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o \\. CONJUGATE REINFORCEMENT AS A METHOD OF STUDYING THE COMPARATIVE / ]
' T 7 EFFECTIVENESS OF BLAC!(-AND NHITE@VERSUS GOLOR TELEVISION : £
‘ ¥ SR - L Donald J. Boure - . SRR R .
' ' 5{!. 7“] \"' y) : . - :
L, , A study Was conducted toqinvestigate ‘the compardtive viéwer S
oI ey > o - SRR
o interest 1n b'lack and-white versus color educationa'l te'levisinn, R - ;
- "\ - E n
and’ tez examine the reIatIonship bebween v1ewer interest and re- i*
-~ " . - '
i s ca'll of bontent For‘ty graduate and undergraduate male and femaIe R |

»

’

students at Cohco?'df; Uni-versq‘ty rang‘ing “In age, from 18 to 45
comprised i groups of twenty subjects each
jeéts viewed the eduéfationaI tel 15“ion program 1n co'lor. the

second’ group viewed an*identical program 1n bIack*and—white

One group of ‘sub-

The

“technique used was that of conjugate reinfoa'cement in whigh the

® 7. . : i
f

subjects are r’equiredto opérantly respond 1h order to maintain e .

the brightness of the te]evision screen at the desired level. Sub--

Jects moment—to moment rates of operant responding were autcfmaticaﬂy

récorded by a- conaugate]y programmed appara/us. Forma1 ]earning

or retention of the programs content was determined by the resu'lts of

.a questlonnawe administered to all subJects 1mmed1ate1y foHowing the -

L4

viewing of the, teIevwsion segment

o N
3

X c Resu'lts of the s‘tudy shoyed that the mean number :)? operant re-

. sponses of the b'lack-and-wmte and color groups was not sigmficantly

- o di fferént. However, the color group 'correct'ly\_ ansuéred a significantly ' )

higher number. of test ftems . A strong pos1tive re1at1onsh1p was seen ) ] -
' between the number of test ‘items answered correctIy and the number :
of operant responses for the subjects who viewed color te'levision It
was. suggested that this was possib'ly due to coIor te'levisiog providing

more perceptua] cues than black- and-—white
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o coL T CHAPTER 1

. jeéts will. spend. viewing the programs , and also by their willingness -

. te'levision viewer screen

3 ~:INTRODUCT16N C~ ‘
STATEMENT OF PURPOSE FOR THE STUDY (oBJECTIVES) .. o
. ” . : ’ . . { -

’

The pnincipTe purpose for this empirica1 s tudy was to Mmeasure . Lo
and evaluate comparative viewer 1nterest in black-and-white versus: '
color educational television programs. These variables have at-

tracted a great deal of attention in comparative effectiveness re-

search. Viewer 1nterest is uefined by the amount of time that sub- - - =

i}
[y

to work to see them. Subject's willingness to see the program is ’

measured by thei'r number of responses to a conjugate]y programmed B . \

- . v

operant behavior apparatus that ::\mtrols the 111um1nat10n bf the

\
1

L 2

A further objective of this study was to 1nvestﬁgate the re-

1at10nsh1p between 1nterest expressed 1n terms of operant respond-

1ng, and recognition of the programs content Learning was det rmined .

by a questionna1 re of the programs _content, desdgned to measur 1n- -
formation gained : S ]

! The basic questions that ‘were fnvestigated ip this study were:

1) do. black- and-white versus co1or educational television pro- o L
grams generate d1 fferent1a1 degrees of 1nterest f e., rates of . '
’ j . 5 )
(/ N o
. . . - . P
. . ' ~ ¢




’ - ' operant responding? 2)-1s there a' relationship between demon-
¢ strated viewer 1nterest in a program,.and recall of. 1nf0rmation
gained(from the' program and 3) do subjects who express more at-
_tention in re1ation to the program (by operant responding) 1earn "‘{g
L. more, and will they perform signif1cant1y better an the post- '

Vg o ‘ .

y1ew1ng quest1onna1re? Q.

According to Coldevin (1976), the controversy surrounding the

effect of color television is far from reso1ved The situation e T,

ks X
has been 1nten51fied by the rapta‘dncrease 1n co]or fac111t1es 1n u.. “

both formal 1earning and home environménts. - There‘are ‘three ereas

(%

v/
/

which merit additional 1nvestIgation (1) the"comparét1Ve utility . Vo K

of color versus other teehniques of isolating cr1t1ca1 information,

(2) the 1nteract10n of attention, jnterest and involvement.in and
forma1 1earning from co1or television, (cf Chu and Schramm 1967),,,

and (3) if subjects-were given a chofce of broadcasted programs, one
' ' : . B ~ , Q

A in color, the other in black-and-white, which one would he/she watch?

Would he tune into the color program and ﬁgnore the b1qch-and-wh1te,

"
a

or vice«versa? N

N

A technique devised hy Lindsley purports to measure hon rewarding

a program’is to a viewer by measoring how hard he will work to Topk
-, * ‘

- at it. .The measure is continuous, 1mmediate, objectiyve and sensi- . {

tive.’ This technique\avoids most of the validity prob1Ems'1nherent . 3
* -in verbal recall methods in that there are printed graphs for the

.

~experimenter éo refer to for a measure of the subjects willingness to -

work in order to view a specific program. Lindsley has used this 1.

N N . ' -

-




‘ technfoue tn aovertisinolresearch.to pretest-the‘effectiveneSS of

3 commercials fn-géin1ng consumer 1nterestl The procedure requ1res

» . -~

' the subject to work in order to yiew,or hear the stimqus mater1a1

. The techhtie evo1vEd from work: done by $k1nner and L1nds1ey on ~ . L
-~ ’ 1,
T T
operant behavfor The specific concept under1y1ng the'technique
. ‘v * “’:‘.‘
° R s that of conjugate reinforcement i.e.,.where "a gubject s

el

L7 rate of respond1ng controls direct]y and 1mmed1ate1y the inten~

sity ‘of a continuous1y ava11ab]e reinforcing stimu1us“ (Nathan and Y

, 'Wai‘lace 1965 pI 1) L T e

b ) . - . ~ .
i B P TS TR

Y

S1ndk we are concerned on1y w1th measuring the rate of the

T e
s
2., eurarsein

response, a spec1a1 technique of . recording it has been deve1oped yo

. oo | Recording paper moﬁes continuous]y at 60. cent1meters (almost 12 -

. 'J” L ~inches) per hour. . Each:response is-indicated on the passing re- ’
' < cord by an upward movehent of the recording pen. Thus the slope
‘ s |

[T . ' « f
;‘ ,:,' . ~of the resulting graph indicates the rate.o§ responding, and the’

original record can be fully 1nterpreted‘h1thout further- analysis.

v

Operant responding 8s_used to measure attention ‘ P

O f” The term "attention" has attracted a great deal of investigation ,
g in that there’has_been a variety of meanings within psycho1ogica1
M l. , ‘ ‘
' 1iterature attached to it. The 1nferred conceptua1 process under-

1y1ng attentional behavior has also been the subJect of diverse
- theoretica1 analyses,. The mere act of 1istening to an’instruction
or looking at an object-does.not guaraptee that a student is

oo ., ‘: necessarily "attending" to it; a certe1n awareness or concentration

-
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must also be present and be directed to- the/toptc at haLd~~ Fowler

states that because the 1ooking behavior that is actua'l]y mani-
fested cannot guarentee the mental process that is presumed to

operate, attentiomal processes would seem to/be assessall'le on1y

\

\

by means ofintrospective ar:a/l/sis However, operant respond-
eflecting the subjects moment-to-

ing is a more prectse recor

moment 1nterest (Fowler, 1965). : : \
. A .

Television prpdu\t\tion varfables (black-and-white vs.; color)

One possible approach to improve the effectiveness of ed=
‘uca\a‘tionﬂ television programs.would be to 1neorporate attention
getting tel evision production variables, (ex. cT/ose ups, zooming, .
shadowing, etc.)! In this particular study, color versus
i. ' ‘ ‘ black-and-white served as the independent variables. Perhaps
r | the b1ack-and-'wh1te images en the TV screen do not prov‘ide as vivid
*F an impression as- the real 1ife obJects because of the lack of
. co'lor (Chu and Schramn, 1967) If s0, then attention to b]ack-
and—white is 1{kely to be less than to color. And if so, it fol-
| .. lows that Tearning may also be less. ¢ .; i ’
| “V'anderMeer (1954) in an earlier experiment attempted to mea-
r ’ . -sure the amount of learning f\om color compared to black-and- white
,/ by verba'l tests consisting of mu‘l tiple choice jtems,_and non-ver-
‘ .bal tests such as 1dé¢t1ﬁcat1on uf maps, 1dent1f1cation of‘ sulphur
N - types 1n glass v1a'|s and 1dent1fication o.f s]ide pictures of snakes.
The resu]ts of his experiment demonstrated that the students
preferred color £11ms to black-and- white f11ms, but there was no_

correlation between preference and 1earn1ng. . -

B .
» e 2R
- .
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* An experiment conducted aﬁbng ndgh sch&olastudents in Toronq%
_had simflar results. Link (1961) divided.ninth-grade students intp

three* groups: One saw four films in color, one saw the same fiims~
in black-and-white via closed-circuit television,-and the thifd -
» - . : .

"_group saw both. The group that saw both versions learned signi-

ficantly moré than’ the ‘other twd groups, but there were no gigni-'.
ficant‘differences between the one that saw the_co]or films .and
the one that saw the black-and-white versfons. * 7

From thesé‘enperimentaT,resu1ts,:1tlseems that theluse_of :
color in film or télevisdon does not signifiCant1¥ tmprode-learn- '

ing. ‘ff we Took at the results from the more earefully controlled

experifients’ by Kanner and Rosenstein, We can see no'particu1ar

.advantage of using color presentation, at least from- the 1Ea;n1ng
. CF !

s
| - ]viewpoint ’ 1

i

Vo In their study, Kanner and Rosenste1n (1960) put the effects of ‘

,  color to-a more - r1gorous test They used 368 army trainees whfch v -

they matched in pairs and random1y assigned either to cotor or yyi

“ N RN ) . i 2]

IR ’ black-and-white television presentat1on The trainees were tested'
/

f . . over each of the 11 lessons.. Some of the questlons were designed
‘\(“' p ’ ~particu1ar1y to assesslthe 1nfluence of co]or on 1earn1ng Of the ‘
n comparisf&ns, 10 y1e1dedcno significant differences The re-

‘ maining one favop1ng co1or presentation The two,grpups had about

“the same number of correct answers on co1or and ponco1or test items.
o The low abi1ity trainees tended to 1earn more from color, while, the .-

- ““”.

high ability trainees tended to 1earn_mgre from b1ack—and-wh1te N

'
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- .. 8 ' ’. v )
It is hoped that the technique as ased in this empirical study

uﬁll’éonstitute an 1mprovement,in researchlmetﬁodo1ogy used to ex-

jg]ore varjous dimens1ons of /effectiveness of educational television -,

__programs *In part1cu1ar it is hoped that the conJugate,re1nforce-
‘0
ment tethnique wi11 prove effective in researching and exploring

the comparative utitity of color versus black-and-white productions,
and will deepen our understénd%ng of the interaction of interest,

. - . . ‘e o s
* attention and formal learning from.educational television’ produc-

] . .
L)

.’t1ons§ . R . : ' o

Stated _Hypotheses ) i v

’
In light. of the above dwscussion the fo11ow1ng hypotheses are put

v

(1) Color educationals te1ev1s1on programs wiT].hgnerate higher

‘Tevels of interest (rates of operant respond1ng) %han w1J1 black- and-

"

white versions of the same production

g . ]
(2) 1t is expected that tolor subjects will pefform significantly

©

~

better than b1ack and-white SubJECtS or a ‘questionnaire des1gned to . |

t

measure Informatfon gained, i e., formgl 1earn1ng

(3) Subgectsuwho e‘.ﬁgss mpre attenyion 1n relation to the

program (by operent respondi w111 1earn mpre, and pe;form s1gn1-

ficant]y better on the question irei ." ' y

~ 7

In summary, this study'is attempting to -demonstrate that g}eater

‘attention and interest produces greater learning, and that color is

an ‘important factor in gaining viewer attention.
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CHAPTER TWO

- 1

RELATED RESEARCH

. ¢
1

’

' o -~ . ,
> Lindsley (1962), states that 4f an educational television program
is to be effectfve as a vehicle for learning, it must first induce
lqoking and listening. The oﬁ]y effecfent educational’ television

»
programs are those that are seen and heard by the viewer-learners ./,

How can the ﬁ:;ducer of‘an Educationai television program insare
tpat his production will be thus perceived, ;nd how can he enhance
viewsr peréeption? ‘ |

The producer may attempt to predict v1ewing~and 115ten1n§ on
the basfis of past exé;}ience with other productions. He may at-
tempt to measure recall by administe%ing objectiJE fests of pro- i
grém content. These methods tell the brbducér only whﬁt subjects
recall. These methods do not tell the producér anything about
his subqect's 1ﬁhediate moment-to~-moment reaction to.the pr;gram; -
In order to predict accurately viewer intefest, the prpduce; must
pretest, and for accurate pretest methods he has turned to the be-
havioral sciences (Lindsley, 1962). p \

AgFording }o Lindsley (1962), brete;t ﬂased on experimental

o

psychological methods are more objective than reports of raw past

‘experience. Using a representative sample of a targeL viewer .

1




) popoiation. a oretest can oompare two oedia hearihg the same
message, two different'messages in the same medium, or compare
b]ack-and-white versus colored versions of the same program. The

o best techniques evaluate the program by recording the vigqer 's
immediate response t091t without interviews, without recaTT\ and
without pausing. If the response s continuousiy recorded,li

R 4 can be used to examine what variables contribute to,the program's

‘ effectiveness as an educational televisfon prodyction.

.
v’

One such behaviorai measure described and reported by Lindsley
(1962) is based in the operant conditioning methods developed in
the past 30 years by B.F. Skinner (1959).A These methods Have been
wide]y applied in the pharamaceutical industry'to predict the ‘
uetf%cts of drugs and more recently in the classroom to program
) instruttion bi'“teaching machines;i ‘
- Linosiey's technique shows how rewarding a program is to a“

" viewer hy mqpsuhing how hard he will work to look at it. The mea-
| sure is continuous, immediate, ohjective and sensitive. It avoids
r . ) 'most of the validity problems inherent in verbal or recoii methods .
‘ Lindsley has used this technique in.adverti;ing research to pre-

} . - ‘test the effectiveness of commercials in gaining.consumer interest.
L . I This technique requires the'subjeig to work in %rder“&o view or
hear the stimulus material, It evolvéd from work of Skinner and

. - T tind51e¥ on operant behavior. The specific content.unoerlying

the technique is that of conjugate reinfbhcement,li.e:, where "a

s subject's rate of respondigg controls directly and immedfately the
( ) . Y




1ntens1ty of a cont1nuously available, re1nforc1ng st1mu]us "

(Nathan and wal]ace, P. 14 1965).
<"* A response which “invoives Tittle effort can be emitted by the
subject faster thén he can make decisions is chosen to be the

"zpérant.“ By selecting a simple response, physio]ogica] fatigue

"is ruled out of the eXper1menta1 data and behavior can be ana]yzed

in very fine units. Th1s would not be the case with responses

s gh as writing down “words,’ ta1k1qg, or operating a compl:cated

a ﬁaratus. One response often used in human Béhd&iora] analysis
is}the pressing of a sma]ﬂ switch, (requiring no more than 33
grams of force through a distance 6f two centimeters (Lindsley,
0.R., p. 3, 1962) It may be  thought of “as the sharply pointed

fulcrum on a chemical balance. The more delicate and sharq?zhe ; ' N

- responses. the more #1ne1y can the behavior be measured (L1nds1ey,

&

0.R., 1952) - , .

°. A]moét anyone can press a bu@@%n several times a second.
When h1s responses are reconded on a moving paper graph, the record
permits behav1ora1 analysws 1ﬁ’un1ts shorter than the time it
takes to make most gross respogses. Thus operant- cond1t1oner§ .
have a behavioral yards;ick with measurement units finer than the
behavioral process which they wish to measure. High behjvioral »

"resolution" is achieved, since operant methods are itive.to

very slight and subtle behavioral change§ which occur in fractions

of a second.

,

One may speculate that a colored educational televison pro-- = -
- ) }

-
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gram versps a1b1ack—andlwh1te'versipn ot_the same prod- tipn
will generate higher 1eve1s of interest, i e.,fr;tes of operant
responding. Hypotheses 2 was developed in orﬂer to/demonstrate
‘ that a correlation does exist between expressed viewer 1nterest
in color to that~of~ptack-and-whtte te1eyﬁsio?. Subject's who also
attend td thefte1evision program in co1or. will display greater.in-
- terest, and are expected to perform better on a questionnaire de~

fr\signed to measure retention of forma1 1earnjng L

e C

Color versus b1ack-and-wh1te in 1nstruct1onal films &
t

AW VanderMeer continued to exp]ore color versus b1ack-and~
wh1te, and }n 1954 performed two experiments to ekam? the ef--,
fectiveness of 1nstruct10na1 films. Apparentiy, co1or rsus black-
and-white fiﬁms~1n instrpctidn has been a concern of Audig-Visual
eddcators. ‘ : \ g :

. The purpose of his 1nvestigation was: to test the valid?tg of
‘.three cemmon reasons for using color in selected 1nstruction§§7fi1ms.
The three 1nvestigated were: (1) Color may be an important cue in
1earn1ng what the film is intended *to teach‘ (2) Contrasting colors.
in graphic presggtations cou1d’be used for emphasis to make certain,
th1ngs stand out, and (3) Color may be p1easing to the learner, and
its aesthet1c appeal mdy have an indirect effect 1n‘promot1ng greater
learning, even though-the color ftself provides nefther important
_meaningful cues nor emphasis. \ o
Two types'of tests of perceptual and conceptual 1earn1ng were

F

developed for each fiim, Non-verba1‘tests which included the use
. . X ..

——

#
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b o ]
questions or statements was the first type, and verbal tests the

- J

second. In contrast to the non-verbal tesgs,\the larger number

5

hd »

- X of Tteés were of the conventional multiple-choice type 'in which

the Tearner was required to select a response in terms of com-
p1et1n9-a vurer verbal statemeht or answering a bﬂre1y‘verb$1

Fa

ques%jon. The same tests were used as pre-tests, post-test and
. L' - «
recall measures, except that the items were arranged in different

‘orders: .
-

. Each test item that was developed was designated as re]ating
to one of the three reasons for using coTor in film production,

" . which was stated earlier. The validity of tbese dwstinctions
ameng items was then checked by 1ndependent v1ew1ngs of f11ms to
determine the type of use to which co1qf was put at the point or
points in the fjlms where the requisitejgata for the correct an-
swering 5f each test item was e%ven. ‘

Gene;aliy, the results do .not indicatevany persistent éupérier-
ity fer color fitm ve551:§!

demonstrate that color con%ributeskin reducing the rate of for-

. getting.

%
Black-andswhite films may be as gooqqu color films in com-

mun1cat1ng vi ual learning cues related to texture, light and
dark contrast, shape, and size. Coﬁﬁr may, unless more carefully
employed, actually operate to reduce the effectiveness of some of

these cues by distracting the 1earne;. The absence of color in

-

of piftures, diagrams, or sample as supplements to the Verba;f\\\

i

over b1ack—analwhite. The resu]ts did 'i




. ! t

such cues by requiring more attention on the part of the learner

> L

to such,gues,ék texture, contrast, shape and verbal description.

The overall results of both experiments of film preferences
-~ ' g .
.demonstrated that (1) learners generally prefer color films to black-

» ' .! P )
and-white films, (2) color as-a factor in preference for ajgiven
film vertﬁy{ does not appear to*correlate highly w1th d1fferences
“in 1earﬁﬁm§.attr1butab1e to color, and (3) there 1s notrmuch d1f—

‘ference between males and'fema1es in overall preference‘for co1or

E
[

films.
™ y a - l g *

Viewing commerc1a1s using the conjugate reinforcement technlque‘
~an

One of Ogden Lindsley's dtudies dealt With subféfts reaction

to viewing commercials using thp Conjugate Re1nforcement technique

The subject's were p1ace&\?n a comfortab1e room which 1so1ated the
individual from other peop]e agd unwanted variables wh1ch might dis-
* IS s 4 "

turb their view1ng_behavior: A television receiver was’mounﬂed fn
the wall abeut six feet from the 'viewer. .The sdbject was abie to
contr01 the br1ghtness of the progﬁ%m by press1ng a small switch.

As stated .Learlier, by press1ng this switch, a s11ght increase in)}he
brightpess of the television image occurs. If the subJect was to
continually hold the switching device down, only a brief‘period cf

ilTumination would take place. A response definer converts each

press of the s;witch to an electrical pulse which operates the c&- '

jugate reinforcer.. Therefore, a high rate of resﬁonding-keeps the

picture brightly illuminated for comfbrtahle vieying;-ft the subjects
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rate of respdnée s produced at~aﬁ'fntarmed1ate rate of rgsponding;_

°

thé picture w11f'be less dim'for v?ewing, and 1f.no responding

4

takes. place, the picture tuBe‘remafhs dark. : .
The subject's ppegént response rate -is recorded on a cumula-
tive response;}ecorder; The.slope oflfhe 1ine on these records in-

dicate_the rate of pfessing the switch and the brfghtneés of the

4 -

subject's~receiver. These reCOrd§ proV1de a direct measure of tﬁ%’
'subjects moment-to-moment_1nterbst, o;'des1re to work for the

video pprfiqn of tﬁelte1evisfon'program (Lindsley, 1962). .
" The subject's were pa%d for attending the viewing. The pay-

- ment however, did not intéract wfth the subject's viewing re-

-

sponse§ but merely his attendanc?a . .Q
The regults of this exper%ment were, (1) few looking re-

sponses occurred, (2) only when the program's content_changed did

\

the subjéct'bégin to respbnd@éberantfy again; and (3) the com-
mercials did not geﬁerate loé&jng‘behavior, and ‘that the show -itself

was not suitable for television. Since this program did.ﬁot'generate
° ‘ 4

Tooking behavior, a radio Bfoadsz§% would have been as effective.

Summary
The experiment pérformed-by VanderMee; demonstrated that the

use of color in 1nstructioﬁa1.f11m§, which may seem to call for
N 2

y

co1or,0does not Ebpéar to be justified in terms of greater learn- .

ing on the part of those who viewed the films. If we.are to ef--

fectively use color in films, we should be concerned with catreful

-pre-production cons1derat10ns,6f tﬁe.probabie psychelogical. im-

"




. ’ béﬁts of §pecif1c uses of color upon the learner,

T

4 . " .
It was a1so'observed that the- contribution of co1ov in.fil

¢ W -t

’ . seems to be reiated more to the retention of 1earn1ng than- to[fhe

immediate acquisition of learning. Peoﬁf& who view the colored
versions of films may n&% actually lgarn more than those who view

the same films 1in ﬁ1dcﬁ1aﬁd;wh1té, but. they are 1ikely to forget

Tess of what they learned than fﬁbse indivijduals who viewed the

1]

-b%ack-and-white films. : . ' by

) ot

VanderMeer states that “whﬁle 1iking for a film and 1earn1ng

t
£
4
;
S
L
?

. from a f11m are probab1y positively related the influence of‘co]or
»
N JIn determining such liking is not great enough to warrant its.use
' -

as a means of increasing 11king and therewith increasing learning"
r~

“f
(VanderMeer, 1954, p. 134). The aesthetic value of co1or as ‘a’con- -
tribution to learning effactiveness appears to be less,than that of
the intrinsic appeal of the subject matter.

: . ' /
1 . ) . . ., , /
In relation to the other experiments, the operant viewing re-

____sponses described can be thjought of as giving the exper1men 1-sub-

) .
jects an additional, artificial eyelid over which he has volitional ’

[ .
‘ control. With these operant procedures, the looking responses age i
. ~ externalized. .. e R

. -
. .
’ ‘ .
. .,
'
' . -
. . i . " &
° ¢ . S
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GHAPTER THREE ~—

. METHODOLOGY ¢~
| ' Subjects - . : L

é i ‘n Forty gr;éuate and undergradua%e stuéents at;Concordi;\nhdvérs1;y

?‘ were se1;cted ;§\subjects of the study Participafiom in the ‘

E y . experiment wasovoluntary. Subjects' agqs ranged from 18 - 45 years. }
E Y " The subjects were randomly aSsigned to two groups.. The first group ! ;

comprised of 10 males and 10 females viewed "the selected educafional

teleyision program fn black-and-white, hereafter referred to as the l/
3 . 'blaék—and-whiye_group. The second, group comprised of 9 'males and 11
fEm;ﬁes viewed the same Eelevﬁsioﬁ program iﬁ color, hereafter referred

to as the. color group. °

Procedure

e

Before viewing the selected television program, students were
_read instructions as to what exact]y each ﬁerson part¥c1ﬁating was to

do. He was told that this exper1ment was in no way a test of his IQ ,
- t

nor. would he be given a grade based on his performance Instructions

‘ +
wereé given to each subject dea]ing with the proper procedure {o main-

8]

tain the image on the screen. The subject was able to practice the

technique by switching the”te1e11§$on station to a regular broad- '




casfing corp6r5t1oq, (ex. CBC, CTV., etc.). Then the subject'viewed -
the expeﬁimenta] television program in the 1ab. Next he was asked

to answer the questionnaire on the program's contents. (Refer to

Appendfces A and B for a copy of.instructiqn; and ques}ionnaifé that
were rgég and given to each subject. N : . ’ o ?g'
A response, pressing a button, is used as the-operant§'39js
means that the behavior operationa11y defines attention. In‘the -
experimental lab, a subject is seated in front of a television . L
.rece1var wh;Eh was modified so ‘that the brightness iof the screen . '
1s controlled by a handhe]d sw1Qgh By pressing t is switch thé ,&
,’subject 1s able to view the video pcrtion of the television program. 'llf
If the subject holds the switch down, he w111/on1y keep the tele- - ”§¢
vision 11luminated for a brief period of time, resulting in the o ‘
picture~to be blackened. In other words, to f11uﬁinaté the pic- '
ture, the switch must be_pressed several times thus'a11owing the
subjecfs operant behavior to be demonstrated. 'By pontinua]ly
5sses§1ng ;hé degree of attention, it is poss1b1e’to determine how

much attention 1s paid to the picture.

-

The subject's operant response rate is recorded on a cumula-. '
tive response recorder. The slope of"the 1ine on these records in-

r

dicates the naté of pressing the éwitch and the brightness of the
subjects receiver: The purpose of these records. is to allow a direct
measure of the subjects moment-to-moment respon;es, or his willing-

" ness to work in order that he may view the vided portion of the
television program. Appendices C and D proviqé examples of records

_ Produced by subjects who viewed the 18 minute segment of "Science

&

-~
; > .
IOt O c‘:.mTe;W;b-.‘."'#‘W“"“ b

2
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—
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A rnief

» . ™ \
.are similar to those made by Lindsley in his original research
. ! .

-

Magazine" in color and {n Black-and-White. The rate of response’is -

1nd1cated by 'the upward slope of the 1ine, however, when the responses R
are stopped, they can be 1dent1f1ed as a herizontal portion in the Cos

response line. The apparatus and procedures used‘in this experiment
‘i ‘

v
(Lindsiey, 1962).
The subjects environment can be any comfortable room which

isolates him from other 1nd1v1dua1s and other noises Which may.dis- T
turb his viewing behavior. The rooms used in this exper1ment are ‘ f\(i
painted white.and are eqpipped ﬁ?th a comfortgb1e.chain and televi-
sfon receiver ﬁhése brightness the subje?t controls. The subject

is able to*ho1d a small switch in either hand, and by continua11y
press1ng this switch, able to view the video portion of the edgggy
tional television program selected. The response definer converts
each press of the switch to an electrical pdlse‘which operates w
the cqnjugate‘;einforcer. High rates’of responding allows-the
'picture to remain i1luminated for comfortable vfewing inter-
mediate rates of responding Heep the p1ct)Ye at dimmer levels: and
when the subject 1s not responding at all, the picture tube is dark.
The e}per1menter monitored the televigion program by twd small . .

television sets in his control room. '(For,a design of the experimental

equipment used, and subjects rooms, refer to Figures 1 and 2).

[ 4
Apparatus

u ' '
f
v )

. . R



i

_program 1n color, and Type 2 the b\ack and-white ETV subJects

Jr

apparatﬁs'itself consisted-ofa counter-printer whicﬁ’recorded

the number of responses every 30 seconds. The equipment ‘also
contained a cumulative recorder whjch actual]y produced a grapH
of the subJth s operant response rate, i.e., his viewing be-
havior (See Figures 3 and 4) . ) N -

The equipment alldwed' the expenimenter'to.contro1 thelvdewing
rate wf each subject. by 'selecting an appropriate setting of the
-steps;up,‘stepsfdown,Aand 1nteiﬁel controls. ‘This;step was taken

4in order that each subjects viewing rate could be adjusted for his

- comfort and level of responding to the hapd held switch.

- The hand held switch was connected o the conjugate control °

apparatus which controlled the te1evisionﬂscreens brightness and

-operated the recorder and counter. Because the automatic counter
* H

gave print outs every 30‘seconds the experimenter had to calculate

and mu1tip1y the total number by 2. For example, one sﬁbject‘s
recorded response was 21;this number md1t1p11ed by 2 = 42~responses

per minute.

é

Statistical procedure

Two groups viewed the educatfonal television program in either
color.or in black-and-white. These two groups will be known as

. N X
Type 1 and Type 2. Type 1 represented the subjects who viewed thg

T- tests were used to compare group means between Type 1 and

‘ype 2 viewin behavior and. the number of correct.responses to
Tp  vieta batavi and the niser of soriecresgrses o

U

" the gnbaect s 0perant responses over a 30 second period and printed

-

»

.
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Printed graph of black-and-white subjspts vigwing behavior
based on operant rates of responses
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K‘ o
the post viewfng tests answered by the subjects in efich group. A
correlation ratio was also done based on the data collected.
Finally an Item Analysis and Kuder-Richardson Re11ab%1ity{
qumﬁ]a 21 was performed on the data in o;der ;o determine which
items on .the questionnaire would survive the test for their

discriminability, difficulty and reliability. (For a more detailed _

report of the findings refer to Appendix C)

et AT o




o CHAPTER ‘FOUR

RESULTS

Table I shows that the resu]ts failed to support the first - o
hypothesis that groups ‘of subjects viewing black and-white or co1or ‘}
educationa1~te1ev1§10n programs would differ sygn1f1cantly in

levels of interest. The mean number of viewing.éesponses for the
black-and-white groups (Type 2) vigwigg was 2796- and the mean

fbr'the subjects who viewed the color educatiqpa1 te]evision'pro-

gram (Type 1) was 2709 (t = .36, df = 38). R .

However, as can b; ;een in Tab]e 11 subjects vi;wing the black-
‘and-whitx’(Type 2) versus color (Type 1) educational television
program- -di ffered significantTy at a (p ¢.001) 1n the number of test
tems answeﬁed correctly. The mean for the black-and-white group
< was‘10 test items answered correctly, whereas the group viewing color

,educa@iona1 television had a mean of 13 correctly answered %est 1tems,.
(t = -4.25, df = .38). This suﬁports hypothesis 2 that color subjects -
.w111 perform signtficant1y better\th?n black-and-white subjects on a
questionnaire designed to measure information gained, 1.e., formal

{ .
\]

Tearning. . oo \ \

Thus the colored educational féfgﬁiéion programs did not stimu;
late higher 1evels of interest than black=and-white versions/rf‘the‘
isame program. On the other hand \éo1or d black-and-white redia

. . \\
24 \\" ) . / .

3 N .

AN : TG

R Rt

TN




. and-white group had a r = .51 and the color group r = .54 thus

'\ ? . ' , - 'g

3

provéd to be significant variables in effecting the meaﬁures of
information gained. The results of this study showeG:§ﬁE} formal , .
Tearning is significantly related tb-whether a teTevjston program |

is presented in color or black-and-white.

The results in Table III showed that a positive relationship
existed between operant rates of response and number of test items
answered correctly. The por%elation ratio for the total nqmber of

‘subjects was significant with r = .31. When the subjects G%re
looked at ag two separate groups ({.e., color and black-and-white,
groups ) a~stroﬁg positive relationship (r = 0.58) was seen between
the two variables for the 'color' group. However the cgrreIatidn
for the black-and-white group of subjects was a Tow correla&ién
(r = 0.22). This support§ hypothesis 3 that subjects who express '
more attention in relation to the program (by operant responding) -
will Tearn more, and perform significantly better onfthe question-
naire. \‘ ’ ; ' ;”?

Table IX demonstrates that based on the results of:the Item )

Analysis only five items would survive the test; items 2,4,10;11,' : '

gnd 4. Tables X, XI, and XII show that a low reliability coef-

ficient of v = . 33 was arrived at for both color and black-and- o {
white groups, but when looked at as separate groups, the black-

i

demonstrating a Tow reliability on the questionnaire.™
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TABLE IV

BREAKDOWN OF SUBJECTS RAW DATA
BLACK-AND-HHITE
o . © No. OF © NO. OF TEST ITEMS |
‘ SUB. NO. VARIABLE - SEX  OPERANT RESPONSES ANSWERED CORRECTLY |
' 1 B/W F 806 : 7
) B/W F 2824 | 7 ‘
"3, B/W M 3132 9 .
L 4. B/l:l,\ M 3220 | 9 1
, %; o 5. B M 2204 9 J
; 6. B/W M 2706 9 1
* 7. . B/ M 2638 10 -
) ‘ 8. B/W F 2708 10 |
9, B/W F 1592 10
} 10 B/W M 2124 : 10
: . B/W R . 3330 g 1
§ A B/ F 3826 n
- 13. B/W F 2514 1
' 1. B/W F 3240 n
& 5. B/W M 2084 n
| 16. B/W F uss 7 N\ 12
L | . B/ M, 2704 12
: 18. B/W F 2370 12
; 19. B/W M 8462 13
} 20. B/M M 3976 . 13

29




TABLE V:
L
| . H |
— N Y .
| BREAKDOWN OF SUBJECTS RAW DATA !
(Color) )
\ NO. “OF NO. OF TEST ITEMS
_/ 'SUB._NO. VARIABLE _SEX____ OPERANT RESPONSES ANSWERED CORRECTLY
f 1 Color - F . 1008 ° 9
| 2. Color Ty / 2804 .9
, ' 3. \ CoTor U 3214 %
i; | 4. Color M 2732 1
S 5. Color . Fo 3240 12
1y " &, color Foo 2850 2.
. i | 7. Color. M 1408 12
. 8. o Color L F 2458 13\
T, . Color 3 3612 / \ 3 L
10. tolor M 2790 \ 13N
| n. Color F 3060 / \ 13
o . 12. Color M 3470 ﬁ
13. Color . F 307%} . 14 '
14. Color “F | 2464 14
| 15. Color M 3562 / 14
! 16. iCo1or M 2424 B I3
i 7. Cotor M 3204 BN TS
/ 18. Color F 2676 1
| | 9. : Color F 1888 14
. 20~ - “icolor k; ’ 'i'zizso 15°
; B ‘
/~ “

e e & o,




TABLE VI ‘ X

——

o BREAKDQWN OF TEST ITEMS ANSWERED INCORRECTLY BY . 7
>, ' COLOR VS. BLACK-AND~WHITE SUBJECTS

-

'SUB.NO. _ VARIABLE 'ITEMS INCORRECT . SUB. NO  VARIABLE ITEMS INCORRECT

-

1 Color  1,4,10,17,14,15 1 B/W  1,4,6,7,8,11,12,14
2 Color  3,8,9,11,14,15 2 B/W  1,2,3,4,7,8,9,10
. 3 CColor  5,9,10,12,15 3 B/W .. 4,6,8,10,12,13
‘ Color  9,10,11,12 4 B/MW.  2,5,8,11,14,15
Color , 3,6,14 5 B/ 4,5,10,12,13
Color 1,901 6 B/W  1.4,0,10,14,15
Color  4,11,14 7 B 4,7,10,11,08
Color 6,11 s o aw 38002 9 E |
Color 4,11 | o BM . 1,3.411,14 Y
Color 3,4, 10 B/W  1,10,11,13,14 y},
Color &1 . M CBM 7,8,11,12 »
Color &4, 12 - BM 3,4,14,15 $
13 Color 13 4 {1’3‘ B/W . 1,4,11,13 |
14 Color 1 ‘ 14 B/W - 4,5,6,9
15 \ Cotor 9 15 B/M1,8,11,18
16 | Color 6 - . 16 B/W  10,11,04 !
17 Color 14 B T BM 4,6,11 i
18 \ " tlor M- T B 4,101, i
19 Color . M _ T 19 < BM 10,14 : ;;
20 |~ Color | o, L2 BM 8,9 . ‘
| ' L | / 1
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‘CHAPTER FIVE ) ~

o DISCUSSION
/The results of this study showed that color was an important
_varfable in learning from educational television programs. These

results Et n contgast to those obtained by VanderMeer (1964) who,

fouﬁd that although subjects prefer:red color films to black-and-

i

" - 'white those who viewed co1or)fﬂms did not show significantly

7/

s

films. The différence in the results of this and VanderMeer's

study s less surprising swincg VanderMeer's_t_gsts of learning in- _

e

cluded non verbal tests, identification of"bic,tures‘ etc., whereas

this study was linited to verbal tests of true or fa'l';?“i*tem&'.\\

~-

'The resﬁ1t§ of this study also contradifc}ted those by Kanner
. and Rosepstein.f” Theseﬂexper‘imente,r-s found"lzarn'ing rates were not
‘related to whether a presentatign was in color or black-and-white,
ThF:s study showed no significant di fferences between color
and black-and-white groups in level of interest as measured by

! . » - L :
cunulative viewing response. Yet a 'significant difference was seen

"in Tearning between the two groups. This seems to suggest that

\ |

tion does exist between express viewer interest and learning.” This

.
i - -

- {s an_area which would need further investigation 1in order to arrive

SN—ru

: N -’
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Vo higher rates of learning than those who-viewed black-and=white

Tearning is not related to interest. Yet tab1e'IVgshows a cdrre1a¢ .

o




’at some concrete statements It is, perhaps more accurate to
state that cumulative v1ew1ng #esponse is not a'lways an 1nd1ca-—
tion of‘Jsarning because the cumu1at1ve response measure masks
hintra-and inter-subject variabﬁTit} (eg; two sums of 12 need\not

//reflect equal viewing behaviors). ' . -

. Although opegant responding for black-and-white and color
groups was.not significantly different, the black-and-white group
had a'31(bigher cumu1at1‘§1respohse (2795 versus 2708). We can-

h

" not conclude from this thdt ‘the black- and—white group was more

, 1nterested in the program- than the (co]or) group If éurther in- "

vestigation wene to reveal that b1ack-and-wh1te is 1ndeed higher

.it may be-that the black- and-white screen provides. feweerer-

[

//ceptual cues such as shadow, depth, shape, etc. than do 1\div1dua1\?
A ' /| ‘
/  color images. It is possibleithat the black-and-white subjects

-

'// respond more in order to increase thé teehnieal brightnéss of the

screen and subsequent1{ to increase these perceptual cues. |Thus
. the: question arises whether cumulative viewing\nj\responses are a
‘ good 1ndjcator of interest ina television program '
- A Cbrrelation ratio obta1ned for operant rates of response and

number of test jtems: answered conrect1y further 111ustrates the

d prob1ems of drawing any conc1usions from thfs study that high\ \
operant rates of response result in greater ]earnjng.‘ Nhen the tota1
number of subjects was looked aé the cqrrélation ratio was too 1ow
to predict a-re1a¢10nsh1pebetween these two variables. When only

black-and-white subjects ére_]odked at the correlation ratio obtained

-~ .
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s
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was ev’ less meaningful On the other hand for the co1or group, the Cs
'f()—;“( '

,operant rm:ef response was fairly strong (r = 0.58) re1ated"t the

amount learned. - The co'lor group had a s'IightLy Tower though no signii

-~—ficant rate of operant. respondihg than the black-and-white group yet

-4t was the co'lor group .that shawed a stf%nger relation between {tems

correct'ly answe{:ed The b?ack-and white subjects had a s'hght'!y lower

\

rate of operant rates of responding, while the color- subJects were

signi ficant1y~ better in 'learning Yet the fact that test items correct-

[4

1y answered and operant ates of response was strongly re'lated only

for color subjects seemg to support the prevjous suggestion that for

N

. b1ack-and—wmte SUbJECtS pperant rates of response were an indicator 1o

’,not only of interest but were more related to perceptual cues missing D

[

in dimmer imayes. it N
The restlts also seem to suggest that for black-and-white - " ’

~ subjects’ the nece§1ty of operant responding was a distracting - :
factor. For the ‘color group. operant responding may not have-been <)
LY ‘ o™ a \\

as much of a distfactor since perceptual cues may have been less-ef- T

@

fected by slightly dimmer 1mz{19es.' Tkhi,s is an area that further re-

' '

search shou'ld"investi‘gate.

Had Linds1 ey's apprbach to conjugate reinforcement been foHowed‘

more c'losely, ‘these df fference 1n rates of operant responding and

amined/m:y»s{y. Since Lindsley's teéhn'lque allows the experi- N

menter’ to exdmine the subject s moment- to-mnment respondi ng (by refer-

number of test {tems /an/wered correct'ly could possibly have been. ex- - T i

- .
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“ring to the individuals printed graph) these discrepancies and

possibly not perceptual cues; which I have reported in this study,

could be bette; examined and-explained.

Suggestions for further research

~

This study was 1imited in that the subjects were only gradu;{e'
i

and undergraduate students. This could have had ;Bhe effect on
- outcome of the results in that most\ftudentsvfeel obligated and more
motivated 'to perform well-on‘expgrihents they knowlare aéademica1]y g
ori;nted. In order to test thisbfheory one would )ave to ‘sample |
more subjects outside ofva uniyeréity setting using a wider range
of subjeéts (ex. housewivgs,\busiﬂéssmén, etc.). Also one-c;u1df
increase the agelragge of su?jecis.to include a larger spectrum of

the popqlation. ‘ Tl
One could also perform research with éonjugate reinforce-
ment to prove that retention or formal learning ‘was not related
to operanf rates of respadnse, but raiher to 1istéping to the pro-
gramé content. In order to research this possﬁbility one could
have subjects no£<6n1y respond operan£1y to the video portion of
"““the edﬁcatfqﬁ‘television program; but_tq operantly respond, by.
\pressing a switch, to héar'the audio pgrtion of the program as
we11 This kind dY research wou]d no doubt be a more accurate
test1ng procedure to examine thﬁs fheory, %'
One could also 1nco(porate filmstrips, or 16 mm f#lm in
black-and-white versus co}hr to 1nvest1gate whether these results
prove valid when 1ncqrporat1ng‘varied mgdia. Lindsley found that

subjects responded moreqfa”certain po}tions of a.programs content,
'y . .

~

IS
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~a higher reliability.
3

»

S

, .
.and therefor programs, ex. high suspense, versus low suspense should

W« » w

be §ncluded in further résearch. . : -

One could also look.at the po;sibj1;%y of us?ng animation t;test
L ndsley's theory. Today commercial teTevistAn 1s-deve1oping short
(3 minute) product1on of educational an1mat10n films. This mostly

occurs on Saturdays while children are wakching cartoons. Do these

types of educational animations actually teach these children any-

thing significant about math,.partsoof speech, étc. which they are
’ i ' ! r
intended to teach? This theory or idea certainly warrants additional

investigation.

Looking at the item analysis we are able to‘determine that ‘items
s

2,4,10,17, .and 14 would survive the test, in E:;:'they H}scriminate‘well,

and were proven to be difficult enough thus al10wing for adequate t;sta
able‘f%ems. However, based on the results of the Kuder- Richardson
Reliability test we see that a 10; r= .33 re11ab111ty coefficient was
obtained. This demonstrates that the questionnaire has a 1ow“re11abilitx.

) . «
7ased on these results I would suggest future researchers ca-ry.out a

“pilot testing of the\questiqnnéire which Ehey are considering for their

experiment. It is extremg]y'imPortant for the results of the experiment

that the questionnaire discriminate well, is difficult enough, and has °
, . »

Y

*

By %urthe} investigating these theories or ideas iﬁ;js hoped that
Lindsley's technique’@f conjugate reiﬁforcement,ﬁil1'p;ove both valuable
and infportant to future researchers. It is a1so—hoped that my study-
has proved effective in demonstrat{ng the use of color versus b]ack-andf?,

. . . - {
white productions of an educational television program.
. ' A !
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APPENDIX A

. List of instructions that were read to each subject before
7 his participation in the experﬂn/ep/{
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INSTRUGPIONS TO STUDENTS TAKING PART IN A RESEARCH PROJECT .
INCORPORATING EDUCATIONAL TELEVISION

This experiment is not a test of your I.Q. or your personality. It
is a research project to determine people's interest in se]::g:g B
aspects of edycational television programg. It will take abSut one
half hour/of your time. Jfﬂ

You are able to control the viewing aspect of the television program

by pressiqg a sha11 switch. By repeatedly pre§sfng the switch, you

are able to watch the television program. The program runs for 18¢
minutes. Nhen‘you stop pressing the switch, the television scgéen,
will fade to black. " If you want to watch again, you must press rapidly
until the picture appears again. Our recording apparatus will give

us an indication of the parts of the program that interest you. A
reéord of your interest will be combined wit ose of a large num-

ber of people in order to determine whether Certain portions of the
program are more or less interesting than others.

Upon completion of the television program we will ask you some questions
about the program and what interested jou. Your answers will not be
graded, rather all the replies from many'beop1e will be used as data in
this particular réijarch. o . y

Thank you for your time'and cooperation in helping me with my thesis
in the Educational Technology Program. If you wish the results of
the research, please leave your name and address with me and I will
send.thgw/to you. l -

N l July 1978
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APPENDIX B ’ ’

Questionnaire issued to each subject following the
viewing of the educational television program
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Decide whether the following statements are true or false. Write 'T' or 'F' in,
the blanks provided. :

¢ 1. In the second experiment when the model highrise was surrounded by
- b thick white paint and placed in a wind tunnel, nothing happened.

2. These experiments can be useful to architects.and to city planners.
P

3. . Hhen a mild breeze is forced between two highrise buildings, it dies
down. .
A

Building in Calgary on the exposed lTot by the Bow river wiii have
disastrous results.

~

5. Entrances to garages are often h]ocke& by blowing snow. This problem
can be' avoided. .
» 6. The work being performed on the monkey has {mmed{ ate reievance to
. various neural disorders in human beings.
N toT. Lucy is rewarded with fruit juice ‘when she successfu11y centers the
- handle of the experimenta1 device.
" - 8. The work done by Dr. Tatton on monkeys has had\no djrect app]ication
. T to humans. o
“ 9. . . The éxperiments being done on the nervous system ot humans wil]

g evehtua]]y tell doctors how much medication to issue a patient who
T .+ .- has Multiple Sclerosis. - ‘

C 10. = Certain medical centers are a1ready u51ng this technique to detect'
o Parkinson's Disease at an eariy stage. , L o»
. © . .- Man's crops have been created by years oficareful crossing of wild
. ¢ B " plants possessing characteristics such as 1ow yield and diSease and
“? droyght resistence. : x
- ) 12.° * Selecting a plant which possesses all the characteristics a”farmer
N a : wants is a retatively fast process ‘ .
) .. 13. In nature, barley plants ferti]ize edch other with showers of wind
) “ blown pollen. )
14. Because they have only two sets of chromosomes, the hap1oid seeds
cannot develop the starch that should nourish them when they are,
planted. : N
\
C - 15. Artifical plant breeding begins with emascu]ation to preVent the -

plant from.fertilizing itself with fts owWn pollen.?
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An item analysis was performed on the questionnaire in order

to determine if the test items were valid and discriminating )
between black-and-white and coldr subjects. The population, 1con-
sisting of forty subjects) was, divided into high ‘third scorers,

middle third SCOrers, and Tow third scorers ba%ed on the informa-

A

t10n provfded on ‘Table VI. _The number of high[fhird scorers and

1ow third scorers were tﬁ;; 1dentif1ed and a‘table designed

based on this information (Refer to Table VII) Using this in-.

formation, and the formala for measuring an {tems, disc:ur1nab111ty .

and difficulty, an item analysis was perform (Refer to Table VIII)

ﬁAn items discriminability refers to the extent ‘to which a test item ,

o v

is responded to correctly by those students” possessing moré ¢f the

a

quality being measured and 1ncorrectly %; those students possess- )
fic ,

ing less of this qualﬂ‘&. An items difficulty refers td the "ex-

tent to which a test ftem Fan be, responded to correctly by any

student." (Tuckman, 1972, d. 154-155). Based on each item that ,

was testdd, (15 items). a data table was theniéstablishéd, (Refer

to Table IX). Cos . —~

_The results of the analysis performed shqwed that onlyithreﬂ

of the fifteen items tested have satisfactory discriminating-power

in that two-thirds (.6?) are in the ‘high third group. These 1tems .

are 4, 10, and 11. For their level of difficulty only one item -

wou1d sufvive the test because fewer&thgn,l 3 (.33) got it wrong.

_ Because 1t was a relatively easy ftem for

AN
This would be item 14.

-
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both the higi third and low third scorers, and it may have some
motivational value, item number two may be 1né1yded because it {s
a uniformly easy item.

‘ Y
would survive the test are five, items 2, 4, 1

-

Reliability test

data in order to #etérmine the consistehcy from one measuremen

-another, and frow one part of the: test to another,

) 1968). Below is a simplified version of.the formula that was used

i

another.

expected from one t1me to another, from one sample of items to
One of the simplest means of estimgting the reliability ofitest

Richardson Formula 21.

formation:

arithmetic average), and (3) the standard deviation.

Hence, the total number of items fhat

0, 11, and 14.

e \L«
o

An estimated relfability of test scores was performed on the

to

A certain amount of variation Yn test performance can be

—

: .'scores from é single administration of a test is by using Kuqer-\

The formula required three types of in- |
{

f . 3 - Y 1 \
(1) the number of items in the test, (2) the mean (or |

Reliability coefficient (KR 21)
]v -M ‘K"M! ‘ . »

K52

where K = the number of items in the test

s

M

the mean of the test scores

"a

it

[ the standard’/9»1at10n of the test scores

(6£. Gronlun

d,

|
\

esu1ts of the re11ab111ty te$t showed that when the color

g
I
-
I
-
- The .y
group and

coefficien

»

t of .33 was found, (see Table x).

However, when the

black-and-white group were tested together a reliability
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NUMBER OF HIGH TﬁIRD AND LOW THIRD SCORERS IDENTIFIED,

HIGH THIRD

-

2. 1

)

4. 4

5. 6

6. 9

7. 13

8. 13

9. 8,9
AN

0. 10,.14

n. 13

12. 9, 14

13. 4%14

TABLE VII

14,
15.
16.
.'[7.
18.
19.
20.
21.
22.
23.
24,
25.

-

LOW THIRD

3’ .4’

/

1,2,3,4,7,8,9,10

»

-

4,6, 8, 125 12, 13

2, 5, 8, 11, 14, 15 |

‘3. 4’ 9, ]]g ]4’ 15

5, 9, 18, 12, 15

4, 5, 10, 12, 13

f .

1, 10, 11, 13, 14

.4

1, 4, 9, 10, 14, 15
1, 4,/10, 11, 14,15
4, 7,10, 11,714

9, 10, 11, 12

Toa

A

A

C e

Yo

1,4,6,7,8,11,12, 14
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TABLE VIII - ‘

7'~ " 'FORMULAS FOR MEASURING AN ITEMS
DISCRIMINABILITY AND DIFFICULTY

[

. 5 1 -
" . .
- 4 - N

RE - Difficulty. | }

\ .
1 N .

. \ o C
WPIPY ' number who fail an 4tem:
Index of Difficulty = 4 32T humber in both ~groAIps

. 26 -(1248) . _ .
ForTItem'l. ﬁn”a = ] .

‘
-

-

2. Discriminability -
- .

fndex of G
-'ni. v =" number of high 1/3 who pass an item
Discrftqing_?ﬂity total number in both groups who pass the item
- . - 1
For Ttem 1: —2— =12 - 49
12 -8 20

Y

7

s o . R A %

&

t
o
"y
o,

Sample/itt_zm‘ aﬁal}sis on the data from among a eroup of forty.

¢
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\ 2
' \ N
. : TABLE 1X
o ' \ . .
'RESULTS OF DATA ON ITEM ANALYSIS
v “Number of Number of
‘\\\'High 1/3 Low 1/3 Index of
Item Who Pass Who- Pass Difficulty
1 12 8 23
.2, 13 1 .08
3 213 10 12
& - 12 4 .39
5 13 10 - a2
6 12 - T RF4
7 L) 10 A2
8 12 9 19
B 9 , 10 B ;' § .31
“ 10 12, 6 .31
i n 5 .39
12 13 - 8 .19
. v
13 o 10 a9 -
AL 9 6 42
15, 13 7 .23
-
ig'
v N \ -
4

N

N

‘Index of
Discriminability

.60
.54
.57
.75
.57
.52
.57
.57.
.56

v
»
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coffor group and black-and-white group were tested alone, a re-

.

3 1fability of .54 was arrived at for the color group, and .51
was concluded for the bTack-and-white group (Refer to Tables

1] {'

X1, and XII). S

According to Kdﬁer-Richardson‘the’reported re]iabi]itfes

.

for classroom tests, typically range between .60 and .80. Given

2

this range, and e results of the reliability test, the question-

~naire used for this study is not highly reliable.
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+, TABLE X
i ) N .
{ KUDER-RICHARDSON RELIABILITY TEST
f ON TOTAL NUMBER OF SUBJECTS .
; Upper 6th - . No.'of items correct T
g - SR |
4 2 -1 14 i |
" ‘ ' : |
3 -1 ‘ ) 14 | . i ;
4 - 14 14 S5 ' |
5 5 -6 N 14
| 6 -9 ) 14 | " S 1 1
! 7 - N * ’ |
"y o : total 99 ( :
Lower 6th
. . - '
b 8 -1,4,6,7,8,11,12,14 7 \
j 9 -1,2,3,4,7,8,9,10 7
10 - 4,6,8,10,12,13 9 - o | -
~ 1 - 2.5.8.11.14.15 9 '
12 - 4,510,12,13 10
A L 4
) 13 - 1,4,9,10,14,15 9
14 - 4,7,10,11,14 10 ;
- - ‘total 61 ) . §
" Total for 40 subjects 461 . The mean = 11.53 (rounded to 12)
v . o \ N . .
Standard deY1ation 92(—)61 = 1.90 rounded SD 1.9 " ' .
| K= 15 . T ‘543)
’A ) N M:.]Z ! 'Itﬁ (].9) , i . ~
s= 1.9 ' 1o 1213 . ' s T
: o . 15X 361 o, |

1 - .67 ' ' . . * “ J
= .33 ‘ |
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- ‘ "~ TABLE -XI

14

KUDER-RICHARDSON RELTABILITY TEST (°

OF COLOR GROUP

.

Upper 6th | No. of 1tém§ correct‘
1 - 0 . 15
2 - M S - 18
3 - M ’ 14 *
. -total 43 L
Lower 6th ‘
- ‘\—m_\___/‘
4 -1,4,10,11,14,15 9
5 - 3,4,9,11,14,15 9 ;
"6 - 5,9,10,12,15 - - .10
‘ total 28

~

/ijtaT for color subjects 257  The mean = 13
Standard deviation 43 - 13 = 1.8 '

‘ 10 -

K= 15 13 (i5-13 |
| oo B
M= 13 . 15 (1.8)
s= 1.8 g l0x2 2
15X 3.24 ©  48.6
N 1 - .42 ,
' o s .58

LS
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s TABLE XII
) - ¢, KUDER-RICHARDSON RELIABILITY TEST
‘ OF BLACK-AND-WHITE ’
L ’ )
Upper 6th - No. of items correct .
1 - 8,9, - ‘ 13 .
2 - 10,14 13
: L3 - 4Ame ' 12 ‘
, - total 38 . -
Lower 6th . :

4 - 1,4,6,7,8,11,12,14 7 . '
5 7N2,3,4,7,8,9,10 7 T -
9 : ‘ |

6 &« 4,6,8,10,12,13

—

total 23

. |
\

"Total for black-and-white subjects 208 The mean = 10.4 (rounded.lo) )

'

i

Standard deviatiog 38-23 -

1.8 .-
& 10 S
| X= 15 LN '
1. 1o (15-10 _ )
M= 10, 15 (1.8) . ' -
c s= 1.8 1.10X5 - 50 )
| | 15 X 3.24  48.6 ~
R 4 A
r ‘ ' = 5] )
P » . .
\
: : 5
MR
N ‘
) N

] * . N ' N . . 1
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