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Much has t that when

 maxinun ]gatnlng efflclancy is desired, there are n{con-

si,stent d;fferences Petween ‘instructional televisl (I.T. v.

axe tradiucnal ‘Bttuction (T.I.). However, pzelimmary

+ . work here ac Memoriel Univenity of Neufoundland haa suggeuted

thu.t 1eam1p' from . 1 was superiét to learnmg- f:om

R L DG Vo AT

The present research acqempeed not only & evaruate the

£ 17.7. and T.0. but also'

dticing into. the. exper inental teac) ing setting the "reverse"-

method Df both I 7. V. and T.I. - The 3ppcs‘ite of traditional

% 11ve lectures wou.ld be the vldeotaPSS of b.hose actual live .
lectures w)ule the' opposite of the standard studio produced

J{/Eapes is’ tav présent, in uqq;nce, the vishal material of:

the amso tape’ Li

mthe ldssr M. These

lhvolved 1n5tructicn on the topxc of thgﬁ c\lmulatlve ‘curve
i i
>followed by a’ d:.ffmu].t and ¥ i .

[Fve dlfferapt modes of g{eaentacmn vere eva].uated. 1) 1ive

'2) videot é‘ £ live lect 3) live lectutes |

“using videotaped 1nsérts, EAS studia-pzod céd vmem.apu, :

ana 5)'a text comﬁuo 7 Altha\lgh few B gmfxct\nt difféx-

"ences. £8ind in the o' ex f . with relpect m the




effective 1ea:n1ng. 5 @_ 2

hexe fnund. First, live 1ectures prcduced superior leuning,
,,next? vere Siseatiapes of. 1we Tectures and 1ive ﬁct\u’ss
=

unﬁg videotaped xnserts- third, came studio-produced

vldeotapes, and finally. the texh\ pradu the least
o .

“""The :.ndiv;dual diffez ‘e vanahles of mhelhgence,

raversion-mtrovernon 7
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i ).sh. my. wiig Judy, my pnrents

Paul and ao@n,‘ and :o all membars af the Juxuax

ler Psychology Department:, pazticularly Cathy; Emir'and Billr

and nnally :o any Lawvlox, fo: her typ).nq of the fma}
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) 17/ ‘Procedure for teachiny Introductory

c B TN Psychology, Sullivan  (1969) '.....7
Resplts, ber 1970, mean .

- scoresy. - Sul ivan ena :Haxuey' (1971)

)weraqe fesult. ﬁ ve sepax‘a i - X
p:esentations, livan ;nd Hrartley (1971) 105

smpla n:em frm-n ptetest
3

L sgmple,ig:emvfqu\ pgeg:'_est T st o

6 . Bfperinental procedure: (Study One)




“educatignal -setting. Even though Trent and Cohén: (1978) .

. evaluation: one (Ev. 1) to those students who had not achj.em,

e ol compmER' T L . ok f el b
. . DR .

INRODUCTION

=

= 45 .
- sirce’1964; when Keller introduced his'personalizeds .

__Systeni’ of. instruction (P.S.1.) .2t Brazilia Univeérsity for

teaching Introductory Psychology, many similar’ irstructional

innovations have been introduced and evaluated in the higher

conclude that: L " D, ® .

Hie ,xelatively few of the educational innovations
developed during ‘the 1960's with great hope for
Q  their widespread usefulngss are in opefation  tgday,, -
many. of these innovations seem to have triggered a new (or
renewed) inkevest in, and a broader basis for, research in

the higher educational setting.
f
.One such innovatlo\n wias 1ntreduced by-Sullivan (1969)

at Memoridl ljlmversity of wewfourﬁland (see Figure 1) % o
Although the particular details of this study are not . 3 )

directly relevant here, the use of videotaped instruction

£or the uloy:er _st}xdents has indirectly led to the pxésent
g . s

research. % & iy

Un Fiqure 1 the group instruction, given~ after

czltgrion of ene. wns vmegtaped instruction. - Although

-this system as a whole worked well, itsiuse was discontinued %

in 1970 since it, was not universally accepted by. all students

and. instrictors: - Today, . this method of instruction is not T
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. rigorously followed, but the*use of videotaped instruction

has returned as an integral part of the learning process at
" Memorial University of Newfoundland because continuing research
® (the present included) has discovered new procedures for

- - incorporating television into the learning process‘;

. IR It was because the,videotaped instruction of the

Sullivan (1969) proceaure was not g,anerauy accepted by .

X N F studenta ,ang xnstructors chat the presem: research was begun.

< The present research not only “evaliated the type of video- «
mped xnst:uc:wn then being used at Memorial University of

¢ B0 Newfnundland, but more ‘importintly, it has attempted to

inprove, the)overau effectiveness of videotaped instruction

. . . by tryan ‘to combine it thh other methods of u:sttucc:bon,

-and attempting to isolate the ‘particular variables which - 5
re -are correjated with efficiency in learning from television

5 g (see Chu & ‘Sgiframm (1967) and Dubin!s Hedley (1969)). Indeed

el
. . this %egn‘s elevant today for as Jamison, Suppes and Wells

~ & z (1973) cuncluded ina survey of ‘the appropnace literature,

"'chere is very h.ttle evxde}lce concerning the effectiveness

- of 1nstruct10nal television used in ways that utilize the

utiique capabilities of the medium™}(p. 30).
w s -
. - ~ e

&y © ¥ REVIEW OF THEORY AND RESEARCH

- © Urn 1light .of a amount of

'
there is, littlé doubt that learning can and does take place

from televxsicn.r This. has been conclusively shown in two
o ., . W .

5
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thorough reviews of the literature on the effectiveness of
instructional television (I.J.V.), gamely, Chu and Schramm's
(1967) "Learning from Television: What the Research Says",
and Dubin and Hedley's (1969) “The Mediun may be Related to
the Message: cougge Instructxon by T.V.". In a completely
different vein Bogatz and Ball (1971) have sfiown that pre-
school age children are "significantly more advanced" thah
childfen of the same age were five or ten years ago becauwe
of such television prograns as Sésame Street and the like.
Indeed I.T.V. as a method of teaching has existed
" since :exeviai;on became -fashionable, and its forerunner,
motion pictures, was used as a method of instruction as
early as the,1920's (Dubin & Taveggia, 1968). Undoubtedly
learning from television is here to stay since its use
continues to increase dramatically according to a recent .

report by Dirr and Pedone (1978). The important question

ing and s must attempt to
answer is if I.T.V. is the most effective mode of teaching”

available for the under

to Klima (1976),

Potential users-of instructional television should
make certain that television is the best media to
present their educational objectives, and the
television teacher must develop a reservoir of
technical information regarding the most efficacious
use of the media. 4
Over the past 20 years there has been much discussion

ing the. , di and mi

of vi g # (see Trottier, 1970; Smith &
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Nagal, 1972). Althu\lgh’ this discussion is not directly

relevant here it should seem logical to assume t‘hat instruc-
tion through television is betterv than no ianstr_uction at all. -
Togeed ‘% sEprising aEber of Studiss have compared telus

vision instruction with no 1nstxuct10n to 1nvestxgate

whether students learn at all from televls)ﬂn. The resulh

is not surprising, they do. The I.T.V. group is consistently .' ’
Superior to the no instruction group. : 3

Relevant evldence here was perforiied by Enders -

(1960). He \fhowed that sixth ‘gfade, ‘students who had viewed.
a series of science programs on television aia significantly
better than ajcontrol group who did not watch these programs..
Indeed Chu and thrém (1967) reviewed nine examples’
of research that compared L.T.V. with %6 AnEtaEE R AL AL, o

and in all nine those with I.T. v' learned significantly more.

However, the crux of t’.he problem’ of the evaluation

. Of L.T.V. lies not in its comparison with rio instruction.-

5 s . 8
but in its comparison with traditional methods. of instruction,’ .

and p: day.re h has den ated corclusively that

* . %
in spite of any ical » in practice -

.., produces no greater learning than the traditional
methods of instruction. (This point will.be discussed

directly). Undoubt:edly, this is the major reason why there

has been such a resistance to ‘the adoption of I.T.V. in
the educational setting (see Evans, 1972). This present -

research argies that the reasons why no significaN ffer-
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ences have gccurred between I.T.V. and T.I. is because the
major variables influencing learning through television
have not yet been ;;solaceq/, and present-day research in the
area cE‘I.T.V. offers no guidelines oni how to prepate an
effective videotaped lecture. Certainly one purpose of
this present research is to attempt to isolate some of
these variables and, thus, offer guidelines for the '
preparation of an effective I.T.V. grugéa&.. : | .

Learning from T&lévision § : L P
Writing in 1967 Chu and Schramn made a comprehensive b

review of the l}it‘erature"invnlvinq I.T.V. Their review y g

summarized 421 comparisons between I.T.V. and T.I.° Their

results are shown in Table 1.

IS £ oA 9 W
. L TABLE 1 ’

Results of 421 comparisons between instructional television’

. and conventional, teaching

No significant Television ( Convintional
differences = morg effective Imore %ffective
more,
e =
Elementary 50 - 10 ) 4
Secondary 82 2, . 16
College . 152 i ©23 : 28
Adults o2 i 2
Cyn & o= =
Totals, 308 - . 63 s0




3 . : 4 .
: - -
& = As can be seen from Table 1, I.T.V. seems to be able

to be used more effectively in elementary and secondary

schools than at the college level; but even so the percentages

*of all cases wherie 1.T.V."is more effective is only 7%, and
_this percéntage would undoubtedly be lower if a1l studies
_which showed no significant differences were reported in
S . the Literature. on ch basis.of these results Chu and
3 Schramn were’ forced. to ‘conclude’ that §.7: V. can be'used as 5 g
effectivelx as T.I. when leuniﬂq =£iiciency ‘is measured,
but not that I.T. V. i any better (or' woue) than T. I.
s I . similar findings were also forthcoming £rom pubin
and Hedley (1969) . Rev;eumq exclusively at the college .
v T Zevel. Debin-ana Sefled provids s wors GerAlVad SuEver of
. o~ the effectiveness of I.T.V. They reported on 191 different
: comparisons; 102 favored I.T.V. while 89 favored T.I.
However, most of these differences .(about 903) were not
significant 4t the standard level of statistical signiEicince
* (.05). . Dubin and Hedley concluded tiiat in the higher.edu-

cational setting i ional television 1c no better

‘learning ‘than traditional instruction.: g
3 Dubin and Taveggia (I968) provide a third s.un';ey
with a similar conclusion. They surveyed the geﬁultll.'of 74
studies that compared y;rious teaching methods at the higher.
‘ education level. Dubin and Tavdggia conclude that "from all

of the studies taken. there was no evidence'for the

superior effectiveness of one teaching method over another

ne W at the collegé level®. . = ) -

¥l




‘this field and what Further xnterpretatmuns can'be made
'Interpreting these’ Insi cant Results "Misle: :
C_Ta“‘_Fg—‘L‘_nLonc ision 7y 2 “

instructors and EWVB mwa:d I.7.v. wmxld seem to
+ be based updn fact,  Certaihly the review f the research

Jencks, Smith, Acland, Bane; Cohen, Gintis, Héyns
and Michelson (1972), after another similar review, sum B
‘up all these insignificant fmdmgs "We 'see no evidence

that either schcol adminis 5 or ional experts

know how to raise test scores™” (;:hmngh g AN )

Two more recent revlews Wells (1976) and Sullivan i

.(1978Y all report this same result - ther¢ are.no slqumanr

2 dxfferenues between 1nstru¢tiona1 ‘televigion. and tradifional’

H
P %
instructxon. Indeed ‘Wells (1976) best sums up: all’the ¢ 35
e g
. i
relevant'literature. and offers,a sugqestlon for the. xesearch it by
of tuday. » 3

No significant differences. is-the most frequently s
quoted -conclusion of surveys'comparing thie effec-
tiveness of alternative instructional technologies.
* - While this effectiveness conclusion does not differ
for the research reported here ... {we need). to L b %
discuss alternative criteria for measuring’effec- " -
‘tiveness and to analyze potential fesearch problems.

Why is there such a .wealth of insignificant difiere)’lces in

from these x‘esults" .

The ‘previously mentioned unfavorable attitude, that

1nt0 I T V. has. shawn that it pzoducea no betcer learning

than traditional instruction. Conseqnently, educa:ozs 2 ;

opposed to I.T.V. might argue "why bother t:o use. (or introduce)




* mstructor fmm gwing the same lecture aqain )

‘Miscellaneous 40 LN LT gsg

I.T:V. since traditional instruction is'already available '
and just as good as I.T.V.". In contrast, the advocates of" °

I,T.V. have argued that this is precisely the point - since

I.T:V.'is just as.good as any othermethod of instruction -
why not use it? ;By usinq' Ly instructors will have more",

t:une to. pursue work in other areas, yet 1earmng etf;clency

, will ot be dulmusheﬂ. ATt woula Gertatnly. “save" the < b i

To support this chat the i uction of

I.7T.v. would be ad antaqeous £o' thie leanung process as a .

“whole, the ‘advocates of 1. v have used £he aforementioned %

no-slqnlfxcant-difference findmgs

o support their own

point of view (see Table 2.’

“TABLE 2

Relative effectiveness of 1.T.V. and'f.I. by.subject hatter
- iy LI

Percem:age of comparisons’ in

ot Number of . [ which I.T.V. did as well as-

Subject: compar isong - ox better than 1. .
Mathematics e DL TRl e S
“s.cx:anc'é_ L T ‘1:00?‘\; 86,0 >y fb e
- Social. Studies 77 .89, 6 e
"Human_itije‘s S s §5:8,% :
Language. - 0l 77 resa’ L §
;xu_u Satias ) R o Y e




ko be usmg the.£inding of o: signlfxcant differances to .

“table reaﬁs‘"pergengage in ‘which TV. groups dé, as well as or  °

Base;: on this table Chu and Schramm (1967) concliud

"there 15 ‘no gener.al area where televxslori cannot be used

effectxvely tO teach the student'

This ca:tainly is true,

" but:may be a little misleading. since the headmg for ‘this

bétter than the convem;ionu groups.™.” Chu'and ‘Schramm. seem 't

suppvrt a poaitiqn in; fﬂVQ!rﬁf b3 V. chever, they 5311 to,

pcm«: out ‘the fact that 1i lhe:heading of that table fox the

" same data ‘had redd *

ercentaqe in wHich conventional groups

‘daid"as well as ‘or ‘bekter than the TV groups;” thé ‘actual

perqentagss for each subJect: area would be approximatsly the

samé as those: in Table 2 (£zom Table 1) .and th"

seems to : i

_be evldence against’ the. i 0§ o6t ess oF

I..V. Indeed if a third tubw: been’ mtroduced, "Per-
»

centagé " in wmch v groups did icantly bétter ~than the
< conven:mn;)l groups," the percentages would. have’ been 'so
siall that _they would be 1nslqn1f1uant. It ot saad that

these: £indings can be simply interpreted to"fit the positicn "

that one holds. It appea:s reasonable m smply conclude
that what ‘these’ data show 'is ‘that I. T, V. -is no bette: or no
worse than comfantional Lnstr\lctl.on when. learning efflcxency

s ;he dependent measure. L A e %




3 Ny ! A 1.
has been- suggested by Stickell (1963),. Stickell appliedithe

strict lcienvﬁic rmi:e-e.m.s for adequate experimental

"design to 250 comparisons of L.T.V. with TI.aR& showed w %

that only 10 (48) met these ire The most

Feason a study was droppdi from his comparisons was hecause

oo " -of .inadequate control of the subject population. Ideally, - .

T.V. with'T.I.); ‘the’ same

in_this type of r:ompar

‘subjects -mum racexve the two dufamn: methods of ‘instruc=

tion on, the nme topxc, and “then compure theit learning.

‘s ¢ but it nl!a,i.a expaﬂmentally

ST R e 1nadequnte becaisi of ‘the problens anclved with pzoqg;uiva

egfgf:cs. Thus, ‘when

S RERTY T.1. ave to be comparedy two
Jr-BRLES % . .

2 'matched groups are a mecessity. ‘Most studies investigated

by Stickell failed to mest this criteridii. Many did not

ensure that the different groups of subjects were at the

same academic level or.that the pmv;ous‘kmﬂedge of the s

1§ 53 " subject patter was equal for the different qzoups before
. the_ experimiental manipylations were perforded other contzol -

problems involved using diffefent instructors for eachiof .
“.the different _methods of insttuctmn or: havu\q the same

. v
St instructor teach.toward different objectives for_ the different

Other i i seem to. have mmumxzed f_’he
almost nm‘:ontrollnble Hawtho:ne effacc 1n-uad of atts.mpting

’the v grDup! t_hut thay

to minimize it (amply by inferminq
“were. taking part ‘in a paychologicul expeximent while saying

nothing to the T. 1. groups (ox vice vat—n)

apste




|
E b : <
.. . In & more recent critical review, Campeau (1974)
found only about’ a dozen experimental studies that met the
criteria that gave Some assurance that their findings were
' > ’
interpretable. !

This pzohlem £ Lgnifxcancw/has Heen. viewed.in a

xffezent vein'by Averch, Carroll, Donaldsan, Kresling and

Puncus (197 2) Althéuq

h they agtee Jthat o one l.e:ncd ot
" instruction has }\ 1y

hlqher test (learning)

scores than any otherimethod they argue that the reason'is

‘not that st@dxes have*l

found :no sigxn.ﬂcant 1n(yt Var).ablesA
e E

/Rather’ they state

. Thef literature contains ‘numerous examples of
practices that do seem ‘to have: signlflcantly
affected student-outcomes. The problem is that' .y
other'stidies, ‘similar’in approach and method;
£ind“the same educational practices- to.be'in-

» effective; (thus. no significant effect.overall)
and we have no.clear idea why this ﬂuczepancy
exists.. (pp. X-xi, brackets mine)

Tiis sould: possibly be'a riore val‘d sufmary B¢ ‘the
current Fadmsrel dinde, abouc one ‘half of the studies reviéwed

by Chu and Schramn:, (1967), ‘Dubin' and Hedléy' (1969) ;" and Dubin

land Taveggia (1968) shnwed dxfferencel (hovever small) in
favor of the télevision instruction.

e Averch et:a

(1972 ‘are corxact, what: faccora -
ieoula causé ndbe esults to balanee out? Alr_hough Averch’

et al. offer no, explanation for this disctepancy, nore recent
authors have.’

Sullivm (1973, 1974) has foereﬂ explanatmns as
<

. o why half of these st\ldxes cancel out the other-half.
.

2
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" s :
Lo
: ~ . Again_the problém is.one of control. Bullivan (1974) adgues =
 y + | sthat mny inl‘I\P_re'nt aifficulties in carrying out

3 J . "pure" experimental research in the pncucax eq,ucauonal
setting. P

.- Included prominently in these ditﬂc\llties are the
= prbblems cl insunnq adequate contzcl- = in both
Ve the and. the sense - and the

& ptoblem of hndinq ‘a’précise yet common and zeaduy
r et understood measure’ of achievemént and of other -
changes; (a g..in attitudes) wh:.ch have taken .place.

i © 7 sullivan (1973) demonst]uted otha mportant 'ason

why these ‘tesults mny hAVe canceued each othe): out;. nﬁnuly,

v, one of Dvaxgenernlization of results, pan;icularly (T AT

:egard to the characteris#ics of the huner and ‘'subject

matter. Researchers.in’this area hs(u continually mada sig-

nificant concl‘luons too btuaﬂ'— for when these conclusior s

i 3 . “were applied to a different popul::?, or ‘used For-a dtffSrent

subject area, results have been i ificant. . (For an' % A

i ’ ~ le of thib ovi .1i1;|r(nn see Sullivan. 1973).

A This pzoblam of adeqnate ::onr_rol is cf course an
obvious fne) for when' research ;g taken out of f_he.la_bon&.o_ry -
- and brought {nto thé classroom et Feseabct, Tx subjgct to -
A% all the practical lum.tations of a classroom setting; such

as time :estricu.ons and incy nsl!tent class decoxm; Slnce i

i . ‘much” current research attempts to 1mpmvg classrobm xnsu'uc-

tion, that research should be carried out in” the clasazoam .

settinq. Reseuchaxl in chu/erea must zeamze that gzeatet :

care lhould be tnkan 1n an attempt to cont:zol the relevnnt

signifxcant"

y_anables of the classroom setting; orfels,

i



" reason’ offered as to. why so many o

‘be’ «\:R‘e measure of - achlevemem: used. In

-amount .o learning has ‘taken ‘place uutsxde of the ‘learning:’

¥ sxtuatiun, ‘that 1s,>indiviﬂuals have a mt1vation to achieve. s

'uf studies 16 this ared’ in the foncwmg ways?

‘ measured preclsely and :in. whiuh the leve

< P L 14_
input variables might not be:detécted because of this, Sonteal
problem, and thus would be rendered useless (' type 1-error).

these Studies have shown

¥ 1n51qn1ficant dxf’fetences in the critexjon variables could

ny of t\ese ,studms' o

th‘ &e}iendent vurlables which have been used to measute

: ach:.even\ent Havh PR global gnd pe:haps not necessanxy ) o

reliable achievenient :meas ures: hased on “end-of-term grades.,

Furthermare, most-studies:have been ‘carried out over -

the penod uf‘Ja Semester, and dunng that. time a conslderable

and’ will pertprn other learning expeuences which will® help x

thém toward that goal..

Eowever, an exception o' this tendency Jxas"been "

demonstrated by sullivan: and Haxtley (1971) , Sullivan’and

Ha!tley have produced results which. are remarkably moxé e

condistent and tthan other 3 in this fiela.”

: 'rhe;u— 1nvest1gations, which” invalved a comparison of live . i

and videotape

nstruct'cn. have diffe:ed. from the majorxty

First "they hnve wotkeﬂ thh Cc‘ncepbs whlch can be

£ prevlous knd:-

ledge is low. It was thus pnsslble to. measure achxevelnent

with qreater precigion. tl;n in ‘most studies, 5 e S

. —Aside Erom tms pxoblem of adequute control’, a second e

et i




Second, each a{'chﬁr studies —has Hien a carried o

within a short perlod of time, (one class period) 50 that

the pOSsx.bility of" l:o}malnlnatlon f:om extraneous variables,

such as Lndl.vuiual Learning £rom or_her sources, “has been

s o ;. greatly’ reﬂuced

£ 0 B Third,  the topies. they. ‘have: chosen’ were of ‘modérate v

’diffxculty such. that a cax‘afully constructed postcest would

Ll yield a “iae ranqe of scores afid"a- ceiling or. flaox: efféct

was not hkely to be encnuntered. Accordmg to Maxchant

,(1977) thls ce'linq or floor effect is a consls;enj‘. prcblem

in.educa: tional

eseazch ‘of tms type and ne suggests this =

o possible explanation for ‘the ovez—abuxvsa,ce of insigs ’ ! .

m.fx.cant dxfferences when, che effegtiveness of varxous e A

. tedching modes have been Jnvestigated. LS et Hi

A ';tmnal suppoit for ithe inportance of a ca:efully 2 il

constrnctad posttest measure hﬂs been provided by’ Duck and '\

W—ﬁwﬁ In‘a series’ of experiments 1nvc1v‘;.nq

videotaped ‘instruction): Duck and Baggaley: ‘have also produce

wnaxkauy Gonsistent results. Their ﬂependem:)

obtained from a very complex and soph15

fouomng various videotaped presentatxons‘ Th,

censis:ent mfferences

1ntroduced a new method of’ 1nstructum for teachmg Intro—- o

ddctory Psychology at uemonea University of Newfoundland.

pEg




. This method includea videotaped xnstxuctiqn and c—. v{as o

“because many students did not avail t.hauelves “of thl.s
‘t;hae. at uemnal univeuifiy wondered

if-I. T V.. was effactive ls l llethpd of inutrucﬂon. ‘If s0,

‘what facmrl were ilportant in 1ts effectlveneun and how

could it he a¢ to. Teataine 2 i en;sa? 7

Sim:e the litar:tuxe on I. T V. was anonclusxvé it coulﬂ

of puoL studias .Gesiqned o1 assess J}‘e effec iven _‘ k of

va:ious I, '1'.

ﬂm, and to, o

|

a sl.milar liva pra'entatiﬂn-

LR S vldeotApe of method one .

4) Proqrmed rnsmcuon (»1), uiu.ch

3 videot.ape of Live Tecture (vm- hel, 5. R
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FIG.2 Results, Nov.1970 _
Mean Posttest Scoresk e

(afrer sulli nwley) \
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lecture and the text. Significantly worse was the programmed

instruction and the studio tapes. i
In 1971 this study was repeated four different times,
with four different instructors and minor differences in the
methods used (improved scripts, etc.). The results, averaged
over all five studies, were exactly the same as for the
first study (see Figure 3).. Sullivan and Hartley concluded
on the basis of all these studies that the live lecture is .
the superior method of instruction while the studio tapes
(I.T.V.) a;ad the programmed instruction produce the Teast
effective learning, with the videotapes of the live lecture .
and the text consistently between these two extremes. .
Purther evidence for this order in the effectiveness ~
of these different teaching modes comes from a more recent
study done at Pennsylvania State University (Goss & Croft,
1976). This study investigated three different methods of
instruction in a ‘beginning graphics course: traditional
instruction (live lectures), television instruction, and .
individual programmed instruction. All methods produced .
-significant learning when posttest scores were compared with
a pretest given at uw beéinn‘u_-.g of the co‘;rse, but ‘the
traditional instruction was significantly superior to the
television group who, in turn, scored significantly higher
than the individual, programmed group. ' ‘ .
_-Sullivan and Hartley's (1971) results and those of L
_ Goss and Croft (1976) are clearly inconsistent with the

other findings already fied which
“A
Z
?
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POSTTEST SCORES

LL T . vL SV Pl
CONDITIONS

FIG.3 .>«:.wqmm.m results of five
. Seperate presentations

(after sulliva

-

and nartley,1971)
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that I.T.V. is as good las any other method of instruction.
> - Thus, one purpose of the present reséarch was to replicate

the Sullivan and Hartley (1971) investigation.

ference Variables
Another important factor related toVthe relative

effectiveness of videotaped insttruction is the fact that

'individual difference variables aiong students are sometines

! . correlated with leariing effectiveness. : .o
The importance of these variables cannot be over-

stressed. Indeed Sullivan (1973) demonstrated their

importance in this way: d -

Any given method of instruction mey produce an

of one group of
learners, but that same method may not necessarily
facilitate the performance of other groups Of -
students who do not have the same characteristics -
1 and may, in fact, actually produce a decrement in N
| the performance of students whose characteristics

are markedly different.

Kogan and Wallach (1964) have explained this finding
in another way. In studying the consequences of risk-taking
behavior ‘they, have demonstrated the importance of what they
call "moderator" personality variables. For example:

1f the sample under study were divided in terms -
of some theoretically-relevant characteristic
(variable), such as degree of emotional distur-
. bance, it could be found that a particular kKind
of relationship might hold for one of these sub-
samples but not for the other. Emotional distur-
banee under such circu could be
. as a characteristic which "moderated" another
relationship -~ that is, which influenced the form
of this relationship (page vii, brackets mine).

i
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Thus the present research hoped to investigate the
type 0f relationship between some of these variables and the
different methods of instruction used.

Much work has already been done in this area. Recent
reviews Of these trait by treatment interaction studies
(like Gagn%, 1967; Cronbach and Snow, 1969;.Berliner and
Cohen, 1973) suggest, with cautious optimism, that signifIcant
ana important interactions of this type are, in fact, riot a
rare occurrence.in educational settings. |

Yet, Jamison et al. (1973) were forced to conclude
that "a better understanding is need;d'of how student vari-
ables rela‘,e to achievement". They .say this is because

. researchers have generally chosen to investigate student

variables which are not appropriate for their particular
measure of achievement. :l:hey emphasize that much further

work is necessary in this area. (For exceptions see Williams
(1963, 1965) on intelligence, Shrable and Sassenrath (1970).
on anxiety, Attiyeh and Lumsden (1972) op student background
variables, Witkin (1973) on cognitive style, and Brown,
Brown and Danielson (1975) on student ability).

After a careful review of many of these aptitude by
treatment interactions, Sullivan (1973) concluded that in the
higher educational setting the three most.important "indi-
vidual difference variables" were intelligence, level of B
anxiety, and degree of extraversion or introversion.

From strictly a theoretical point of view, Studies

¢ live to vi ins on are a necessity if




" / g 22

<
we are to discover which method produces the "best" learning;

however, in the applied sense a much more important appli-
cation of this type of research is to be able to answer the
question of how to make the mdst effective use of T.V. as
an instrument of teaching and learning. To this end, a
better understanding is needed of how ‘student variables -
relate to learning efficiency from television béfore the
most effective use Of 1.¥. is'fousd (See serakin, 1956) <
[Fof too long, edicators have attempted to “discover' an
instructional method which wil{ suit all students. It is
time to realize.that individual ifferences exist anong 3ll
students; and that. since Bll students are net the 'sdme they
are all. not likely to benefit from the same kind of instruc-
tional pproachi. Maybe this is Why "relatively féw of the
educational ‘innovations developed during the 1950%s...are
in operation today". (Tren‘F &.Cohen, 1973), or why “the
significant input varisbles in one study are imsignificant .
in another similar study” (Averch: et al., 1973).

The author's gpinion is concurrent with that of Chu
and Schramm (1967) m; Clark (1978a) who hold that it is
time educators and educational institutions offered students

alternative ways of learning, and I.1.V. may.very well be a

viable alternative to conv 1 methods of ction.
As a final note here, it is important to note that
some'investigators (c1azk, 1978a,- 1976b; Coomba, 1976) have
attributed the general insignificance and disarray of the
instructional television field to the dire lack of a

; .v

.
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theoretical framéwork on whieh to be guided. This absence
of a workable television-learnjng. theory has' rendered

educational technology practically impotent when confronted

with problems of and making predictions about learning

- from television. Indeed Clark (1978a) has concluded:

In my estimation, we are not at the point yet i
T B where we have significant guidance from research
“on'how to make intelligent selections from among
2 « . the potpourri of "techniques available'to the : X
o producer for the production of mediated :.nstru - s Y
; i tion that improves learning.:. s

o ) # Lo PRESENT RESEARCH

In an attempt tq explain why Sullivan and Hartley
B o (1971) continued to £ind the live lecture superior to.the
i / studio-videotape result, the present research ‘took a closer

look at both the live lecture Bnd studio tape presentations.

It was noted that the instructor who gave the live lectures
; was not always the same one who prepared. the studio tapes, -
and when the instructors were the.Same the scripts/leckures
Vere not. “So the present research kept' instructors-the sare;
“and ‘scripts as idéntical as possible: Another difference
between the live and studio methods vas that the live lectures
¢id not.contain the same ei¥e of visual materialds the studio

tape. About one-half of the studio tape was comprised of .

§1ides,‘ graphics and film Clip! while the visual matetial of
the live lecture cofiprised only what the instructor put on

the blackboard. The purpose of the visual aids in the studio

2
-
3




tape is twofold; ‘one, to better explain the concept being
taught, and two, ‘to make the learning interesting. ~Could

it be that by attempting to make the learning of the studio
tape interesting, the visual material actually interfered
with the learning of the important concepts and rendered the
studio tapes less effective? In an attempt to answer this
questxon the present research includes.an unusual method °

of insu—uction, lx.ve—with-vxsnuls. In this method the visual

_material of the stttio tape 1s shown as separate clips. under

regula: clanroom condit\ons with ‘an appropﬂate lxve

explanation similar to the studio tape between each clip.
If the visual material is interfering with learning in the
studio tape, it should also interfere with a live setting.
But £% it dossn’§ asd ‘Ehe live‘with-visuals produces’ more
efficient learning than t_he studio tape, then the 'j.nporténc
variable in this typé of learnigg is not the kind of visual
mai:erial‘ per se, but tHe method of pz_e;entinq it.

Thi's visual material was designed ¢o meet two o

. criteria set down .in the literature. . Both Marchant (1975)

and Coldevin (1975) have demonstrated that the repetition

of paterial is & helpful factor.in I.T.V. productions. So ®

some (aboit! five minutes in total) of this material was,

in fact, the visuai MBetition of material that had previously

baas” apoken. i . . ‘
Goss dnd Croft (1976) argue that some material lends

itself better to. television instfuction than. other.  They

maintain f.hat viluully-o:xented material (like the cumnlutxve
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curve - the material here) can be made inherently more
interesting on television by the use of appropriate visual
material than merely talking about that particular topic.
So the remaining six to seven minutes of visual material
involved the ‘drawing of graphs, -etc. ip-a manner unigue to

television. This manner was concwrTent with the guidelines

“oF Duyer (1976) with xdspect to; super:.mposi.txon, detailed: line

draving présentation, and photoqxaphic presentation. ALl of
the visual inserts were explamed by voice=over narzation.

) (80 in_ an attenpt to better understand the' efficiency
Of 1T.V., the present research”iivestigated five d;fferent
methods of instruction: live lectures, “videotapes of live
lectures, studio-produced videotapes, live with visuals and
a text condition. To makimize learning differences each
condition was preceded by a pretest. (For al,zehv;ew on the
use of a pretest see studies by Hartley (1973) who showed
that'its effect depends upon the prior knowledge and the
characteristics of the learner.) Each condition was then
followed by an immediate posttest. The cumalative -qurve
was chos‘/é_n'as subject matter.. Nuierous investightions have
demonstrated that the subject matter éh‘osen is a critical
variable whep T.I.. and I:T.V. are to be comparéd:’ Brown et
al. (1975), Elliott and Sebring (1976), Soss and’ Croft’ (1976)
and Sullivan aml Hartley's works augges@that the cumulative
curve is appropridte for §h1§ type of investigation.

The final, although certainly not least important, & .

_reason for'the present reséarch also stemmed, in part, £rom
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\
the Sullivan ahd Hartley (1971) observation that when video-

‘ taped instruction was compulsory, attitudes ‘toward I.T.V.

ranged from extremely favorable to extremely unfavorable for <
both stulénts and faculty. This investigation is also borne
out in fact. Detailed investigations of viewers' attitudes
Coldevin (1875, 1977), Duck and Baggaley (1976) have shown

that variables such as the lecturer's age, background,
expertise, etc. can produce differential viever attitudes.

Undoubtedly some students like and learn ‘from I.T.V.

me,of these student persondlity characteristics which
Glarats wivh learning from I.T.V. could be isolated, it X
would bensfit both student and instructor alike. If any
educational institution could predict beforehand which students
would benefit most ‘from which methods of instruction, it

would improve learning efficiency. Consequently, the present
research attempted to identify the "type" of student who

learis best from different methods of instrustion; particularly
1ive versus videbtape instruction (see Sullivan and skanes
(1971) afd Skanes,  Sullivan, Rowe and Shannon (1974) for

similar investigations).

. The individual di iables chosen were

concurzrent with Sullivan. @973y - intelligence, degree of

anxiety and degree o! ion or .
of the intel‘actian of theue variablés with the different
methods of instfiction could vastly improve the leutning

efficiency of thése "types of students.
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CHAPTER II b

METHOD
x ™)
) Study One
Subjects -

The subjects were 236 first-year studsnts‘x—egistezed
for the Tntroductory Psychology course (Psychology 1uua) at’
Memox al University of Newfoundland: These 236 subjects
comprised 15 class groupings oz&sectlons. g

The assigning of individual subjects to a gwen
sectioh (class) is not akin to true randomization at Memorial
University of Newfoundland. The registration procedure at
Memorial Universily of ueu}faun&ana nakes it possible that
a group of atypical students could all register in the same
section. Thus, the datum unit in these studies is sections
(classes) -and not individual subjects.

B Since sectians were randomly assigned to the gifyn
treatment conditions rather than individual subjects and i .
since these sections are nested within treatments,’ both the
internal and external validity of this work is in doubt
because random selécgion and assignment of Subjects cannd
be assumed (see Campbell & Stanley (1963), the nonequivalint '
Control Group Desxgn) 4 ‘

In an attempt to better meet both the internal and
external validity of these studies the.following steps were
(‘:aken: )




1) A pretest was administered to all subjects
immediately brior to their given treatment .
& | condition. This would erable previous
knowledge of the subject matter to be
ascertained.

A general achievement measure (Grade 11

)

average) was obtained on all subjects to
- see if average achievement was constant

L b across conditions. © A

AS it turned out, when more.than one

nctien nugh: by - the same instructor was
. used. (instractors each tesch thres sections)
- each of these sections tnded up (through i
random ‘aspigmment) to be in Aifferent - \
; treatment conditions. |
4) The posunlﬂli.ty of "any other variable" !

affecting the result was further minimized by

the fact that the subjects did not know an

iment'was to take place. Total instr—

uctfon lasted only 20 minutes, the posttest

was\administered immediately after the instrs

and all took place in the subject's . | i
" reguldr classroon at the regular class time. '

A : ot

Materials s ) .
The topic of the cumulative curve was selected as.

subject matter for the instruction. This topic was selected




g 5 for the following reasons:
1) The subjects’ previous knowledge of this
topic is very low and therefore the .
pattern of learnirg should not be contam-

inated by varying levels of previous

experience across sections. g
" " 2) It is included a8 a topic in ‘the Introductory
d - “Fiychology, conutsa, -and .Gge’tHat the student -
I o  swoma maaz;tana if he s to comprehend . |

thn literature in

Basic fupasmantals Gan be enconpassed -

in one twenty-minute period.

f. 4) Rnowledge of ‘its basic facts Can be measured
i ; ~ reliably and by a well ted
oi s v &g
3 . posttest.

" 5). The topic lends'itself to application-type

- problems nm these novel problems can also

H : be measured reliably.

i 6) It h a lsdezatzly difficult topie And a
carefully constmc_ted posttest would yield )
a wide range of scorés such that a *ceiling” d
or "floor" effect is not likely to be it A

- encountered. T s 2

. " the £ouauan materla].s were p:epared i

) Pxetent 2

natr\xctad as’a cunr.\:ol ‘technique to

measure previous kmwledge,_the pretest consistéd- of ‘Four,

. s s S ol z o A
‘Ffour alternative, multiple choice questions. TWo of Ehese -
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items required the student to compare sections of both a
. :
cumulative curve and a performance-per-unit-of-curve (see
. Figure 4); vhua Y%he other two asked the student . to xdenufy-

i specxfxc sections of a given t:mlulative curve vhich cox=

et - during the course of m of the

mathcd. of 1n.truution :(the 11ve 1ec};ure and i eahpe‘cf
. i “the llve lac:ura vere becter suited to t:h{u cype of znstzn— Fa, 8
et [ e, | G

‘L _ ! ucuongl deviue), ‘the: Qudents were requl:ad tc‘ ‘refer toa

worksheet.. It cdnsiuced of feut items, th:ee cf whicm .

required the 5tudant to draw a different sh,apga curve Lc

2 aifferent: tires. During the course Of the xn.émctmd

| : e requiring the uozksheet the 1nstrictor, would" lpeca.txcally

ask the students to tefer to.a parnculnr item on the’ worxnhe-n
and sufficient time was allotted by the muuuccox to 1auw
t_he studentl to dxav the agpxopxuce curves. The insmcmr
~ * iately provided the e | with the correct answer » .,
: after all had finished. _(Not

; m'uo_]:uheg: is 'incn{déﬂ as
z
H . -Appendix B.) 2 Vs g Sl ~_1'

3) Five diftaxem: methndn o£ inltn\ctmn were \pte— S

. pared. Each method consisted of essentially the Same.ma

ax{d examplesx 'an iilti'odu:tidn"to the cpneept né the. cumulative -
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“ Which curve on the right corresponds to the ihdicated
portion_of the curve on the left

x

, '
Per Unit of Time Cumulative /
] ‘ o i .

FIG._4f Sample Item from Pretest




Cumulative Curve

o

1. Which section of this curve presents an increasing rate of resbonse
a P ¢ d

2. Section d represents
V'L‘ '@ an increasing rate of response c. a stable rate of response
N b a decreasing rate of response d. no respondmg

FIG.5 Sample item from Pretest




a) Live lecture. This method of instruction

is the traditional face-to-face lecture
method. The instructor taught the topic
in a way that involved extensive se of
the classroom blackboard to demonstrate

appropriate graphs, visual material, etc.

. This method involved the use of the work-

sheet; the instructor would put data on
the blackboard, and on their worksheets
the students were required to draw a
cumulative curve to illustrate that data.
In these "solo" live situations, the
instructor was free to adapt his presen-
tation to any individual problems arising
in the class since he was oriented to his
audience (the students). The same instr-
uctor used exactly the same predefined
script for each of the different classes
that comprised this condition. The total
instruction time wds 22 minutes, eight of
which was worksheet time for the students.
Videotape of live lecture. This method
was the videotape of a live lecture
delivered under classroom conditions.

In one of the classes that received the
live lecture instruction (condition a,

above) an educational television camera




crew recorded the entire proceedings

(including any graphs or diagrams drawn

on the blackboard and time spent on the

worksheet) on videotape. This video-

tape was then used as a separate

experimental condition and shown as a

method of instruction to other classes. .
It is important to note that any learning differenc'es
_between this method and the live lecture condition can only
be attributed to differences in the media of instruction
since lecturer, script, visual material, pacd, etc., are, by
definition, exactly the same. (From an experimental method
point of view this type of comparison between traditional .
instruction and instructional television offers "::he purest
control".) Although this method of instruction is a video-

taped condition it is not the "normal® or "traditional"

type of vi 1 since the lect made’ no

effort to "look at the camera"; instead, his orientation was

]
3

‘to the students. Any difference between this type of video-
tape and the "normal™ studio-produced apes could, of course,

v N
be attributed to this. (A taped live lecture changes the

status of the student viewers from that of direct objects of

instruction to indiregt s of the ii ion,)

) Studio-prdduced videotapes. The "traditional

“the-studio type of inmstruction

_—thought of when instructional television

is mentioned. This studio videotape,
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prepared with the help of ouf educational
television personnel, was judged to be of
high quality in terms of learning from
television since it contained good slides,
diagrams, and graphics as illustrations.
The total duration of this tape was 23
minutes, 11 minutes of which was visual
inserts.

This method of instruction covered exactly the same

: material as in the live lécture; indeed much of.the data,
- graphs, etc., were identical. The lecturer on this tape was
3 " the same individual who administered the live lecture con-
, ditions; he was experienced with videotaped methods of
instruction, having prepared man'yl studio tapes beforehand.
(The experience with preparing 3tudxo-:apfes seems té‘be an
essential variable in obtai ing'a “proper® ison between
. live and videotaped methods of instruction.(see Chu & Schramm,
.‘ 1967). 1In thil production, the lecturer'was, of course,
primarily oriented to the camera. .
d) Live with visuals. In an attempt to 2
isolate what variables are producing the
i learning which takes place during both
and live conditi a
. combination of both types of methods
3 called live with visuals was introduced.
” This new me:ﬁéd/of-m::uction was a

N live lecture in the traditional oriented-

.

= : + 2
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t.n-th:-nudent sense, but instead of

the imstructor drawing data, graphs, etc.
on the blackboard to illustrate the [
comulative curve, the visual miterial he
presented was the visual material of the
studio-produced tape. In other words,

this method consisted of presenting live

in’ the classroom all of the visual material’

that was contained in the studio tape.

L - All the visual material of the studio

e tape became separate visual inserts -
(audio included on another tape which

were on a vid .

one at a time, in the classroom with appro-

priate live explanation

tween each one.

& Each visual insert was separated by an
- in;nga_x of 10 seconds and between inserts

the terial ].ivebyﬂ"a

was the same as that.in the studio tape. N
Of course, the sequence of t_heue nserts

“ was exactly the same as in the studjo-tape.
('A'hie type of instruction is importalt
from a theoretical sense in that it might
help us\ to find out if it is better to

present visual material live or on videotape.

" Since the visual material was exactly the

same, any learning differénces between this
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method and the studio tape can be
attributed to live vs. videotape
differences. Again, an inherent
"advantage" of this method over the
studio tape is that here the lecturer
is free to adapt his presentation to
any feedback he might receive from''

the class, while this is not possible

in any videotaped presentation.

Text. Because of the relatively good_
showing of the text condition in’ the
early Sullivan and Hartley studies -
(significantly better than the studio

a
tape and th? programmed methqod), and ’
since it is a completely different "kind"
of instruction than the other four, it.-
was decided to include.a similar, text
condition. The 'accu;l script used by

the lecturer in the’live lecture condition

(including exact data,. diagrams and graphs,

etc.) was prepared as the text. The

students were simply permitted 20 minutes
to read this material. This text condition
included three sample questions at the end
of the material which required the drawing
of different shaped cumulative and unit-

of-time graphs. °These items were non-

37.




compulsory and were merely included for

“+ the intérest;d students under the heading
""sample qudstions”. ,(Note: The entire
text ’_co‘r(xditian is included as Appendix C.)

- - .
’ 4) Posttest -!/The posttest consisted of 14 questions,’

w O made vp fromthe following sections: v
o - Part A. Four questions involving a com=
v parison between a cumulative curve and a
per-unit-of-time curve. .
Part B. Four guestions in which the
- student had to indicate the section of a
- given cumulative which showed a particular
" response rate. :
§ ) Part C. Two questions in which the student
= . had to continue drawing a cumulative curve
- to show a particular rate of response, -and
one in which the student-had to describe
3 the rate of a given cumulative curve.

Part D. One question in which the student

was given some response-per-minute data

(for a, six-minute period) and had to compute
the cumulative response column and draw the

appropriate cumulative curve in the space

provided, and.gne question in which the
= student was given a performance-per-minute -

& graph' (for a six-minute period) and ‘asked
; .

to plot that data as a cumulative curve in




the space provided.

" .part E. One long question in which the P
student was given response-per-minute
data (for 10 minutes). The student was
then required to:

i) compute the total response
column;

: ii) draw ant; label the cumulative
curve and the response-per-
minute curve for that data;

1ii) indaicate for each curve the
section which showed increasing,
stable, decreasing and no-response
rates of responding. . -

The maximum score in the p;lttest was 30 and was made

up as follows: |

. i 7 Part 4 - 4 points, Part.B - 4 points,

Part C - 6 points, Part D - 6 points,
Part E - 10 points. L
The final page of the posttest contained two gquestions.

They were:

1) How éffective did you find this method of
instruption? ’

2) How Aifl you like being taught by this method
of instruction?

g . Both questions were rated on a five-pSint scale.

(Note: The posttest is included as.Appendix D.) s
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Procedure 2 I = o

Fiftatn Classas Of THtrotictory PEVEHOLOGY) EaoK Part
in this® experiment. Each class that was used had assembled
in their classroom for what they-thought was a regular class ' .
period. Nome of the students knew that an experiment was'to
take place. The exp&x‘nenter went with the regular ‘class
instructor to the class and .was introduced. The experimenter
then explained, very briefly, that resehrch on different '
types of imstiuction in firat yesr university was beisy
conducted und‘thut, depending upon the results, significant
indings might be incorporated into the course work. Three
claskes wesd assigned at random to each of the five differsnt
treatment conditions. Each class was then subjected to the

£ollowing procedure (seg. Figure 6):

1) Pretest -/After the purpose of the experiment

had been explained, ktudents in all conditions were given 5
minutes to complete the pretest. It was then collected.

) 2) Instruction\ Immediately after completing the
pretest each class recelyed one of the five different experi-
mental teaching conditighs. All students were told that
they would be given a short test at the end of the instruction,
but that they were not to take notes during the course of
the instruction. o

For the live lecture and videotape of the live lecture

conditions the worksheet was handed out just before the

_instruction began. The students were told that they would

be informed by the lecturer (giving the instruction) when they
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“|3.Live-Visuals ‘[ 7 5
4.Studio tape
5.Text
L 5min. 20min, 20min
: FIG.6 = Experimental Procedure
: ' Study One




42.

would have to refer to and use this worksheet. The work-
sheet was collected as soon as the instruction was completed.

Each method of instruction took approximately 20
minutes, and for all methods (except the text) the lecturer
was the same person.

3) Posttest - Immediately after each method of
instruction vas completed the posttest was administered and
the students were alloved 20 minutes to complete it. .

. With respect to the individual difference variables,
approximately one week after the posttest, ‘Form B:of mé_
Eysenck Personality Inventory was administered. THis
inventory took only fiye minutes to complete and gave a
measure of anxiety and an introvert-extravert scoré for each

student. For the other major variable, intelligence, a

-valid measure was not readily attainable, so two achievement

measures were used: pre-university gemeral ability level
(the student's grade 11 average) and knowledge of psychology
(the student's Introductozy‘ Psychology mark) .

(Note: The Eysenck Personality Inventory, Form B, is

included as Appendix E.) -
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CHAPTER III
RESULTS AND DISCUSSION

Study One

‘

Table 3 shows the mean pretest and grade 1l average
scores (and standard deviations) By condition. As can be
seen, there were no differences (df = 235, F < 1) in pretest
acores sinee ‘the mean for ail Eive conditions was approx- .
imately one.. So all conditions were \equi'val‘ent on' previons
knowledge .of the subject matter in tha a11 knew nothing.

Also Table 3 shows that the mean qrade 11 averages
were not significantly different across treatment cnndi.tions
(df = 235, F <'1). Thus all conditions were equivalent on
general ability (intelligence) level.

A multiple regression analysis (Cohen, 1968; Overall
& Spiegel, 1969) was used. This analysis statistically
equated all groups on Grade 11 average and pretest score
before ‘calculating the ‘posttest means. The full model »
consisted of the.main. effects (different methods of fmstruc-
tion,. grade 11 average, psychology score, intxoyein/emavezt
score and anxious/nonanxious score) and the ‘interactions of
the different methods of 1nstructxun with the other main

effects. These results are’ given in Table 4.
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TABLE 3

Mean pretest and grade 11 average scores by condition

Study One
Mean pretest ‘Mean grade 11
score . L average
- s :
‘Livé lecture
o = 87) 8L
‘Videotape of : s
live lecture i) 1
N = 59) , !
Live with RYSHEE 5.2
visuals | §.D. = .65 8:D.'="7.9
(N'=175)
Studio .87 L
videotape 5.0l = .75 §.D.'= 9.1
(¥ = 53) »
xt = .76 7518
o = 78) s.D. = .71 $.0. = 8.6
Group Differences : g7

Firstly, there were significant differences -among

- the aifferent methods of imstruction. The text condition -
(X = 7.7) produced significantly lower posttest scores than
;any of the other methods. The live ,.l_é_ut\lxe"(i w10.9y;

the videotape o; the live.lecture. (X'

10.3), the studio- "
produced videotape (X,='9.4) and the live with'visuals

_appropriate Newman-Keuis multiple tomparison table. = .

= 10.0) aid not diffbr significantly.’ Table 5 shows’the '




. TABLE 4

“Anxious/Nonanxious x Group

: , T
CR Multiple Regression Analysis, Study One
- Reduction
* variable
Groups 2 04788 T a3 ‘
: Grade 11 Average 07815 28.31% T
_ Psycholqgy Score 01630 5.90%
Introvert/Extravert '.ooq01 <1
. Anxious/Nonanxious ~ 01993 7.22%
Grade 11 Average x Group .01367 1.24
Psychology Score x Group < .00204 . <L
Intrcvert/E{(travert X Group ’ .p0304 M <1l
Jo0ses <1 _ '

Note: N = 236

. 2R2 (full model) = .42029
! bag = 1/236, except for groups where df =
= *p < .01
B
. -

Even though there were no significant differences

between .the four "major" methods of instruction it might be

worthy to note that they were in the direction of the

- Sullivan and Hartley studies (i.e., the predicted direction)

with the live lecture best and the studio tape worst.




* higher the student’

TABLE -5

Newman-Keuls multiple comparisons for posttest scores, .

Study One
@
Videotape
Live of live Live with Studio

Condition lecture  lecture visuals tape  Text

Mean 10.9 10.3 10.0 9.6 7.7
Live i N
Teative 10.9 0.6 % 0.9 1.3 3.2 .
vVideotape
of live | 10.3 - 0.3 ©0.7  2.6*
lecture . o
Live with . . i
rphaten 10.0 0.4 2.3
Studio - "
tape 9.6 1.9
Text 7.7 . . - .

¢

*p < .05

Individual Difference Variables 2
With respegt to the ability level variables, hoth

grade 11 average and psycholegy score prgved to be significant

maim effects. This indicates that the higher the student's

pre~university average the better his posttest score and the,

ntroductory psychology mark the better
his posttest score also. Yet this should not be surprising

i
3




since it is obvious that the better (brighter) students

should be able to score higher on any measure of achievement.
Hovever, the important comparisons for matching a

" student to his "best" method of instruction involve the
interaggions of these ability level variables with the
different methods of imstruction. Unfortunately, none, of
these interactions proved to be significant so a further
breakdown of these variables is unnecessary. It would ¢

. therefore seem to make no difference by which method of
instroction a student of a given ability is taught.

With respect to the personality variables only the
anxious/nonanxious variable was found to be a significant
main effect. This means that the nonanxious students scored
higher on the posttest:than did the anxious students. The
proportion of variance accounted for by the introvert/ g
extravert variable was insignificant. ’

_As before, the interaction of these personality
variables with the different methods of instruction proved
insignificant; 'so again it was not possible to match a student
‘to the particular method of imgtruction which bemefitted him
“"the most".

The results of the two information questions asked
each student at the end of the posttest were as followa:

a) the correlation between actual effective-

ness (measured by posttest score) and
perceived effectiveness. (measured on a

five-point rating scale) was +.8l1. This




shows that the methods of instruction that
students percelved as most effsctive, in
fact, qe‘r:.erally are the most effective and 4 .
vice versa.
. b) the correlation between actual effective-
ness and liking (measured on a five-point
rating scale)was +.64. This shows that

generally students prefer to be taught by

methods which are most effective. This
finding is entirely consistent vith
Jamison et al. (1973) and Chu and Schramm
(1967);
c) finally, the correlation between perceived
effectiveness and liking was +.70. This
indicates that students prefer to be taught
by methods which they believe are the most
effective, yet this is certainly not
surprising.

To briefly summarize, the only significant difference
between the methods of instruction was that the text pro- .
duced inferior learning. The main effects of grade 11
average; psychology score and antious/nonanxious score vere |
significant but they did not produce any differential
intéractions with the different methods of instruction.
Liking and learning are positively correlated not only with
actual effectiveness, but also with the methods that are

perceived..

be the most effective.

e . B




In spite of the fact that the differences between
e Foln ATeE eENGdE B TAEEUNEIoN WateHOE FEREYRtIE1TY
significant, their order was consis;ent with past research
with the \live lecture best and the studio tape last. It
was thaefore felt that this was- justification enough to
replicate this aspect of the study. To add to this jus-
tification there were also two procedural problems with
the instructions given to the students. They were:

i) Motivation problem. There existed at
Menorial Universily of Newfoundland at the
time of this study the procedure of giving
"experinental credit’ o students for
participating in psychological experiments.

It amounted to giving students one percent
toward their final grade (this has since
been discontinued for experiments done in
class time and replaced by paying subjects
_for experiments done outside of class time).
Some of the classes sampled had already used
their experimental credit while others had
not; thus all classes were not equal on

this va:iai:le._ This motivational problem
was further confounded by the fact that’ in
those classes where the experimental credit
had been used, the experimenter was invari-
ably asked "Does this test count anything

toward our final grade?". In these classes

~




the experimenter™wss forced to reply that
it Qidn't but stressed that this concept
vas part of their course aph would be
studied later. This problem did not arise
in the other classes since it was under-
stood that these classes were participating
in the experiment for' the "experimental

credit".

' In. this study the students wexl:\ given .

twenty minutes to complete the posttest.
From a control point of view it would

seem desirable that a1l students be'given

i el ambUEEOE e aldouplate L
posttest, and regardless of whether it

was completedfor not, it would be collected
after twenty mihytes. This was done in
this experiment. However, a problem arose,
not, as might be expected, with the students
who did not complete the test, but with
those students ‘who £inished early and were
forced to remain until the twenty minutes
were up. In some classes these students
seemed to resent the fact that they could
not leave when finished and (consciously or
not) disrupted classroom decorem by talking,
etc., rither than sitting quietly until the

.
tventy minutes were up. This problem was :

i
{




more evident in some classes than in
others. In short, this control procedure
created more problems than it solved and
it was decided that it be eliminated

from the next study.

For these reasons it was decided to conduct the
asBect of this study dealing with the different methods of
instruction again. However, since the interaction of

the individual difference variables with the methods of
instruction was not significant, it was decided that these

individual difference variables would not be included in

Study Two. \

R




Study Two

METHOD

Subjects
Two hundred and twenty-three subjects participated
in this study. They were chosen in exactly the same way as
for Study One, and comprised eight Introductory Psychology
sectigns. No subjects from Study Oneé participated in Study
Two. / ’ i
N Materials
~The cumulative curve was again used as the subject
| v matter. Pretest, VOEKAHSSEIANA) DOBLESEE WAL® XH 'BANS BN 7=
dn Study One. Only four methods of instruction were used

in this study, and they were the live lecture, videotape of

the live lecture, studio-produced videotape and live with
visuals. Each of these methods was identical to that used
" in Study One. The text condition was dropped because it was

significantly inferior as a method of instruction in Study
’ 8

¥ One.

Proced;
& acedure .

The experimental procedure of Study Two was very

similar to that of Study One (see again Figure 6), with thrée
£ 'aminnr exceptions: first, the concépt of experimental credit Sug

had been dropped for all in-class experiments, so it was




not a factor in this study; second, when students were
finished the posttest they were permitted to leave; and
third, the only individual difference variable used was

grade 11 average.

Results and Discussion

Table 6 shows the mean pretest and grade 11 average
scores (and standard deviations) per condition. Again both
pretest scores (df =222, F < 1) and grade 1l average scores
(df = 222, F = 1.30, p = .30) were not significantly dif-
ferent across conditions. So previous knowlédge of the
subject matter and general ability levels were again

equivalent (matched) per’ dendition.

TABLE 6

Mean pretest and grade 1l average scores by condition

Study Two
Mean pretest Mean grade 11
average
Live lecture .93 75.7
(N = 55) S.D. = .72 §.D. = 9.2
Videotape of .86 ' 71.5
live lecture s.D. = .72 §.D. = 8.1
N = 62) ’
Live with .95 '] 76.8
visuals s.0. = .78 5.D. = 8.5
(N = 57)
Studio 76.3
videotape 75 5.D. = 8.8
N = 54)

W
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The same multiple regression analysis as was used
in study One was also used again. This analysis statistically
equated all groups on grade 1l average and pretest score
before calculating the posttest means. The full model
consisted of the main effects (Qifferent methods of instruc-
tion and grade 11 average) and, the interaction of these
methods with grade 11 average. These results are shown in

Table 7.

TABLE 7

(  Multiple ng‘regﬁion Analysis, Study Two

Reduction
variable in R23 F
Groups .02944 2.16
Grade 11 Average .13382 . 146.83*
Grade 11 Average x Groups ~*.00196 <1
Note: N = 223 1
32 (full model) = .16552
*p < .01 .

Group Differences
Although the group differences approached significance

(p = .07) the posttest means (live 1ectuz§ 14.8, videotape
of live lecture 13.0, studio-produced videotape 11.1, and
the live'with visuals 13.2) were not significantly different

so further analysis was unnecessary. This means that no

S—




method of instruction produced superior (or inferior)
learning.

In spite of this the means were again in the pre-
dicted order with the live lecture best, the studio tape
worst and the other methods between those two extremes.
This result is identical to Study One.

Individual Difference Variable s

The only individual difference variable investigated
in this study, gndé b average,, proved to’be a significant
main effect. This indicates that the higher the student's
pre-university average the better his posttest.score. But
this is not surprising; the brighter (better) students
should score higher in any achievemept measure. This result
was the same as in Study One.

Again, the important comparisons for matching a
student to the method of instruction which benefitted him

the "most" involved the interaction of the grade 11 variable

with the methods of i ion. As was the case
in Study One, none of these interactions proved to be
significant, Again, it seems to make no difference by

which method of instruction a student of a given ability

" is taught.




CHAPTER IV
CONCLUSIONS

The most significant aspect of these two studies
is that with respect to the different methods of instruction
the order of effectiveness is remarkably consistent; the
live lecture produces superior learning while the studio-

produced tapes invariably producer};he least learning. The

. videotape of the live lecture and »L.he live with visuals

are consistently between these two extremes. If these
studies are combined with the Sullivan and Hartley findings
thlis same result is even more consistent.

So to coriclude from these results: for relatively
dry and difficult subject matter like the cumulative curve,
when inmediate learning efficiency is the dependent measure,
live lecturés (T.I.) are no more efficient than videotaped
lectures -(I.T.V.). If .videotapes are to be used they could
be videc\t.apes of those live lectures or studio-produced
tapes, since these two methods do not differ either. At
Memorial University of Newfoundland an application of this
finding has already been implenented and the use:of studio
tapes has greatly increased - they are now often used as a
rediew of a topic after it has been completed in class. . This
use Of I.T.V. has et with far léss criticism from students
and instructors compared to when I.T.V. was used as a method

of teaching.

i
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i .
Even though I.T.V. is as effective as T.I. there
may still be factors which limit its effectiveness. Aside

from the ly i - " which T.I. has

over I.T.V. (principally a " feedback” mechanism and a varying
pace of presentation, see Trottier, 1970; Smith i,na;;e‘l,
1972) two further explanations are offered: First, it may
be that the visual material inserted into the studio tape
to make that instruction more interesting and. illustrative
actually interferes with the learning of the significant
“concepts in 'chg tape. When this visual material is omitted
from a videotape presentation (videotape of the live lecture)
the diffetences between live and d‘:xdaotgpe methods are not
as great as when it is present (studio-produced tape). It
would be interesting to compare these methods to a videotape
made in the studio which has no additional visual material.
Second, high school stulents in Newfoundland have
very little experience with instructional television. It

could be that these stu have an ate "set"

when it comes to learning from television. They may view
television as an instrument for entertainment and not as a
medium for learning. Students in the studio videotape
“conditions certainly do -not suffer from the Hawtlorne etfect,

since it is hardly a "novel" “experience.
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LIMITATIONS

Even though ‘these studies.produced few differences
between I.T.V. and T.I., they are still n;;)t without their =
Isideations. fact this could be why they produced few
differences. First, the fact that the individual dif fereice
@ ° . variables did not.interact \uth the variqus nethods of

instriction. suggest’that maybe these variables are not the.

i appropriate input variaples. Further investigations. using
aifferent individual vax:i'ahlé's are required: Second, thege
studies were carried out on the topic of the cumulative

' eurve. Would these results still persfst if a more inter-
asch;g. topic was presented as the subject matter. Third,
thesé;ntudj_.es involved single-topic 1Ea‘ming for only twenty

s
minutes. A much more common use of I.T.V. and videotaped

ofltapes for a

whole course. Would these results still exist in a Bexl.el

instruction is the production of a seri

of tapes? Would not.interest affect -learning more in a
series of tapes than in a ingle bﬂpe? similarly, visual “

matérial may alsd be more crucial in a series of tapes, +

- since it may lend itself.bettér to interest-arousing material.

Although Coldevin (1977) has identified some of the variasies
important i a serles of tapes/ he’ has not investigated the
effect of visual mnteual. However, ba!oze this could be

ascertained it would seem-logical to compare standard ‘stuiio:
tapes (with vigual material) to studio tapes which by design:.

contain no visual material. FPinally, these stulies inves:
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tigated only immediate learning scores. Since remembering
(or long-term retention) is as important acgoal as immediate
learning (or short-term retention) to most educators (see
Clark, 1978a), it would be advantagecus to discover if these
differences in immediate learning would persist over time.
It is conceivable that any given method of instruction

could produce short-term but not long-term retention

differences in the same subjects, particularly if the subject .

matter is rather dry, difficult and uninferesting.
IMPLICATIONS N
In conclusion; a few observations on the whole nature

and concept of videotaped instruction are worth noting:
.

First, a curious aspect of all of these experiments

involving videotaped instruction is that material is repeated’

much more often in the live presentations than in the studig
tapes. (This is easily discovered when viewing a videotape
of a live lecture and comparing it to a studio tape.) Since
the methods do not @iffer this might suggest that the whole
ides, of repetition and pace of presentation might be a key
variab‘le in the production of more effective videotapes,
whidh could conceivably pioduce superior learning when
compared to live lectures. Indeed Coldevin (1975) found

that &he repetition of material combined with bpilt-in pauses

increased the effectiveness of studio, tapes, but he did not

compare these tapes to live lectures nor did, he test in a

L
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university setting. P

Secondly, another obvious difference between live
'lectures and studio tapés (other than the media differencé)
is the presence of an audience. Studio tapes, by definition,
involve no audience. Yet this audience diffetence might
suggest that if an audience were present in the studio while
the tape was'being made, learning efficienéy‘ would be in-
-creased. The lecturer could orient to the audience (not
the camera) and th‘e regular visual material of the studio
tape could still be presented. (In fact, the studio audience
could seé this visual material on studio monitors). Although
general audience effécts have been investigated (see Duck
& Baggaley, 1976), this particular suggestion has not been
documented. .

Third, the vast majority of studies comparing live
lectures .to videotaped instruction have used standard size
nonitors (18-22 inch) for the T.V. conditions. Would learning

through television be improved if larger screens (say 6 ft.

by 8 ft.) were used? This screen size would more closely
approximate the live lecture conditfon since facial and
posture cues would be more easily observed by the students.
Fourth, could it be that creativity and spontaneity
are necespary ‘criteria for effective learning. (like in the
live and videotape of the live methods)? No "mistakes” were
permitted in the studio tapes. They were remade by. the

producer-director until all speaking, ed.

ngp etc.. were
L wess’
perfect. - All were extremely polished and completely lacked

i
i
!




the spontaneity and occasional flaws so characteristic of
“normal” live presentations,

Finally, these studies suggest that it would prove
interesting to compare a regular live lecture delivered as
part of standard course instruction to a live lecture on the
same topic delivered for experimental purposes. Any differ-
ences between thes‘e two types of live lectures could possibly
be attributed to the fact that the students’ participating
in the experiment are excited about ta)fing part in a
scientific investigation (Hawthorne effect), and this.could
affect their posttest scores.:  Another explar;ation which is
suggested is that a live lecture delivered for experimental
purposes is much bgt:er prepared and organized than the

regular in-class téaching lecture because of the constraints

\Of time. When teaching for experimental'purposes the

lecturer must £inish his lecture in time to administer a
posttest, and for that reason he must be better prepared,
and must know just how long he can spend on any one-aspect
of his lecture. - .
However, it will be no easy job to compare I.T.V.
and/or T.I. to the videotape of a standard in‘class lecture.
For when an instructor is informed that his regular in-class
lectures are to be videotaped he, immediately combs his hair,
shines his shoes, puts on his best suit 'and bringé 27 pages
of well-prepared notes with him to ¢lass, making his lecture'
anything but a stapdard teaching leéture. The solution to

this problem (a hidden camera?) may prove as interesting
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as the results found from it.
Adthough these experiments may have helped to answer
! the guestion "Are live lectures better Lhan&ideo;:aped-
lectures?", they have posed an evdn greater one: "Given that
videotaped lectures as they now dxist are equivalent in
effectiveness to live presentations, what significant inmput
variables can be mapipulated in the studio setting to produce
television instruction that is better than our best live N

lectures?" # R ’ 3

Research using the flexibility of the T.V. studio |
: 6 Atncover Hew techniques Ui VAGsOLIDed: LHEERUSEASH, (£oE .
preliminary work on camera angle, background detail and. .
. editing procedure, see Baggaley & Duck, 1976), or inves-
tigating rew personality variables, or research involving
= different concepts as the subject matter, should help solve - |

this problem.
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PRETEST
Name
1. Which curve oh the right 3 = ¥
corresponds to the indicated . !
portion of the curve on the {
left : - ’
a b ¢ Na l' 3
}
s
Per Unit of Time Cumilative . ,

2. Wnich curve on the right
corresponds to the indicated
portion of the curve on the
lett -

' Cumulative ’ Per Unit of Time




7.
3. Wnich section of the curve on
the right corresyonds to an
increasing rate of response
a b c_ ‘a
o

k. Which section of the curve above shows no responding:

& 1) e a none




: -|

APPENDIX B /

P

X X
e
PR IR AN e

Worksheet . \




- 7 -

- - CUMULATIVE CURVE
- . 73.

WORKSHEET .
1. Given the following data fill in the remainder of the ‘ .
stotal response’column. . B g
Min . Responses Total
per minute o Responses
1 5 5
¥ 2 5 10 .
“ 3 s ; wn?
4 5
v B o 5 &
a R '
.
- ~
N 2. For the data given below sketch the performance per unit

: of time curve (responses per minute column) in the space
. provided. g

i «  Min Responses Total
- S per minute Responses
%
1 ¢ s s
2 10 ) 15 . oF
3 15 . -30 .
- 4 20 1
_s 25 : 75 i
25,
“g i
( E 20 1 .
i " S » '
: s
g 5
o g
10
N B A I .
. s . . .
4 ow ¥ S - > ,
PAREE T 1 : ;
N -8 0 . j 24 ' 5 X
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3. . JFor the data below sketch the cumulative curve in the
space provided.

| w
3 . Min Responsies Total
< . per minute Responses
o~ 1 H 5 .

2 5 10

. 3 o2 12
4 1 13
5 0 13




;
£
i
z
s
i3
£
i
£

ZzZ 0. %™ @

For the table below sketch both the’per unit of time curve
and the cumulative curve; and divide both curves into four
distinct sections. :

Min Responses ‘ ‘Total
per minute ‘Responses
. L1 [ - .6 :

2 : G
3 3 4

) 4 4 . 8

i 5 . & 14
6 b 20
7 6 26 !
8 LT R
9 34

“IT ] k. : T
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“will then be given.a short test on this material.

s i ki

N

You have about 20 minutes to read the text below. You

The Cumulative Curve

What we'd 18Ka to talk about today s a particular
way in which psychologists keep track of responses and this
is called the cumulative record. There are many ways that we
can ?keep track and do keep trick of responses no matfer what -
kind of responses they are. They can be learned responses.
They ‘can be reflexes, they can be any kind of ‘response. first;
wescan only keept track of how miny responses have oceurred.
second, we can keep track of how many responses have occurred
in a partlcular améunt of tune And when ue’(eep “tmack GF the
number of responses :hat occur w1thxn a partu:ular amount of
tine, we are talking about the rate of responding. And another
way, a third waw is by yse of the cumlative record. dow as
we go ‘along we will try to point out why we would be interested
in using the; cumulative record e cpposed to ]ust a number of
responses or rate ‘of peponse per unit time. The cumulahve
record is really very simple, what we:do.is record how many
totag. responses have oceurred e anqrmcludmg @ particular

point in’ time for our Subject. Let's tAke an example,

MINUTE RESPONSES PER nmu-m: * TOTAL RESPONSES"
. 7 ki i . . By
£ F ; s > ! 5

B S Y
3 T g 0 5 g =" iJ,,
rfJ e 2 g o
W ’ 8 s 5 .720)
5 ‘. o e 5 135"




Suppose we sample an organism's behaviour for five minutes. Now

we count the number of responses per minute and we say that this
I organish is responding at a constant rate - so that means he is
making five responses each minute. (Colum 2). Now we could

i . graphically represent,column 2 like this.

5

wrnzZoNBE R

The :X axis represents time (the minufes) and Y .axis. represents

reSpones -~ the frequency -~ Now in the graph we:have plotted L

axzove, you can see a straﬁght lxne showing risfnses per unit

of time. And this ight line rep: ts

Loa Lonstant rate of Tesponding.because its gespqnses per. units -

tine, in this case responses per. minm:e. W

'_/ Nok, let's gee in a cumulauve fas)uon in other worde™ .

accumulaung respanses

how .the anmal,_ ‘the ‘organism is N

responding., - Iri ‘order to do this, we look. at the;thitd column

i ich we have called total, -< total or lative
g & ) s i ) f C
. responses. What' we do -to.get the cymulative responses is to

077 radd up the vesponsesto .a point in time ---if we waht the

cumulative 3 ¥ . e 0 ) Y PR




“ 4
B -3~ 3

how .&y total responses the animal has made for the first
three minutes, we add §, § and 5 for a total of 15. And after
» : D
5 minutes the total is 25 response. Now we can also plot
S : 2 .

cumulative responses graphically. . -

-
Time (Min.)

P v = )
Notice how this curve is different than the first one we drew.

data,

But this is ,siﬁ‘g‘ly another way of looking at the's
as in the first cirve:. This is not responses per mEnute hutL
, . timulative responses. And,this is called a cwnulati:

because ve take in€s aecount the cumulatiye number of

or the total ,résponses ‘over, a- pem.od of t:une. 1 Notice ‘the

ela‘txonshlp between the cumulatwe x‘ecord the the per \uu.t v

of tmxe Pecord -- bwth curves-vepresent a constant’ t‘a‘te of
»tespondxng. :
. - Now 131.' s take anothex‘ case silet's change this example

‘4 little aﬂd 1nstead of havmg gnns,tant r.-ate of responding lets Sl

have an increising Fata of ing: - riow take Look &t ‘this

Th.oSUE Y table. |7 =Y 5




-
) MINUTE RESPONSES PER MINUTE TOTAL RESPONSES
; 1 ' 5 5
g . .5 10
i 3 ° 10 i 20
i y : 15 35,
5 20 55 H

Again lets plot the per-unit-of-time graph (column 2). Again
on the X axis we have our minutes or our units of measure and

the Y axis contains our responses.
B

R
E W s
s }
. P |
0 i
N 3 i
5. & i b
E , .
B b
" o
3 M &
: Time (fin.) . o R ., = ¥
c We have plotted the response rate. Just the responses E }
g per mﬂ:teA .In‘the first minute he makes five responses, in . b ;
: the sedond minute he nakes)five responses. Theré is no’change.. |
i L The response rates are- “identical. Now in the third minute wel G
. i

ha ve-an increase in his response fate ~- he nakes ten !‘esponses -

in the fourﬁ.mnute he makes 15 responses and in the fifth.

" minute he makes twen_ty tresponée. Remember, we aré giving an

exaniple of increasing rate of response. Notice how the

graph “travels up'in-a straight line. . .




81.
o .
Now let's look at the cumulative number of responses
forF,:ha same increasing rate of responses. The first minute
the cumulative responses are five, second minute is ten, the’

" third minute is tventy, the fourth minute is 35, and the fzfth

minute xs 5S. g
s.
. 14
. o -
4 N
¥ _—
w .
e e . . 5
i f : Time (Min.)
W Notice how the cumulanve record goes up as well. But

notlz:e that the per-unit-of time oum is less than the cumulative,
i one.  The reason simply is that we are adding each gox.nt to the
Pprevious point to get the cuglui.ative‘ curve. We are cumulating, so
it stands to reason that the cu-u'l'a‘tive curve_should be higher.

LS But they reflect the same thing,an increasing curve shows an .

increasing rate of. response.,
- _Now let's look at the opposite case. Let's change the

% - table & bit. Let's make it dema'sing rate -of response. N
MINUTE * *~ RESPONSES PER MINUTE ” TOTAL RESPONSES
5 - o e e -




e .
In the first minute the animal makes five responses ,
in the second minute he makes five responses. Now in the third
minute he only makes two responses. In the Fourth minute he
makes one response and he f‘inauy stops responding in the fifth ¢
minute. e .

S S Now let's ook at the, cumulative curve and the pez‘—urut-

‘of time cuilive on the same graph.

\cumlative e " <

per-unit-time B =

nmnzoONBRRE

Time (Min.)

Notice hov when the per=unit-of time curve begins to

~ dectine (fall toward the baseline)jthe cumilative curve still HA
rises ' - even though its.less’ than before. And thig is orie' of the
| « . ~problems that.we get in traneferr:.ng from the response per unxt

tine curve to the- cunulative rssponse curve; people ‘tend’to think -

‘that tha cu.mulat;l.vs response curve must also eom back to the base
hm =.back’ to zem But that‘s .unposslble == ‘and here's why.

P
The cumulat:xve number of rasponses aftax- one minite - is fxve.

v

After twm minutes .' we. add fxve more responses to’ 1t, its ten —-—y

‘89 we have twelve: - after foux' m:.nutes we



i
I

= e 83.

Now suppose the animal M respond for another ten minutes,

the total number of résponses would still be the same - 13.

If we were to draw those last 10 poin{s on a graph, they would

“form a straight line pardllel to the baseline - for the. minimum

sumber of responsés ~ 13 = renaing the samé for we are adding |
i

on, zeros: each time. = R

Remember we have a decreasxng rate of response and a

decreasing rate of response tends to Stop mcreasmg our cumulative
curve. ) ‘_ = :

We have just looked at the basic principles of the X
cumulative curve then. Now let's take and put them together" in one
curve. Let's draw it without using numbers. Thevcur\}e would
first show increasing, then constant, then decreasing and finally
no respo_nding. Let's do it for responses ‘p;exj unit time and’ then

for cumulative responses.

unulative

per-unit-tise
2] :

Notice in the first section -.the increasing response
section - how both curves rise, but the cunylative Gurve (on top)
rises faster because it zi concamed u:th total x-esponses. The.
second sections ‘of bnth cu:-ves ahow a stahle rate of response . !_‘ox;

line

the per-umt-of the curve th;s is; represented by a. atx'g%gh




parallel to the baseline while for the cumulative curve it, is
represented by a straight increasing line in which the slope
doss mot change. Notice in the third section hdw the per-unit-
of time curve dccreaaen ‘tn the baseline while the cumulnxve
curve . rises leu ateeply. Both represent a dzcmuslng rate of
responses r_mnhe fourth section - the section of no responding -
‘the per-init-of time curve remaing at_the baseline while the
cumilative curve ‘is a straight lne parallel to the baseline for
here the toral response does.not ehanga.. ' 1
.In conclusion than, the information ga.lned from thé
per—un;\t—ef time curve comes fwl hau fu ‘the curve is ahove the
banlxne while in the cumulative curve we get oun mfomtxon from

‘the slope of the line and remember the cumulative curve can riever.




' 8s.
v e ‘ ‘
EXERCISES ¥ .
MINUTES RESPONSES PER MINUTE - -« .. <, X 5
3 . i 07 ]
2 ; ! .l . % Sty
‘8 3 o :
WL - . B e B
-3 % 5 -
: I . 3%
‘ o - 6 )
[ " 4 i
.‘ P 3 ! ¥
. ¥ “10 . .o i 2
e . L ! ‘2 ] ok
e 12 " 3 1 . ¥ :
s 13 3 0 5 5 s :
5w 40 g
i 1 2t s H
G:Lven therabovie intormation: fou shoid nov be. wble to ebress’
a., cu.mulatxve cuwye tabl o 1 %
‘dhoud. also ‘be able to,make st conpardisch of the ti .

' types of - ourves. If .you draw both curves* you. should: better &
undeﬂtand‘ T»y tha cumulatlve qurve alwaz x-lses more. shazvply. oA

e

S,
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i " Post Test 87.
Nace e S o No. .

1. Glven fdentical scales, which curve on the right uuupondl to the tndicated
* portion of the cutve on the left?

| Comslutive
| ok Per’ Unit of Time
| ne -
b

. Q .
- Per Unit of Time | N cwmutettve |- .
a % 3 :
b I l - %
. Y
c L b
3 d . c
L: = =
. ) . . 5
. N s
i < 4 i .
& . %
.. 2. Given identical hcales, which curve ou the left :au-pudl “to the Mi‘-“‘
“portion of the.durve on the right?
X il et »

Per Unit of Time




i (a) Wnich section of ‘this curve presents an increasing rate of response <
(A b etie g e K
(b) ¥hich section of this curve presents  dacreasing rate-of respomse - -
N & A b < a L * L o
S i ¢ 5
(e) Section b‘reyreuul L Wooll g
e an increasing rate of mm ] ¢ . _ ‘a stable rate of response
> S & de:nusuﬁ'tq of Tespouse -a no n'.?onu.‘ ™ :

() Section d represents N\ s =
- ‘. i increasing rate of Nlpolu - a stable rate.of 'u-'pe.nu
& decreasing Tate of response ° 4 S5

v




. -, : s i *
; uers : p A 4 LS T T
4: Continue the cumulative'curve balow:
+ Inoection s ‘shov a”decreasing rate of response . - ) . .
Tn.section b shov an incressing rate of response { -
= S TR ; ' ;
. o : oW | b + L §
;
4
3
(&) Me above. cumilative curve shovs'the rformance s A
& fixed ratio sehedule of Telnforcemeny. = n:n-:x: :;:’.?-‘s no Tt
"o behaviour.before@nd after reinforcesent;: L : "
: . ‘e ‘ g




i 5

Under fixed interval’

che: ddal rapidly.
but the' dpte declines until
the. nexe’¢binforcement Is given: ) R
In the given disgrem drov the mugjw-_ curve to 'shou | the abow .
R perran-mu e

digtely, after each rei

(a) Plot the data'shown, in the form of a cusulative curve in the space-
1 pgie=2 - e <

provided. i = : %

o - = 12 — H
! ¥ : s
) 10
A 8 4 7
| 5 2
- ; =
R Y 3 ;
" P4 &
s 2 3
3




[oa: i
b K 30 o %
- (b) Tabulate and zuu!u the given e curve hm: 6 | Nl i
2 ‘per unftof cime curve fn rh. space ,,Mud_ Lo . .2 R
E -
. N Je 0 -

“3 (Y, Cosplete the. following Yable: ad ‘then fraw She perforaance per Al
B curve and the c-nhuv- :um in.the lpu:n below.

&, g ,‘um.“

7 Response per Min. JTU Ccumulative




b (ox chrunnu “rate of :upmn
for stable rate of Tespons
£ori decreasing’ raterof responise
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