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. : ALSTRACT

This study Lnvestigated the use »f closed “}fv

' -

Circult television ard traditional classroom teaching
methods of first vear students 1in the physical therapy

prograrue in ‘the Division of ®hysical Therapy, Schgol of"

°

‘Rechabilitation Medicine, University of Alberta.
7

-

The course being studied was Rehabilitation

Q'Medicine 202, which is .g . covrse in human gross anatomy.,

In September 1974, all those $tudents who had
enteted the prbgramme,aiﬁectly from senior matriculation

" were given a pre entry test (written) at their first

s

class meeting in the subject area, and then viewed a
: ; ,

Ce . » . ‘ o ;
colouwr-videotape recording of one section of the

B Renhabilitatipon Medicine 202 course on-.four separate
occasions..

After the final Vie&ing, the group was: given a

:Criterign test (identical to the pre entry test).

: N In Séptember 1975, a similaf‘grdup,of students _
was given the same pre entry test at the same;ggi&f\if\__;~—
time of their programmé. This group was ven the

‘identical information as the éxperimen al group, ,but >

using comventional teaching methods only Xexcluding the
. .- use of closed circuit television).
\ ' .
| At the end of the same number of hours of

instruction as the ekXperimental grohp had been given,



N .

the control HEOUP wWas glven the criterion Lest (ga Lo 3
tdentical to the pre entry test

The null- hypothesis was that thore would be no
L o P ! . Y
‘SanLflcan;-uL:rerence between the -two groups when 2

Yo criterion test results.

comparing +
Y

Since theseEWQre similar groups of students but
the data was collecked bn dif ferent Occasions, it was
decided to anialyse the Aata using a two tailed t-test
for means f;r.indeeﬁ%dent Sambles at the 0.0S-leyel of

. * ! . . -
confidence.

e : .
The results show >d d significant difference in

favour of the teluvision taught group and so the null . —
hypothesis was rejected. '
It is suggested that further lnvestlgatlon is ;

Mg

needeq in order to ascertain whether or not this was -
an isoglated reSult, Or whether more parts of the
physical therapy programme should be. taught by closed

circuit television
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"We arce not merely parts of the
future;taken togcther we are its
cause. What tomorrow holds depends
on all of us - on what we forsee,
on what we believe, and on whate we
do. ‘And five or ten or twenty vyears

.from today we will have only

ourselves to praise or blame."
(Worth, "1972a). v

ix
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Exposure to Lol ey st o as an bntormat Lot medd 1

has been shown to intflucnoee chitldren rrom cvoen their
*
pro school days, hence the success of oo Prog anume s

as Ségame Street and Flectric Company .

-Since high school students ontering the {irst
N
vyear of a physical therapy programme at university

level will have been exposed to much more televisinn
viewing than their countcrparts of a decade ago, 1t is

possible that the influence on then by television as a

teaching tool may be somewhat different from the effect
Oon previous generations of students.,
Television format, as used in educational

systems, has gone through a number of changes, each of

“

which might bLe appropriate in its own context.
What then of the future? Worth (1972b) notes

that

"It is not necessary that one must like a futures-
forecast; it is only necessary to realize that it
could become a future reality. aAnd, like it or
dislike 1t, we must act upon it according to our
beliefs and within the scope of reason. Moreover,
we must woyk to alter trends where future
consequences appear to be undesirable."

~

(6]
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. )
conventional teaching ror lona term recontion. It rac
however been shown quite clearly that televisicn can

Y]

allow for a more efficient use

of time and faculty, to
the ultimate benefit of the

student.

~



CHAPTER I7J

IMPORTANCE OF THE. STUDY
The Problem

At the present time in the School -of
Rehabilitation Medicine, Universitv of Alberta,‘ﬁhe
first yeéar basic human gross anatomy courses in the
Division of Physibal Therapy requiré a‘total of eleven
direct student contact hours on the part of three

s

faculty members each week.

The codrses in qﬁestion are Rehabiiiﬁation
. Medicine 202 (which is a first term course) and
Rehébilitation Medicine 204 (which is a second term
course) . |

"In 1975, the faculty members concﬁrneq had a

v
combined total of thirty-one vears of teaching

experience, and were éach expeeted to parﬁicipate
actively 1in the development and teaching of two
'proéosed graduate programmes in physical #herapy. These
tﬁo proposed programmes would be uniéue in Canada.

The desire to develop thesg new programmés,

coupleq with a relative freeze on the hiring of new .

academic staff in the university, meant that an extra



demand would be made on'existing staf®.

Any means of reducing ‘the number of direct
student contact hours in the undergraduate programme
without red@cing the quality of its graduates or’ the

programme itself, would enhance the probability‘of

a

B I
" .success of the two graduate programmes. - |

To the extent that faculty members may be freed

o

to be aole to spend more hours’ on the new programmes,
€§§%e incurred by the )7

uriiversity with regard to academic staff, apart from

less addltwonal‘host wou

)those already planned'for.in the normal devéIOpment of
tﬁe undefgraduaﬁe programme.

There have been no new unlversitymprogrammes in
ohySLCal therapy in Canada since 1967 (althodgh one 1is
under consideration at Memorial University, St. thn'é

: N _ E
- Newfoundland) .

It is thereforehﬁrom'exiéting programmes tHat
the teachers and researchefs'of the forseéable future
will comé. " . ..

TO cdatinuevteachinq the undergraduate coufses

in the present manner might prove to be Hlnderlng to

o

the develOpment of”’ Ege Division of Physical Therapy.

‘In_order to bring about the most effective and

°

efficient lUse of faculty manpower it might be necessary

to alter attitudes and éerspectives of the faculty.'



Based on the observations of Ccifee and Golden

¢ (1957), most pedple are creatures of habit. Innovative

ideas and creative activities are not therefore always

received with 'open arms', and are in fact frequently

v
viewed with a great deal of suspicion. This is well

-

summed up by Coffee and Golden (1957) who noted thakt

"The most significant barrier to institutional .
change 1s-the resistance which persons express when
such change seems threatening to roles in which they
have developed corsiderable security...". :



Purpose of the Study

This study attempted to set out a possible
method of'COQVEying;theepreeeﬁt quantity of information.

‘in. one section of the subject area of human gross
<@
anatomy for physical therapy. students 'in their first

vyear of the programme at'the University of Alberta,.
without loss of euality, and allowing for more
flelelllty of tlmetabllng

The study investigated wheeher or not closed
circuit eﬁleVision couldﬁge-used to teach as effectively
as conventional methods in a specific unit of the
Rehabilitétion-Medicine 2025couree;‘_~ .

Should this be possible, then there mlght be the

opportunltV»to develop - ‘a more flexible tlmetabie than

~..

the present one, .which might allow for more tlme tO\\\ -
lnvestlgate the subject area more deeply-

In aadltion,'if 1t does not require three faculty
members to beginvolved,“a Certaln amount of time might
be utilized in the development of the proposed graduate

programmes as well as their future operation.

3



Limitations
mimitations

: . ,
Con51deratlon was given only to the programme

:of study f first year Students of physical therapy

\
- N °

at the Univ r51ty of Alberta

1
<

Changes which might be possible at the University e

i

a

of Albertéa may not be feasible at other Canadian ' <

:
£
¢

unlver51tles since the ‘School of Rehablllé&Q&on Med1c1ne

1n\Edmonton is the only one whlch is not a part of a

Faculty of Medicine or a Paculty of Health Sciences.

This autonomy allows for much greater flex1blllty in

both programme plannlng and~programme operatlon.
Comparlson was limited to those students entering’

the'programme directly'from grade XII (senior o

matrlculatlon) in 1974 and 1975.

) Only one unit of the Rehabilitation Medicine 202
course mas used in the study; that being the unit which
was covered in the first three weeks of the course under
.the title of 'Applied Anatomy'. This sectionAincludes
‘the following: 2

Bony landmarks of the shoulder‘girdle .
Surface markings around the shoulder girdle
Bones of the shoulder girdle.

The experimental'group in 1974 was taught this

section entirely through closed circuit television. The

-



1
3

.~

|

control group in 1975 was taught the ide
by conventional methods only (excluding

closed circuit televisiap).

htical miterial
\
any use of

10



Qq{injp}ons

SR

Gross Anaﬁomx

The courses deséribed in the official University of
Alberta calendar under Rehabilitation Medicine 202 and
204, in.the Division vaPhysical Therap? of the School

of Rehabilitation Medicine.

Conventional Teaching (of Gross Anatomy)

Didac;ic lecture
Dissectian |
Prosection
.Demonstration .

Self practice.

Closed Circuit Television
This, as defined by Stasheff and Bretz (1968) is:

"The transmission of a signal through co-axial
cables or over a microwave channél, but not
broadcast over the air. The term is commonly used
to refer to a transmission which stays in the
building of origination or is 'piped’ to a limited
number of specific locations.

11



CHAPTER 111 f

SELECTED LUTHRATURLE REVIEW

It has been shown by Allen (L967) that the
instructional modia.stimulus relationship to learning
o

objectives is high in learning/principles, concaepts and

rules when using television.

. .
"

Many studies have been carried out which compare
learning -from television and égnventionél instructioh.
The variety of such studies appears to know few
limitationsg.. -~ |

However, thé various Etudies are f;equently
viewed with some reseryation since they are extremely
difficult to design and conduct due to problems in
controliing thé vast number variables. Even such
terms as 'conventional instgion' are not easily
defined.

Despite all of the inherent problems, many
researchers have cpnductéd studies in the hope that
television, as a relatively new technology, will be
shown to enhance the learning process. ;

When comparing television learning to more
éonventional learning, it has been suggested by Chu and
Schramm (1967) that there is a problem in making the

stimulus comparable in the two groups. It is frequently

t

12



the case thoey suggest, Lhat difttorent toachers are nsed,
lnnty:«,- the roscarcher cannot be sare whethior they aro
<;()m;,>q>1”inq the two methods of Instrl‘fctimnv or the two
teachoers.,

Giving the experimoental gqroup the information
at the same time as thoe contentionall group roceivos:tho
same Information will reduce the vqriabl?s, though the
researchoer may still not be sure thlat the content will
be the same unless the same teacheJ administers both.

Distractions dfe a constant:problem, SO great
care 1s needed in deciding on the conditions under
which learning will take place. wWilliams, %aul, and
Ogilvie (1957) reported that anthropology £tudents who
feceived a lecture in a television studio performed
significantly less well not only tMen a con;rol group
which viewed the telecast lecture, but also less well
than a group whiph-only heard the same lecture over the
radio. It is suggested by the investigators that the
reason was because of environmental factors, i.e.,
distractions in the television studio.

It would seem that researchers in such studies
should attempt among other things in their experimental
design to try to achieve the féllo@ing:

Random assignment of subjécts (students)

Identical content" for lectures



Pdentical Tearning cenvi ot
ldentioal ;wx‘t(‘vlm.n:«:» o the toache gy
Fdentical qualiticos of Coacher §! mop.. than one 15
bhoitng used.

> :

That gdiich is, Tideal and that which g realistic
e constantly in the mind of the rescoarcher, Stickell
(1963), In a critical fcviuw ot the methodology and
results of rescarch comparing televised and face-to-
ace instruction, reviewed some two hundred fifty
womparisons, yet only ten of these satisfiled his
criteria for adequate experimental design. In each of
the ten, .he observed that no significant difference in
learning was demonstrated between televised and
conventional teaching.

Interestingly, Chu and Schramm (1967) claim that
an examination of the majority of less rigidly designed
ukperiments shows: the same general findings as with
rigidly designed ones, namely, no significant difference.
In further support of this concept, Schramm (1962)
reviexéd three hundred ninety-three eXxperimental
comparisons of television versus classroom teaching
(including a considerable amount gf unpublished
material). He reported that of the three hundred
ninety-three, two hundred fifty-five showed no
Significéﬁt difference, eightv-three Sigﬁificantly

favoured television teifeing, aﬁd fifty-five ST ——



Signiticant by tavoured comvent tonag | teachitneg.

L contrast , Ptlieger and e Iy (196l), in
ST Lerng the resalta of o Lo yoear o ostudy whioh
involved student s 1 rom elqaht hundred schools, roeportod
that although mm?%t comparisons showed no Signit icant
dritterence, one hundred nineteen were slgqnitficant i.n
favour ot television taught students u;d torty-tour
r'avc;urezd those taught by conventional me thods |

A further review by Chu and Schramm (L967) of
two hundred seven published studies indicatéd that\gﬂ,,
the four hundred twenty-one comparisons madé in the
studies, three hundred eight showed no significant
ditference, sixty-three showed teleyvision-to be
superior and fifty found in favour of conventional
instruction. This supports the earlier‘study,by Schram&
(1962) that comparisons tend to faVour television £ore
in the élementary'and secondary school levels than at

. < . B
college level.

It may be significant that many of thoée
elementary school students in 1962 are now college
level students. Television was probably not a
commonplace itgp in the average home or school until
the early 1960's and it may well be that the majority
of studies conducted prior to this time should be.

repeated. The environment in which students were

growing up was also somewhat different from that of the




The toechnroal gquality ot oo tran b e o

consaderab iy arnce thie FELO NG D T we gl N N E A S DS T
to assume thodt with e ovements e e know boeddope
fnderatanding b dntormat Ton tr et er Pechimtopes, the
kll.ltlllt\[' ol Lhe messages tn a0 sopdidat ot ed teeching Logy
v also vmprocsed . Unleass thrg vsosumption s omade, ot
wotlld have to be sard that the Drcatess b eqbroat 1on hadd
changed very Little over the 1ot twenty -t 1ve voars

The use of colour as compared with bhladk and
white television has received little thcntion, thouagh
4 number of studiés in this area using Ciné ti1lm have
teen gonducted. Since the guality or colour television
nNas, until recent vears, lett much to be desired, even
studies such as those by Kanner and Rosenstein (1960
and 1961) might possibly produce significantly
different results foday. In the first of these studies,
three hundred sixty-eight army trainees were matched

~

in palirs and assigned to either colour or black and
white television presentation. They were tested on each
cf eleven lessbns, with some of the guesticons on the
test designed specifically to judge khe influence of
colour -on learn;ng. Of the eleven, ten shewed no

T,

significant difference and one favoured colour. In the

second experiment, both. civilian and military personnel

were matched and randomly assigned to either a black
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commercials shown in black and white., The findings were
'ghat the cofbug commercials received higher ratings and
were viewed to their cdmpietion by a gréater percenta§e>
of viéweré. In a further Siudy by Gal;up‘and Robinson
(l965),rit was foundvthét colour prompted an increased
recall of viewing the commerc;al and'the Viewers,ﬁére
actually akble ﬁb recall ﬂoré specific details of the
colour commercials than when the same comme}cials were
éh0wn in black and white.

Although colour was felt to be important for a
visuai landmark foéétion of structures under the skin
. % Y
r.in the present Study,>ffhﬁe%fect of colour per se was

not measured. e

- )
With many homes and schools now having colour

Il

wtélévision, it mighﬁ be 5f intereét to répéétygbméﬁbfh
the eér}ier studies. A |

In reviewing the"iiterature, there does not
appearfto be any reference to the gquestion of selective
or complete colourvblindness.

Many differeﬁt types of course have been taught

by television in schools and colleges. Foiésgny years,

tﬁe basic speech course at Chicago Juniqu ollege has
been offered eﬁtiréiy through televisioﬁ, and students
may choose between this and the same course taught by
conventiocnal me%hods. The television taught students

have only two or three meetings’ on campus during the



academic year. The results show that on average the
television taught students do as well at post test as
those students taught by conventional methods.

Television has been used as an essential part

of many’spee;h courses. This is borne out by Reid‘(l960),

GClevenger and Cobin (1959) and IVéy and De Marco (1961)
Each of these studies demonstratéd that those students
taught' in part by television did as well, or better,

on post testing than students taught by conventional
methods alone. It is further clalmed by Reid (1960)

that the students began to develop a more\p051tlve
attitude towards the course.

Many courses involve laboratory work in which

the students are expected to work on their own, vet

19

‘require freguent access to an instructor. Under these
conditions, television may not satisfy all of the

- .) +
student needs. . —fli

—
~.

~ Seibert and Honig (1960) compared telev1510n
taught and conventionally taught students in a
laboratory course in chemistry. In si# comparisons,
they found only one showed significant difference and
that was in favour of- the television taught group.

Diamond (1962) studied the effect of closed
circuit television upon achievement in the\i?boratory
2

phase of a functional human anatomy course. The results

of this study indicated that although the Ftudents did

& ' )
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not produce significantly different results at post test
from the conventional laboratory instructional methods,
. there was some evidence to show that using televisibn‘l
as, a magnification device within_the,%aboratory is a
superior demonstration method for low ability ledrner;.
In the majoritgiof course uhit; which Diamond studied,
closed circuit television as a magnification device was
foundlto red@ée substantially (in Some cases by as much
as sixty-five percent) the time required by the. |
instructor to present a‘demongtration for anoentire
laboratory'class.

A wide range of subjects has been taught using
closed éiréuit tele&ision at university level,

”

Carpentér (1962) reported on the following courses

- 20

2

2ing taught by-this method at Penmsylvania State
University: . .

Introddctory Accounting

Cost Accouqting

Analytic Geometry

Introductbry Anthropology (&Emonstrations)

Archeology (demonstrations)

Fundamentals of Music Appreciation

History of 'the United States to 1865

History of the United States since 1865

Modern European History ' R

Psychology of Marital and Home Adjustment



\ » C . ) : -

¢ Introductory Sociology . -
Land Navigatipn,
tlementary Air Science
Intermediate Air Sciehce

: 4

Advanced Air Sci@nce.

Although man§ of these studies show no

Q

o

significant difference when compared- to conventional
teaching, it is perhaps worth noting the wide r%nge in
types of coﬁrse studi€d, since they range from very
théoreticalvto very practical subjects.

.As further evidence of the variety of course
which can and has been tapghﬁ ;t different academic

levels using television, the following are examples.

Sykes (1964) conducted a comparative st@ay on

21

the effectiveness—of closed circuit television

Observation of children's art classes for implementing

€

elementary teachers' training in .art education. Random

assignment was made to either a television group or a
-

control group using fifty-five education majors. In the
study, the tele;ision group watched six, forty-five
minute‘art lessons over a period éf S1x weéks, while
tge control grgup received the same information by
conventignal methods. The criterion test showed aa
Ssignificant difference in fasour of-the television

taught group.

Pasewark (1957) carried out a comparative °‘study

[
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on the teaching of typewriting, and demonstrated that
the television tau@ht group learned to type
significantly faster than the conventionally taught

control group.

@

Kannerx, Runyon and Desiderato (1954) compared -

c

the;teaching of basic military skills by *television
and conventiOnal“methods.-The report of their study
indicated quite significantly that those taught by

television did muc¢h better than a control group in five

of the saventeen tests administered. In the remaihing
. X Pl ‘ R ! -
twelve tests there was no significant difference..
A : _ ] :

o

Meacham (1963), studied etudents in a clothing

construction class, and although the television group

a

scored no higher in objective post testing, they did.

1Ty ry

perform significantly better than the centrol group—in

Q

Y

their laboratory work.

Herminghaus(kl957) compared students 'in a grade
nine class for composition. In this particular‘study
it'was‘the control gréup which scored significantly
higher at post test. . ~ ; N |

‘Stake (1959) coﬁpared students being,téught
elementary Spanish vocabulary. Again the control group
scoreg significantl? highe; than the television taught
group at post test. |

Howevey', Boone (1554) reported'that éignificantiy

’ N
higher post'test scores were achieved by Naval Academy



midshipmen who had received television ‘instruction in
electronics,. than by the control gfoup.
Macomber (1957) conducted a study Qsinéja

College human biology course. The results at post test

showed significantly dn favpur of the television taught

bgroup. .
Three studies which found significantly higher
post test scores in the control gfoup, even ‘though they

are of varied subject matter, are the Johnson and Harty

(1960), Johnson (1960), and Woodward (1964) experiments.
y :

L)

These studies were in geometry, introductory geography
and biological sciences respectively. .
'In reviewing the literature, there appears to be

a Spllt in the OplnlOnS of researchers regardlng the
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value of television teaching against more conventional
teaching- methods.

| Television as an instructional med%\@ has been
used(1% many contexts for a- varlety of courses. In
maklng the dec151qn to produce a television programme
for 1nstructlonal purposes, there are a number of
aspects of production andgviewing which might be
considered.

Perhaps one of the major-prqblems confronting

the planner who wishes to‘integrate‘televiéionbwith
convehéiogal teéching methoeds 'is co-ordination. After

conducting twenty-three studies in eighteeh/aiffereng

\



countries, Séhramm, Coombs, Kahnert, and Lyle (1967)

-

mdde the follo&ing statement:.

"In effect, then, by their very nature the néw

educational media enter into a kind of team teaching.,

It is not precisely the kind of teaching usually
called 'team teaching' in modern schools, where the
term usually refers to .the division of specialized
responsibilitiesbfor a large group of pupils among a
group of teachers and assistants. But the principle
is the same. Each teacher has a special task which,
supposedly, he can do best. In the case of media, a
teacher at thecpoint of input, 'a, teacher at the
" point of reception, perhaps another teacher speaking
through textual or exercise materials, combine their
efforts, each doing his own part of the task of
- stimulating students' learning activity. When the
media are used for adult education, (let us take
agriculture as a possible subject area) the teacher
at the transmitting end may be an extension
specialist, the supervisor at the receiving end may
be a forum chairman or Village—level'&orker,'and the
materials may be prepared by a group at the
agriculture research station. But the division of
responsibility is the same. Obviously such a
division and combination of responsibility requires
a clear and common set of learn%ng objectives, the

24

_will to work tegether;—ecarefut plannming, and
adequate training in the special skills required. ™

Not only must ﬁhe instructional television
programmes be properly integ:ated into the ovéréll
curriculum, but they must of/necessity be véry
carefully planned themse vés. Tﬁére~is strong evidence
to §ugge§t that learning ;s increased when'there;ié
opportunity for the student to make active responses
during‘the viewing of a programme. This concept is
supportéd by Gropper and Lumsdaine {1961) and the
Hagerstown»(l§59) stﬁdy.

Even in the absence of clear evidence of the
N AN N



[
[Sal

kind of variations in production techniques which
contribute to learning from television, it would appear

that students learn better when the visuals are

>presented in an orde:ly and carefully planned manner.

For example, Cobin and/MCIntyre (1961) in testing
students at college level found that the students
preferred'Simpleﬂpfoductions with the’minimﬁm_of
different shots.being uéed.q

There is oﬁe repérted study whiqh showed that ,
significant differences were obtained when using‘a;
variety of technigues; This study by,Schwarzwalder
(1960) , compared three different ways of presenting
science on television:

.l. Visual continuity (with planned camera shots)

versus unplanned-randem seltection
2. Visual reinforcement (Qﬁere‘superimpdsed materials
)
were‘uséd) VEersus no superimposed materials. The
teécher was in most shots in this section.

3. Manipulétion of visuals‘(either by the studio
teacher just as they Qould in the regular
classroom, or by careful:planning on the part of

“dth the television production staff and the
teacher. These two wayé were compared) .
1t be expected, the post test results were
there was planned visual‘coptinuity, Visual‘

Lo rcement, and was the result of a co-ordinated



Tapproach by bﬁth the production staft and the tcacher.
Incidently, the same teacher taught all threo élasﬁpu.
Whether or not animation makes any difference
to the amount of information transfer is somowhat
difficult to asséss, since there are vory few studies
on the subject. Those by Lumsdaine, Sulzeér and Kopstein
(1951), and Vestal (1952) demonstrated no sigmificamt'

difference. It is perhaps worthy of note that in the

¥

Véstal study, students in the upper quarter of ability
actually learned more from direct photography with no
animation.

In an attempt to maintaiﬁ the student's.attention
and to emphaéise certain.po;nts, some closed circuit

television productions have used the technique of making

pauses in the tape and asking specific guestions of the

learner. At first glance this might seem to be a

¢

. valuable asset. However, the research does not bear this

’

out, since May and Lumsdaine (1958), Kantor (1960),

McGuire (1961), and Vuke (1963) all demonstrated eitiier
minimal or no gain by .the use of the pause for

gquestions.’

<

Whether it be at elementary, secondary or college

®

level, the academic day 1is spread overva number of hours.

This being the case, the question of when to show a.

television programme should be considered. It might seem

°

reasonable to suggest that the end of the academic day



would not be as eftfective as the carlior part of- the

day. Stiadies by Kratt (1961), Shechan (196 1), Dictmeio:
(1962), and Amirian (1963) all demonstrated no

s
significant difference botween the bcqinninq and the

end of the day. Inethe Amirian study, the students were

- tested at four and ecight months after viewing thirty

o

televised lectures. At both four and cilght months there
was retention of information.

Student perception of the image is important in
learniﬁg such subjects as functional and surface
anatomy. It ‘is therefore important that the student be
able both to hear and see the presentation accurately.
The findings of Ash and Jaspen (1953), .Kasten (1960) ,
and Hayman (1963) all support this éuggestion, although
AthgxmdiifergsliéhtLy,as to—the optimum viewing'agglé.
Kasten and Hayﬁan both suggest a forty degree cone’
while ®Ash énd Jaspen permit a sixty degree cbne. The
effect of sitting outside the cone can be reduced by-
the effectiveness of the classroom teacher who is
present, according toDGibson (1947). This is achieved
by allowing the student to ask gquestions of the
classroom teagher as they arise during the presentation.

There would seem to be no need to havé the _ -
teacher actually present during instructional television
presentations in terms of satisfying the educational

S
objectives for a unit or course. However, although
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Plapper 01998) , bevan (196 1), Dowva bt Chon ), s wee b Doy
Hoeowd oaed Phoi Lips (1960 Sappeor b 1 Vroewpeo bt that b e
prosence of  Lthe teachoer 1o not coaential, lead and

Phillips suggest that personal contact with the Leacher
Ls desirable.

Teaching by television can v&ky from using a
small twelve inch monitor for individual instruction to
the large projection systems which are used for large
aroups in auditoria. There is no evidence to sugagest
that the sizd of screen makes any difference to the
amount of learning. .

Specifically in the area of human gross anatomy,
therc.are only a few repdrgﬁ' ca;cs of studies making
usce of closed circuit television. However,_the
cffectiveness of such studies appears ta he more
subjective than objective, This is borne out by Markee,
Agnello and McFalls (1962), Woolsev, Oppenheimer,
Kabisch, Davis and Foster (1956}, and Ashton (1966) .
it Duke University, Markee uses an interesting technique
withavideotape in gross anatomy. Basic anatomy
,dem@gstrations are videotaped and saved until
examination time. These are then edited and excerpted,
so that in place of the verbal instruction on the
original soundtrack, examination guestions are recorded,
making the examination a part of the student's learning

-

experience.

Y



Al thonghy hoth Chee Univwvey oty ot Solbher o o b e
Cndveraity ot cabogars e o oot onsive amount oo
vidoeotape in the s respective gross anatomy progroaumes
there is as yot no available data on comparative
Studlices using Mmore Cconventional teaching methods a5 a
control. A brict report has boeon made by Hixmh (1969)
on the usce o!f toelevision in teaching gross Lmli'tomy to
medical students at the Unilversity ot Calgary, but no
comparisons arce made.

In reviewing the l}teraturc 1t is apparent that
many of the studies had deficiéncios in their
experimental design (mostly due-to lack of control over
the many variables).

Although no significant difference seems to be

the common outcome, it may be that in the final

analysis the most appropriate method of instruction ise
the one which provides the student with the widest
variety of learning situations.

It 1s therefore important to validate course
materials so that the appropriate medium for
information delivery and transfer is selected.
Carpenter (1961) notes that: .

"Successful models are in existence for ppblic
school systems, for colleges and universities, for
regional and state-wide areas, and for national
programs.

The opportunity now is available for studying them,

and adapting them appropriately to areas of need in
education. i



I’t‘lfl.i‘[t'; e reanon o why o Tt b b e et 1 o
Breo v ot tde U PO s nd Libotre g tiraat iy g
Phat porrod, o groat doal of gJrant o money o was o maede
avallable tor these stadics 5ineo Lelovision was o
relatively new medium in Che oducat tonal systoem. Ag the
Uoscarch monios 1ror such studios ol Lol up, sooattent ion
was dirccted to othor areas,

- Although a number ot Gt Les were conducted | in
the periog between 1950 and 1970, Locause of the
increased use of and exXposure to television, there does
appéar to be Justification for tho present study on
television instruction versus conventional methods for
teaching gross human anatomy to physical therapy
students at the Lniversity of Alberta. This is in part
due to the ract that there are ra recorded. studies on
the subject for physical therapy students, and in rart

due tc the fact that there are few reperted studies in

the subiject areca of anatomy.,
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of Rehabilitgtion Medicine 202

<

c i ; :
Instructional Objectives

To ‘aid the student in: .

1. Unders£andingnthe gross structure of the bones of
the upper “limb and shoulder girdle

2. Understanding tﬁe Mmuscle attachments on the bones
of the upper“limb and shoulder éirdle

3. Understanding the structuré‘and function of the .
joinﬁs of the upper ;imq‘and shoulder girdle

4.‘therstanding the movements of the muscies and
joint$ of the gpéér limL and shoulder gifdle

5. 9nderstanding the formation and distribution of the
brachial plexus

6. Understanding the arterial supply and venous

drainage of the upper limb and shoulder girdle

7. Understgnding the lymphatic drainage of the upper
limb and shoulder girdle

8. Understanding the surféce markings of the major
blood vessels, nerves, bony points, joints and
synovial sheathes of the uppe;Alimb and shoulder
girdle

Y. Understanding some of the anatomical 'Sp;ces' of
the upper limb and shoulder girdle, i.e.,.posterior

neck triangle, axilla, cubital fossa, and the

anatomical 'snuff-box'



~

10.

3

11.

12.

13.

¥
14,

15.

33

Understanding the attachments, actions and functions
of the muscles of the back

Understanding the gross structure of the spinal

o

cord T ‘ : ,
ReéOgnising'thewreiationship between anatomy and .

kKinesiology

Developing an awareness of, and a familiarity with,

Q@some of the literature in anatomy

Developing a knowledge of the vocabulary used in

P

anatomy_
Developing the skills necessary to carry out a
detailed dissection of the upper limb, shoulder

girdle and back.

I



Present System of Teaching Rehabilitation Medicine 202
G © - N .

4
o]

The present system includes the use of didactic

teaching, dissection, prosection, demonstration and 0
. , ) 0
self practice.

Teaching the course requires the services of ’ -
three faculty»members for the aforementioned areas,

aside from the  many hours of individual’counselliﬁg ' K

o

‘that students require.
At present, one facu%ty member lectures to the
Wwhole group of forty students for oRe hour per week as
a‘pre‘dissection session. One faculty member lectures
and demonstrates'to half of the grvup on fﬁnctfbnal

and applied anatoﬁy for two hours per wegek. In add;tion\

-~ o \
gl < N

one faculty member lectures to half of the group - .
(twenty students) for two hours each week on gross

structure of the appropriate area. While one half are-

receiving their lecture on gross anatocmy , the other

half are in the disséction laboratorg wlth two faculty

members, dissecting and v1ew1ng prosected materlals

Self practlce by the students is carrleé out

under supervrslon in both the functlonal and applled

a

anatomy sessions and in the dissection laboratory. .

During the course of each week, each student

receives the foflowing:

One hour of pre dissection lecture o < o7

=}
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'One hour of éunctional and applied anatomy (in a
laboratory setting)

Two hours of lecture on gross structu;e

Two hours éf dissection (in a laboratoryosetti?g).

The theory hours on gross structure make use of
the qverhead prbjector, thirty~five millimeter slides,
chalkboard, ;eal bones (disarticulated), grticulated
skeleton, laboratory manual,.anatomical texgs and a
variety of handouts prepared by the instructors.

The pre dissection class makes uge of the
overhead projector, videotépe recordings, articulated"
éke}eton, chalkboard, anatomical texts, handgﬁts agd-.
the\zéboratory manual. ) ’

/Functional and appliedwéhatogy sessions require
the use of the chalkboard, surface marking penqils,
disar;iculateq bones, articulated skeleton and a live
model (another Stugent from the same éroup).

During the first three yeeks of Rehabilitation
Medicine 202 {n 1974, the course was scheduled in the

foilowing way :

Week 1.... General introduction td¢ °anatomy

S}

-Anatomical terminology
? Gross structure of bones
Gross structure of muscles

Week 2.... The humerus

35
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The scapula and sternum

The clawviele and introduction to the study -

< 5

of muscles

=)

Week 3.... Muscles ecting the shoulder gifdle:to

the trynk -

Muscles cohnecting the arm to the shoulder
o .

- girdle

a

The axilla
These first three weeks are entirely thedry

classes with no attempt t?ﬁallow any practice on the

©

part of the students. Each student was allocated a set

of upper limb bones (disarticulated) .

Before viewing thg videotape whi?h‘qu used in
the study to teach some of the bony landmarks of "the
shoulderogirdle, the .students héd dealt® with the gross

Structure of each of the bones of the shoulder girdle

in theory.
:J
© From the .end of the third week the course was

v

-structured as follows:
Week 4.... Bones of the forearm/and wrist
Wweek 5:..i Muscles of'ghe arm
) Synovgal joints, °
Week é.... Shouider joint
| Other joints of the shoulder girdle
Week 7.... Elbow joint ‘
Bones of tge hand and fingers

o

36



Week 8.... Muscles §f the flexof compartment of the
= forearm |
Week 9.... Muscles of the extensor compartment of the
forearm
'Qhe cubital fossa
Week 10.... Muscles of the hand
Radioulnar jéints
Week 1l... Wrist joint
| Other joints'éf £he hand and fingers -
Week 12... Muscles of the back
Spinal cord
Week lB..;OBrachial plexus and iés distribution
Vascular sys%@m nf the upper limp and
shoulder girdle .

Each of the_aforementiéned-théory classes .was
held ontboth Wednesdayrand Friday afternoons for two
hours. Concurrently there were classes in- practical
dissection, also held oanednesday and Friday
afternoons for two hours each. For one-hour each
Monday afternoon, a pre dissection class was held to
outliné& what was to be'disseéted that week, as well as
to review the relevant.anatomy that had been covered
to date. This clasé alsor allowed for discussion
Oregarding'épecial:techniques of dissection or potential

difficulties in dissection and how they might be

overcome.



Prosected specimens produced by the laboratory
instructors were prepared for the practical sessions
in the laboratory In addition, there are a number of

specimens in the anatomy - museum for the use of the

£

students.
Following the same week'bumbers as for the
theory classes, the dissection sessions were scheduled

in the following way:

.Week 4... Pectoral and deltoid regions
Week 5... Axilla

Week 6... Posterior aspect of the shoulder
Week 7... Posterior neck triangle .

Week 8... Flexors and extensors of the arm
Week 9... Flexor aspect of forearm

Week lO... Extensor aspect of forearm

Week ll..i Muscles of the hand :

Week 12... Muscles of the back
Spinal cord |
Week 13... Review session for ﬁerves,and blood vessels
previcusly dissected.
Concurrently with these sessions are classes in
applied anatomy, where the student has certaln

anatomlcal 1nformatlon demonstrated to them, which they

then repeat o either themselves or on a fellow student.

This may take the form of identification of bony

-

features, surface marking vessels or nerves, or putting

38



various muscles or muscle grouﬁs into action.
Corresponding week numbers with.c5urse content

in applied anatomy are as follo&s: o
Wéek 4... Pectorals

Del;oid

Latissimus Decrsi
-Week 5... Trapezius

Rhomboids

Serratus Anterior

&

Teres Major "and Minor
Subscapularis
Infraspinatus
Supraspilinatus
Levator Scapulae
Sternomastoid €
Week’ 6... Bony landmarks of the shoulder region (the
sequence was changed Soithat this section
could be taught by videotape recording
wiithin the first three weeks, which removed
the rossibility of contamination from other
5ourses the student miéht be taking which

. refer to similar material)

Week 7... Movements of the shoulder joint and sRoulder
girdle
Week 8... Elbow joint ’

Cubital fossa



Week 9... Forearm movemen tss
Week 10... Hand movements

Hand function

‘Week 11... Group action of muscles
Week 12... Synovial sheathes of the hand and wrist
Week 13... Surface marking of :

Axillary artery o .
(//Brachial artery | é}
N ‘Ulnar artery
Radiai artery
Palmar arterial arches
Median nerve
Radial nerve
Ulnar nerve ’ ,
7
Superficial venous drairage of the arm and
forearm. L
v
As can be seen, the Sﬁryéture of Rehabilitation
Mediciné 202 1s complex and requires a great deal of
time on the part of both students and faculty.
Timetabling has of necessity to be fairly rigid
due to the many hours of course work and the need to
have things done in a certain sequence. Beécause of this
lack of flexibility, any change which can bring about a
reduction in the rigidity and a possible freeing of
time would be most welcome.

Much of'the programme content is structured to



meet the requirements of professional associations for

)

licensing after gtraduation and theretfore cannot be
g

«

altered or reduced. In addition, since anatomy is the
basis of much of the practice of physical therapy, it
1s essential to maintain a high degree of competence in

-
this area.
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Null Hypothesis

That the criterion tcs£ results comparing first
yeasztudents in the physical therapy programme at the
University of Alberta who have been taught 'bony
features around the’shoulder girdle' by closed circuit
television, and a control grpup of similar students,

e«will show no:significant difference at the 0.05 level

of confidence using a two tailed t-test.



Design ot the Study

A comparison was made between f1rst oyear
students enrolled in the physical therapy programme ot
the University of Alberta taking the Rehabilitation
Medicine 202 course in the academic vears 1974-75 and
1975-76.

In the academic year 1974-75, a section of the
course was taught entirely by closed cilircuit telovision
instead of by conventional mothods.

In the academic yeér 1975-76, the identicual
section was taught using coﬁventional.methods only.

On their first class meeting in September 1974,
those students who had come directly from grade XII
(senior matriculation) were given a multiple choice
examination as a pre entry test, which is shown as
appendix G.

The test was devised by the investigator to
assess the competency of the students. The purpose was
not to assess thelr competency tc be enrolled in the
physical therapy programme, but rather to assess their
knowledge of the subject matter to be presented in a
particular sub unit of one course. In designing the test,
a mark was given for each correct answer, none given

tor an answer not attempted, and a negative mark for
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| 1. Septpmger leth 1974
2. September iath 1974
3. September 25th 1974

4. September 27th 1974
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from
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Viewling was conducted u
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The times selected were
16.00 to 16.50 hours
16.00 to»16.50 hours
16.00%0 16.50 hours
16.00 té 16.50 hours.

sing two twenty inch Sony

P N . . . R -
"Irinatron' colour television menitors, with the

.
\

T s arranged in such a way that half viewed each

All sat within a sjixty deqree cone from the

con i ol the screen, and no student was permitted oto

re =Zhan fifteen feet from the monitor..

.ne room selected for tHe 'experiment was in the

~irical Sciences Building of the University of Alberta

because it afforded minimal distraction to the Students.

Students were told that their normal classroom

was not available in order to minimise any feeling of

'novelty' about the change of

location.

The format ot the videotape was three  quarter

inch videocassette (dubbed from a one inch master tape) ,

and was plaved back on a Sony U-Matic VP-1200 model of

videocassette player.

’ By the tgaé viewlng took place, the students

'y
»

had heard many of the terms used on the videotape

before andhad handled the bones mentioned.

Instructions on the videotape were designed in

such a way as to stimulate the student to recall and

4



reinstate chains of'learning which had been previously
learned (the chains having a final cominon iink), i.e.,
why there are borders and surfaces, distal and proximal,
medial and lateral, anterior and posterior, and the
felationship to other bones.

Following the final viewinq, the students were

given a criterion test (a repcat of the pre entry test).

NO warning was given that this would take élace and 1t
was given at the beqinning of the next regularly
Sgheduled class of Rehabilitation Medieine 202 on
September 30th 1974 at 14.00 hours. The results of,éhis

test appear as appendix C. !

a

Instructions in the test were designed to elicit
the same common link to & stimulus situation belonging

to the proper class but to which the student had not

Ve

previously responded, i.e., wherc is the suprasternal

Y
notch?

9

The criterion test also checked the verification
of theinewly learned capabiljity using stimuli to which

the student had not acquired specific verbal chains.

If these were successful, 1t is pr;bable that the~néw
concepﬁ had been learned.

_The condition of reinforcement is also Q;Q%ént
1n concept learning SO thaﬁ contigufgy is of imgertance,

i.c.,'r@call some,facts abouwt the individu#dl bones of

. ’ . ‘ “ .
-the shoulder girdlw.before going on to the articulated

o '
6 R4
. KL
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. < o 7 . : - (o} .
: L
shoulder girdle, or identifving the bony pOlntR around

. . - : -
the shoulder girdle on the arﬁiculated skeleton boforo

. d G - : < i

trying to}idehtify those same p011ts under the surrdc* o
o

of the skin dn- the llVlng squect This reinforcemént

Q 2 S

wds considered in both the design. of the " V1deoﬁape and
th@ “Wwritten tast ' o )

In Septembexul975 the ldentlcal pre entfv teSL

was glvan to ‘a 51mllar qroup of stgaents on thelr first”

G Q i)
class meetlng in Rehabilitation M@dlene 202. The results
[ o « . . .G K - 9 -

of thlS test” appear as append1\ E. ) ) SR o
o 2 =
: o _

This group of studento was used as the contrql .
and they recelved all of thelr lnstructlon over the s ame

Ce
- o el

number of hourg and at the sg\~ tlme)of day as ‘aia the .

u51ng comventlonal o

= B < <

experimental group in 1974

-

teaching methods only.

o o

At the _end af tHe it the pre entpy test

- o . ) .
wWas glven again (as the crlterlor test) in normal class

©

time, with no warning. The results of this test appear
as appendix F.. ' E > .

The. control group was not taught by the

investigator but by another facuA;f.QOber who nofmdlly

fteaches this material. Discussion had taken place .

Y
¢
-

previously to ensure ~that the control ~group dld “in fact

receive identical lnformatlon to the experlmental group.

s o

o



“ = o .
. : & L
. : 9
vQ . ”&-——‘"‘/ ~

©

l(osuiisi

o

Since these were similar groups of students but °

<

were dealt.with on separate occasions it was decided

to «carry out a two tailed t-test for 'means. for

\\o\: SN
independent samples. ° g
TABLE 1 .
MEAN TEST SCORES
o i , -

’ Pre test " Criterion test
Expergmentél ’ . -1.70 : 29.73
(1974-1975) ?

Control | -0.23 11.58° ‘
(1975-1976) ' ’

Similarity between the two groups at grade XII

(senior matriculation) level may be seen by comparing.
9 ]

v

appendix A with appendix D.

3
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TABLE 2
STATISTICAL DATA FOR TEST SCORES

Experimentai (1974-75) | - Control (1975-76)
Pre test Post test Pre test Post.test
N 30 30 ’ 26 26
X -51 892 -6 301
X - 1.76 29.73 ~0.23 11.58
£x?| 545 " 26596 36 4251
S 3.99 1.60 1.18 5.54

~ In the-above tablé, the number of:students is

shown along the first line‘(N). Scores for the test on
the shoulder girdle, which had a maximum perfect score
of thirty-one,. are represented on the second line of the
table by the sum.of the indiviéﬁal scofes (£X) . The mean
Or average score (?)vof the twg groups, before and after
instruction,>is shown on the third line. The fourth liﬁe
shows the sum-of the scores squared (iX2) as required . in
computation of the two tailed t—tést. The finél lihe {s)
shows the standard deviation of the scores in each group.

A two tailed t-test was carried out for each of

the following:

Experimental group and control group at’ pre test !



o

Experimental group and control group at post test
.Experimental group at pre and post test

Control group at pre and pos£ test.
Statistical analysié was carried out according

a

to Ferguson (1971) .



Results of statistical Analysis

b

Comparing oxperimental and control groups at pre test:

£ = - 1.81
p>  0.05 (not significant at the 0.05 level)
df = 54

Comparing experimental and control groups at post test:
t = 17.12
p< 0.001 (significant at.the 0.05 level)
df = 54
Cohparing experiméntal group pre and post tests:
t = 36.98 >
p <: 0.001. (significant at the O.OSVlével)
df = 58 '
Comparing control group pre and post tests:
t = -10.64

p < 0.001 (significant at the 0.05 level)

’

df = 50

In comparing the criterion test (post test)
results of the two groups, the null hypothesis that
there would be no significant difference at the 0.05 o
level of confidénce was rejected, since thefe was a very

significant difference statistibally.'»
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CHAPTLR V

SUMMARY AND CONCLUSIONS

The Division of Physical Therap? in the School
of Rehabilitation Medicine, University of Alberté,
educétes graduates who go out into the community to deal
with persons who aré suffering ffom some. form of .
physical disability. It‘is therefore incumbent upon the
Division to produce a-practitioner of the highest
quality. This practitioner must be given the best
possible professional education within the constructs
of university regulations.

Any instructional sysﬁem has therefore to make
use of available faculty and time. This sfudy set out
to invéstigate.whether Oor not a method other than
conventional teaching could be utilized in parts of the
physical therapy programme and éroduce an equivalent
result from a learning point of view, but with increased
flexibility with regard to timetabling from the present.
It i1s not suggested that, on the basis of the re;ults of .
this study, teaching by instructional television is
superior ‘to any other form of instruction. It is however
suggested that, certain aspects of the physical therapy
curriculum may be taught as effectively by television
as by curient conventional methods.

Progress towards individualised instruction in

53.



AN}

the Scheool ot Ruhabilitntidv Wudl;iﬂ@ has bcqun.‘lt Ls
therefore only a short term svestem which has been under
investigation in this study.

Although it requirég/moving to a classroom out of

. e

the School to view the videotape presentation, it is
intended as a ldnq term goal to acquire a learning
resources area in the School which would accommodate
this type of learning egéeriencef

Approximately Ssix hours of studic time was

required to produce the videotape used in the study.

Because there were certain scheduling difficulties with

the use of the television studio on this occasion, it

is anticipated that futurc productions will require only
about g%e and one half hours. Although scripting does
consume a considerable amount of time (ﬁhe script for
this study appears as appendix H)}, once on the videotape;
it does not have to be an annual 'new presentation' as
with conventional teaching. The cost of materials
(videotape) is relatively small ($18.00 for a half hour
videocassette) ; and once made there is no further
rroduction cost as opposed to conventional teaching,
where there is the cost of the instructor's salary,“ as
well as an annual increase in that salary from the
previous vyear.

In producing and directing the videotape. programme

used 1in the study, the investigator took into



cons:i(i(:rat__i‘mn the rosults of Praviows researconh with
respect to:
Practice opportﬁlmity 'foi‘ students during o proaramme
Pausés in a programme
-
Time of day_for viewing
Colour versus black and-white
Environmental cond{tions under which learning takes
- placé
J
Stimulus relationships between television and
T learning concepts |
Co—ordiﬁation in presentation
Subjects which can be taught by instructional
television 4
Value of different camera shots in a programﬁe
Value of animation in a programme
Optimum angle for screen viewing
Need for instructor to be present at viewing
Subject area of human gross anatomy.

The present system for teaching Rehabilitation
Medicine 202 is very timé consuming 1n respect to
faculty, and rigid as far as timetabl!ng 1s concerned.
This affects the ability of the students to take certain
elective courses in other parts of the university campus.

After lengthy discussion with the other faculty

members concerned with the teaching of this- course, it

was decided that the unit of applicd anatomy under the

-



title of '"bhony features of the choul dor bl be’ wo 1d
be appropriate to put on videotape,

By dividing the programme up in the way chosen,
the students had ample opportunity -to practice and to
review each sogment. This Jave constant rcinf&rccment
with a certain amouﬁt of delibevate redundancy.

The results of *the pre entry tests in both 1974
and 1975 indicated that no studoent was ready to go on
without this part of the programme being completed.

rollowing the viewing sessions in 1974 as well
as on completion of the idendgal section taught by
copventional methods in 1975, the criterion test

, N
(identical to the pre entry test) results showed a
signiricant difference at the 0.05 level Of-éonfidence
(using a two tailed t-test) in favour of the
experimental group. The null hypothesis that there
would be no significant difference was theréfore

-rejected.



CHATT e v
RECOMMENDATTONS ANMD  ITMPLTCATTONS D 1 FUUTHR S KB AR
L
Althouah the total content o Rehab i b ibat Lo
Moediere 202 cannot b alterod, i e o Leyowhiloh ot
Lecat parts ot it are taught can. oo would allow for
a4 more f Loxible timetable, more Cime for tutorial Lyvpe
student contact in the subject arcea o1 human groess

Anatomy, more opportunityv !or raculty to become
involved in the development of proposcd graduate

programnes, or any combination of thesceo. The present
LN

systelm has become too inefficient with respect to

dtilization of resources.
" Worth (1972d) has noted that

"irwhere in our system of schooling will the
development of .responsive learning environments be
more traumatic than in higcher education. And perhaps®
nowhere is it more necessary. While there are some
notable exceptions, university teaching methods,
particularly in undergraduate studies, are
disagreeably uniform and tedious. Variable learning
environments must be implemented - not only because
they cure monotony but also because they allow fit.
The uniform learning environment is not much
different than most other uniforms; 1t tends to be
elther too tight or too- loose to suit individual
learners and topics. The 1ll-fitting, tweedy methods
of academia are—-highly resistant to all new tailors.
Some sharp needles will be "

In order to be promoted from first vear into
second vear of the physical therapy programme a student

1s required to obtain a grade point average of at least



S TR [ I A U O i L T N O A N "
‘ e ] P! o 0 '_\ ‘ bt . [ B A
[ L RVID A SIS SN g el it t o i L tho b b l‘l"\‘
HE SRR NTRYE B S treort oyt g e g Pt N
TG Wt brt e [ S U ' b Lov, et
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Lonaramime (o wihilah

overy small opartooare to educate a4 theravist whe s
“ayavle, throuagh the exercise o $ounl Suadgement, ot
~lannina s well as B N T I SR, S NN P S U MU
v AN A5 weld AS QXD Ing a S gty i Creacielnt,

and who 1s appreciative o the necd to provide varied

ratterns o! ohysigal therapy care to suit the needs of

varied and.changing Sornmundfies. It 1 therefore

mecessary 'or a physical therapist tc be able to plan,
conduct andssupervise a physical therapy treatment
S programme.

Since the.basic design of the overall programme
in physical therapy is struc- red in such a way as to

satisfy the reguirements of o.e crofession for

membership and licensing, it has not been the purpose-

of this thesis to suggest a change in the ovcrall
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APPENDIX A

GRADE XII MARKS OF STUDENTS ENTERING

THE PHYSICAL THERAPY PROGRAMME IN 1974
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APPENDIX A

Grade XII final average (fixgvsubjects)#gf students

entering the physical therapy programme in September
~ T T

1974.

Student Mark
I e, 74.6%
e e e e e e e e e 84.2%
- A 77.6%
4. e 70.2%
5. e e ., c--... 94.69%
6. ... e e e e e e e e 87.6%
e e e e 88.0%
B i e e e e e 78.8%
N 1 82.0%
10, i e, 77.6%
11, e .. 77.4%
2. oo . 78.8%
13 e e e e e e 77.6% :
4. o, 81.0%
L 89.8%
16, o e ., 8l.2%
17 e 76.8%
18, e 86.4%
19, e, 72.4%
200 e, 87.0%
T "82.0%
22 e e e e 80.2%
e 79.0%
24 0 e e 80.6%
25,0 oo .. - e 83.2%
26 . e e 95.0%
27 e e, 80.1%
28 . e, 80.6%
29 . e, 83.7%
30 . o e, 91.3%
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/ .
Pro entry test r‘vs—;nlt:;\t tor the CNperimental qroup:

1974-1975 academic year.

Student SCore out of 31
I o= 21
e e e e, 1
3 e e, 0
4o e - 2
S5 e, 0
6. e 0
T e - 6
T 0
e e - 3

10, oo = 4
L1, o - 2
12, .. . . -1
13. oo 0
Td. o 0
15, - 1
l6. o, 0
17, e 1
18. 0
19, i -1
20,0 0
21, ... ... e e e e . PP 0
220 ... ..., e e e e 0
23 - 4
240 e - 2
25, 0
260 0
2T e - 1
28 . e, 0
29 - 2
30 . o, - 3

Mean. ..... ..o - 1.70
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toes:

3t

(ritarion)

ALUPEIND T Y

“‘j;}l,l,t o

Jroup:1974- 19705 academic year .,

Student

e

o

thie oo

L I8
2 30
3 31
A 31
e e e e e e e 31
1S 3G
e e e, 28
< 29
B 29
Lo, oo 30
N 24
120 o ... 28
13, oo, 31
14, ... ... - o 30
s 29
6. ...... b e .., 31
L7 e, 31
18. .., 27
19, o, 30
200 oL, 30
S 31
e e 28
230 31
A e e, 31
25 e 30
26, e e, 30
27 e 31
28 . e 31
290 o, 31
30, o e 30
Mean................ 29

4

e IERN

el Tment ol

SCore oout ot 3]

.73
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APPENDLX D :

Grade XII final. average (five subjécts)'of studéntg'

entering the physical therqgggprogramme in September

Student ) Mark
) 81.4%
2 e 86.0%
T 83.0%
4. 82.4%
D e e e 81.4%
B e e 80.99%
T e “.. 82.8%
S 85.8%
2, 89.6%
10, oo 84.6%
11. ... ... .. 84.2%
) 83.2%
130 o 83.0%
14, o 84.8%
15 . 80.2%
16, o 80.6%
170 i 81.4% Y
“ 18. o 84.0% N
19. o, 83.2%
200 Lo BgBl.6%
21 e FB3 2%
220 83.8%
2 88.0%
240 L 92.4%
25 e e 79.6%
26 e 82.4%
Mean.........oiu.... 83.60%
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APPLENDIX I

Pre entry test results for the control group:1275-1976

«dcademic year, o »
Student Score out of 31
Lo e 0
2. e o “ 0
. 0
do e e -1
O 2
B e e T e e 0
T e e e e -1
< -2
9 e e e 0

~J
~J
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CRITERION TEST RESULTS FOR THE

CONTROL GROUP:1975-1976 ACADEMIC YEAR
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Post test (criterion) results tor tho

APPENDIN I

#75-1976 academic year.

Student

2D W O U WD

SCcore out of

.................
.................
.................
.................
.................

...................

..................
.................
.................
.................

...................

.................
.................
.................
.................
.................
.................

..................

....................

.................

.................

31

control o roup:

&
N
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APPENDIX G

Proe entry and criterion test

Divisiop of Physical Thervapy, _
School of Rehabilitation Medicine,

University of Alberta. ; Time allowed:20min.

REHABILITATION MEDICINE 202....... e APPLILD ANATOMY

ALL guestions to be answered. Please circle the correct
answer in ecach case. A mark will be deducted for cach
incorrect answer given, though none will be deducted
for gquestions not attempted.

dohk Ak hk Ak kk ok kok ok ok kk ok kkk
. .
1. The clavicle is:
a. a long bone
b. a short bone
a flat bone
an irregular bone
none of these.

[CENONRY)

The medial extremity of the clavicle 1is:
a. more rounded tgan the lateral extremity.
b. similar to theflateral extremity
c. more rougheneq superiorly than the lateral
extremity
d. non articular
e. none of these.

to

.
~

3. The clavicle 1s convex: » .
' ‘anteriorly in.its lateral one third !
. anteriorly in its medial one third
anteriorly in its middle one third
anteriorly throughout its length
anteriorly in its lateral half.

0O LU

4. The lateral one third of the clavicle is:
smooth inferiorly

rough inferiorly

articular

smooth superiorly and inferiorly
none of these. . :

000w




10.

11.

The

The

The

The
the

acr
a.
.
C.
o

£

acry

omion process is on theoe:
steoernum

clavicle

scapula

seventh cervical vertebra
humerus,

omion process has:
border

g rders

norders

borders

borders.

PN Ny

[ @]

omion process 1s flattened:

antero-posteriorly
medio-laterally

supero-inferiorly
antero-laterally/postero-medially
none of thése.

distance figom the tip of the acromion process to

acromio-clavicular joint in the adult.is

approximately:

The
the

The

The

b.

a.

c.
d.
e.

~a half inch
‘three quarters of an inch

one inch ,
one and one quarter inches
one and one half inches.

?

acromio-clavicular joint is the approximation ot

lat

o0 T w

les

(O CTR o NN o ]

les

mLO TN

eral part of the clavicle with:

the medial border of the acromion process
the lateral border of the acromion process
the posterior b®rder of the acromion process
the anterior border of the acromion process
the inferior border of the acromion process.

ser tuberosity is on the:
scapula

humerus

clavicle

sternum

none of these.

ser tuberosity faces:’
anteriorly
posteriorly

medially

laterally:

. inferiorly;



13.

Ld .

l6.

17.

The greater tuberosity s on Lhe .
A, scapula
b. humerus
c. clavicle
Jdo sternum
C. o none ot thoese.
The greater tubcerosity faces:
4. antero-laterally
L. antero-medially
C. postero-laterally
d. postero-medially
¢. superiorly.

The distance from the margin of the acromion
to the greater tuberosity in the adult is '
approximately:

a. one half inch '

b. threce gquarters of an inch .

c. one inch ‘ ‘

d. one apd one half inches

e. two:inches, ‘

The distance from the margin ~f the acromion

to the lesser tuberosity in the adult is
approximately : T

a. one half inch

b. three quarters of an inch

C. ‘'one inch '

~d. one and one half inches

€. two inches.

Dy

process

process

Between “the greater and lesser tuberositics lies:

a. the spiral groove

b. the foramen magnum

C. the intertubercular sulcus
d. the coronoid fossa

2. none of these. '

The shbulder joint. 1s more correctly kndwn as the:

a. acromio-humeral joint
b. sterno-humeral joint

C. coraco-humeral joint

- “leno-humeral joint

< laviculo-humeral joint.

™

A

joss

LG
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Ty, The shoulder joint is the approximation of thes
. head ot the humerus and the pterygoid fossa
bo head of the humerus and the olecranon fossa
.o head ot the humerus and Che coronoid ossa
doshcad of the humerus and the glenoid Ccavity
c.o head ot the humerus and the bhuccal cavity .

19, The coracoid process tacos:
AL antero-medially
b.o posterosmedially
¢. postero-interiorly
dLooantero-laterally
. suptro-laterally.

‘ e
J0. The spine of tMe scapula 1is:
. on 1ts medial border
b. continueous with the acromion process
¢. centinuous with the coracoid process
d. on its inferior angle
e. on its superior border.

2l. Prom lateral to medial,
passes: v
a. interiorly and medially
b. superiorly and medially
c. anteriorly and medially
d. posteriorly and medially
el directly medially..

the spine ot the scapula

22. The superior border of the scapulda cannot be
palpated because: -
a. there is too much fibrous tissue
b. there is too much fatty tissue
c. 1t is two thin
d. too many bony structures prevent it
e. there are too many muscular structures.

23. The .scapula has:

a. 1 border.

b, 2 borders

¢c. 3 borders B
d. 4 borders

e. 5

borders.

24. The junction of the medial and lateral borders of
the scapula is known as: .
a. the superior. angle |

b. the inferior angle

c. the lateral angle .

d. the anterior angle’

e. the posterior angle. ' -

N
_‘:
]



JHooThe scapula ties on
hotweon the s :

Lhe chest o owall v the adualt

e trrst md P itth o ribs

Lo o second and soeventh il
cLoothivd and ninth i

d. o tourth oand Sixtin tibs
Lo trtth and oitgth ribeg .

S The lTateral angloe ot
a. olecranon to

the scapula is-known as Che s

BRIt

h. coronold tossa

cooglenord tooss,

1

d. acromion fossa
e ocoracoild tossa,

270 The scapula has:
a. 1 osurface
b. o surfaces
o surtfaces
d. surtacao::
©. D surfaces.

—

28. The supraspinous tassa of the scapula is on the:
a. superior surface
bl in‘erior surface
¢. anterior surface
d. posterior surface
e. medial surface.

29. The sternal notch is

located:

. on the sternal end of the clavicle

b. at the second sterno-costal Junction

C. on the body of the ster:=am

d. between the sternal ends of the clavicles
©. on the anterior surface of the manubrium of

the sternum.

30. The sternal angle is
a. at the level
b. at the level
Cc. at the level
d. three inches
e

located:

of the seccond costal cartilage -
of the third costal cartilage
of the seventh costal cartilage
inferior to the sternal notch

>.. six inches inferior to the sternal notch.

31. The sternal angle may not be ralpated because of:
a. excessive muscle tissue

b. excessive fatty tissue

c. excessive fibrous tissue”

~d. the position

of{. .the breastiL

e. none of these, since it ma, be palpated very
. : - - PR SR A . )

Y e T s

.
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v

RIS i}_ntr Lo the vi(lvul:ll»w Uasewd 1 the :;tu(l‘y

T programme will el witho thoe bhony foature:s

cround the shoulder region. Many of Lhose oot ures may

e palpated through the skin on the Tivi ng subjoect.,

Lie order Lo refresh our memories, lot's rovieow
some of  the banes which we have met proeviously.
Jirst, the scapula. You will remember that the

scapula i1s a flat bone, and that it has three borders

$

onothe medial side, the lateral border on the axillary
side, and the superior border.

The anterior 1s known as the - subscapular tossa,
and the posterior is Jdivided into two by the spine of
. !
/Epv scapula. The spine divides or separates the
4' . o :
infraspinous fossa from the suprraspinons fossa.
We look rnow at the. angles. There is a superior’

i

angle which is sharp and “oins the .superior border with

the medial border. There'dis an inferior angle which,

w /

. B !
joins the medial and Lateral borders inferiorly, and
there is a thick truncaved lateral angle, but referred
to as the glenoid cavity.

“nothe posterior surface of the scapula is -fhe

large prominent spine, ending in an enlargement known

and two surfaces. The Lorders are, the vertebral border

©w



“ 3 - ‘ 3 <
+ ) ] ~ .
Aas the acromion process.. The spinc 15 sharp and the -
. ~ - . . ’
dacromion process Ls’ flattenod Superg-inferiorly. - !
- - . ~ -
N

B e

A Py On-the: anterjior aspect, projrcts the coracoid
, N T R T
3 N : . N
/prOCuss. Thehcoracoifl process faces forwards and
~ \. " -
s M A | m——

S

'tg'”ldterally. ' v : .

Jbining_onto the scapula is the clavicle. The

. i - ! v B . .
clavicle 1S a’long bene with expanded extremities. The

-

medial ‘extremity is somewhat more rounded than the
© i
. . |
' lateral, which is very flattened and.very roughened

inferiorly. 1t is curved sinuously, so that the lateral

<

cxtremity projects forwards,
© -~ The clavicle articulates with the acromion

process of the scapuld' - so. We'll seeo these later on
the skeleton. The junction of these two bones - where

my . thumb is - is known as the acromioclavicular joint.
¥ The other bone which enters into this junction
Or union in the shoulder girdle is the'humer%s.'The

humerus has at its upper extremity.a large rounded: head,

and anteriorly and laterally there are two projections

<

- tﬂe leéser tuberosity, which projects directly
anterforly,uand the greatef tuberoéity, whiéh projects
antero—laterally: Petween these two €uberosities lies a
deep'groové. This groove/is known as the bicigrtah\
~groovefor intertubercular sulcus, and in it lies the

.

tendon’ of the leong head of the biceps muscle.

<

The upper part of the humerus articulates with



R o Lot ’ - . W
the scapul o so that thecarticular surface of the heled

b the humerus articulates with the glencid cavity -
' . 5 : ) Y
thre glenoid fogsx1~—.5(up'rhjs juhction Is knowr . as Sl
‘ . . ‘ ‘ & . I
‘lenohumeral joint. o AN ol
St - - . ) . . )

Together, the threc Lones Torm a functionail unit
of the shoulder girdle:

, - - ' e .

‘. Let's have a 'look at those, articulated riow on

- o -

the skeleton,

b

Here now are the articulated bones we have becn
: ° )

talking about which comprise the shoulder girdle. Let's

L

Just review thc'actudLﬁsurfaces, borddrs'and'bony
Landinarks on those bones beforevtnyingvany measurements

©roany surface markings as such.

FPirst the clavicle, with its long shaft

erpanded medial and lateral éxtremities -
¢xtremity being somewhat more rounded than the
flattened latéralv The later;L extremity of the

clavicle articulates with the acromion process ~f the

scapula. This jusction is known as the acromicclavicular-

.

junction or acromioclavicular joint.
The acromion process has four borders and two
N , .
surfaces. It has a medial, an anterior, a lateral, and
a4 posterior border, with a Superior and an inferior
surface. It is the medial border which takes part in
the acromioclavicular junction or union.
. ° . : &
-The .spine of the scapula is somewhat sharpened 4
: )

@



: ,’\\}'v' ] : : 90

on its sup(r{br bordcr dnd on its -inferior hborder, and
N . .

the )pln( unds’dt the medla] extrenmity as an enlargement -
: . ‘ p . : -
‘in - the shapc of a smeoth triangle. Thic is smooth due to

the action of muscle Crossing over ito
The scapulq has three borders,. a lateral border ‘

" »

or axiillary border, a”mcdiaL horder’ or wertebral border,
which come togetﬁg%\at the inferior angle, a guperior
border .- let's see if .we can have A good look at: that -

a’superior border which jelins the medial border at the

-

superlor dnqlq, and the truncatnd lateral anqle at the. f“’,

Junhtlon of thc Laferal and superior border@ - Wthh is

4

not- referred tq»as an anglc but as the glenoid caVLty . :
-The glenoid cav;ty faces laterally,‘slightly;-
anterlorly an” slightly lnferlorly —vlaterally; S -

ante{lorly and 1nferlorly The smooth }fticular surface,

< -

t
“which is pcar bhaped articulates with the head of the
“humerus the ldrge articular ncad of the humerus - as

the glehohumeral junctlon or shoulder joint.

y _‘.

Also on the upper extremity of the humeru% if

'

N¥

we put the arm in the anatomical position, the lesser

°
o

wtuberosity of the humerus prdjects directly anteriorly. “‘ ;;/
Immediately lateral to it is a- deep groove for the | | '
tendon of the long head of blceps This is known as the
1ntertubercular sulcus or b1c1p1tal ~groove, ‘and iateral

to the groove”is the larger greater tuberOSLty Qf‘the

humerus: ’ : s
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Q.
4
N ~ 4
8 g a -&‘
-Also projpcthnqlJnteriurly Ls the coracoid
ProCoss «proj((tlnq frum kb“: ateral angle. The
corac ()Ld ;)r‘f)('f*"f—"" of ¢ ’1( ,ca{nu 4 tdces forward "

B

untrf\prly) nnd latorallg "" .

]

ff W move ulonq the <lav1clo to 1ts medial end

We come to see - a notch betwcon the medial ends et oth
. b4 :

'clavicles. Thls is knoww as the euprasterhal notch "~

SO tali€d~berause it lies abmzc this bone - the-sternum.
h The sternum 1s.giyided up®into three pa}ts. THe "

upper pirt to herw, is known as the manubrlum From

herr down to this p01nt is known as' the body,.and the

termlnal portlon is Pnown aS'the XiphisternUm. Going
buck to tht-manubrlum the upper part, at;thevﬁgnction
of the manubr;um'with the bed§ &t " the sternum, there is,

also a junction with a palr of ribs. These. are the

costal cartilages of the secohd ribs - there is the
%

flrst rlb and there is the second rlb e -

It is very dlfflCUlt.&n the human subject to
"palpate the first rib slnce 1t is down in the root of

the neck, here,.and 1t is underneath the medlal end Of

s

. the clav1cle at this p01n*
* ) M
Therefore, 1f you wish to tount the number of

-

rlbs for any landmarks, it is necessary to fihd this

junction, which is knoWn'as the sternal angle, and _
- ; X i ‘ . . T R
beside it the second costal cartilages - then you can

.
) {

work up or down from that point.

& .

Q o

SEE.
el



i l%r)nu this !stparnerl anala 1t is"llzw>'f::s:;i})le, L
Qelfollow the second rib around, to finu thc level that
the scapula sits on the ri}>vcaru;; Tt sits between the

econd and-the seventh ribs - a ueeful hony landmark to

Vknow,

S i _ .
Before going on to look at these various oany
) 3 S . . =
landmark's on the human "body, at this point-we wi.ll stop
the tape to give you"the opportunity to rﬁilew the bony

N,
points, the articular surfaces and other features of

the bonce which comprlse the shoulder q1rdle

* Back now to ‘the articulated sPeleton let s have

Y a look at some of the %ﬁructures whlch can ‘be palpated

underneath the surface of the Skln in a llVlng subject,

3

and 1dent1fy some of the bony features whlch can -be

measured under the surface of the skln

-
-

The clavicle can be palpated throughout its

~

entire length from medial to lateral The
acromloclav1cularv5olnt cen be palpated and will be *\:". 1\
-found approximately one andAone;half inches medial to ’
the tip of the acromion brocessv~ one e%d one half
inchee mediel to the tip cf the acromion process - the
acromioclavipuler joint running'antero~posteriorly:

The acromion process may be palpated around lts
margins, and the pelpatlng finger ﬁay‘then be run down

the splne of the scapula almost throughout its length

It will not be possxble to feel the .medial end of the

>

e
C
:t i
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L3 4 ’ . B ) . A
spine due to muscles acting over thhs'pwlnt;
. \—/ - LY ‘
The sharp rl\eg.l_).a 1 border of the scapula may be
> . o ] ) : .
palpated from Supcerior down to inferior angle, Tt will .
be more difficult in the upper part again due to bulk
of muscle over this_area, but it should be, possible to
~ A A I

feel at least the lower two thirds or Lhree aquarters Of _A)]be,

thc medlal or vertcbral border down to the inferior

Y
angle. o ‘ . N

With the ,arm hanging at the side you will 'note

b

that thn lnferlor angle lies dt the level of the

sovcn*h rihb.,

*

The lateral border is ¢hicker thaﬂ the medial

and.a;aln may be palpated in its lower three gquarters.
\Sometlmes in the thln Subject it is possible to feel~
almost to the glenoid cav1ty, but it is much thicker to
palpate along the margln.of the axllla than is the .
'-sharpened medlal border. ‘ .
" It is not possible to feel‘the Sﬁoerior border
ohe,to theﬁmu5cular structures in the area.
On‘tHe‘anterlor espeot’of:the shoulder, it is N
possibge to palpate the lesser and greater tuberOSlthS.; :
" The lesser tuberdswty will be found approx1mately one |
anu one half inches below, or distal to the acromion.
The greater tuber051ty,'much larger to feei will be
found apprOY1mately half an 1nch from the acromlon

process - this does not appear so on the skeleton but v .

\
. . | ~/
. ‘ . ) ! . - .. : (\/\



vemember this is artificially vwounted. The distance

¥

. 4
from the acromion to the greatar tuberosity s

v

b : " . o . :
approZimately halt an inch, thoe distance from the

acromion to the lesser tubferosity approximately one and
L o .

o

one  half inches. o : SN

The lesser tubcerosity is very sharp, pointing

.

. o . C : - - .
dircctly anteriorly. Between the two tuberositieg” you

may be able to roll the tendon of the long nead of

ilceps.
The coracoid process is pélpable in a.line with

" the junction of the middle and lateral thirds of the

Iy

«clavicle. If'yoglfind the junctionh of the ﬂiddle ané
}atergl tﬁirds of the clavicle, and the appro?imaﬁely
again one and a halﬁ'inchésqdistal to this,'inferiorly
and slightly latéfally; you will find.tne‘tip?of the

coracoid process - a little tender if you press hard.

The shouldér joint -~ thevéCtual articubar

surface of the shoulder joint - .is. often regarded as a
S o S .
convex medially curved ‘line from the acromioclavicular

joint, downwards for a distance of three &r four
centimeters. - » -

In the mid line, the distance we need to know is

.
2

the distance from the suprasternal notch to the sternal_

angle. This is a distance of approximately'onevand

@

three quarter inches.

* These bony features and palpable structures will



- help as to rdentity the some structuros through the

skin on the living subjeoct, -

Before dolng sw howoever, we wiltb stop the tape

o

again to give you the opportunity to reviocow what we
hiave Just said on the articulated skeleton.
llere now 4is the living boldy. Let's sce 1 we can

identity some of the St;ructm,,xres that we met on the

N

skoleton earlier.

First the suprasternal notch, and one and three

j&ﬁﬁﬁ%ﬁgr inches distal to that, the sternal angle.
. e ¥ "U 3 ’

Between them we can feel the clavicle, and_we can
palpate the clavicle thro@gﬁout its length toQards the
point of the Qhoulder.- -

\ Rightdatkthe-tip of the shoulder we can feel a
bony prominence. This bony prominence ié the mafgin of

the acromion process, and, one and one half -inches

©

medial to that, is the acrqgmioclavicular joint.ﬁ

If we follow around posteriorly from the
acromion procegss, it 1s possible to feel all the way

down the spine of the scapula. You will notice that my
finger is passing downwards,fbackwardé and medially -

. .and at this point, I have reached the margin of the .
scapula. Above this point I cannot feel the medial

. ) : L ¢ .
border due to muscular mass. Below .this, T can trace

down the mediql border of the scagula - and’ now my -

N

~

finger is,sﬁ;rting to go around, so this is the inferior

>

N
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q

ey e Qb the slove o8 Ui sevenths it

The axillary barder io deep and roquires much
mote prossare toopalpatey, el oo thiin aabjectanay bae

palpated as tar as the posterior margin ol the axilla.
. +
Roturning now Lo the anterior aspeoct ofr thee o 1

shoulder - from the antoerior marogiae of  the aoromion

process, we find the goromjoclavicular joint, and a

’

line which 13 gonvex mediglly trom theve over = a
¥

. N . . ) ~ . ) ) .
distance of three r four centimeters, gives us 4an

S

position, under the surface, of

o

approximatioh of th

the glenohumeral jolnt. ‘ .

v

juhcﬁion of ythe middle anfl lateral one .thirds,; come

down appyoximately an inch and a half, and press - we¢

come to the tip of the coracold process. .
From the lateral margin of the acromion process

; f .
it is possible to®feel the greater tuberosity of the

#

humerus. It is approximately one half inch distal to,

‘and slightly anterior to, the tip of the acromion® -

process. Medial to this we find the lesser tuberosity

- and. between them the& g;oqvé for the tendon of the

long head of biceps. . :

¢ l All these poiﬂta are readily  palpable oﬁ the - -~ -

- ~

living 'subject, and we will stop the tabe again to give .

you the opportunity-. to identify these markings ‘on your

own model. : o , .

N



diving subject."

'

i

. o R
We have  just Tooktd ot some ol Bl bhony

':;Lruc‘t,ln‘w:;‘ ol Lhe shouldoen redgpion. These have

L] ticdoed

the clavicle, the scapula,

H

the® humerus hd the sterfiom.
- . . ) . )
Before going on to look At the ndst progyammne,

You should Feview these structures on the articulated
. >
skelegton, You should also -bo able to identi fv cach ot

these structures by palpation and by marking on the

. v
. \

The actual programme may ' be viewed on the half
—~ .
inch tdrmat colour ideotape which accompanies this

thesis.. . : - )

.

;J;'

't/



