“spec1f1es critical characteristics that the opnthalmologists on this project

-felt were necessary for accurate description. Often it was difficult fox

- the ophthalmologists to agree on which characteristics should be included.’
Frzquently modification of the original characteristics and criteria were.
necessary as it became obvious that certain features ware not particularly

useful in describing or identifying the abn01va71t1 es, even though they were
t1ad1t10va1lj LaLcHt o

231

* . 251 v




: - . P O SR R -
L . T e A mmesem s s s e detmme ve o tend D e et e .

The?chart greatly facilitated selection of the positive and negative
examples of edch critical concept or characteristic.  Once thése were iden~
 tified, instructional materials were developed to provide systematic practice
with feedback in describing the condltlons and differentiating normallty

from ‘abnormality. -

A mannequin was developed both for teaching the psychomotor aspects of the
" ophthalmoscopy skill, as well as for final assessment.: It uses standard
2 x 2 transparencies of the fundus to permit simulation of the ophthalmoscopic
examination. For the criterion test, the student was required to examine five
. mannequins (10 eyes) with his ophthalmoscope, to judge whether there were
abnormalities present, and to describe any abnormalities seen. This test was
given to 29 senior students just prior to graduation. They had had the usual
formal and informal exposures to ophthalmoscopy. Their performance was com-
pared with data from 19 sophomore medical students who had completed the
current version of the self-instructional unit. (An earlier version was
revised after experience with 110 other class members). The sophomores
performed an average of 13 percentage points higher overall than the seniors
(p <0.001). More important there was a marked shift toward higher levels
o’ ;erformance for more students among the sophomores. Approximately two-
thirds of the sophomores scored higher than the best senior. In addition,
in discriminating normal from abnormal, the sophomores made 307 fewer false
positive discriminations and 27% fewer false negative discriminations than
the seniors. To reach this level of performance the students averaged a
‘total of approximately five hours of instructional time. No direct contact
via instructor was necessary; once the student has mastered the fundamental
recognition and discrimination skills, the instructor's time can be used for
less repetitive, higher level, more meaningful teaching with patients.

Tl

)
%
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SUMMARY,

More instructionai_effort must be devoted to the systematic refinement
-of students' elinical recognition and discrimination skills. Recall of factuzal
material should be de-emphasized. Technlques are described that facllltate
studenc mastery of these skills,

et iy S

Desnlte the time and effort required for medical educators to devise the
necessary learning experiences, the payoff is high in terms of student learning
and release of faculty time for more meaningfui teechlng. On a criterion re-
lated task concerned with the skill of ophthalmoscopy, approximately two-
thirds of sophomore students after instruction performed better than the best
senior medical-student after the usual formal and informal exposures to ophth—
almoscopy and two years additional e\perlen--. - Furthermore, the sophonores
made one-third fewer false negative and false e positive identifications than
.did the seniors- - SN . I . : :
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